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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 ISO/TEC 9075-11:2003, cancels and replacgs
ISO/IEC 9075-2:1999 and ISO/IEC 9075-5:1999, whichChave 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,ASO/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, netations, and conventions

3.1 Definitions

3.1.6 ~Definitions provided in Part 2

Y., 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:

3.1.6.2 assignment: The operation whose effect isto ensure that the value at asite T (known as the
target) isidentical to agiven value S(known asthe source). Assignment isfrequently indicated

hvithatcaof thanheraca T 1o ot +n QY Ap Uty aliin Af T 1o ot +a OV
Dy IC O U tiCPIrimasCc— T o3t o Ul e vardc o T 1S 3Crtoo—

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

3.1.6.15 identical (of a pair of values): Indistinguishable, in the sensethat it isimpessible, by any
means specified in |SO/IEC 9075, to detect any difference between them. Far-the full definition,
see Subclause 9.8, “ Determination of identical values’.

4. [Rationale Definitions required for correction to dynamic result sets.
nsert 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 returned result 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 brought'it 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.

4 Concepts

418 Columns; fieldsand attributes

1. RationalerMissing itemin the column descriptor.

andno-damtatha lict ~F 1+ m-aecalbuman- A Hatar:
UVVIIIB TCTITTTU UICTTOU U TtUITIo T A CUTUNT i UC-JJIIPLUI.

+

HGI%IQ}J:I, illxl

— Anindication of whether C is updatable or not.
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4.14 Tables

4.14.2 Types of tables

1

4.14.3 Tabfedescriptors

1

Rationale Editorial.

Replace the 1% paragraph with:

A tableis either abase table, a derived table, atransient table, or aviewed table. A basetable is either a

persistent base table, aglobal temporary table, acreated local temporary table, or adeclared local temy
table.

Rationale Del ete absol ete reference to element type of a <query expression>/

Replace the 3" paragraph with:

A derived tableis atable derived directly or indirectly from oneor more other tables by the evaluat
a<query expression>.

Rationale Editorial.

Append the following text to the 4th paragraph:

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

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

Insert the following paragraph after the 4th paragraph:

orary

on of

form,

A <query specification>, <table value constructor>, <explicit table>, or <query expression> contaifed in

a<view definition> is called a view component.

Rationale: Track simple updatability in derived table descriptors.

Mihe 5 paragraph, insert the following item to thelist of itemsin a derived table descriptor:

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

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

4.17.1 Overview of integrity constraints

4.1%

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 <searchr@endition> that migh{
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 universal quantification over the
rows of thetablein question to beimplicit; in the applicable <search condition> included in the descriptor, that universal quantifi-
cation is made explicit, to allow for uniform treatment of all types of constraint.

.2 Checking of constraints

Raetionale: 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 constraing
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 aconstraintdepends on its constraint mode within the current SQL -transaction. Wheneve|
an SQL -statement is executed, every constraint whose mode isimmediate is checked, at a certain point
after any changes to SQL -data and schemas resulting from that execution have been effected, to seeiif it
issatisfied. A constraint is satisfied if and only if the applicable <search condition>sincluded in its
descriptor evaluates to True or Unknown. If any constraint is not satisfied, then any changes to SQL -datg
or schemas restilting from executing that statement are cancel ed. (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 a different SQL -
statemment. 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 nypl iniﬂy h\ll 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>.

© ISO/IEC 2005 — All rights reserved
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4.17.3 Table constraints

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

Replace the 18 paragraph with:

4.17.4 Domain constraints

1

A constraint whose definition is part of some base table definition is atable constraint. Being partef a
particular table definition allows for convenient syntactic shorthands in which universal quantificatjon
over the rows of thetable in question isimplied.

A table congtraint is either aunique constraint, areferential constraint, or atable checkonstraint. A table
constraint descriptor is either a unique constraint descriptor, areferential constraint\descriptor, or ajtable
check constraint descriptor, respectively.

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

Delete the 111" and 121" paragraphs

Rationale: Every constraint descriptor includes a <search condition>, and clarify how domain constyaints
are applied.

Replace the entire Subclause with:

A domain constraint isa constraint that'is specified for adomain. Itisapplied to all columnsthat arejpased
on that domain, and to all values cast to that domain.

A domain constraint isdescribed by adomain constraint descriptor. I n addition to the components of [every
constraint descriptor, a domain constraint descriptor includes:

—  Thetemplate <search condition> for the generation of domain constraint usage <search conditjon>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 domaip
identified by the <domain name>, then every domain constraint DC defined for D implies a domairn con-
straint Usage, to the effect that each valuein C satisfies DC.

Inaddition to the components of every constraint descriptor, adomain constraint usage descriptor incudes:

— The name of the applicable column.

© ISO/IEC 2005 - All rights reserved
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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 Rules for inheriting funtional dependencies in.<joined table> were omitted.

Insert the following after the 5™ paragraph:

If A~ Bisaknown functional dependency iriT'1, CAisthe counterpart of Ain R, and CB isthe counterpait
of Bin R, then CA~ CB isaknown functiona dependency in R when one of the following is true:

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

If A~ Bisaknown functional dependency in T2, CAisthe counterpart of Ain R, and CB isthe counterpait
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 or'EWLL is specified and at least one column in A is known not nullable.

4.18.15Known functional dependenciesin a <query expression>

1. Rationale Remove incorrect referenceto <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

Rationale Editorial.

5th

Replace the 5™ paragraph with:

A

B

4.27 SQL-invoked routines

1.27.3 Execution of SQL-invoked routines

1.27.4 Routine descriptors

1

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 schemathat

includes the table descriptor of the base table or view identified by the <table name>. The <stable namje>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>".

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

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

Rationale Change of terminology.

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

— Ifithe SQL-invoked routine is an SQL-invoked procedure, then the maximum number of returngd

result sets.

Rationale An external routine does not have two authorization identifiers.

In the 1% paragraph, in the 151 bulleted item, delete the 5™ bulleted subitem (“ The external routine
authorization identifier ... ).

© ISO/IEC 2005 - All rights reserved
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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,
ffeturned result set, and with-return cursor, used in this Subclause.

A\n 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 itisthelast opening that is considered
flo create the result set, even if theresult set in question isidentical to that created by some.earlier opening.

RSSis available, by executing a particular form of <allocate cursor statement>, only to the invoker INV of
HP1. If SP1isinvoked by an SQL-invoked procedure SP2, then NV is SP2. If SP1isinvoked by an
externally-invoked procedure EIP, then INV is the SQL-client miodule containing EIP. Otherwise, RSSis
hot available.

NOTE 48.3 — Only the immediate invoker is considered. For example,if’an externally-invoked procedure EIP executes a <call
tatement> invoking an SQL-invoked procedure SIP3 that invokes IR, then the result set sequence returned by SIP1isavailable
only to SIP3, until either SP3 returns control to EIP or another invocation of SIP1 by SIP3 is given before SP3 returns. There
its no mechanism whereby SIP3 can return SIP1's result set sequence to the invoker of SIP3, even if SP3 is defined to be able to
eturn aresult set sequence.

heinvocation of SP1 by INV destroys any eXisting result set sequence that might have arisen from some
previous invocation of SP1 by INV. All restlt set sequences available to INV are destroyed when INV
erminates.

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

he constituent rows and initialteursor position of each returned result set RSin RSSare determined when
H P1 returnsto INV. If thewith-return cursor C for RSis scrollable, then the constituent rows of RSare
hose of the result set of .Casit exists when SP1 terminates; otherwise, the constituent rows are as for
scrollable cursors, except that rows preceding the current cursor position of C areexcluded. If Cisscrollable,
hen theinitial cursorposition of RSisthe position of C when SP1 terminates; otherwise, theinitia cursor
position of RSisbéfore the first row.

OTE 48.4 —<The result set of C asit exists when SP1 terminates might differ from that generated when C was opened, if, for
gxample, any\<delete statement: positioned>s or <update statement: positioned>s are executed by SP1 before it terminates.

he maximum number of returned result sets that may form aresult set sequence is specified by the
dynamic result sets characteristic> contained in the <SQL-i

of returned result sets specified in the <dynamic result sets characteristic> clause, then awarning condition
israised. It isimplementation-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 ofthat result sgt. If
the <declare cursor> does not contain an <order by clause>, or contains an <order by elause> that dges
not specify the order of the rows completely, then the rows of the result set have an-erder that is defiped
only to the extent that the <order by clause> specifiesan order and i s otherwise inpl ementati on-depengent.

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 {he

tableidentified by the cursor is simply updatable and FOR READ ONLY, SCROLL, and ORDER BY are
not specified for the cursor, then the cursor is updatable; otherwise, the cursor is not updatable. The @per-
ations of update and delete are permitted for updatable cursors, subject to constraining Access Ruleqand
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 spdcifi-
cation> CR contained in DC defines a returned result set. A with-return cursor, if declared in an SQU -
invoked procedure and in the open state when the procedure returns to its invoker, yields areturned result
set that ean be accessed by the invoker of the procedure that generates it.

NOTE 50.2 — Definitions of “returned result set” and “with-return cursor” are given in Subclause 3.1.6, “ Definitions provided
inPart’2”.

© ISO/IEC 2005 - All rights reserved 9
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4.33 SQL-statements

4.33.3 SQL -statements and SQL -data access indication

4.33

10

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

|ocator statement>.

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

SQL -data.

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 -
fransaction, and a statement of this class is executed, then an SQL -transaction is initiated:

All SQL-schema statements

The following SQL -transaction statements:
. <start transaction statement>.

. <savepoint statement>.

. <commit statement>.

. <rollback statement>.

The foltowing SQL -data statements:

. <open statement>.

. <close statement>.

v <fetchstatement>:
. <select statement: single row>.
. <insert statement>.

. <delete statement: searched>.

© ISO/IEC 2005 — All rights reserved
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<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

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

<set descriptor statement>.
<Sprepare statement>.

<deallocate prepared statement>.

With'the exception of <start transaction statement>, every transaction-initiating SQL -statement implicitly
Initiatesa transaction if thereisno current SQL -transaction when it is executed, in which case the exeqution

of the initiating statement isincluded in the initiated SQL-transaction. In the case of <start transactipn

Statement>, transaction mitiation Isthe primary errect or executing the starement 1tseit.

Whether or not an <execute immediate statement> starts atransaction 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.

— Al SQL-transaction statements except <start transaction statement>s, <savepoint statement>s,

commit-statement>sand—<rottbackstatement>s:
+ All SQL-connection statements.

1+  All SQL-session statements.

+  All SQL-diagnostics statements.

+  SQL embedded exception declarations.

4+  Thefollowing SQL-data statements:

. <temporary table declaration>.

. <declare cursor>.

. <dynamic declare cursor>.

. <dynamic select statement>.

2. Rationale All queries need a transaction to have been started) not just <subquery>s.

Replace the final (6th) paragraph with:

Iff an <SQL control statement> causes the eval yation of a<query expression> and thereisno current SQL -
ansaction, then an SQL-transaction is initiated before evaluation of the <query expression>.

4.34 Basic security model

4.34|1 Authorization identifiers

1. FRationale Inappropriate angle-brackets, implementati on-dependent mappings of user identifiers are of no
passible use, so they must be implementation-defined, and use of database system instead of
L -implementation.

Replace the 18 paragraph with:

An authorization identifier identifiesaset of privileges. An authorization identifier iseither auser identifier
or arole name. A user identifier represents a user 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 18 paragraph with:

An SQL -session hasauser identifier called the SQL-session user identifier. When an SQL-sessionisiniti
the SQL-session user identifier is determined in an implementation-defined manner, unless thesessi
initiated using a <connect statement>. The value of the SQL-session user identifier can never be the
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 GRA
OPTION.

Replace the 18 paragraph with:
A privilege authorizes agiven category of <action> to be pérformed by a specified <authorization identi

on a specified base table, view, view component, column, domain, character set, collation, trandliterg
user-defined type, table/method pair, SQL-invoked'routine, or sequence generator.

2. Rationale Define view component privilege descriptors.

2nd

Replace the 1% bullet item in the paragraph with:

—  Theidentification of the basetable, view, view component, column, domain, character set, colla

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

3. Rationale Define view-component privilege descriptors.

Replace the 4"and 51" paragraphs with:
A privilege descriptor with an <action> of INSERT, UPDATE, DELETE, SELECT, TRIGGER, or F

view component identified by the privilege descriptor. If atable privilege descriptor identifies aviey
camponent, the privilege descriptor is called aview component table privilege descriptor.

ated,
DN iS
null

NT

fier>
tion,

tion,
for

REF-

ERENCES is called atable privilege descriptor and identifies the existence of a privilege on the table or

A privilege descriptor with an <action> of SELECT (<column namelist>), INSERT (<column nameli

St>),

UPDATE (Icotumn name 113>), or REFERENTES (<cotumn name (1St 15 calfed a corumn privit
descriptor and identifies the existence of a privilege on the columnsin the table or view component i

e
den-

tified by the privilege descriptor. If acolumn privilege descriptor identifies aview component, the privilege

descriptor is called a view component column privilege descriptor.

© ISO/IEC 2005 - All rights reserved
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4.

Rationale: Define view component privilege descriptors.

Insert the following paragraph after the 10t paragraph:

A view privilege dependency descriptor is a descriptor that includes two privilege descriptors, called the
supporting privilege descriptor and the dependent privilege descriptor. A view privilege dependency

4.34

descriptor iIsarecord thar an tNSERT, UPDATE, or DECETE privitege of aview, or acotumn of aview
is directly dependent on another privilege.

Rationale Only <grant privilege statement> uses GRANT OPTION.

1’[h

Replace the 11™ paragraph with:

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

.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 own 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 role names defined by the role authorizations for R. Cycles of role authorizations are
prohibited.

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

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

—<~_"The role name of therole.

14

—  Theauthorization identifier of the grantor.
—  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

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

Replace the entire subclause with:

A roleRisapplicablefor an authorization identifier A if there exists arole authorization descriptar-\hose

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

A privilege P isapplicablefor an authorization identifier Aif itsgranteeisPUBLIC, or A, er an appl
rolefor A.

cable

NOTE 52.1 — applicablefor isapersistent relationship between persistent objects. Thus, it in no way déepends on any SQL -gession.

An authorization identifier is enabled if it is the current user identifier, the current role name, or arple

name that is applicable for the current role name.

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

4.37 SQL-sessions

4.37.3 SQL-session properties

1. Rationale Clarify how enduring transaction characteristics are altered.

Replace the 10" and 11™ paragraphs with:

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

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

2. Rationale Avoid misleading referencesto “ current transaction” .

In the'12t paragraph, replace the 7™M dashed item with:

-~ The current access mode.

ppro-

3. Rationale Avoid misleading referencesto “ current transaction” .

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

— Thecurrent isolation level.

© ISO/IEC 2005 - All rights reserved
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4, Rationale Add result set sequences to SQL-session context.

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.
Replace the 17th 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 indBSC, is added to SSC;, provided that SSC; does not already
contain a state change corresponding to S . 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 Subclaiise 14.22, “Effect of replacing rowsin base tables”.

5 [Lexical elements

5.1 <SQLterminal character>

1. | Rationale Correct character being defined.

16

In the 12" paragraph, insert the following after the 24" pullet:

—  Each currently available result set sequence RSS, along with the specific name of an SQL-invoked
procedure S P and the name of the invoker of S P for the invocation causing RSSto be brought into

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

Replace the production for <right bracket> with:

<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 casg (as
'U") or in lower case (as'U).

Rationale Editorial.

N

Replace Syntax Rules 15) and 16) with:

15) <Unicode escape character> shall be a single character from the source language 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 solidys>;
otherwise, let DEC be an implementation-defined character fromythe source language character [set
that is not a<hexit>, <plus sign>, <quote>, <double quote>or <white space>.

(dul

.3 <literal>

1. Rationale Explicitly make lower case"u" permissable.
Insert the following Syntax Rule:

2.1) Ina<Unicode character string literal>, the introductory 'U' may be represented either in upper gase
(as'U") or in lower case (as'y).

D)

Rationale: Explicitly make lower’case "X" permissable.
Insert the following Syntax Rule:

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

(%)

Rationalé-Explicitly make lower case "n" permissable.

I nsert the following Syntax Rule:

B 1) ln a<national character stri ng literal>_the introdi ictory 'N' may he rpprpqpnrprl 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).

54 Namesand identifiers

18

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 modul e definition> whose
<module contents> contain a <declare cursor> or <dynamic declare cursor> whose<cursor name>
isCN.

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

O)  Two <user-defined type name>s are equivalent if and only ifthey 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 conStraint name correctly.

Replace Syntax Rule 13) with:

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

Case:
a) If any of thefollowingistrue:

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

i) SON isimmediately contained in a <trangliteration name> that is not immediately
contained in a <trandliteration definition> or in a <drop tranditeration statement>.
then'<schema name> INFORMATION_SCHEMA isimplicit.

b) dFSQNisimmediately 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.

C) If SQN isimmediately cantained in a <constraint name> that is contained in a<domain defini-
tion> or an <alter domain statement>, then the explicit or implicit <schema name> of the
<domain name> of the domain identified by the <domain definition> or <alter domain state-
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.

i) If SON iscontained in a<schemadefinition>, then the <schemaname> that is specified
or implicit in the <schema definition> is implicit.

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 dynamic'objects.

Replace General Rule 31) with:

31)

Replace General Rule 34)with:

34)

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

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

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 curser name>, if a<scope option>
is not specified, then a<scope option> of LOCAL isimplicit. If a <scope option> is contained (n 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 asiit exists, PSX can be identifiedby an <extended statement name> ESN2 in an <§QL

procedure statement> PS2 executed in SSif the value of ESN2 at the time of execution isV angl the
<scope option> of ESN2 is the same.asSthe <scope option> of ESN1. If the <scope option> of ESN1
iSLOCAL, then ESN2 identifies PSX only if P2 is contained in the same <SQL -client modul g def-
inition> as PSL.

If acursor CSRis created in SQL-session SSby executing an <allocate cursor statement> ACSthat
contains ani<extended statement name> ESN1 whose value at the time of executionisV, then,|for
aslong@sit 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 ESN1. If the <scope option> of ESN1
ist OCAL, then ESN2 identifies CSR only if PR is contained in the same <SQL -client modul
definition> as ACS.

19%

Replace General Rule 35) with:

35)

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
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6.1

6.4

2.

20

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.

bcalar expr ons

<data type>

Rationale: < char length units> is not appropriate to a <hinary large object string type>.
I[nsert the following Syntax Rule:

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

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

) 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 appropriate.tora <binary large object string type>.
Replace Syntax Rule 7) with:

T)  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 Omissioniof <target array reference>.
Replace Syntax Rule 7) with:

T) | (A<target specification>, <target array reference>, or <simpletarget specification> that isa<column
reference> shall be a new transition variable column reference.

Rationale: Inappropriate use of the definite article, omission 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 odtput SQL parafneter,
acolumn of anew transition variable, or a host variable, according to whethen the <simple tafget

specification> isa<host parameter specification>, an <SQL parameter reference>, a<column|refer-
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’, in eonforming SQL language, the declared types of
<indicator parameter>s and <indicator variable>s shall be the same implementation-defined dlata

type.

6.9 <set function specification>

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

contained in the <general set function> shall not contain a <set function specification> or a <guery
expression>.

2. Retionale “<'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 fungtion>

shall contain a <set function specification> or a <query expression>.
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6.10 <window function>

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

Replace Syntax Rule 4) with:

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

6.12 <cast specification>

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

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

P) Case:

a) If the <cast operand> specifies NULL, then the result of CSisthe 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 furthér General Rules of this Subclause are applied.

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

2. Rationale Use the correct symbol.

Replace General Rule 3) a) with:

)
a) If TD isasupertype of D, then TVisSV.

3. Rationale Correct use of valuesin syntactic substitutions.

Delete Genera Rule 5) b).

4. Rationade Correct use of values in syntactic substitutions.

eplace General Rule 5) ¢) 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;.

rray

rval

5. Rationale Correct use of valuesin syntactic substitutions.
Delete General Rules 6) b) and 6) c).
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 istai sed: data exception —4
data, right truncation.
i) Otherwise, TV isthe array resulting from the eéxecution of:
ARRAY  (
)( SELECT CAST ( ME AS ETD ) (EROGM UNNEST ( VE ) AS ME) )
e) If TD isamultiset type, then TV isthemultiset resulting from the execution of:
MULTI SET ( ( SELECT CAST ( M E AS ETD ) FROM UNNEST ( VE ) AS ME) ) )
7. Rationale: Correct use of valuesin syntaCtic substitutions.
Replace General Rule 7) with:
7) If SDisa<row type>ithen TV isthe row resulting from the execution of:
ROW ( CAST ( AVE-FSD; AS TFTD;), CAST ( VE. FSD, AS TFTDp), ...
CAST ( VE. FSDpsp AS TFTDpsp ) )
B. Rationale Déleteill-formed rule and make all invalid character strings for CAST to datetime and intg
types result in the same exception.
Delete General Rule 13) ) ii).
D\ CRationale Delete ill-formed rule and make all invalid character strings for CAST to datetime and intg

rval

TYPES TesUIT I The Same exception.
Replace General Rule 13) b) with:

13)
b) If SD isthe datetime datatype DATE, then TV is SV.
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10.

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

13)
d) If SD isthe datetime datatype TIMESTAMP WITH TIME ZONE, then TV is computed by:

11

12

13

14.

24

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 <unquoted time string> in Subclause 5.3, “<literal >
can be applied to SV to determine avalid valueof 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 intervl
types result in the same exception.

Replace General Rule 15) a) iii) and General Rule 15) @) iv) with:

15)
3

iii) Otherwise,"an exception condition israised: data exception —invalid datetime format.
Rationale: Correct use of'values in syntactic substitutions.

Replace General(Rule 15) €) with:

15)
g)" If D isTIMESTAMP 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 )

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 TI ME(TSP) W THOUT TI ME ZONE )

AS TIME(TSP) W TH TI ME ZONE )

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

16.

17.

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

16)

a)

Rationale: Correct use of valuesin syntactic substitutions.
Replace General Rule 16) €) with:

16)
e If D isTIMESTAMP WITHOUTTIME ZONE, then TV is:

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

Rationale: Correct use of values ifisyntactic substitutions.
Replace General Rule 17) ‘&)-ii) with:

17)

i) If the rules for <literal> or for <unquoted time string> in Subclause 5.3, “<litel
can be applied to SV to determine avalid value of the datatype TIMESTAMP
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 )

iii) Otherwise, an exception condition israised: data'exception —invalid datetime fgr mat.

a>",
TSP)

18. 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 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.

Replace General Rule 17) d) with:

]

7)
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 )

20. Rationale Correct use of values in syntactic substitutions.

A

]

Replace Genera Rule 18) a) ii) with:

8)

i) If the rules for <literal> or for <unquoted\time string> in Subclause 5.3, “<literal>",
can be applied to SV to determine a valid value of the datatype TIMESTAMP(TSP)
WITHOUT TIME ZONE, then TV4s:

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

21. Rationale Deleteill-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) @) iv) with:

18)

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

22.

ionale Coprect use of valuesin syntactic substitutions.
eplaceGeneral Rule 18) b) and 18) ¢) with:

8)

26

b) If SDisadate, then TV is computed by:

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
types result in the same exception.

—Reptace Generat Rute 19 bjii)witt:
19)
b)

i) Otherwise, an exception condition israised: data exception —invalid interval foymat.

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 valueexpression>.
Insert the following Syntax Rule:

3) Thedeclared type of <next valuegxpression> is the data type described by the data type desctli ptor
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 Format;-replace the production for <char length expression> with:
<char)l'ength 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 withithat
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:

6.29 <string value function>

7.6

28

f

[

(

f

f

f

f

3

Rationale: Remove test on value from Syntax Rules.

Delete Syntax Rule 7) d).

Duery expressions

<tablereference>

Rationale: Define simply updatable derived table.

nsert the following Syntax Rule:

15.1) A <derived table> or <lateral derived table> isasimply updatable derived table if and only if the

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

Rationale: Define simply updatable derived table.

Replace Syntax Rule 17) with:

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

Rationale: Move the rule pertaining to <sample clause> from Subclause 7.15, “ <subquery>" to this
Subclause with appropriate rewording.

nsert the following General Rule:

V) If TF contains outer references, then a table with identical rowsis generated every

time TF 1s evaluated with a given set of valuesfor outer references.
NOTE 130.1 — “Outer reference” is defined in Subclause 6.7, “ <column reference>".
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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 Cq_ef<[4 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 Cq is possibly nullable.

11) For every column CR of the result of the <joined table> that correspondsto 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 oriimplicit 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 off the

following conditions are true:

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

2. Rationale Incorrect use of "subrow!, incorrect subscript, wrong side.
Insert the following Genera Rule:

1.1) Let Dy and D, be'the degrees of TRy and TRy, respectively.

3. Rationale Incortect use of "subrow”, incorrect subscript, wrong side.
Replace Genera Rule 4) with:

4) {Let P bethe collection of rows of T, for which there exist somerow Rin TR and some row|R; in
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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~

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 some row Rin TR and some row

R in T such that the values of the last D, fields of R are identical to the values of the corte-

10 <having clause>

sponding fields of Ry.

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

8)
d) Let X5 be U, extended on the left with D1 columns containing the null value.

<wher e clause>

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

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

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

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

Ratienale “ <subquery>" should be “ <query expression>" .

Reéplace Conformance Rule 2) with:

2)  Without Feature T301, “Functional dependencies’, in conforming SQL language, each column ref-
erence contained in a <query expression> in the <search condition> that references a column of T
shall be one of the following:

a  Anunambiguous reference to a grouping column of T.
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b) Contained in an aggregated argument of a <set function specification>.

7.11 <window clause>

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

7) A <window clause> shall not contain a<window function> without an intervening <gliery 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 reference>s that are contained in SL or WIC without gn
intervening <query expression> or <set function specification>.

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

k)  LetCR;, 1(one)s )= N2, beanenumeration of the <column reference>sthat are contaifed in
9. or WIC without an intervening <query expression> or <set function specification>.

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

12)

N Let SLNEW be the <select list> obtained from 9.2 by replacing each simply contained Kset
function specification> SF§ by GWQN.SS; and replacing each <column reference> CR; that

is contained without an intervening <query expression> or <set function specification> py

CA\ANON-CRI

A A A4 A ] \IJ-

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

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

Vii) A <query expression>.

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

Replace Syntax Rule 21) b) with:

P1)
b)  Of those <derived column>sin the <select list> that are column referencesthat have a counter-
part in abase table, no column of abasetableisreferenced more than onceinthe<select list>.

6. Rationale Correct the definition of insertable-into.

Delete Syntax Rule 22).

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

P3) 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 updatable 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.

P4) A <query specification> is updatableif it is potentially updatable and it has at |east one potentially
updatable column:

P5) A <query specification> QSis simply updatableif al 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.

) = | Fy 1 £ AN . s | alatolal
%) LVTlTy TTaUIt LUTUNTITT U Yo TS PJUIST U AITY UPUALAUTT,

d) If the<table expression>immediately contained in QSimmediately containsa<where clause>
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 tgole of
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 spégification>s and outer refefences
are resolved, such that their values are constant for every row.injthe result of QS asfollows:

Case:
a) If SQisbeingevauated for agroup, then let Gbe that group.
i) Let TE be the <table expression> whose 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 fhan a
given row, are defined inthe General Rules of this Subclause and the General Rules of Subclauge 7.10,
“<having clause>".

b) Otherwise, let R betherow for which SQ is being evaluated. For every <column reference>
CR contained in SQ that is an outer reference whose qualifying scope is ssmply containgd in
a <subquery> that-contains SQ, the value of CRisthe value of thefield in R corresponding to
the column referenced by CR.

NOTE 171 —An expression having been resolved under thisrule is not resolved again in the case where it|is con-
tained in @<query expression> contained in Q.

10. Rationale  <suhquery>" should be* <query expression>" .
ReplaceiConformance 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, unlesq 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>

1. Rationde " <subquery>" should be* <query expression>" .

Replace Syntax Rule 2) g) ii) 2) A) H11) with:

2
9)

2)
A)

1) WQE; does not contain a <table expression> that immediately
contains a<from clause> that contains WQN, and immediately

contains a<where clause> containiing a<query expression> that
contains a <query name> referencing WQN,;.

2. Rationale Define simply updatable <query expression>.
I[nsert the following Syntax Rule:

6.1) <query expression> QE1issmply updatableif, for every <smpletable> QE2 that issimply contained
in the <query expression body> of QEL, all ef 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.

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

Replace the lead text’of Syntax Rule 7) with:

T)  <query.expression> QEL isupdatableif for every <simple table> QE2 that is ssimply contained in
the<query expression body> of QEL:

4. Ratienale Make simply updatable equivalent to updatable in SQL-92.

Insert the following subrule to Syntax Rule 7):
7)

al) QE2isnot a<table value constructor>.
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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='R

D

such that no leaf generally underlying table of LO isalso aleaf generally underlying

table of RO.

Rationale Complete the definition of simply updatable.
Insert the following Syntax Rule:

8.1) A table specified by a<query name> immediately contained in a<with list element> WLE issim
updatableif and only if the <query expression> simply contained iN\WLE is simply updatable.

Rationale Correct the definition of insertable-into.

Replace Syntax Rule 9) with:

9) <query expression> QE1 isinsertable-into if the <query expression body> of QEL isa<query pfi

mary> that is one of the following:
a  Aninsertable-into <query specification>.
b)  An<explicit table> that identifies-a table that is insertable-into.

c) Of theform <left paren> <guery expression body> <right paren>, where the parenthesi zed

<query expression body>wrecursively satisfies this condition.

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

a)  A-eelumn of a<tablevalue constructor> has no underlying columns and no updatabl e colum

Rationale’/Conditionalize the definition of updatable column, depending on support for Feature T111,
“ Updatable joins, unions and columns” .

Replace Syntax Rule 22) d) i) with:

=2

y

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

10. Rationale Remove reference to non-existent option.

Replace General Rule 4) a) with:

)
a) If noset operator is specified, then T is the result of the specified <simple table>.

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

Replace Conformance Rule 2) with:

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

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

) Without Feature T132, “Recursive query in subguery’, in conforming SQL language, a <query
expression> contained in a<query expression> shall‘not contain RECURSIVE.

13. Rationale Eliminate redefinition of updatable in Conformance Rules.

Delete Conformance Rule 10).

7.14 <search or cycle clause>

1. Rationale Remove the ahility to specify non-relevant and potentially misleading syntax.
n the Format replace'the production for “recursive search order” with:

Krecur si veesedrch order> ::=
DEPTHAF'RST BY <col um nane |ist>
| BREADTH FI RST BY <col umm nane |ist>

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

Replace Syntax Rule 2) b) i) with:
2)
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>

contaneda i VWCL. NO <column name=> shall be containea more than onc

CNL.
3) Case
A)

B)

7.15 <subquery>

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

If SO immediately contains DEPTH, then let SCEX1 he:

WWONCRN. SQC
let SCEX2 be:

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

ARRAY [ ROW C\L) ]

If SO immediately containsBREADTH, then let SCEX1 be:

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

let SCEX2 be:

ROW SQe, LEVEL + 1, CNL)
and let SCIN be:

RON 0, CNL)

reference>" with appropriate rewording.

Delete General Rule 5) and NOTE 177.

B in
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8 Predicates

8.2 <comparison predicate>

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

1)
b)
i) If the declared types of XV and YV are array types and the cardinalities of XV and Y)
areN1 and N2, respectively, then let X, 1 (one) =i = N1, denete a<value expression]
whose value and declared typeisthat 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

v

X <conp op> Y

is determined as follows:

2. | Rationale Cardinality is a dynamic aspect of value, notya 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 an¢
YV are N1 and N2, respectively, then the result of

X <conmp op> Y

is determined as follows:
Case:

3. | Rationale-Aftow for mulitsets being empty.

Insert;the following General Rule:

4\

+)
b)
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 compenents of aview, and the privile
descriptors of the view whose <action> is INSERT, UPDATE, or DELETE. Also determine the vig
privilege dependency descriptors of the view.

Syntax Rules

None.

Access Rules

None.

General Rules

1) LetV bethe VIEW:N an application of this Subclause.
2)  Let A bethe <authorization identifier> that owns the schema identified by the <table name> j:‘ V.
3) LetVCisa:, VCy bean enumeration of the view components of V. The enumeration shall h

following properties:

3
b)

For al i and j between 1 (one) and N, if VC; is contained in VC;, theni <.

For all i and j between 1 (one) and N, if VC; isa<query expression> simply contained i

W

ethe

=)

a

<with list element> and V Cj references the table defined by VC;, theni <.

enumeration.

4)

Ha-such an

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

1) Case

i)

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 of\wiew
component privilege descriptors whoseidentified object is VCj,oracolumn
of VG;.

|

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

3)  For each updatable column C of VC;, et CClethe 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: the identified object s C, the action is UPDATE, the grantor isthe
special grantor value“/SY STEM”, and the granteeis A. 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 action 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 privilege is grantable if 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 Aincludes grantable DELETE privilege on each such LUT. The privilege

descriptor isimmediately dependent on every privilege descriptor whose iden-
tified object is such aleaf underlying table, <action>is DELETE, and grantee
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
grantable if and only if the applicable privilege for A includes grantable
UPDATE (CC) privilegeon LUT. The privilege descriptor isimmediately

dependent-on-every privilege descriptorwhose identified obiect isCC
(o PALd 9 = 7 !

<action> is UPDATE, and granteeis A.

B) If Visinsertable-into, and the applicable privilegesfor Ainclude IN$ERT
(CC) on LUT, then aview component column privilege descri ptor VQCPD
is created, as follows: the identified object is C, the action is INSERT,
the grantor is the special grantor value“_SY STEMY, and the grantgeis
A. The privilegeis grantable if and only if the gpplicable privilege for A
includes grantable INSERT (CC) privilege onlLUT. The privilege
descriptor isimmediately dependent on everyprivilege descriptor whose
identified object is CC, <action> isINSERT, and granteeis A

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

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

i) If the applicable privilegesfor Ainclude DELETE on T, then aview component|table
privilege descriptor is created whose identified object is VC;, <action>is DELETE,
grantor isthe specia grantorvaue“ SYSTEM”, and the grantee is A. The priVilege
isgrantableif and only ifdheapplicable privilegesfor Aincludes grantable DELETE
privilege on T. The privilege descriptor is immediately dependent on the privilgge
descriptor whose identified object is T, <action> is DELETE, and granteeis A.

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

applicable privitleges for Ainclude UPDATE (CC) on T, then aview componert col-
umn privilege descriptor VCCPD is created, asfollows: theidentified object is €, 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 fqr A
includes grantable UPDATE (CC) privilegeon T. The privilege descriptor isimimedi-
ately dependent on the privilege descriptor whose identified object is CC, <act{on>
isUPDATE, and granteeis A.

i) For each updatable column C of VC;, let CC be the counterpart to Cin T. If th
applicableprivilegesfor A include INSERT (CC) on T, then aview component cqlumn
privilege descriptor VCCPD iscreated, asfollows: theidentified object is C, the action
isINSERT, the grantor isthe special grantor value“_SYSTEM”, and the grantee is
A. Theprivilege is grantable if and only if the applicable privilege for A includ
grantable INSERT (CC) privilege on T. The privilege descriptor isimmediatel
dependent on the privilege descriptor whose identified object is CC, <action> i

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 VCTPD. The privilege descriptor isimmediately dependent 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
VG, identified by VCCPD, the grantor isthe special grantor value“_SY.STEM”,

the granteeis 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 descripter VCTPD; whoseidentified
object is VC; and whose <action> is DELET¥; and thereis a view component
table privilege descriptor VCTPD, whosgidentified object is VC, and whose

<action> is DELETE, then a new view-component table privilege descriptor is
created as follows: the identified object 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:column C of VC;, let C; and C, be the counterparts of Cin
VC, and VC;, respectively. If thereisaview component column privilege
descriptor VG TPD, whose identified object is C; and whose <action> is
UPDATE}.and thereisaview component column privilege descriptor VCTPD,
whoseidentified object is C, and whose <action>isUPDATE, then anew view
camponent table privilege descriptor is created as follows: the identified object
is C, the <action> is UPDATE, the grantor is the special grantor value“ SYS-
TEM”, 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 view component privilege descriptor SPD is simply dependent on another privilege descriptor PD
if SRDisimmediately dependent on PD, or if thereis aview component privilege descriptor SPD2
sueh that SPD isimmediately dependent on SPD2 and SPD2 is simply dependent on PD.

6) ~ VCNISThe 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 abject of PD isnot aview component or a column of aview component,
aview privilege dependency descriptor is created, asfollows: the supporting privilege
descriptor is PD and the dependent privilege descriptor is PD1.

b)  For each view component column privilege descriptor VCCPD whoseidentified object 1§ VCN:

i) A privilege descriptor PD2 is created, as follows: the identified object’isthe cplumn
of V that isthe counterpart of the column identified by VCCPD, the <action> |s the
same asthe <action> of VCCPD, the grantor isthe special grantor value*_SYSTEM”,
the granteeis A, and the privilegeis grantable if and only if VCFPD is grantalle.

i) For each privilege descriptor PD such that VCCPD is simply dependent on PID, and
such that the object of PD isnot aview component or acolumn of aview comgonent,
aview privilege dependency descriptor is created, asfolows: 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>is UPDATE, grantor isthe special grantor value“_SYSTEM”, and granteeis A, then it
isimplementation-defined whether atable privilege descriptor TPD is created whose identified|object
isV, <action>is UPDATE, grantor is the special grantor value“_SYSTEM”, granteeisA. If[TPD
iscreated, then acollection of view privilege dependency descriptorsis created, onefor each cplumn
C of V, in which the supporting privilege descfiptor is CPD and the dependent privilege desgriptor
isTPD.

8) If, for every column C of V, thereis a.column privilege descriptor CPD whose identified object is
C, <action> isINSERT, grantor isthe'specia grantor value“_SY STEM”, granteeis A, then |t is
implementation-defined whethera table privilege descriptor TPD is created whose identifiedobject
isV, <action> isINSERT, grantor isthe specia grantor value“_SY STEM”, granteeis A. If such a
table privilege descriptor iscreated, then it is directly dependent on every such column privilege
descriptor, and it has an‘indication that the privilege is grantable if every such column privildge
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 privijege
descriptor is CPD and the dependent privilege descriptor is TPD.

9)  All view component privilege descriptors are destroyed.

Confortmance Rules

None.
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10 Additional common e ements

10.4 <routineinvocation>

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-tatheir valuesin CSC.

Retionale: 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.ofyRSC is set to contain only the routine authorization
identifier of R.

Retionale: Clarify the specifications concerning returned result sets.
Insert the following Genera Rule:

5

j-1) If the subject routineisan SQL-invoked procedure S P, then let INV betheinvoker of SP. A
empty_result set sequence RSS, for SQL-invoked procedure SP and invoker INV, is added tq
RSC.

Rationale Clarify the specifications concerning returned result sets.

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

Retronater Excludearrarray-returnimg-functronoramuttiset=returnimg-function:
Replace General Rule 8) h) i) 3) with:

8)
h)
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05(E)

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+1in ESPL (that is, SQL indicator argument N+1 corresponding to

the result dataitem) is negative, then let RDI be the null value.

10)

If RSSis not empty, then let PR be the descriptor of SP.

a)
b)

c)

d)

€)

6. Rationale Clarify the specifications concerning returned result sets.

Replace General Rule 10) with:

Let MAX be maximum number of returned result setsincluded in PR,
Let OPN be the actual number of returned result sets included in RSS.

Case:

i)

i)

For eachi, 1=1=RTN, let FRC; béthe with-return cursor of thei-th returned result set R
RSSand let FRCN; be the <cursor-name> that identifies FRC;.

Case:

i)

i)

If OPN is greater than MAX, then:
1) Let RTN be MAX.

2) A completion condition is raised: warning — attempt to return too many result

sets.
Otherwise, let RTN be OPN.

If FRC; isa scrollable cursor, then the initial cursor position of RS isthe currer]
cursor position of FRC;.

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 th
ordinal position of that row in RS.

S in

—r

D

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 beore

the first row.

f)

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

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.

Rationale: Avoid misleading referencesto “ current transaction” .

10

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 accesssmodein
RSC.
c)  Setthevaue of the current isolation level in CSC to the value of the current isolation level ip
RSC.

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

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 addefl
to CSC.

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

8 <constraint name definition> and <constraint characteristics>

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

Delete Syntax Rules 1) and 2).

Rationale: Determine the implicit schema hame of a constraint name correctly.
Replace General Rule 1) with:

1)  Let C bethe constraint identified by <constraint name>.

46

Rationale Remove Specitication of when and how constraints are checked.

Delete General Rules 4) and 5).
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10.9 <aggregate function>

1. 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.

DY

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

10)

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

b

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

11)

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

11 Schema definition and manipulation

11.2 <drop schema statement>

1. Rationale Aroleisnot a schema object.

Delete GeneralRule 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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11.

48

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.

1 <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 <embedded variable specification>.

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

Replace Syntax Rule 6) f) with:

6)
f)  GEshall not contain a<query expression>.

Rationale: Record updatability in the column descriptor.

Insert the following subrule to Geheral Rule 4):

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

Rationale: Clarify how domain constraints are handled.

Insert the folowing General Rule:

4.1)~If <domain name> is specified, then, for every domain constraint descriptor DCD included in the
domain descriptor of D, let DSC be the template <search condition> included in DCD. Let CSC be

a-copy-of BSC-ir-which-every-instance of-the<generalvalue specification> VAL UE isreplaced by
C. A domain constraint usage descriptor is created and added to the set of domain constraint usage
descriptorsincluded in DCD. The domain constraint usage descriptor created includes:

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>

005(E)

1. Rationale Check for uniqueness of constraint names.

Insert the following Syntax Rule:

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

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

Replace General Rules 2) and 3) with:

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

a)
b)
c)
d)

The <constraint name> contained in the explicit-orimplicit <constraint name definition

An indication of whether the constraint is.defefrable or not deferrable.

A4

An indication of whether theinitial constraint mode of the constraint is deferred or immediate.

The <search condition> as specified in the General Rules applicable to the particular ki

nd of

<table constraint> contained inthe <table constraint definition>, and any additional contents

specified by those General Rules.

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

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

11.7 <unigue constraint definition>

1. Ratiomale Include a <search condition> in the constraint descriptor and del eteincorrect information

when constraints are checked.

Replace Syntax Rule 3) ¢) i) with:

DN>

hbout

3)

i)

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.

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 ¢f
the containing <table constraint definition> is SC. This descriptor additionally’includes:

a)  The<unique specification>, indicating whether the constraint is defined with PRIMARY KE})
or UNIQUE.

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

11.8 <referential constraint definition>

1. | Rationale Include a <search condition> in the constraint descriptor and del ete incorrect information aboit
when constraints are checked.

Replace General Rules 1) and 2) with:

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

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

Case:

a) If SIMPLE.is specified or implicit, then
Re MATGH SIMPLE ( SELECT R, FROM T )

b) I PARTIAL is specified, then
Rf MATCH PARTIAL ( SELECT Ry FROM T )

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

2. Rationale Include a < search condition> in the constraint descriptor and del ete 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.
This descriptor additionally includes:

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 rule> specifies CASCADE, then:

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

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

i) Ifthe <delete rule> specifies SET NULL, 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
null value. MR isidentified for replacement by NMRin F. The set of ( MR,
NMR) pairsis the 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 basetgbles’,
are applied.

iii) 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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2)

3)

clause>". MRisidentified for replacement by NMRin F. The set of (MR, NMR
) pairsisthe replacement 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’,

py|

b)

i)

are appiied.

Rationale Handle deletions and triggersin Clause 14.

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

If the <delete rule> specifies CASCADE, then:

1)

2)

F isidentified for deletion processing and everyunigue 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 value: UMR isidentified for replacement by NUMRin F.
The set of (UMR, NUMR) pairsis the replacement set for F.

F isidentified forreplacement processing with subtables with respect to the
referencing columns.

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

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

1)

2)

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.

d)

TheGeneral Rules of Subclause 14.22Z, "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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If the <update rule> specifies CASCADE, then:

1)

05(E)

Each matching row MRin F is paired with the candidate replacement row NMR,

8)

2)

3)

7. Rationale Handle deletions and triggersin Clause 14.

Replace Genera Rule 8) a) ii) 1) and 2) with:

1)

2)

formad hyv convina MB and satting each raefarancina column in tha conv that
HoHREE-BY-COpRYHHRGviH—aRa-SEtHHg-EacrH-EHeFeRGHRG-CorHRR-HHHEe-60PY+

corresponds with areferenced column to the new value of that referenced

col-

umn. MR isidentified for replacement by NMRin F. The set of (MR;NMR)

pairsisthe replacement 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 basetal|
are applied.

If SIMPLE is specified or implicit, then:
A)  Each matehihg row MRin F ispaired with the candidate replacement

es’,

row

NMR, fermed by copying MR and setting each referencing column ip the

copy 'to the null value. MR isidentified for replacement by NMRin 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) TheGenera Rulesof Subclause 14.22, “Effect of replacing rowsinjbase

tables’, are applied.
If <match type> specifies FULL, then:
A) Eachmatchingrow MRinF is paired with the candidate replacement

row

NMR, formed by copying MR and setting each referencing columnip the

copy that corresponds with areferenced column to the null value. M
identified for replacement by NMR in F. The set of (MR, NMR) pa
the replacement set for F.

Ris
rsis

B) F Isidentified Tor replacement processing with subtables with respect to

the referencing columns.

C) TheGeneral Rules of Subclause 14.22, “ Effect of replacing rowsin
tables’, are applied.

© ISO/IEC 2005 - All rights reserved
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8. Rationale Handle deletions and triggersin Clause 14.

Replace General Rule 8) a) iii) with:

8)

a)

i)

9. | Rationale Handle deletions and triggersin Clause 14.

8)
b)

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

1)

2)

3)

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

If the <update rule>gpecifies CASCADE, then:

1)

formed by copying MR and setting each referencing column in the copy that

Each matching row MRin F is paired with the candidate replacement rowwNMR,

corresponds with a referenced column to the default value specified in the
General Rules of Subclause 11.5, “ <default clause>". MR s identified for
replacement by NMRin F. The set of (MR, NMR) pairsisthe replacement 4
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.

Each unigae matching row UMR in F that contains a non-null value in the ref
erencing‘column C1 in F that corresponds to the updated referenced column
C2 isjpaired 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 &l
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 distingt,
yet are not identical. Which of these non-distinct values is used for the cascade operation is
implementation-dependent.

i)

54

2)

3)

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.

If the <update rule> specifies SET NULL, then:
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Each unique matching row UMR in 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 replacement by NUMR in F. The set of (UMR, NUMR) pairsisthe

replacement set for F.

i)

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

Delete General Rules 15) and 16).

11.9 <check constraint definition>

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

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

2: Retionale “ <subguery>" should be “ <query expression>" .

2)

3)

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

1)

2)

3)

F isidentified for replacement processing with subtabl es with respect toy
referencing columns.

he

The General Rulesof Subclause 14.22, “ Effect of replacing rowsin basetalles’,

are applied.

Each unique matching row UMR in F that containsasnon-null value in th
erencing column in F that corresponds with the tpdated referenced colun
paired with the candidate replacement row NUMR, formed by copying U
and setting that referencing column in the copy to the default val ue speci
in the General Rules of Subclause 11.5, “<default clause>". UMRisiden
for replacement by NUMRin F. The setiof ( UMR, NUMR) pairsisthe
replacement set for F.

F isidentified for replacement-processing with subtables with respect to 1
referencing columns.

b ref-
nis
MR
ied
ified

he

The General Rules of Subiclause 14.22, “ Effect of replacing rowsin basetalles’,

are applied.

I ref-

Replace Syntax Rule 2) with:

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

<guery expression>.

© ISO/IEC 2005 - All rights reserved
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3.

11]

56

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

4)  If the<check constraint definition> is contained in a<table definition> that definesatemporary table
and specifies ON COMMIT PRESERVE ROWS or a <temporary table declaration> that specifies

f\l\l COMMIT DPDRECCED\/C DAWAI/C +hhan dhha it chall nat contan o v af o ato-a
TN COOIVHVIT T T IN\EOEM\V EN\OVVO; tReRthe JG(JIL:II\.'UII\JII.IUII ST IO CONMaT T A TCrorcrictto™

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

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

Delete NOTE 265.

Rationale: * <subquery>" should be “ <query expression>" .
Replace Conformance Rule 1) with:
1)  Without Feature F671, "Subgueriesin CHECK constraints', conforming SQL language shall not

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

18 <drop column definition>

Retionale: Clarify the affect of <drop column definition> when restrict is specified, the the affected colum
is referenced by a multi-column.<nique 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 constraintdefinition>, or REFERENCES without a <reference column list> in its <referenced table an]j

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-colum
<unique constraint definition> will succeed.

Rationale: Clarify_how domain constraints are handled.
Replace General Rule 4) with:

4), (" Jf 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 paramet
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 ifitis smply updatable, or if the SQL-implementati
supports Feature T111, “Updatable joins, unions and columns’ and the viewed table is updata

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

1)

c.1) Ineach column-descriptor, anindication that the columnisupdatableif Viseffectively upda
and the corresponding 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) \ Viseffectively updatable, then a set of privilege descriptorsis created by applying the Gen

Rules of Subclause 9.24, “ Determination of view and view component privileges’, with V as
VIEW.

DN
ble.

table

al
he

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

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

© ISO/IEC 2005 - All rights reserved
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11.24 <domain definition>

11.

58

Rationale: Check for uniqueness of constraint names.

Insert the following Syntax Rule:

&

f

{l’

f

f

)

a)
b)
<)
d)

€)

d)

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 descriptor \Wwhose
constraint name is <constraint name>.

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

) 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 oFnot deferrable.
An indication of whether theinitial constraint mede of the constraint is deferred or immediate.

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

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

0 <drop domain statement>

Rationale: Clarify how domain constraints are handled.

Replace General Rule:l) d) with:
D

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:

FAY Lot S hatha HP= P~ (2 diti s Al Ao s AT
I} LU\.WUCLIICC{'J'JIU'JIICILC o wo AV R RVU/RIVINSAV/ N} LI\ |V |-V I | |l J = A 7 W
i) Let TCD bea<table constraint definition> consisting of a<constraint name definition>

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

authorization identifier of UA:
ALTER TABLE TN ADD TCD

11.37 <assertion definition>

1

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 constraintsare checked.
Replace Genera Rules 3) and 4) with:

4)  Anassertion descriptor iscreated that describes the assertion being defined. This descriptor ing
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.

11.41 <user-defined type definition>

ludes:

<cast

1. Rationale €orrect an erroneous mix-up of <cast to distinct>, <cast to source>, <cast to ref>, and
to'type>.
Replace Syntax Rule 7) f) with:
7)
f—Nether<casttoref>nor<cast totypes>—shattbespecified:
2. Rationale Correct an erroneous mix-up of <cast to source> and <cast to type>.

Replace Syntax Rule 8) a) with:

© ISO/IEC 2005 - All rights reserved
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8)
a)  Neither <cast to distinct> nor <cast to source> shall be specified.

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

to type>.

11

11

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 following-shall be trug:

42 <attribute definition>

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> who{

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

.50 <SQL -invoked routine>

Retionale: Clarify the specifications,cancerning returned result sets.
Replace Syntax Rule 6) d) with:

6)

d) If the SQL-invoked routineis an SQL-invoked procedure and <dynamic result sets characte
istic® is'not specified, then DYNAMIC RESULT SETS 0 (zero) isimplicit.

Retionale, Etarify the specifications concerning returned result sets.

Replace General Rule 3) d) with:

d

-5
1

60

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.

Delete General Rule6) a) i) 2).

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

a)

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

11.51 <alter routine statement>

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

style clause>, at most one <SQL -data aceess indication>, at most one <null-call clause>, at most one
<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. Rdationale\Editorial.

Replace General Rule 4) e) iii) with:

4)

e iii) The following <grant statement> is effectively executed as though the current user
identifier were“_SYSTEM” and without further Access Rule checking:
GRANT REFERENCES ON V TO G WEO
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2.

12.

4.

62

Rationale Use the 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 pnwlege descri ptor and for every updatablewew \Y, owned by some grantee Gsuchthat T

“ Determ| natlon of view and view component privileges’ are applled W|th V asthe VIEW.

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

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

2 <grant privilege statement>

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

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

Rationale: |nappropriate reference to run-time valuesinSyntax Rules.

Delete Access Rule 1).

Rationale: |nappropriate reference to run-time valuesin Syntax Rules.
nsert the following General Rules:

D.1) Case:
a) If GRANTED.BY isomitted, then let G be OMITTED.
b) Otherwise,let G be <grantor>.

D.2) Let Abetheresult of applying the General Rules of Subclause 12.8, “Grantor determination”, with
G as GRANTOR.

D.3) |f.the'applicableprivilegesfor A do not include aprivilegeidentifying O, then an exception condition
iSraised: privilege not granted.

D.4)” 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
option.

Rationdle Editorial.

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

12.3 <privileges>

1. Rationale 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 OMITTED.
b) Otherwise, let G be <grantor>.

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

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

1) A roledescriptor whose role name is <role name> is created in the SQL-environment.

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

Delete General"Rules 2) and 3).

12.5 .<grant role statement>

1. "Rationale: Correction of terminology in Syntax Rule

Replace Syntax Rule 1) with:

1) 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).

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

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

0.1)

0.2)

0.3)

5. Rationale Use of inappropriate terminol ogy.

1)

)
B)

A)

6. Rationale Correction’of terminology in General Rule.

6)

DeteteAtcess Rute 1):

nsert the following General Rules:

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

Replace General Rule 6) with:

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 nameis R
and whose granteeis A or an applicable rolefor A, then an exception conditionisraised: invalid rolg
specification.

For each <grantee>, GEE, for each <rol€e 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 duplicatetol e authorization descriptors are destroyed.

Theset 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>sthat is possibly specified as a <grantee> is applicable.
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12.6 <drop role statement>

1

Rationale Use mor e appropriate terminology.

Replace Access Rule 1) with:

4

L

DY

1)

There shall exist at |east one grantabl e rol e authorization descriptor whose role name is R and Wi
grantee is an enabled authorization identifier.

12.7 <revoke statement>

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)

0.2)

0.3)

0.4)

Case:
a) If GRANTED BY 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”, V
G as GRANTOR.

Case:

a) If the xrevoke statement> is a <revoke privilege statement>, and the applicable privileges
Adonot include aprivilegeidentifying O, then an exception condition israised: invalid grarn

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

ose

Vith

for
tor.

y a
a
ion

Case:

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

ied,

aset of privilege descriptorsisidentified. A privilege descriptor P is said to be identified if 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

o

'y A
Yyraiur /A.

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

Inappropriate reference to run-time values in Syntax Rules.

nsert the following General Rule:

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

Case:

a)

b)

If D identifiesaview or acolumn of aview and the <action> of-D\iS INSERT, UPDATE, or
DELETE, then D isdirectly dependent on P if there exists a view privilege dependency
descriptor whose supporting privilege descriptor is P and whose dependent privil ege descriptor
isD.

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

2) Thegranteeof Pisthe same asthe grantor of D, or the grantee of PisPUBLIC,
or, if the grantor of Dis'a <role name>, the grantee of P is an applicablerole
for the grantor of. B¢

3) Case

A) P andD 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, trangliteration, user-defined type, or
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

Vate —_SYSTEM™.
2) Theaction of P isthe same asthe action of D.

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

4)  One of the following conditions hold:

A)

B)

®)

1)) All of the following conditions hold:

P and D are both column privilege descriptors, the privilege descrip

tified

tor D

identifies a<column name> CVN explicitlyor'implicitly contained [n the

<view column list> of a<view definition> V, and one of the follow|ng is

true:

1) For every table T identified by a <table reference> containjed in
the <query expression> of V and for every column CT th% isa
column of T and@n'underlying column of CV, the action fior P
isREFERENCES and either the identified column of PisCT or

the identified.tableof PisT.

the <query expression> of V and for every column CT th
column of T and an underlying column of CV, the action
iSSELECT and either the identified column of P isCT or
identified table of PisT.

1)) For every.table T identified by a <table reference> contai %ed in

The privilege descriptor D identifiesthe <collation name> of a<col

définition> CO and the identified character set name of P is incll;?]rd in

the collation descriptor for CO, or the identified trandliteration n
P isincluded in the collation descriptor for CO.

The privilege descriptor D identifies the <trandliteration name> of
<tranditeration definition> TD and the identified character set nan
P is contained in the <source character set specification>, or the <t
character set specification> immediately contained in TD.

isa
or P
the

ation

e of

e of
prget

1) The privilege descriptor for D indicates that its grantor isthe special grantor

value“_SYSTEM”.
2)  Thegrantee of Pisthe owner of the domain identified by D or the grantg

e of

P1sPUBLIC.

3) Theprivilege descriptor D identifies the <domain 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

© ISO/IEC 2005 - All rights reserved

67


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

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

<domain name>, <collation name>, <character set name> or <trandliteration
name>, respectively, is contained in the <search condition> of the domain
descriptor for DO.

5. Rationale Inappropriate reference to run-time valuesin Syntax Rules.
—sertthefottowmg-Gerera Rutes:
0.6) The privilege dependency graph is a directed graph such that al of the following are true;

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.
0.7) A privilege descriptor P is said to be modified if all of the following are thue:
a)  Pindicatesthat the privilege that it representsis grantable.
b) P directly depends on an identified privilege descriptor or amodified privilege descriptor.
¢) Case

i) If Pisneither a SELECT nor a REFERENCES column privilege descriptor that
identifies a<column name> CVN explicitly or implicitly contained in the <view colunmn
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 ¢f
privilege descriptors upon which P directly depends, there exist some XO and XA for
which the set of identified-privilege descriptors unioned with the set of modified
privilege descriptors include all privilege descriptors specifying the grant of XA or
XO WITH GRANT-OPTION.

i) If P isacolumn.privilege descriptor that identifies a column CV identified by a
<column name>CVN explicitly or implicitly contained in the <view column list> ¢f
a<view definition> V with an action PA of REFERENCES or SELECT, then let P
be the set_of privileges upon which P directly depends. For every table T identifieg
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 |
of the 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 tht
specifiesthe action PA on CRT WITH GRANT OPTION iseither an identifigd
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
“ SYSTEM".

i) 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.

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

—irsertthefottowmg Generat Rute:

0.8) A role authorization descriptor D is said to be directly dependent on another role autherizatio
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 granteg'of RD is PUBLIC, or,|if the
grantor of D isa<role name>, the grantee of RD is an applicablerole for the grantor of |D.

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

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

0.10) A role authorization descriptor RDis said to be abandoned if it is not an independent node, and it is
not itself anidentified role authorization descriptor, and there exists no path to RD from any indepen-
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-Gereral Rule:

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

a)\.- The grantor of D and the grantee of P are both <role name>s.

b)  Thedestruction of all abandoned role authorization descriptorsand, if ADMIN OPTION FOR
isnot specified, all identified role authorization descriptors would result in the grantee of P no
longer being an applicable role for the grantor of D.

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

0.12) A privilege descriptor P is abandoned if:
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Case:

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
identified privilege descriptor or a modified privilege descriptor or an unsupported arc, and,
if <revoke statement> specifies WITH HIERARCHY OPTION, then P hasthe WITH HIER-

ARCHY OPTION.

10. |

(

b)

All of the following conditions hold:

i)

P isacolumn privilege descriptor that identifies 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.

Letting SP be the set of privileges upon which P directly depends-atleast one of the
following istrue:

1)

2)

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

A)

B)

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

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

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

A)

B)

CRT is the name.of Some column of the table identified by some <table
reference> contaiyied in the <query expression> of V.

For every eolumn 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.

Rationale: Inappropriate reference to run-time valuesin Syntax Rules. <revoke role statement> usesADMIN
instead of GRANT;

nsert the following-General Rule:

.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> specifiesthe 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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If the <revoke statement> is a <revoke role statement>, then the destruction of all abandoned
role authorization descriptors, all abandoned privilege descriptors and, if ADMIN OPTION

FOR is not specified, al identified role authorization descriptors.

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

a)

b)

<)

d)

f)

9)

h)

)

K)

—iTsertthefottowmg - Generat Rutes:
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>.af)V. V is saig
abandoned if the revoke destruction action would result in A1 no longer having-n its applicaple
privileges any of the following:

SELECT privilege on at least one column of every table identifiedy a <table referenc
contained in QE.

SELECT privilege on every column identified by a <column reference> contained in Q

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

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

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

Thetable/method privilegeon every table T1 and every method M such that thereisa<n
reference> MR contained it QE such that T1 isin the scope of the <value expression prif
of MR and M is subjectroutine of MR.

SELECT privilegeoh any column identified by a<column reference> contained in the <
subquery> thakjs'equivalent to some <dereference operation> contained in QE.

SELECT-privilege WITH HIERARCHY OPTION on at least one supertable of the sco
table of‘\any <reference resolution> that is contained in QE.

SELECT privilege on the scoped table of any <reference resolution> that is contained i

If V isthe descriptor of areferenceable table, then USAGE privilege on the structured t
associated with the view described by V.

UNDER privilege on every direct supertable of the view described by V.
SELECT privilegeWITH HIERARCHY OPTION privilegeon at least one supertabl e of

to be

B> |S

E.

ration

inV

butine
that

ethod
nary>

Scal ar

bed

N QE.
ype

every

typed table identified by a <table reference> that ssimply contains an <only spec> and tk

ais

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 T isthe descriptor 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:

ad) REFERENCESprivilegeon at least one column of every tableidentified by a<tablereference>
contained in the <search condition> of TC.

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

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

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

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

f)  Thetable/method privilege on every table Td-and every method M such that thereis a<method
reference> MR contained in any <search«<ondition> of TC such that T1 isin the scope of the
<value expression primary> of MR and:M'is the subject routine of MR.

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

h)  SELECT privilege WITHHIERARCHY OPTION on at least one supertable of the scoped
table of any <referenceresolution> that is contained in any <search condition> of TC.

)] SELECT privilege:on the scoped table of any <reference resolution> that is contained in any
<search condition> of TC.

j)  SELECKprivilege 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 <search condition> of TC.

o

18) Let AX®be any assertion descriptor included in S1. AX is said to be abandoned if the revoke destruction
actio'would result in A1 no longer having in its applicable privileges any of the following:

a) REFERENCESprivilegeon at |east one column of every tableidentified by a<table reference>

aopareh o af- AN

contarnedlin-theo Andit AN
CUTTIAATITOCU TTT UG LU U T UUTTUT LI UT I AV IV an VA W

b) REFERENCES privilege on every column identified by a <column reference> contained in
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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d) USAGE privilege on any user-defined type UDT such that some <datatype> contained in the
<search condition> of AX is usage-dependent on UDT.

e) 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
is contained in any <search condition> of AX.

1) Thetabtermethod privitege on every table T L and every method M such thal there iIsa<mathod
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.

g) SELECT privilege on any columnidentified by a<column reference> contained in the <gcalar
subguery> that is equivalent to some <dereference operation> contained in-any <search condi-
tion> of AX.

h)  SELECT privilege WITH HIERARCHY OPTION on at least onesupertable of the scoped
table of any <reference resolution> that is contained in any <search’condition> of AX.

i) SELECT privilege on the scoped table of any <reference resolution> that is contained irf any
<search condition> of AX.

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

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

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

a) TRIGGER privilege onithe subject table of TR.

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

c) SELECT privilege on every column identified by a <column reference> contained in an
<search eondition> of TR.

d) USAGE privilege on every domain, collation, character set, and transliteration whose nameis
contained in any <search condition> of TR.

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

f)  Thetable/method privilege on every table T1 and every method M such that thereisa<mgthod
reference> MR contained in any <search condition> of TR such that T1 isin the scope of the

g) 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 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>
contained in a <query expression> simply contained in a <cursor specification>, an <insert
statement>, or a <merge statement> contained in the <triggered SQL statement> of TR.

)

K)

n)

p)

q)

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> containecthin'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 <value expression> simply contained in a an <update
source> or an <assigned row>contained in the <triggered SQLcstatement> of TR.

INSERT privilege on every column
Case:

i) Identified by a <column name> containéd 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 identifiediby 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 privilegean every column identified by a<column name> is contained in an <object
column> containedin either an <update statement: positioned>, an <update statement: searched>,
or a<merge statement> contained in the <triggered SQL statement> of TR.

DELETEprivilege on every table identified by a <table name> contained in either a <delete
statemient: positioned> or a <delete statement: searched> contained in the <triggered SQL
statement> of TR.

WSAGE 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 Saements of TR1S Usage-dependent on UD T,

Thetable/method privilege on every table T1 and every method M such that 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.

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 statellnent:
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 <triggeredSQL statenent>
of TR.

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

in the <triggered SQL statement> of TR.

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

)] A <search condition> of TR.

i) A <query expression> simply contained\in'a <cursor specification>, an <insert|state-
ment>, or a <merge statement> contained in the <triggered SQL statement> of TR.

iii) A <table expression> or <selectlist> immediately contained in a <select stateqnent:
single row> contained in the'<triggered SQL statement> of TR.

iv) A <search condition> contained in a <delete statement: searched>, an <updatestate-
ment: searched>, or a<merge statement> contained in the <triggered SQL statenent>
of TR.

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

u) SELECT privilege on the scoped table of any <reference resolution> contained in any ¢f the
following:

)] Ar<search condition> of TR.

i) A <query expression> simply contained in a<cursor specification>, an <insert|state-
ment>, or a<merge statement> contained in the <triggered SQL statement> of TR.

iii) A <table expression> or <select list> immediately contained in a <select stateqnent:
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 staIetlnent>
of TR.

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

b)

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

REFERENCES privilege on every column identified by a <column reference> contained in

<)

d)

f)

9)

h)

)

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> contalned 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 methoddM such that thereisa<method
reference> MR contained in any <search condition> of DC 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 a <scalar
subquery> that is equivalent to some <dereference gperation> contained in any <search condi-
tion> of DC.

SELECT privilege WITH HIERARCHY OPTION on at least one supertable of the scoped
table of any <reference resolution> that4s contained in any <search condition> of DC.

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

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

D.21) For every domain descriptor DO included in S1, DO issaid to belost if the revoke destruction action
would result in Al notenger having inits applicable privileges USAGE privilege on every character
set included in the data type descriptor included in DO.

D.22) For every tabledescriptor TD contained in S, for every column descriptor CD includedin TD, CD
issaid to belest if any of the following are true:

a) Therevoke destruction action would result in Al no longer having in its applicable privileges
USAGE privilege on any character set included in the data type descriptor included in CD.

b)  Therevoke destruction action would result in A1 no longer having in its applicable privileges
USAGE privilege on any user-defined type UDT such that a data type descriptor included in
Eb-describes at'y'pe thetis 'uoauvdcpm elert-orUbT-

¢) Thename of thedomain DN included in CD, if any, identifiesalost domain descriptor and the

76

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.

0.24) For every user-defined type descriptor DT included in S1, DT is said to be abandoned if any of the
following are true:

a)  Therevoke destruction action would result in A1 no longer having in its applicabl e priyileges
USAGE privilege on any user-defined type UDT such that a data type descripter‘inclugled in
DT describes atype that is usage-dependent on UDT.

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

0.25) Sl issaid to belost if the revoke destruction action would result in A1 o Jonger having in itg appli-
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 be'impacted if the revoke destjuction
action would result in A1 no longer having in its applicable privileges USAGE privilege on the col-
lation whose name is contained in the <existing collationname> of CN.

0.27) For every character set descriptor CSD contained in SI;€SD is said to be impacted if the reoke
destruction action would result in A1 no longer having in its applicabl e privileges USAGE pr|vilege
on the collation whose name is contained in C3D.

0.28) For every descriptor included in Sl that inetudes a data type descriptor DTD, DTD is said tofpbe
impacted if the revoke destruction actioniwould result in A1 no longer having in its applicabl e privi-
leges USAGE privilege on the collationiwhose nameisincluded in DTD.

0.29) Let RD be any routine descriptor with an SQL security characteristic of DEFINER that ising¢luded
in S1. RD issaid to be abandonedif the revoke destruction action would result in A1 no longer having
inits applicable privileges al of the following:

a) EXECUTE privilege’on the SQL-invoked routine that is the subject routine of any <roptine
invocation>, <method invocation>, <static method invocation>, or <method referencep that
is contained in‘the <routine body> of RD.

b) SELECT,privilege on at least one column of each table identified by a <table referencg> con-
tained in‘a <query expression> simply contained in a <cursor specification>, an <inser| state-
ment>, or a<merge statement> contained in the SQL routine body of RD.

c) (_USELECT privilege on at least one column of each table identified by a <table referencg> con-
tained in a <table expression> or <select list> immediately contained in a <select statefnent:
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 referencg> con-
tained in a <search condition> contained in a <del ete statement: searched>, an <update state-
ment: searched>, or a <merge statement> contained in the SQL routine body of RD

€)  SELECT privilege on at least one column of each table identified by a <table reference> con-
tained in a<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
<value expression> simply contained in an <update source> or an <assigned row> contained
in the SQL routine body of RD.

h)

)

k)

INSERT privilege on each column
Case:

i) Identified by a <column name> contained in the <insert column list> of @n <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 nameé is contained in a <table name> contained in
either a<del ete statement: positioned> ora <del ete statement: searched> contained in the SQL
routine body of RD.

USAGE privilege on each domaingeollation, character set, trandliteration, and sequence gener-
ator whose name is contained inthe SQL routine body of RD.

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

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

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
<valuye expression primary> of MR and M is the subject routine of MR.

SERECT privilege on any column identified by a <column reference> contained in a <scalar
Subguery> 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:
single row> contained in the <SQL routine body> of RD.

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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A <value expression> contained in an <update source> or an <assigned row> contained

in the <SQL routine body> of RD.

pf RD.

p) SELECT privilege WITH HIERARCHY OPTION on at least one supertable of the scoped
table of any <reference resolution> that is contained in any of the following:
i) A <query expression> simply contained in a<cursor specification>, an <insert state-
TTENtS, Or a<IMerge Statement= contaimed 1 the SQL Toutime body of RD-
i) A <table expression> or <select list> immediately contained in a <select statgment:
single row> contained in the SQL routine body of RD.
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
iv) A <value expression> simply contained in an <update souree> or an <assigned row>
contained in the SQL routine body of RD.
q) SELECT privilege on the scoped table of any <reference reselution> that is contained

0.30) For every table descriptor TD included in S, for every column descriptor CD included in TC
is said to be ¢ontaminated if CD includes one of the following:

of the following:

A <query expression> simply contained in@ <cursor specification>, an <inser
ment>, or a <merge statement> contained’in the <SQL routine body> of RD.

n any

State-

A <table expression> or <select list='immediately contained in a <select statgment:

single row> contained in the <SQL-Toutine body> of RD.

A <search condition> contained in a <del ete statement: searched>, an <updat¢ state-
ment: searched>, or a <pagrge statement> contained in the <SQL routine body> of

RD.

A <value expression> contained in an <update source> or an <assigned row> corjtained

in the <SQL routine body> of RD.

SELECT privilege WETH HIERARCHY OPTION on at least one supertable of every typed

tableidentified by.a<table reference> that simply contains an <only spec> and that is cor]
in the <SQL rodtine body> of RD.

tained

,CD

ertype

2!
DI".

a)  A.user-defined type descriptor that describes a supertype of a user-defined type describied by
an abandoned user-defined type descriptor.

b)\\ - A referencetype descriptor that includes a user-defined type descriptor that describes asug
of a user-defined type described by an abandoned user-defined type descriptor.

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

d)—_ A colfectiontype descriptor thal includes arererence type descriptor that includes auser-d

efined

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

0.31) If RESTRICT is specified, and there exists an abandoned privilege descriptor, abandoned view,
abandoned table constraint, abandoned assertion, abandoned domain 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

12.8

1. R

17

D

Al

G

1)
2)

80

module is implementation-defined.

S

Grantor determination

tionale: | nappropriate reference to run-time values in Syntax Rules.

sert the following new Subclause:

.8 Grantor determination

Inction

btermine the grantor of a privilege or role authorization, or the'itended owner of arole.

/ntax Rules

None.

ccess Rules

None.

eneral Rules

Let G be the GRANTOR specified in an application of this Subclause.
The grantor Alisderived from G asfollows.

Case:

a) (MGisOMITTED, then

Case:

A If tharaic actwrrant ticar idantifiar than A ictha crrrant icar idantifiar
H H—tRere+Sa-eHHeRtdSeHaeRtHertheR-~Sthe-ediHert-HSertaeRtH-er-

i) Otherwise, A isthe current role 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) If Gis CURRENT ROLE, then

Case:

i) If thereisno current role name, then an exception condition israised: invalid gr antor.

i) Otherwise, A isthe current role name.

Conformance Rules

None.

13 SQL -client modules

13.4 Callsto an <externally-invoked procedure>

1. Rationale Change of terminology.
In Syntax Rule 2) €), enhance the definition of the SQLSTATES_CODES package with:

2)

€)
NO_DATA NO ADDI TI ONAL_RESULT_SETS RETURNED:
constiant SQ.STATE_TYPE : ="02001";
WARNKNG RESULT_SETS_ RETURNED:
const ant SQLSTATE_TYPE : = "0100C';

13.5 <SQL procedure statement>

1. ~Rationdle Clarification.

Lnsert the followi ng note after General Rule 1)'

NOTE 350.1 — Sis not necessarily an <SQL procedure statement>.
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82

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 iscreatedwith-an or'npfy sot of state Phnngoc 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 -trarisactions, then an SQL -transaction isinitiated.
The SQL-client modul e that eontains 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 anew transaction is not needed.
Replace General Rule 4) b) ii) with:

)
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.

I nseft the following General Rules:

4.1) For every referential constraint descriptor RCD whose mode is immediate, the General Rules of
Subclause 11.8, “<referential constraint definition>", are applied.

4.2) For every state change DSC in SSC 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
isneeded-tocaterfor

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, “ Executionof 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, istestored to become the
current trigger execution context.

Rationale: Distinguish properly between atomic statements and non-atomi€\0nAes.
Replace Genera Rule 5) a) ii) with:

5)

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

NOTE 350.2 — Atomic and non=atomic SQL -statements are defined in Subclause 4.33.5, “ SQL -statempnt
atomicity and statement executioh 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 schemnas
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>

84

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 referencesLUT. LUTN isan exposed <tabl €]
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 defineddn'Subclause 3.1.6, “ Definitions provided in Part 2”.

Rationale: Clarify the reference to sort.table.
Replace Syntax Rule 18) €) with:
18)
€) STissaidto bethe sort table of CS
Rationale: Cursor-erdering is specified in Subclause 10.10, “ <sort specification list>" .
Replace General Rule 2) with:

D) » \If 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.

Rationale SQL-92 compatability.

Insert the following Conformance Rule:

© ISO/IEC 2005 — All rights reserved


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

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

9)  Without Feature T111, “Updatable joins, unions and columns’, in conforming SQL language, if

FOR UPDATE is specified, then QE shall be simply updatable.

14.2 <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

14.3 <fetch statement>

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

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

with CR as CURSOR and <fetch orientation> as FETCH ORIENTATION.

14.4 <close statement>

1. Rationale Clarification of the method ef identification of dynamic objects.
Insert the following Syntax Rule:

1) Let CRbethe cursorddentified by <cursor name>.

2.| Rationale Clarification-of the method of identification of dynamic objects.

Delete Generd Rule 1).

3.| RationaléFactor 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 applis

CURSC
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14.6 <delete statement: positioned>

14.]

86

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.

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

1)  Let T bethesmply 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.

Rationale Move the rule that del etes rows from base tables to the correct place:

Replace General Rule 9) a) with:

D)

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 rule that del etes rows from base tables to the correct place.

Pelete General Rule)10).

f  <delete statement: sear ched>

Rationale Move the rule that deletes rows from base tables to the correct place.

Replace General Rule 7) a) with:

7)
a) If Tisabasetable, then:
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1) If <target table> specifies ONLY, then T isidentified for deletion processing

without subtables.
2) Otherwise, T isidentified for deletion processing with subtables.

NOTE 367 — ldentifying a base table for deletion processing. with or without subtables,

jsan

14.8 <insert statement>

1</ Rationale Add the description that identity column and self-referencing column cease to be marked &

implementation-dependent mechanism.

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

Rationale Move the rule that deletes rows from base tables to the correct place.

Delete General Rule 8).

Rationale: Clarify when deletions are effected.

Delete Genera Rule 11).

Rationale Delete spuriousrule.

Delete General Rule 12).

Rationale Correct the definition of when no deletions occur.
Replace General Rule 13) with:

13) If norows are marked for deletioni-then a completion condition is raised: no data.

Rationale SQL-92 compatability.
Insert the following Conformance Rule:
2)  Without FeatureT111, “Updatable joins, unions and columns’, conforming SQL language sha

contain a <del efe statement: searched> that contains a<target table> that identifiesatablethat i
simply updatable.

=i

| not
S not

LII 1IASI HI IUCIA.
Replace General Rule 7) d) with:

7)

d) For every C; for which one of the following conditionsis true:
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i) 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) Some underlying column of C; is a self-referencing column and OVERRIDING
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.
R

eplace General Rule 8) a) with:

(o2}

a) If T isabasetable, then:

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.

i) The General Rules of Subclause14.19, * 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.

nsert the following Conformance Rule:

5 Without Feature 1111, “Updatable joins, unions and columns’, conforming SQL language shall not
contain an <insert statement> that contains an <insertion target> that identifies atable that is not
simply updatable.

14.9| <merge statement>

1.

88

Rationale Move the rules that update base tables to their correct places.
Replace General Rule 6) a) vi) 1) with:

6)
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1) If Tisabasetable, then:

A)

Case:

N

B)

Rationale Move the rules that update base tables to their correctplaces.

Delete General Rule 6) a) vii).

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) V)

4)  Forevery C; for which one of the following conditionsis true:

A)

B)
C)

D)

the General Rules of Subclause 9.2, * Store assignment”, are applied with

)] If <target table> specifies ONLY/, then T isidentified for
replacement processing without subtableswith respecttooh)
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

without subtables, is an implementati on-dependent-mechanism. In generdl,

though not here, the list of object columns canbe empty.

The General Rules of Subclause 14.22, . Effect of replacing rowsin lase

tables’, are applied.

C; is not marked as unassigned and no underlying column of C; is a gelf-

referencing column.

Some underlying column of C; isauser-generated self-referencing column.

Some underlying column of C; is a self-referencing column and OV ER-

RIDING SYSTEM VALUE is specified.

Some underlying column of C; isan identity column and OVERRIDING

SYSTEM VALUE is specified.

N

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 animplementation-
dependent operation.

B) The General Rulesof Subclause 14.19, “Effect of inserting tables into
base tables’, are applied.

5. Rationale Move the rules that update base tables to their correct places.

Delete General Rule 6) b) viii).

6. Rationale SQL-92 compatability.
[Insert the following Conformance Rule:
%)  Without Feature T111, “Updatabl e joins, uniors and columns’, conforming SQL language shall not

contain a <merge statement> that contains-a<target table> that identifies atable that is not simply
updatable.

14.10 <update statement: positioned>

1. |Rationale An updatable cursor has only one leaf underlying table that is one-to-one.
Replace Syntax Rules'1) and 2) with:

|) Let CRbe the cursor denoted by the <cursor name>. CR shall be an updatable cursor.

?)  Let'TU bethe simply underlying table of CR. TU isthe subject table of the <update statement:
pesitioned>. Let LUT betheleaf underlying table of T such that T is one-to-one with respect to LUT.
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2. Rationale Correct the definition of the correspondence between a row of the cursor and a row in a base
table.

Replace General Rule 14) with:

14) Let R1 be the candldate new row and let R be the current row of CR Exactly onerow TRin T, such

The current row R of CRisreplaced by R1. Let TR1 be arow consstl ng of the fields of Rl-an the
fields of TR that have no corresponding fieldsin R1, ordered according to the order of-their carre-
sponding columnsin T. TR1 is the replacement row for TR and
{ ( TR TRL) }

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> specifiesONLY, then LUT isidentified for replacemgnt pro-
cessing without subtables with respect to object columns CL.

2) Otherwise, LUT isiidentified for replacement processing with subtables with
respect to object-columns CL.

NOTE 388 —£Identifying a base table for replacement processing, with or without subtables, is
an 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 basetablgs’, are
applied.

4. Reationale Move therule that updates base tables to the correct place.

Delete General Rule 16).

14.11 <update statement: sear ched>

1{_)Rationale Move the rule that updates base tables to the correct place.

Reprace General Rule 13) @) with:
13)
a) If Tisabasetable, then:
i) Case:

1) If <target table> specifiesONLY/, then T isidentified for replacement processing
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 base tables’, are
applied.
2. Retionale Move the rule that updates base tables to the correct place.
Delete Genera Rule 14).
3. Rationale SQL-92 compatability.

Imsert the following Conformance Rule:

2)  Without Feature T111, “Updatabl e joins, unions and columns’, conforiming 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
1. Rationale Clarify when constraints are checked, trigger.execution contexts are created and AFTERtriggers
are processed.

Replace General Rules 3) and 4) with:

3 Let SSC be the set of state changesin the current trigger execution context.

4 For every table T in 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 eachof every row of ST that isidentified for deletion in ST isadded to the set of transitions
of SC.

b) Otherwise, astate change SCis added to SSC asfollows:

)] 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.
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.
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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
are processed.

Delete General RUIES 7), 8), 9), and 10)-

14.17 Effect of deleting somerowsfrom a derived table

|. 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

|. Rationale Clarify when constraintsare checked, trigger execution contextsare created and AFTERtriggers

are processed.

Q

Replace General Rule 1) with:

1)

a) Let SSC bethe set of state changesin the current trigger execution context.

INJ

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

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
rows in the source table for BT are added to the set of transitions of 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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94

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).

Rationale: 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 AFTER trigger s
are processed.

Delete General Rule 5) c).

Rationale: Clarify when constraints are checked, trigger executioncontexts are created and AFTER trigger s
are processed.

Delete General Rule 6) and NOTE 403.

Rationale: Clarify when constraints are checked, trigger execution contexts are created and AFTER triggers
are processed.

Delete General Rule 7).

PO Effect of inserting atableinto a derived table.

Rationale: Move the rule 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 from-TD as follows:
A) TheWITH CHECK OPTION indicationiStemoved.

B) Every reference contained in QE to antinderlying table UV of QE that
aviewed table isreplaced by areférence to aview whose descriptor i$
identical to that of UV except that WITH CASCADED CHECK OPTION
isindicated.

i) The General Rules of this Subclauséare applied with Sas SOURCE and the view
described by VD as TARGET.

S

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 GeneralRules of Subclause 14.20, “Effect of inserting atable into a deriveq
table”, are applied, with Sas SOURCE and QE as TARGET.

14.22 Effect of replacing rowsin basetables

1.| Rationale Clarify when constraintsare checked, trigger execution contextsare created and AFTERtriggers
areprocessed.

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
names of the columns of ST. For every subset STL of TL such that either STL is empty or the inter-
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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i) 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:
1) If thedeclared type of IC isadistinct type DIST, then let ICNV be DIST ( NV).

[

2) Otherwise, let ICNV be NV.

i) The General Rules of Subclause 9.2, “ Store assignment”, are applied with I€Sas
TARGET and ICNV as VALUE.

b) All sitesin ST that are marked as unassigned cease to be so marked.

¢ Case
)] If astate change SC existsin SSC with subject table ST, trigger event UPDATE, and
column list STL, then the row pairs formed by pairing each’row identified for
replacement in ST with its corresponding replacement.row are added to the set of
transitions of SC.
i) Otherwise, a state change SC is added to SSC as.follows:

1) Theset of transitions of SC consists 6f row pairs formed by pairing each row
identified for replacement in ST wiith its corresponding replacement row.

2)  Thetrigger event of SCis UPDATE.
3) Thesubject table of SClis ST.
4)  Thecolumn list of SC'is STL.

5)  Theset of statement-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:

Del ete General, Rule 9).

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

are processed.

[

Delete General Rule 10) and NOTE 404.

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

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 basetables’,
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) If TD indicates WITH CHECK OPTION, then:
)] Case:

1) If TD specifies LOCAL, then let VD be aview descriptor derived from TD
removing the WITH CHECK OPTION indication.

2) Otherwise,let VD be aview descriptor derived from TD as follows:
A) TheWITH CHECK OPTION indication is removed.

B)..~ Every reference contained in QE to an underlying table UV of QE tha
aviewed table isreplaced by areference to a view whose descriptor
identical to that of UV except that WITH CASCADED CHECK OPTI
isindicated.

i) The General Rules of this Subclause are applied with the view V described by VI
VIEW NAME and RS as the replacement set for V>.

iii) 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 )

are

by

tis
S
DN

is True, then an exception condition is raised: with check option violation

b)  Otherwise, the General Rules of Subclause 14.23, “Effect of replacing somerowsin 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

14.

98

Rationale: Correct variable symbol references.

Replace Genera Rule 3) a) with:

3)

a) If TRisarow-level trigger, then, for each transition T in ST for which TRis not considered ag
executed, TAisinvoked and TRis considered as executed for T. The order in which the transi{
tionsin ST are taken is implementati on-dependent.

P8 Effect of opening a cursor

Rationale 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 is raised: 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

instancein time.

4)

5)

PasN

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 name>is replad
by a<literal> denoting the value of CURRENT_USER, CURRENT~ROLE, SE
SION_USER, SYSTEM_USER, CURRENT_PATH, CURRENT_DEFAULT_TRA
FORM_GROUP, or CURRENT_TRANSFORM_GROUP_FOR. TY PE <path-reso

ed
S-
NS

ved

user-defined type name>, respectively, with all such evaluations effectively dong at

the same instant in time.

iii) Each <datetime value function> generally contained in Sis replaced by a <literg
denoting the value resulting from evaluation of thab <datetime value function>, v
al such evaluations effectively done at the same ihstant in time.

NOTE 410.1 — Multiple appearances in S of equivalént <embedded variable specification>s, <hg

>
vith

St

parameter specification>s, or <SQL parameter reference>s are also effectively evaluated at the sane

instant in time.
b) Let T bethetable specified by CS T isthegesult set of CR.
c) A tabledescriptor for Tis effectively Created.
d) The General Rules of Subclause 14.1, “<declare cursor>", are applied.
e) Case

i) If SspecifiesINSENSITIVE, then acopy of T iseffectively created and CRispl4g
in the open state and its position is before the first row of the copy of T.

iced

i) Otherwise, CRis placed in the open state and its position is before the first row gf T.

If CR specifies INSENSITIVE, and the SQL-implementation is unable to guarantee that signifi
changes will beinvisible through CR during the SQL -transaction in which CRis opened and ev
subsequent SQL -transaction during which it may be held open, then an exception conditionisrai
cursor sensitivity exception —request rejected.

If CR specifies SENSITIVE, and the SQL-implementation is unable to guarantee that significant

changes will be visible through CR during the SQL-transaction in which CR is opened, then an
exception condition is raised: cursor sensitivity exception —request rejected.

NOTE 410.2— Thevisihility of significant changesthrough a sensitive holdable cursor during asubsequent SQL -transa

is implementation-defined.

Cant
ery
5ed:

Ction

7)
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through a currently open cursor isimplementation-defined.

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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