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Information technology — Database languages — SQL —

Part 2:
Foundation (SQL/Foundation)

TECHNICAL CORRIGENDUM 1

41 Concepts

41 Data types

N

1.4 Data type terminology

This Subclause is modified by Subclause 4.1.2, ““Data type terminology?, in | SO/IEC 9075-9.
This Subclause is modified by Subclause 4.1.2, “Data type terminology”, in | SO/IEC 9075-14.

1] Rationae To clarify that the attributes of the derived representation are a distinguished subset of the
attributes of the structured type.

Replace the 6! bullet of the 10™ paragraph withs

— Tisareference type with a derived representation and the declared type of some derivational attribu
of the derived representation is S-qrdered.

2] Rationale Resolve potentially conflicting definitions of array-ordered and multiset-ordered.

Replace the 2", 3" 4™ and 5 bullets of the 11™ paragraph with:

— Atype Tis array-ordered if T is S-ordered, where Sis the union of the set of array types and the s
of distinct types.whose source type is an array type.

— Atype Tismultiset-ordered if T is S-ordered, where Sis the union of the set of multiset types ang
the set of/distinct types whose source type is a multiset type.

412  ( Character strings

te

4.2.4 Character repertoires
1. Rationae Correct the number of the standard.

Replace the lead text of the 3 paragraph with:

©ISO/IEC 2015 — All rights reserved


https://iecnorm.com/api/?name=7ae279bcb5ddc8cdfe94d2de33420913

ISO/IEC 9075-2:2011/Cor.2: 2015(E)

The following character repertoire names are specified as part of ISO/IEC 9075:

4.4 Numbers

414.3 Operations involving numbers
1| Rationale Remove erroneous see reference.

Replace the 5" pullet of the 1%t paragraph with:

—  <max cardinality expression> (see Subclause 4.10.5, “Operations involving arrays”) operates on an
array argument and returns an integer.

47  User-defined types

417.7 User-defined type descriptor
This Subclause is modified by Subclause 4.8.3, ““User=defined type descriptor”, in ISO/IEC 9075-13.

1] Rationae To clarify that the attributes of the derived representation are a distinguished subset of the
attributes of the structured type:

Replace the 2" bullet of the 11"bullet of the 1%t paragraph with:

. If user-defineéd representation is specified, then the type descriptor of the representation typg
of the referencing type of the structured type; otherwise, if derived representation is specifie
then-the list of derivational attributes of the derived representation.

=

4{15 Tables

4.15.2 Base tables

4.15.2.3 Temporary tables

This Subclause is modified by Subclause 4.2.1.1, “Temporary tables”, in ISO/IEC 9075-4.

2 ©ISO/IEC 2015 — All rights reserved
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1. Rdtionale Usethe correct term "temporary table".

Replace the 1%t paragraph with:

A temporary table is either a global temporary table, a created local temporary table, or a declared local
Temporary tapie.

2| Rationale Direct SQL may access a created local temporary table.

Insert after the 2" paragraph.

For purposes of temporary tables, if an SQL-session is executing direct SQL, then the:<direct SQL stat
ment>s executed during the SQL-session effectively comprise a separate SQL-client module.

37
]

3] Rationale Direct SQL may access a created local temporary table.

Replace the 6™ paragraph with:

An SQL-client module declared local temporary table is a declated local temporary table defined in an
<SQL-client module definition> or in a <direct SQL statement>. (Note that the <direct SQL statement3
executed by an SQL-session that is executing direct SQL effectively comprise a distinct SQL-client moduley).
An SQL-client module declared local temporary table is effectively materialized the first time any
<externally-invoked procedure> in the <SQL-client-module definition> that contains the <temporary tabje
declaration> is executed, or when the <temporary table declaration> is executed as a <direct SQL statementp,
and it persists for that SQL-session. Every SQL-client module in every SQL-session that references an
SQL-client module declared local temporarytable causes a distinct instance of that declared local temporafy
table (i.e., a multiset of rows that is visibleonly to that SQL-client module during that SQL-session) to tre
materialized. That is, the multiset of rows'that is referenced by the <table name> of an SQL-client module
declared local temporary table cannotibe shared between SQL-sessions, nor between SQL-client modulgs
that execute during an SQL-session.

w

~—

V

4115.6 Table updatability

1] Rationale Tablesidentified by a <query name> can be insertable-into.

Replace the'2"

paragraph with:
Some.updatable tables, including all base tables whose row type is not derived from a user-defined typg
thabis not instantiable, are also insertable-into. Transition tables are not insertable-into. A table identifigd
by a <query name> may be insertable-into, as specified by the Syntax Rules of Subclause 7.13, “<query
expression>". The syntax RuUles of Subclause 7.6, - <table reference>", determine Whetner a derived table
T is insertable-into. A view is insertable-into if the derived table that defines the view is insertable-into.
A view is trigger insertable-into if an insert INSTEAD OF trigger is defined on that view.

©ISO/IEC 2015 — All rights reserved 3
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4.15.7 Table descriptors

This Subclause is modified by Subclause 4.10.4, “Table descriptors”, in | SO/IEC 9075-9.

1

Rationale: Use the carrect term "descriptor”

Replace the 3™ item in the base table descriptor with:

—  The descriptor of each period defined for the table.

Rationale: The original <query expression> defines rows with no subrows in proper subtables.

3rd

Replace the 3" item in the view descriptor with:

—  The original <query expression> of the view. (This <query expression> is used to find the rows o}
the view that have no subrows in proper subtables of the view.)

15.8 Relationships between tables

nis Subclause is modified by Subclause 4.10.5, “Relationships between tables, in | SO/IEC 9075-9.

Rationale: Define target underlying tables
Append the following text:

The terms target simply underlying table, target underlying table, target leaf underlying table, and targgt
leaf generally underlying table also@efine a relationship between a derived table or cursor and other table

v

The target simply underlying tables of effectively updatable derived tables are defined in the Syntax Rulgs
of Subclause 7.12, “<query-specification>", and Subclause 7.13, “<query expression>". The target simp|y
underlying table specification of a <table or query name> is the <table name> or <query name> simply
contained in the <table-er query name>. (A <transition table name> is not a target underlying table.) A
<table name> has.no.target simply underlying tables. The target simply underlying table of a <query namg>
QN is the <queryexpression body> QEB of the <with list element> identified by QN. The target simply
underlying table of an updatable cursor is the <cursor specification> included in the cursor's result set

descriptor(ar, for standing cursors, the <cursor specification> included in the cursor declaration descriptor).

The target underlying tables of an effectively updatable derived table or updatable cursor DTC are the
target'simply underlying tables of DTC and the target underlying tables of the target simply underlying
tables of DTC.

The target leaf underlying tables of DTC are the target underlying tables of DTC that do not themselves
have any target underlying tables.

The target generally underlying tables of DTC are the target underlying tables of DTC and, for each target
underlying table of DTC that is a <table name> VN that identifies a view V, the hierarchical <query
expression> QEV included in the view descriptor of V and the target generally underlying tables of QEV.

©ISO/IEC 2015 — All rights reserved
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The target leaf generally underlying tables of DTC are the target generally underlying tables of DTC that
do not themselves have any target generally underlying tables.

4159 Referenceable tables, subtables and supertables

1] Rationale Define proper supertables.

Replace the 6t paragraph with:

A table Ty is called a supertable of a table Ty if T, is a subtable of Ty, If T, is a direct.subtable of Ty, thgn
Tp is called a direct supertable of Ty. If T, is a proper subtable of Ty, then Ty, is called a proper supertabje
of T,. A table that is not a subtable of any other table is called a maximal supertable.

4]15.10Operations involving tables

1] Rationale Usethe correct term "regular base table".

Replace the gih

paragraph with:
The primary effect of a <delete statement: positioned> on a regular base table T or a derived table T is o
delete exactly one specified row from T. The primary effect of a <delete statement: searched> on a regular
base table T or a derived table T is to delete zero or more rows from T.

2| Rationale Separate the description of theprimary effect of a searched del ete statement from that of a
positioned del ete statement-6h a system-ver sioned tabl e because the number of rows for deletion
is different between thosetwo types of delete statement.

Replace the 7ih

paragraph with:
The primary effect of a<delete statement: positioned> on a system-versioned table T is to replace exactly
one specified row.0f. T with its system-time period end column value set to the transaction timestamp of
the SQL-transaction in which the <delete statement: positioned> executes.

The primary-effect of a <delete statement: searched> on a system-versioned table T is to replace zero o
more rows-of T with their system-time period end column values set to the transaction timestamp of th
SQLs-transaction in which the <delete statement: searched> executes.

D

4.15.11 Identity columns

1. Rationale Thereisno text describing the situation in which a value for an identity column is supplied in
the <insert statement> or the <merge statement>.

Replace the 1% paragraph with:

©ISO/IEC 2015 — All rights reserved 5
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The columns of a base table BT can optionally include not more than one identity column. The declared
type of an identity column is either an exact numeric type with scale 0 (zero), INTEGER for example, or
a distinct type whose source type is an exact numeric type with scale 0 (zero). An identity column has a
start value, an increment, a maximum value, a minimum value, and a cycle option. An identity column is
associated with an internal sequence generator SG. Let IC be the identity column of BT. When a row R is

nracantad far tncartinn 1ntn DT f D ANnc Nt cantain A ~albiinan ~arrncnAandina tn 1O than thn Canaral Ditllac
Prestmt oo SO to O 1 OOt S ot CorTim o CoTou - o e Sporaimygto TS e rtc-othcrar oy S

of Subclause 9.25, “Generation of the next value of a sequence generator”, in ISO/IEC 9075-2, are appli¢d
with SG as SEQUENCE; let V be the RESULT returned from the application of those General Rules. The
value for IC is V. If R contains a column corresponding to IC and the <insert statement> or the <merge
statement> that inserts R specifies OVERRIDING SYSTEM VALUE, then the value in Risassigned to
IC. If Rcontains a column corresponding to IC and the <insert statement> or the <merge(statement> that
inserts R specifies OVERRIDING USER VALUE, then the value in Ris ignored and IC.i$ assigned V.
The definition of an identity column may specify GENERATED ALWAY'S or GENERATED BY
DEFAULT.

4118 Integrity constraints

4[18.3 Table constraints

4]18.3.2 Unique constraints

1] Rationale The condition for satisfaction of an\uhigue constraint for system-versioned tables was missing.

Replace the 3"

paragraph with:

Let T be a base table that is not.a'system-versioned table. A unique constraint that does not include a
<without overlap specification>"on T is satisfied if and only if there do not exist two rows R1 and R2 of [T
such that R1 and R2 have the'same non-null values in the unique columns. If a unique constraint UC on|T
includes a <without overlap specification> WOS then let ATPN be the <application time period name>
contained in WOS _UC is satisfied if and only if there do not exist two rows R1 and R2 of T such that R]
and R2 have the same non-null values in the unique columns and the ATPN period values of R1 and R2
overlap.

Let T be asystem-versioned table. A unique constraint that does not include a <without overlap specifica-
tion> on<Tis satisfied if and only if there do not exist two current system rows R1 and R2 of T such that
R1 and-R2 have the same non-null values in the unique columns. If a unique constraint UC on T includés
aRwithout overlap specification> WOS then let ATPN be the <application time period name> containef
in'WOS UC is satisfied if and only if there do not exist two current system rows R1 and R2 of T such that
Rl al |u' RZ :IGVC thc 2dlTIT TTUI |-||u“ vaiuca ill t: IT uniquc bU:uIIIIID al I\..II t: IT ATPIR\: pCI |uu' VG.:LICD Uf Rl al |u'

R2 overlap.

In addition, if the unique constraint was defined with PRIMARY KEY, then it requires that none of the
values in the specified column or columns be a null value.

6 ©ISO/IEC 2015 — All rights reserved
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4.18.3.3 Referential constraints

1. Rationale The condition for satisfaction of referential constraints for system-versioned tables was missing.

Replace the 2" and 3™ paragraph with:

The choices for <match type> are MATCH SIMPLE, MATCH PARTIAL, and MATCH FULL; MATC
SIMPLE is the default. There is no semantic difference between these choices if there is only one referencir
column (and, hence, only one referenced column). There is also no semantic difference if all\reférencin
columns are not nullable. If there is more than one referencing column, at least one of which.is nullablg
and if no <referencing period specification> is specified, then the various <match type>s haye the followir]
semantics:

If there is more than one referencing column, at least one of which is nullable, and if <referencing perigd
specificationx1is specified, then let CATPN be the <application time period name> contained in <referencirg
period specification> and let PATPN be the <application time period name> contained in the <referenced
period specification>; the various <match type>s have the following semantics:

- Qs L1

MATCH SIMPLE: if at least one referencing column is null, then the rowof-the referencing tablg
passes the constraint check. If all referencing columns are not null and the-referenced table is not
system-versioned table, then the row passes the constraint check if afdyonly if there is a row of th
referenced table that matches all the referencing columns. If all referencing columns are not null af
the referenced table is a system-versioned table, then the row passes the constraint check if and on]y
if there is a current system row of the referenced table that matches all the referencing columns.

o P o

MATCH PARTIAL.: if all referencing columns are null(then the row of the referencing table passgs
the constraint check. If at least one referencing colums is not null and the referenced table is not{a
system-versioned table, then the row passes the constraint check if and only if there is a row of the
referenced table that matches all the non-null referenicing columns. If at least one referencing columns
is not null and the referenced table is a systefm-versioned table, then the row passes the constraint
check if and only if there is a current system row of the referenced table that matches all the non-
null referencing columns.

11%

MATCH FULL.: if all referencing.columns are null, then the row of the referencing table passes the
constraint check. If all referencing-columns are not null and the referenced table is not a system-
versioned table, then the row passes the constraint check if and only if there is a row of the referenced
table that matches all the referencing columns. If all referencing columns are not null and the refe
enced table is a system=versioned table, then the row passes the constraint check if and only if the
is a current system row-of the referenced table that matches all the referencing columns. If some

referencing columnisnull and another referencing column is nonnull, then the row of the referencing
table violates the-eonstraint check.

® T

(S

MATCH SIMPLE: if at least one referencing column is null, then the row of the referencing tablg
passes the constraint check. If all referencing columns are not null and the referenced table is not|a
system-versioned table, then a row R of the referencing table passes the constraint check if and on]y

if there 1s a non-empty set Sof rows of the referenced table such that every row in Smatches all the
referencing columns of R and the CATPN period value of R s a subset of the union of the PATPN
period values of the rows in S If all referencing columns are not null and the referenced table is a
system-versioned table, then a row R of the referencing table passes the constraint check if and only
if there is a non-empty set Sof current system rows of the referenced table such that every row in S
matches all the referencing columns of R and the CATPN period value of R is a subset of the union
of the PATPN period values of the rows in S

©ISO/IEC 2015 — All rights reserved 7
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— MATCH PARTIAL.: if all referencing columns are null, then the row of the referencing table passes
the constraint check. If at least one referencing columns is not null and the referenced table is not a
system-versioned table, then a row R of the referencing table passes the constraint check if and only
if there is a non-empty set Sof rows of the referenced table such that every row in Smatches all the
non-null referencing columns of Rand the CATPN period value of R is a subset of the union of the

BJA B1\N FaYal a¥a /) o O\A /) aVaVaWl dat FaYdaVa) av¥a o a a¥al s a¥a i d aVaW'dat FaVdal

table is a system-versioned table, then a row R of the referencing table passes the constraint check
if and only if there is a non-empty set Sof current system rows of the referenced table such thatevety
row in Smatches all the non-null referencing columns of Rand the CATPN period valug,ofiR is a
subset of the union of the PATPN period values of the rows in S

— MATCH FULL.: if all referencing columns are null, then the row of the referencing table passes the
constraint check. If all referencing columns are not null and the referenced table.is not a system-
versioned table, then a row R of the referencing table passes the constraint check if and only if thefe
is a non-empty set Sof rows of the referenced table such that every row in Smatches all the referencing
columns of Rand the CATPN period value of R is a subset of the union of the PATPN period valugs
of the rows in S If all referencing columns are not null and the referenced table is a system-versiongd
table, then a row R of the referencing table passes the constraint-check if and only if there is a nof-
empty set Sof current system rows of the referenced table sugh that every row in Smatches all the
referencing columns of Rand the CATPN period value of Rlis'd subset of the union of the PATPN
period values of the rows in S If some referencing column is null and another referencing columi,
is non-null, then the row of the referencing table violates-the constraint check.

NOTE 51 — In the case that <referencing period specification> is specified, even though for a given row R in the
referencing table there may be more than one corresponding row in the referenced table, there is at most one corrg-
sponding row in the referenced table at any givenspaint in time in the CATPN period value of R.

4]18.3.4 Table check constraints
1] Rationale The condition for satisfaction of an table check constraint for system-versioned tableswas missing.

Replace the 1% paragraph with:

Let T be a base table that\is not a system-versioned table. A table check constraint on T is satisfied if and
only if the specified <search condition> evaluates to True or Unknown for every row of T.

Let T be a systemyversioned table. A table check constraint on T is satisfied if and only if the specified
<search condition> evaluates to True or Unknown for every current system row of T.

NOTE, 55— Consequently, an empty table satisfies every table check constraint that applies to it.

8 ©ISO/IEC 2015 — All rights reserved
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4.19 Functional dependencies

4.19.8 Known functional dependencies in a <joined table>

1

Rationale: Correct the statement of functional dependenciesin a <joined table>

Replace the 2" pullet of the 51 paragraph with:

— RIGHT or FULL is specified and at least one of the following is true:
. At least one column in A is known not nullable and not a join partitioning column.

. All columns in A and B are join partitioning columns.
Rationale: Correct the statement of functional dependenciesin a <joinedtable>

Replace the 2" bullet of the 61" paragraph with:

—  LEFT or FULL is specified and at least one of the following is true:
. At least one column in A is known not nullable and not a join partitioning column.

. All columns in A and B are join partitigning columns.

Rationale: Correct the statement of functional dependenciesin a <joined table>

7th

Replace the 7" paragraph with:

If INNER is specified, AP is an equality AND-component of the <search condition>, one comparand of

AP is a column reference CR, and the other comparand of AP is a <literal>, then let CRC be the counterpatts

of CRin R. Let {} denote the.empty set. {} » {CRC} is a known functional dependency in R.

Rationale Correct the statement of functional dependenciesin a <joined table>

Replace the gth

paragraph with:

If INNERis specified, AP is an equality AND-component of the <search condition>, one comparand of
AP is@column reference CRA, and the other comparand of AP is a column reference CRB, then let CRA
and<€RBC be the counterparts of CRA and CRB in R Then {CRAC} ~ {CRBC} is a known functional
dependency in R,

Rationale: Correct the statement of functional dependenciesin a <joined table>

Delete Note 64.

©ISO/IEC 2015 — All rights reserved
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6. Rationale Correct the statement of functional dependenciesin a <joined table>

Insert before the 9"

paragraph.
If LEFT is specified, <join condition> is specified, and the <search condition> SC is deterministic, then
TeCDJA DE the Set of <column reference>s contained In ST that Teference cotumns of 11 and et PCBD
the set of join partitioning columns of TRB, if any. If AP is an equality AND-component of SC, onercom-
parand of AP is a <literal> or a column reference to a column of T1, and the other comparand of-AP is @
column reference CRB to a column of T2, then let CRBC be the counterpart of CRB in R. Thend®JA U P(B
~ {CRBC} is a known functional dependency in R.

If RIGHT is specified, <join condition> is specified, and the <search condition> SC is‘deterministic, thgn
let DJB be the set of <column reference>s contained in SC that reference columns ef T2 and let PCA bg
the set of join partitioning columns of TRA, if any. If AP is an equality AND-copponent of SC, one com-
parand of AP is a <literal> or a column reference to a column of T2, and the ether'comparand of AP is @
column reference CRAto a column of T1, then let CRAC be the counterpartof-CRA in R. Then DJB U PQA
~ {CRAC} is a known functional dependency in R.

4119.8 Known functional dependencies in a <table primary>
1] Rationale Associate symbol with the <table or query name> in and <only spec>.

Replace the 1% bullet of the 1% paragraph with:
— If TPimmediately contains a <table or Guery name> TQN or an <only spec> that immediately contains
a <table or query name> TQN, then the counterparts of the BPK-sets and BUC-sets of TQN are the
BPK-sets and BUC-sets, respectively, of R. If A~ B is a known functional dependency in the resylt

of TQN, and AC and BC are the:counterparts of A and B, respectively, then AC ~» BC is a known
functional dependency in R

4119.9 Known functionalydependencies in a <table factor>

1] Rationale Editorial:

Replace thetext with:

-

Let R'be the result of <table factor> TF. Let Sbe the result of <table primary> immediately contained i
TF. . The counterparts of the BPK-sets and BUC-sets of Sare the BPK-sets and BUC-sets, respectively, pf

R 1f A~ Bis a functional dependency in S and AC and BC are the counterparts of Aand B, respectiveIP/

10 ©ISO/IEC 2015 — All rights reserved
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4.25 Dynamic SQL concepts

4.25.2 Dynamic SQL statements and descriptor areas

1] Rationale Editorial correction.

Replace the ond paragraph with:

For a statement other than a <dynamic select statement>, an <execute statement> is used to associate
parameters with the prepared statement and execute it as though it had been coded when the program wgs
written. For a <dynamic select statement>, the prepared <cursor specification> is associated with a declargd
dynamic cursor via a <dynamic declare cursor> or with an extended dynamic cufsor via an <allocate
extended dynamic cursor statement>. The dynamic cursor can be opened and,dynamic parameters can lpe
associated with the dynamic cursor with a <dynamic open statement>. Opgrations on an open dynamic
cursor are described in Subclause 4.33.2, “Operations on and using cursors”.

4136 SQL-transactions

4136.3 Properties of SQL-transactions

This Subclause is modified by Subclause 4.15.1, “Properties of SQL-transactions”, in | SO/IEC 9075-9.

1] Rationde Editorial.
Replace the 4th paragraph with:
An SQL-transaction has.atransaction timestamp, a value of an implementation-defined timestamp type
that is used to set the values of system-time period start and system-time period end columns of rows, if
any, modified by the execution of an SQL-data change statement in this SQL-transaction. The transactid
timestamp is set-byan SQL-implementation before any SQL-data change statement is executed in that
transaction and,-ehce set, remains unchanged during that SQL-transaction.

4136.7 .Encompassing transactions

©ISO/IEC 2015 — All rights reserved

Rationaler Use the correct term "transation isolation level”

Replace the 1%t paragraph of the 2" bullet of the 41 paragraph with:

— Ifthe SQL-transaction has a transaction isolation level of READ UNCOMMITTED, then the branch
of the SQL-transaction may have a transation isolation level of READ UNCOMMITTED, READ
COMMITTED, REPEATABLE READ, or SERIALIZABLE.

11
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4.38 SQL-sessions

4.38.4 SQL-session context management

1

3

Rationale Use the correct terms ““SQL-session context™, "< modul e authorization clause>" and "usex.
identifier".

Replace the 3™, 4™ and 5™ paragraphs with:

Each SQL-session context contains an “authorization stack” Each cell of the authorization stack is a pa
a user identifier, and a role name. Whenever an SQL-session context is created, thedase of its authorizatid
stack is initialized with the SQL-session user identifier for the user identifier and'the null value for the ro
name.

The <value specification>s CURRENT _USER and CURRENT_ROLE identify the user identifier and ro
name on top of the authorization stack in the top of the stack of SQL-session contexts. The <value specif
cation> SESSION_USER is the value of the SQL-session user identifier in the latest SQL-session contex

Invocation of an <externally-invoked procedure> pushes a cell on the authorization stack. If the <externally-

invoked procedure> is invoked using invoker’s rights, then the new cell is a copy of the one beneath it.

itis invoked using definer's rights, the new cell is taken from <module authorization clause>, which supplig¢s

either a user identifier or a role name, the other being’setto the null value.
Rationale: Use the correct term "user identifier's

Replace the gth paragraphs with:

The <set role statement> changes the-role name on top of the authorization stack in the latest SQL-sessid
context, but does not change the user identifier.

Lexical elements

<literal>

Rationale: For consistency with the rest of the document.

12
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5)  Let ANL be an <approximate numeric literal>. Let ANDT be the declared type of ANL. Let ANV be
the product of the exact numeric value represented by the <mantissa> of ANL and the number obtained
by raising the number 10 to the power of the exact numeric value represented by the <exponent> of

ANL. If ANV is a value of ANDT, then the value of ANL is ANV; otherwise, the value of ANL is a

member of ANDT obtained from ANV by rounding or truncation. The choice of whether to round or

truncate in implementation-defined.
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6 Scalar expressions

6.1 <data type>

This Subclause is modified by Subclause 6.1, ““<data type>"’, in 1 SO/IEC 9075-9.
This Subclause is modified by Subclause 6.1, “<data type>’, in 1SO/IEC 9075-14.

1] Rationale Avoid problems in the Syntax Rules by changing the BNF non-terminal.
Replace the BNF for "large object length"” with:
<farge object length> ::=

<unsigned integer> [ <multiplier> ]
| <large object length token>

2] Rationale Editorial.
Replace Syntax Rule 43) with:

43) An <array type> AT specifies an array type. The <data type> immediately contained in AT is the
element type of the array type. The value of thee<maximum cardinality> immediately contained i
AT is the maximum cardinality of a site of data‘type AT. If the maximum cardinality is not specifie
then an implementation-defined maximuny.eardinality is implicit.

L =

6|6 <identifier chain>
This Subclause is modified by Subclause 6.2, “<identifier chain>"", in ISO/IEC 9075-4.

1] Rationale Handle <query-&xpression>s containing UNION, INTERSECT and EXCEPT correctly.
Replace Syntax Rule 8) a) i) with:
8)

i) If IC is contained in an <order by clause> simply contained in a <query expressior)>

QE, and the result of QE has a column DC whose column name is equivalent to 1,
then PIC, is a candidate basis, the scope of PIC is QE, and the referent of PICy i

the column DC.

©ISO/IEC 2015 — All rights reserved 13
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6.10 <window function>

Subclause Signature

cepzndanw Fiunctians?’ ¢
WG e o

\
Parameter: “WINFUNC”
)| Returns: “TRANSFORM™

1] Rationale Cater for entry to the Subclause either by BNF or signature.
Replace Syntax Rule 1) with:

1) Case:

FORM.

b)  Otherwise, let OF be the <window function>.

2| Rationale Cater for entry to the Subclause either by BNFéor 'signature.

Delete Syntax Rule 3).

3] Rationale Clarify <ntile function>.
Replace GR 1) a) ii) 3) E) 1) with:

1)

3)
E)

NQ; be FLOOR(CT / NT).

4] “Rationale Editorial

a) If this Subclause has been invoked as a “subroutine Subclause” froem another Subclause, the
Let OF be the WINFUNC in an application of the Rules of this Subclause. The result of the
application of this Subclause is QSX or SSSRX, as appropriate, which is returned as TRANS

) Otherwise, for each i, 1 (one) <i < MOD(CT, NT), let NQ; be
CEILING(CT/ NT), and for each i, MOD(CT, NT) <i < NT, let

=

Replace GR 1) a) ii) 3) F) with:
1)
a)

14
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3)
F)  LetENDqbe O (zero). Foreachi, 1 (one) <i < NT, let START; be (ENDj_y)
+ 1) and let END; be (ENDj_1) + NQ).

5] Ranonale Editorial.
Replace GR 1) b) iv) 1) with:

1)
b)

1) Case:

A) If NTREAT is RESPECT NULLS, thendet TX be the sequence of valugs
that is the result of applying VE1 to eaCh'row of T that precedes the currept
row, ordered according to the window ordering of WDX.

B) Otherwise, let TX be the sequence of values that is the result of applying
VE1 to each row of T that greeedes the current row and eliminating null
values, ordered according to the window ordering of WDX.

6111 <nested window function>

1] Rationale Use the defined symbol.
Replace General Rule 4) €) ii)
4)

e)
i) Otherwise, the value of NWF is the value of VE, evaluated in ROW).

6123 <reference resolution>

1] Rationale Usethe correct term.

Raonlaca tha o ation ot
|\U|J|a\.lc UIC T UTTCLIUTT VVILTT.

Obtain the value referenced by a REF value.
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6.28 <numeric value function>

1. Rationadle Add missing variants of national character type.

Replace Conformance Rule 4) with:

4)  Without Feature F421, “National character”, conforming SQL language shall not contain a <length
expression> that simply contains a <string value expression> that has a declared type of NATIONAL
CHARACTER, NATIONAL CHARACTER VARYING, or NATIONAL CHARACTER|LARGE

OBJECT.

6(29 <string value expression>

1] Rationae Editorial.
Replace the lead text of General Rule 2) b) ii) 3) A) with:

2)
b)

3)

©

A) If the most‘specific type of at least one of S1 and &2 is a character larg
object typg; then let LOL be the implementation-defined maximum length
of large.object character strings.

Case:

6130 <string value function>

This Subclause is medified by Subclause 6.4, “<string value function>"", in 1SO/IEC 9075-9.
This Subclause ismmodified by Subclause 6.8, “<string value function>"’, in |SO/IEC 9075-14.

1] Rationale’ Soecify the result correctly.

Replace General Rule 9) b) v) 1) C) with:

o
J)

b)

1)
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C) Otherwise, let MV be the OCC-th match vector in LOMV. The General
Rules of Subclause 9.19, “XQuery regular expression replacement™, in
ISO/IEC 9075-2, are applied with MV as MATCH, STR as STRING, PAT
as PATTERN, REP as REPLACEMENT, and FL as FLAG; let the result
of <regex transliteration> be the RESULT returned from the application

afthaca Canoral Riulac
OTtrost-otrcrarutco:

2| Rationale Editorial.
Replace Conformance Rule 10) with:
10) Without Feature F421, “National character”, conforming SQL language shall not.contain a <charact

value function> that has a declared type of NATIONAL CHARACTER, NATIONAL CHARACTE
VARYING, or NATIONAL CHARACTER LARGE OBJECT.

C
oL

7| Query expressions

716  <table reference>

This Subclause is modified by Subclause 7.1, “<tablefeference>", in ISO/IEC 9075-4.
This Subclause is modified by Subclause 7.1, ““<tablereference>"’, in ISO/IEC 9075-9.
This Subclause is modified by Subclause 7.1, ““<table reference>"", in ISO/IEC 9075-14.

1] Rationale There can be multiple occurrences of <search condition>, <set clause list> and <merge inseft
value list> in a MERGE statement.

Replace Syntax Rule 9) b) with:
9)

192

b) If TF issimply contained in a <merge statement> MS then the scope clause SC of TR is M
The-scope of the range variable of TF and of TRis the <search condition>s, <set clause list>
and;<merge insert value list>s of SC.

w

2| Rationale’tNSTEAD OF triggers on target generally underlying tables must be prohibited with FINAL
TABLE. Also, an INSTEAD OF DELETE trigger might insert or update rows of a target table
and must be prohibited with FINAL TABLE applied to a MERGE.

CSvmtane Rula 10\ b s\ v apatl -
=0 ALY LIS Sy vy Ly A A A L

i) If FINAL is specified, then
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1) If either Sis an <insert statement> or Sis a <merge statement> that contains a
<merge insert specification>, then TT shall not be trigger insertable-into and
no target generally underlying table of TT shall be trigger insertable-into.

2) Ifeither Sis an <update statement: searched> or Sis a <merge statement> that

contains a <merge update specification>, then TT shall not be trigger updatable

)

—

and no target generally underlying table of TT shall be trigger updatable.

3) If Sis a <merge statement> that contains a <merge delete specificatiof=>) the

TT shall not be trigger deletable and no target generally underlyingtable of T

shall be trigger deletable.

3| Rationale Correctly define and use the terms “old delta table of merge operation™ and\*new delta table pf
merge operation”.
Replace General Rule 3) b) iii) with:
3)
b)
iii) If Sis a <merge statement>, then
Case:
1)  If OLD is specified, then the result of DCDT is the old delta table of merge
operation on TT.
NOTE 182 — “old\delta table of merge operation” is defined in Subclause 14.12, “<merge
statement>".
2)  Otherwise, the result of DCDT is the new delta table of merge operation on T
NOTE;183 — “new delta table of merge operation” is defined in Subclause 14.12, “<mergje
statement>".
7l7  <joined table>
1] Rationadle Usethegcorrect symbol RTB.
Replace Synhtax Rule 9) e) ii) 3) B) with:
9)
e)
M)
3)

B) Otherwise, let RVB; be some range variable that is not equivalent to any
range variable in the outermost <query specification> containing the
<joined table>, nor to any other range variable created by these rules.
RVB,; is effectively associated with the field of RTB whose name is CICN,;.
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Retionale: Insert missing < symbol.
Replace Syntax Rule 9) e) iii) with:

9)

11 <window clause>

iii) Let SLCC be a <select list> of <derived column>s of the form
COALESCE ( RVA .CICN, RVB; .CICN, ) AS CICN

for every i, 1 (one) <i <N, in ascending order.

Rationale Editorial.
Replace General Rule 5) b) i) 1) with:

5)
b)

1) Inthe following subrules, when performing addition or subtraction to combime
a datetime and @ year-month interval, if the result would raise the exception
condition data exception — datetime field overflow because the <primary
datetime field> DAY is not valid for the computed value of the <primary dat
time field>s YEAR and MONTH, then the <primary datetime field> DAY is
set to,the last day that is valid for the <primary datetime field>s YEAR and
MONTH, and no exception condition is raised.

13
1

Rationale: Use correct symbols.
Replace General™Rule 5) b) iii) 3) with:
5)
b)
iii)

ol AOCA nlnnl \vAhf"')

-
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C

2) Tho dictancahbhaha ol . VY ndawrarda a mno
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of window ordering groups between WOG1 and WOG2, inclusive, minus 1
(one).

19
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7.12 <query specification>

This Subclause is modified by Subclause 7.2, “<query specification>"", in 1SO/IEC 9075-4.

Replace Syntax Rule 13) a) with:

13)
a) Case:
i) If GWQ contains an <in-line window specification>, then:
1)  Let NWF be the number of <window function>s simply contained in GWQ.

2)  For each <window function> WF;, 0 (zero) < n<’NWF, simply contained in
GWQ:

A) The Syntax Rules of Subclause 6,10, “<window function>", in ISO/IEC
9075-2, are applied with WF;,_assWINFUNC; let GWQ1 be the TRANS;

FORM returned from the application of those Syntax Rules;

B) Let GWQ be GWQL
i) Otherwise, let GWQ1 be GWQ:

2] Rationale Remove redundant sentence.
Replace Syntax Rule 13) b) with:

13)

b)  If the <select list>of GWQ1 immediately contains <asterisk> or simply contains <qualified
asterisk>, then-Syntax Rules of Subclause 7.12, “<query specification>", in ISO/IEC 9075-
are appliedwith GWQ1 as TBLEXP; let GWQ2 be the TBLEXP2 returned from the applicatid
of those Syntax Rules; otherwise, let GWQ2 be GWQL1.

™~

3] Rationale Correct'the definition of simply underlying tables.
Replace-Syntax Rule 22) with:

22)<—After applying all relevant syntactic transformations, let TREF be the <table reference>s that are
simply contained in the <from clause> of the <table expression>. The simply underlying tables of
the <query specification> are the <table or query name>s and <query expression>s contained in
TREF without an intervening <query expression> or <data change delta table>.

4. Rationale Define target underlying tables.

Insert a new Syntax Rule.
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27.1) Let QSbe an updatable <query specification>, and let SUT be a simply underlying table of QS Then
UT is a target simply underlying table of QSif at least one of the following is true:

a)  QSis simply updatable.

b)  QSis one-to-one with SUT and the SQL-implementation supports Feature T111, “Updatable
JOINS, unions, and columns -

Rationale: Clarify the definition of insertable-into tables.
Replace Syntax Rule 28) with:

28) A <query specification> QSis insertable-into if QSis updatable and every simply underlying table
of QSis insertable-into.

13 <query expression>
nis Subclause is modified by Subclause 7.2, “<query expression>", 4N SO/IEC 9075-14.

Rationale Remove an ambiguity.
Replace Syntax Rule 3) i) ii) 2) D)

3)

2)

D)<.“WQE; shall not contain a <query specification> QSsuch that QSimmedi-

ately contains a <table expression> TE that contains a <query name>
referencing WQN; and either of the following is true:

)] TE immediately contains a <having clause> that contains a <sgt
function specification>.

1)) QSimmediately contains a <select list> 9_ that contains a
<window function> or a <set function specification>.

NOTE 243 — If a <window function> is contained in an <order by
clause>, then the syntactic transformation in this Subclause that movep
the <window function> to a <select sublist> is effectively applied befg
applying this rule

=
@D

Rationale: Clarify that recursive queries are not updatable.
Replace the lead text of Syntax Rule 8) with:

8)  A<query expression> QEL1 is simply updatableif it is not contained in a <with clause> that specifies
RECURSIVE, it does not specify a <result offset clause> or a <fetch first clause> and, for every
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<query expression> or <query specification> QE2 that is simply contained in the <query expression
body> of QEL, all of the following are true:

3. Rationale Clarify that recursive queries are not updatable.

Replace the lead text of syntax rule J) with:

9) A <query expression> QEL1 is updatable if it is not contained in a <with clause> that specifies
RECURSIVE, it does not specify a <result offset clause> or a <fetch first clause> and, for &very
<simple table> QEZ2 that is simply contained in QEL, all of the following are true:

4] Rationale Remove incorrect use of the plural.
Replace Syntax Rule 19) c) with:

19)

c) If the SQL-implementation supports Feature T101, “Enhanced nullability determination” and
the i-th column of at least one of T1 and T2 is known nethullable, then the i-th column of TR
is known not nullable; otherwise, the i-th column of TR'is possibly nullable.

5] Rationale Correct the definition of simply underlying tables:
Replace Syntax Rule 22) with:

22) The simply underlying table of QE is the.<query expression body> immediately contained in QE

22.1) After performing all relevant syntactic transformations, the simply underlying tables of a <query
expression body> QEB are the <query specification>s and <query expression>s contained in QER
without an intervening <query.expression>.

A=

6] Rationale Define target underlying tables.
Insert a new Syntax Rule;

22.2) If QE or QEB.is effectively updatable, then the target simply underlying tables of QE or QEB are
the simply underlying tables of QE or QEB, respectively.

7] Rationale.Béfine common column names as fully qualified.
Replace Syntax Rule 28) d) i) 3) with:

78)
d)

3)  Let S be the <select list> of QS Let SLT be obtained from SL by replacing
each <column reference> with its fully qualified equivalent; in the case of
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common column names, each common column name is regarded as fully qual-

ified.

Rationale: Clarify how the ordering of the table specified by a <query expression> is obtained.

Replace General RUle 5) by With:

5)

b) If QE immediately contains an <order by clause>, then the ordering of rows in Zoisthe sam

as the ordering of rows in the sort table of QE and its extended order by clause as determined

by the General Rules of Subclause 10.10, “<sort specification list>". The table specified by
QE is effectively the sort table of QE with all extended sort key columns(if any) removed.

NOTE 248 — “extended sort key column” and “extended order by clause” are"defined in the Syntax Rules
this Subclause.

Rationale: Define the cardinality of the table.
Replace General Rule 7) d) ii) with:
7)

d)

i) Otherwise, rows other than the-first FFRC rows in order as specified by General Ru
6) of this Subclause are removed from T and the cardinality of T is FFRC.

. Rationale Make Conformance Rules 19) and 20) consistent with Conformance Rules 12), 13), 14), and 16

Replace Conformance Rules 19) and20) with:

19) Without Feature F862, “<result offset clause>in subqueries”, in conforming SQL language, a <que

expression> contained incanother <query expression> shall not immediately contain a <result offset

clause>,

20) Without Feature F863, “Nested <result offset clause>in <query expression>", in conforming SQL
language, a.<guéry primary> shall not immediately contain a <result offset clause>.

. Rationale: Insert’'the missing phrase "in conforming SQL language”.
Replace ‘Conformance Rules 22) and 23) with:

22)) " Without Feature F866, “FETCH FIRST clause: PERCENT option”, in conforming SQL language
<fetch first clause> shall not contain <fetch first percentage>.

3%

~—

M
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8 Predicates

8.2 <comparison predicate>

This Subclause is modified by Subclause 7.1, *““<comparison predicate>"", in 1SO/IEC 9075-13.

1] Rationale Editorial.

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 or-distinct types whose source typgs
are array types and the cardinalities of XV and Y\are N1 and N2, respectively, the
let X;, 1 (one) < i < N1, denote a <value expression> whose value and declared tyge
is that of the i-th element of XV and let Y;, I\(0ne) < i < N2, denote a <value expres-
sion> whose value and declared type is:that of the i-th element of YV. The result of

—

X <comp op> Y

is determined as follows:
2] Rationale Editorial.

Replace General Rule 1) b) ii) 3) with;

1)
b)

3) X=YisFalseif and only if one of the following is true:
A) N1#N2
B) N1=N2and forsomei, 1 (one) <i< N1, NOT (X =Y;) is True.

3] Rationale Use the correct term.

Replace General Rule 9) with:

9)  The result of comparing two REF values X and Y is determined by the comparison of their octets
with the same ordinal position. Let Ly be the length in octets of X and let Ly be the length in octets

of Y. Let X; and Y;, 1 (one) i < L, be the values of the i-th octets of X and Y, respectively. X is
equal to Yif and only if Ly = Ly and, for all i, X; = Y;.
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8.5 <like predicate>

1. Rationale Correct the matching of substrings.

Replace Syntax Rule 3) d) with:

3)

d)  The Syntax Rules of Subclause 9.15, “Collation determination”, in ISO/IEC 9075-2;dre’appli¢d
with set of declared types of CVE and PC as TYPESET; let LC be the COLL retdrhed from the
application of those Syntax Rules. Let LCN be a collation equivalent to LC with the NO PAD
characteristic.

It is implementation-defined which collations can be used as collationsfor the <like predicate

A4

2| Rationale Correct the matching of substrings.
Replace General Rule 3) d) ii) 4) with:

3)
d)

4)  If the i-th substring spetifier of PCV, PCV;, is a sequence of single character
specifiers, then the i~th*substring of MCV, MCV;, contains 1 (one) or more
characters and

"PCV; " = "MOV; " COLLATE LCN

is True,

8l7 <regex like predicate>

1] Rationadle Replaee undefined symbols with the correct symbols or values.
Replace Géneral Rule 1) b) with:

1)

b)  The General Rules of Subclause 9.18, “XQuery regular expression matching”, in ISO/IEC
9075-2, are applied with CVE as STRING, PAT as PATTERN, 1 as POS TION, CHARACTERS
as UNITS and FL as FLAG; let LOMV be the LIST returned from the application of those
General Rules.
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8.17 <submultiset predicate>

1. Rationale Correct <submultiset predicate>.

Replace General Rules 3) ¢) ii) and 3) ¢) iii) with:

3)

i) If there exists an enumeration CE; for 1 (one) < i < M of the elementsof CV and an
enumeration ME; for 1 (one) <j < N of the elements of MV such that'for all i, 1 (ong)
<i £ M, CEj = ME;, then the <submultiset predicate> is True.

iii) If there exist an enumeration CE; for 1 (one) < i < M of the-€lements of CV and an
enumeration ME; for 1 (one) <j < N of the elements @F MV such that for all i, 1 (on
<i £ M, CE; = ME; is either True or Unknown, thenthe <submultiset predicate> ig
Unknown.

D

)

9 Additional common rules

9l3 Passing a value from a host language to the SQL-server

1] Rationale Correct typography and use the correct symbols for the programming languages.

Replace General Rule 4) a) with:

4)
a) If DT contains <locator indication>, then

Case:
i) If LANG is ADA, then Interfaces.SQL. INT.
i) If LANG is C, then unsigned long.
iii) If LANG is COBOL, then PIC S9(9) USAGE IS BINARY.
iv) If LANG is FORTRAN, then INTEGER.
V) If LANG is M, then character.
vi) If LANG is PASCAL, then INTEGER.

vii) If LANG is PLI, then FIXED BINARY(31).
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9.4 Passing a value from the SQL-server to a host language

1. Rationale Correct typography and use the correct symbols for the programming languages.

Replace General Rule 3) a) with:

3)
a) If DT contains <locator indication>, then

Case:
i) If LANG is ADA, then Interfaces.SQL. INT.
i) If LANG is C, then unsigned long.
iii) If LANG is COBOL, then PIC S9(9) USAGE 1S,/BINARY.
iv) If LANG is FORTRAN, then INTEGER.
V) If LANG is M, then character.
vi) If LANG is PASCAL, then INTEGER.

vii) If LANG is PLI, then FIXED BINARY(31).

2] Rationale Remove incorrect word "respectively”.
Replace General Rule 5) a) with:

5)

a) If DT contains <locator.indication>, then let the value of PI be the binary large object locat
value, the character large object locator value, the array locator value, the multiset locator
value, or the userzdefined type locator value that uniquely identifies SV.

915 Result of data type combinations

This Subclause js'modified by Subclause 9.3, ““Result of data type combinations, in 1SO/IEC 9075-9.
This Subclauseismodified by Subclause 10.3, “Result of data type combinations”, in ISO/IEC 9075-14.

1] Ratienale Add missing word "field".

Replace Syntax Rule 3) h) i) with:

3)
h)

i) If the field in the same ordinal position as FD; in every row type in DTS have the
same name F, then the <field name> in FD; is F.
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9.

12 Grouping operations

This Subclause is modified by Subclause 9.7, “Grouping operations”, in | SO/IEC 9075-9.
This Subclause is modified by Subclause 10.9, “Grouping operations”, in 1SO/IEC 9075-14.

1

Rationale: The referencing column and the corresponding referenced column of a referential constraint
must have the same collation.

Replace Syntax Rule 2) j) with:

2)
j)  Arreferencing column or a referenced column of a <referential constraint definition>.

15 Collation determination

Rationale: The referencing column and the corresponding referenced column of a referential constraint
must have the same collation.

Replace Syntax Rule 4) a) with:

4)

a) If the comparison operation is a <referential constraint definition>, then, for each referencing
column RC and its correspondirig-eferenced column RFC, the declared type collation of RC
and the declared type collation/of RFC shall be the same collation COLL and the collation to

be used is COLL.

16 Execution of array-returning functions

his Subclause is modified by Subclause 8.5, ““Execution of array-returning functions”, in |SO/IEC 9075-13.

Rationale: Correcttypography.
Replace General Rule 7) a) with:

7)
a)  Depending on whether the language of P specifies ADA, C, COBOL, FORTRAN, M, PASCAL,

Ul PL:, :Ct thl: UPCI Cl.tl \'Av] data typc CUINCoPJUI ICIIC! ILCO tab=c bC Tab:: 16, “Dato. ty NE CUTTTOPUI
dences for Ada”, Table 17, “Data type correspondences for C”, Table 18, “Data type correspon-
dences for COBOL”, Table 19, “Data type correspondences for Fortran”, Table 20, “Data type
correspondences for M”, Table 21, “Data type correspondences for Pascal”, or Table 22, “Data
type correspondences for PL/I”, respectively. Refer to the two columns of the operative data
type correspondences table as the “SQL data type” column and the “host data type” column.
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2. Rationale Make the notation for all callsthe same.
Replace the lead text of General Rule 9) with:

9) If the call type data item has a value of —1 (indicating open call), then:

9118 XQuery regular expression matching

1] Rationale Editorial.

Replace NOTE 299 with:

NOTE 299 — For example, if Sis "a ", then there are four position/lengths, namely (1,0),denoting the zero-length substri
at the beginning of S (2,0), denoting the zero-length substring at the end of S, (1,1), denoting the whole string S; and (0,d
denoting no substring of S

=

g

~

9l30 Determination of view component privileges

1] Rationale Eliminate recursive WITH clauses as recursive'queries are not updateable and so do not neeg
view component privileges.

Replace General Rule 3) b) with:

3)

b) Foralliandj between 1 (one) and N, if VC; is a <query expression> simply contained in a

<with list element> that’is simply contained in a <with clause> that does not specify
RECURSIVE and VE; references the table defined by VC;, then i <j.

2] Rationale A view component that is not updatable has no DML privileges.
Replace the lead text of General Rule 4) a) with:

4)

a) -5 VG; is not updatable, or if VC; is not simply updatable and the SQL-implementation does

not support Feature T111, “Updatable joins, unions, and columns”, then there are no view
component privilege descriptors that identify VC; as object.

a.l) If VG;is a <query specification>, then:

Case:

3. Rationale Make VC; a reference rather than a definition.

Replace the lead text of General Rule 4) a) i) with:
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4)

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

4] Rationale “one-to-one” is not always defined; use “target leaf underlying table” instead.
Replace General Rule 4) a) ii) 1) with:

4)

[72]

1) If, for every target leaf underlying table LUT of \/Cj; the applicable privilege
for Aiinclude DELETE on LUT, then a view component table privilege
descriptor is created whose identified objectis-VC;, action is DELETE, grantpr
is the special grantor value “_SYSTEM?Y, and the grantee is A. The privilege|is
grantable if and only if the applicable\privileges for A includes grantable
DELETE privilege on each such LUT: The privilege descriptor is immediate]y
dependent on every privilege descriptor whose identified object is such a targpt
leaf underlying table, the action is DELETE, and grantee is A.

5] Rationale “one-to-one’ is not always defined; use)“target leaf underlying table’ instead.
Replace the lead text of General Rule 4) a) ii).2) with:

4)

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

6] Rationale Complete the rulesfor the determination of immediately dependent.
Replace/General Rules 4) a) i) 1) and 4) a) i) 2) with:
1)

a)

1) Case:

A) If TRisa<table name> TN or an <only spec> that simply contains a <table
name> TN, then let She the set of applicable privileges for A on the table
referenced by TN.
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B) If TRis a <query name> QN or an <only spec> that simply contains a
<query name> QN, then QN references some VC;, where j <i. Let Sbe
the set of view component privilege descriptors whose identified object
is VC;j or a column of VC;.

NOTE 304.1 — If QN is defined in a WITH clause that specifies RECURSIVE, then
the table identified by QN is not effectively updatable, so the <query specification>
VC; is also not effectively updatable, and therefore VC; has no view component

privilege descriptors, by a prior rule.

C) If TRis a <derived table> or <lateral derived table>, then let QE be thq
<query expression> simply contained in TR TR is some(VC;, where | ¢

i. Let Sbe the set of view component privilege descriptors.whose identifigd
object is VC; or a column of VC;.

D) If TRis a <parenthesized joined table>, then et JT be the <joined tablg>
simply contained in TR. Let QS be the <query’specification> obtained
from VC; by replacing TR with JT. The.rules of this Subclause are effe

tively applied as if VC; were replaced-by QS

Ty

NOTE 304.2 — NOTE nnn: This will réclassify VC; as a <query specification> with
a <from clause> containing more.than one <table reference>, considered in subsequgnt
rules. The list of view comppnents VCy, ... VCy is not changed by this transformatign.

NOTE 304.3 — All other. cases of <table reference> are not effectively updatablé
so they cannot arise-here!

1=~

2)  If Scontains a table privilege descriptor PD whose action is DELETE, then
view component table ‘privilege descriptor is created as follows: the identifie
object is VC;, thesaction is DELETE, the grantor is the special grantor value
“_SYSTEM”, and the grantee is A. The privilege is grantable if and only if PD
indicates a grantable privilege. The privilege descriptor is immediately dependent
on PD.

=N

|

D Additional common elements

| —

D.4 <routine’invocation>

This Subclause is modified by Subclause 8.1, “<routine invocation>"’, in | SO/IEC 9075-4.

This Subclause is modified by Subclause 7.1, “<routine invocation>"’, in |SO/IEC 9075-10.
This Subclause is modified by Subclause 8.3, “<routine invocation>"’, in | SO/IEC 9075-13.
Thi : o

ms&bdms_mgdﬁ@_b*&_!hnlm 1se 11 1 . “croutine inunr\:\finns”, N 1SO/NEC 0076514

Subclause Signature
“<routine invocation>" (

Parameter: “ROUTINE INVOCATION™,
Parameter: “SQLPATH”,
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Parameter: “UDT”

)

“<routine invocation>" (
Parameter: “STATIC SQL ARG LIST”,
Parameter- “SURJFCT ROUTINE”

1] Rationde Clarify the behaviour of the Subclause when directly invoked.
Replace Syntax Rule 1) with:

1) Case:

in an application of the Rules of this Subclause.

2| Rationale Use the correct symbol.
Replace the lead text of Syntax Rule 9) with:

9) If Rl is immediately contained in a <call statement>, then:

Case:

3] Rationale The wording ““shall contain’ ‘must be ““contains’”, because the rule describes a condition.
Replace Syntax Rule 9) a) ii) with;

9)

SR contains an indication that the k-th SQL parameter has a default value.

4| RationaleDefine undefined symbol P;.

Replace the lead text of Syntax Rule 9) g) with:

a) Ifthis Subclause has been invoked as a “subroutine Subclause” from another Subclause, the

Let RI be the ROUTINE INVOCATION, let TP be the SQLPATHyand let UDTSM be the UD

b)  Otherwise, let Rl be the <routine invocation>, let TP be undefined, and let UDTSM be undefine

i) If the <SQL argument list> does not contain any <SQL argument> that is a <namgd
argument specification>, then for each k, NA < k < SRNA, the routine descriptor o

=]

T

=R

9)

g) Let SRNP be the number of SQL parameters of SR. Let P;, 1 (one) < i < SRNP, be the i-th SQL

parameter of SR
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5. Rationale Use the correct symbol for the correct parameter.
Replace Syntax Rule 9) g) iii) 3) with:

9)

9)
iii)
3) If XA, is an <SQL parameter reference>, a <column reference>).or a <target

array element specification>, then the Syntax Rules of Subclatse 9.2, “Store
assignment”, in ISO/IEC 9075-2, are applied with P; as TARGET and XA; a3

VALUE.

6] Rationale Usethe correct symbol.
Replace the lead text of Syntax Rule 10) with:

10) If Rl is not immediately contained in a <call statement>, thén

Case:

7] Rationale Use the correct symbol for the correct parameter.
Replace Syntax Rule 10) b) ix) with:

10)
b)

iX) For each P;, the’Syntax Rules of Subclause 9.2, “Store assignment”, in ISO/IEC 907b-
2, are applied with P; as TARGET and A; as VALUE.

8] Rationale Use the correct.symbol.
Replace Syntax Rufe 12) a) with:

12)

a) )~ 1If Rl is not immediately contained in a <call statement> and <SQL argument list> does not
immediately contain at least one <SQL argument>, then let the static SQL argument list of R
be an empty list of SQL arguments.

Replace General Rule 1) with:

1) Case:

a)  Ifthis Subclause has been invoked as a “subroutine Subclause” from another Subclause, then:
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Let SAL be the STATIC SQL ARG LIST and let SRbe the SUBJECT ROUTINE in an application
of the Rules of this Subclause.

b)  Otherwise, let SAL be the static argument list determined by the Syntax Rules of this Subclause,
and let SR subject routine determined by the syntax rules of this Subclause.

10.

|

0.9 <aggregate function>

This Subclause is modified by Subclause 11.2, ““<aggregate function>"", in ISO/IEC 9075-14.

Rationale Initialise “save area data iten”” with a compatible value.
Replace General Rule 8) b) i) 1) M) with:

8)
b)

1)

M) If Ris an array-returning external function or a multiset-returning externgl
function, then set the value of the save-area data item (that is, SQL arg
ment value list entry (PN+FRN)£(N+FRN)+5) to an arbitrary string an
set the value of the call type data item (that is, SQL argument value list
entry (PN+FRN)+(N+FRN)+6) to —1.

o5

Rationale Define the undefined terms.
Insert a new Syntax Rule.

11) A <value expression>VE simply contained in AF is an aggregated argument of AF if either AF id
not an <ordered setyfunction> or VE is simply contained in a <within group specification>; otherwisg,

VE is a non-aggregated argument of SFE.
Rationale: Correct the algorithm for PERCENTILE_CONT and define an undefined symbol.
Replace General Rule 9) h) with:

9)

h) Case:

34

i) If TXA is empty, then the result is the null value.
i) If PERCENTILE_CONT is specified, then:
1)  Let N be the cardinality of TXA.
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2)  Let ROWO be the greatest exact numeric value with scale 0 (zero) that is less
than or equal to NVE*(N-1). Let ROWLITO be a <literal> representing ROWO.

3)  Let ROWI be the least exact numeric value with scale 0 (zero) that is greater
than or equal to NVE*(N-1). Let ROWLIT1 be a <literal> representing ROWL.

4y Let FACTORDE an <approximate numeric fteral> representing
1+NVE*(N-1)-ROWD.

5)  The result is the result of the <scalar subquery>

( WITH TEMPTABLE(X, Y) AS
( SELECT ROW_NUMBERQ)
OVER (ORDER BY WSP) - 1,
TXCOLNAVE
FROM TXANAME )

SELECT CAST ( TO.Y + FACTOR * (T1.Y - TO.¥)-AS DT )
FROM TEMPTABLE TO, TEMPTABLE T1
WHERE TO.X = ROALI TO

AND T1.X = ROAITL )

NOTE 330 — Although ROW_NUMBER/is non-deterministic, the values of TO.Y and T1[Y
are determined by this expression. Note\that'the only column of TXA is completely orderp
by WSP. If NVE*(N-1) is a whole number, then the rows selected from TO and T1 are th
same and the result is just TO.Y. Otherwise, the subquery performs a linear interpolation
between the two consecutive values whose row numbers in the ordered set, seen as proportions
of the whole, bound the argunient of the PERCENTILE_CONT operator.

iii) If PERCENTILE_DISC is spécified, then

1)  If the <ordering spécification> simply contained in WSP is DESC, then let
MAXORMIN be MAX; otherwise let MAXORMIN be MIN.

2)  Let NVELITe a <literal> representing the value of NVE.

1%
o

D

3)  The resultis the result of the <scalar subquery>

(“SELECT MAXORM N (TXCOLNAME)
FROM ( SELECT TXCOLNAME,

CUME_DIST() OVER (ORDER BY WSP)
FROM TXANAME ) AS TEMPTABLE (TXCOLNAME, CUMEDI ST)
WHERE CUMEDI ST >= NVELIT )

|

1 Scheéma definition and manipulation

11.2 <drop schema statement>

This Subclause is modified by Subclause 9.2, ““<drop schema statement>", in | SO/IEC 9075-4.
This Subclause is modified by Subclause 11.2, “<drop schema statement>"*, in | SO/IEC 9075-9.
This Subclause is modified by Subclause 9.1, “<drop schema statement>"’, in 1SO/IEC 9075-13.
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1.

Rationale Remove redundant word.

Replace NOTE 336 with:

NOTE 336 — If CASCADE is specified, then such objects will be dropped implicitly by the <revoke statement> and/or
explicitly by the SQL-schema manipulation statements specified in the General Rules of this Subclause.

|

1.3 <table definition>

nis Subclause is modified by Subclause 9.3, ““<table definition>"", in 1SO/IEC 9075-4.
nis Subclause is modified by Subclause 11.3, “<table definition>"’, in |SO/IEC 9075-9.
nis Subclause is modified by Subclause 9.2, “<table definition>"’, in ISO/IEC 9075-438.

Rationale: To clarify that the attributes of the derived representation are a distinguished subset of the
attributes of the structured type.

Replace the lead text of Syntax Rule 11) c) vi) with:

11)
c)

attributes.

Rationale: A base table descriptor does natinclude an indication of updatability (all base tables are
updatable).

Replace General Rule 4) n) with:

4)

i) Otherwise,

Case:

that T is insertable-into.

Vi) If RST has a derived representatian, then let mbe the number of derivational attribut
of the derived representatiom0fRST and let A;, 1 (one) < i < m, be those derivation

i) If <typed table clause> is not specified, then an indication that T is insertable-into.

1) Ifthe datatype descriptor of Rindicates that Ris instantiable, then an indicatign

b
al

2)  Otherwise, an indication that T 1s not Insertable-into.

11.4 <column definition>

This Subclause is modified by Subclause 9.4, ““<column definition>"", in ISO/IEC 9075-4.
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This Subclause is modified by Subclause 12.1, “<column definition>"’, in ISO/IEC 9075-14.

1. Rationale Describe the sequence generator descriptor.

Insert a new General Rule.

3.1) If <identity column specification> is specified, then the General Rules of Subclause 9.26, “Creatig
of a sequence generator”, in ISO/IEC 9075-2, are applied with SGO as OPTIONSand I1CT-as DAT
TYPE; let the sequence generator descriptor DSG be the SEQGENDESC returned from the-applicatid

of those General Rules

2| Rationale Describe the sequence generator descriptor.
Replace General Rule 4) f) iv) with:
4)

f)
iv) DSG

1.7 <unique constraint definition>

|

This Subclause is modified by Subclause 11.4, “<unidue constraint definition>"’, in | SO/IEC 9075-9.

1] Rationae Correct the updating of the knowin not nullable characteristic when the Subclause is invoked
from <add table constraint definition>.

Replace Syntax Rule 7) with:

to known notwnuillable.

1.8 <referential constraint definition>

|

1] Rationale The referencing column and the corresponding referenced column of a referential constraint

7)  If the <unique specifigation> specifies PRIMARY KEY, then for each column descriptor identifie
by a <column name>-in the explicit or implicit <unique column list> for which the nullability char-
acteristic is not known not nullable, the nullability characteristic of the column descriptor is changed

>

A

[®N

must have the same collation.

Replace Syntax Rule 9) with:

9)  Each referencing column and its corresponding referenced column are operands of a grouping oper-
ation. The Syntax Rules and Conformance Rules of Subclause 9.12, “Grouping operations”, apply.

©ISO/IEC 2015 — All rights reserved
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11.16 <drop column not null clause>

1. Rationale A column of the primary key cannot lose its known not nullable nullability characteristic.

Insert a new Syntax Rule.

3.1) Let CN be the column name of C. T shall not include a table constraint descriptor that indicates.thiat
the constraint was defined with PRIMARY KEY and that includes CN as a name of a uniqué colum

=

|

1.19 <alter column data type clause>

This Subclause is modified by Subclause 11.6, “<alter column data type clause>"’, in4 SO/IEC 9075-9.
This Subclause is modified by Subclause 12.3, “<alter column data type clause>> in | SO/IEC 9075-14.

1] Rationale <alter column data type clause> should not change a column’s character set or collation.

Delete Syntax Rule 11).

2| Rationale <alter column data type clause> should not change a column’s character set or collation.
Insert a new Syntax Rule.

12.1) Case:
a)  If <data type> contains <charagter string type> CST, then:
i) Case:

1)  If <data-type> contains <character set specification>, then let CSShbe that
<character set specification>.

2) .. (Otherwise, let CSShe a <character set specification> that identifies the charactgr

set of DTC.
i) Case:
1)  If <data type> contains <collation name>, then let COLL be that <collation
name>.

©

2)  Otherwise, let COLL be a <collation name> that identifies the collation of DT¢

iii) Let D be the data type specified by

A ADA

b)  If <data type> contains <national character string type> NCST, then
i) Case:

1)  If <data type> contains <collation name>, then let COLL be that <collation
name>.
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2)  Otherwise, let COLL be a <collation name> that identifies the collation of DTC.

i) Let D be the data type specified by

NCST COLLATION COLL

c) Otherwise, let D be the data type specitied by <data type>.

3] Rationale <alter column data type clause> should not change a column’s character set or collation.
Insert a new Syntax Rule.

15)

V) The character set and collation of D shall be the character’set and collation of DTQ.

|

1.26 <drop table constraint definition>
This Subclause is modified by Subclause 9.9, *““<drop table constraint definition>"", in 1SO/IEC 9075-4.

1] Rationae To clarify that the attributes of the derived-representation are a distinguished subset of the
attributes of the structured type.

Replace Syntax Rule 9) with:

9) If Tis a referenceable table with a-derived self-referencing column, then TC shall not be a unique
constraint whose unique columhs correspond to the derivational attributes of the derived representatign
of the reference type whose'\referenced type is the structured type of T.

2] Rationale It is the action op the <table constraint> which causes the nullability characteristic to changg
not the <table constraint> itself.

Replace Syntax Rule 10) b) with:

10)

b)/~ Let ATPN be the <application time period name> included in ATPD. Destruction of TC sha
not cause the nullability characteristic of the ATPN start column of T or the ATPN end column
of T to change from known not nullable to possibly nullable.

3.” Ranonale Prevent the desiruction of a table constraints, 1T that destruction leads to certarn columnsbecoming
possibly nullable.

Add a new Syntax Rule.

10.1) Destruction of TC shall not cause the nullability characteristic of any of the following columns of T
to change from known not nullable to possibly nullable:
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|

|

a)  Acolumn that is a constituent of the primary key of T, if any,
b)  The system-time period start column, if any,

c)  The system-time period end column, if any,

Fah Thaoidantitvzealimmn if oy
HHETOCHtty - Corot Tty

)
Rationale Make the referenced rules more explicit.

Replace NOTE 367 with:

NOTE 367 — If CASCADE is specified, then any such dependent object will be dropped implicitly by the<revoke statement>
and/or explicitly by the SQL-schema manipulation statements specified in the General Rules of this'Subclause.

1.27 <add table period definition>

Rationale: Reference the descriptor not the object.
Replace Syntax Rule 4) a) with:

4)

a)  The table descriptor of T shall not include-a system-time period descriptor.

1.32 <view definition>

nis Subclause is modified by Subclause’©.11, “<view definition>", in ISO/IEC 9075-4.
nis Subclause is modified by Subclause 9.3, “<view definition>"’, in ISO/IEC 9075-13.
his Subclause is modified by Subelause 12.4, “<view definition>"’, in ISO/IEC 9075-14.

Rationale: Clarificationiregarding containment.
Replace Syntax-Rule 18) with:

18) If WITH LOCAL CHECK OPTION is specified, then QE shall not generally contain a <query
expression> QE2 or a <query specification> QS2 that is possibly non-deterministic unless QE2 o
Q=2 is generally contained in the hierarchical <query expression> of a viewed table that is a leaf
underlying table of QE.

If WITH CASCADED CHECK OPTION is specified, then QE shall not generally contain a <quefy

expression> or <query specification> that is possibly non-deterministic.

Rationale: Clarify that a referenceable view may not contain an <aggregate function>.
Insert a new Syntax Rule.

21)
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g.1) QSshall not generally contain an <aggregate function>

3. Rationale To clarify that the attributes of the derived representation are a distinguished subset of the
attributes of the structured type.

Replace Syntax Rule 21) s
21)
s)
i) Case:
1)

2)

5] Rationale Editorial.

Replace/ NOTE 384 with:

4| Rationale Clarify the applicability of Feature T111 when ereating a subview.

Replace Syntax Rule ZI) 1) ii) with:
21)
r
i) Otherwise, RST has a derived representation.
1)  Let ube the number of attributes of the derived representation of RST. Let G,
1 (one) <i < u, be the columns of V that correspond {0 the attributes of the
derived representation of RST.
2) Foreachi, 1 (one) <i < u, the <value expression> simply contained in the
<derived column> that defines C; shall be &-column reference.
3)  TON shall have a candidate key consisting of some subset of the underlying

columns of C;, 1 (one) <i < u.

) ii) with:

If the) SQL-implementation supports Feature T111, “Updatable joins, unions
and columns” and SUPERT is updatable, then QSshall be updatable.

If the SQL-implementation does not support Feature T111, “Updatable joing
unions, and columns” and SUPERT is simply updatable, then QSshall be simp

updatable.

ly

NOTE 384 — This ensures that the updatable columns of SUPERT can be determined when the view is created and will rjot
be subject to change as a result of adding the subview. It also ensures that UPDATE column privileges on SUPERT can b

14>

established solely by examining the original <query expression> of SUPERT, and need not change as the result of adding a

subview. In more detail, the rule says that if a column of a referenceable view RV is a column reference to a column of the
basis table of RV, then in every subview SUBRV, that column must be a column reference to the corresponding column in

the basis table of SUBRV.
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6. Rationale Clarify that adding a subview may not violate a dependency of an SQL-schema object on some
property of the subview’s supertable.

Insert a new Syntax Rule.

24}
s)
v.1) For every
1)  Original <query expression> OBJ of the view descriptor of any view.
2)  <search condition> OBJ of any constraint descriptor or assertion descriptor.
3)  <triggered action> OBJ of any trigger descriptor.
4)  SQL routine body OBJ of any routine descriptor,
5)  <parameter default> OBJ of any SQL parameter of any routine descriptor.

OBJ shall still satisfy the Syntax Rules and Conformance Rules applicable to OBJ
under the assumption that V is created as asubtable of SUPERT.

NOTE 386.1 — This prevents the following-general scenario:
1) create a referenceable view SUPERT;
2) create an SQL-schema objéct OBJ that depends on some property P of SUPERT;

3) create a subtable of SYUPERT that lacks the property P on which OBJ depends, thereby
invalidating OBJ,

Examples of properties P are: being possibly non-deterministic; not invoking an SQL-invoked
routine that possibly reads SQL-data; or the usage of domains.

7] Rationale To clarify that the attributes of the derived representation are a distinguished subset of the
attributes of the structured type.

Replace Syntax Rule 21):1) with:
21)
t)

) Let r be the number of <view column option>s. For every <view column option>
VCQ;, 1 (one) <j <, <column name> shall be equivalent to the <attribute name> pf
some originally-defined attribute of ST.

8| “Rationale Use the correct term

Replace General Rule 1) b) i) with:

1)
b)
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i) If RMSV has a derived representation, then let SL be the <select list> simply contained
in QS and let TE be the <table expression> simply contained in QS Let IDV be an
implementation-dependent <value expression> that computes the REF value that
references a row of V. Let OQE be the <query expression>

SELECT DV, Sl
TE

Rationale Remove incorrect word.
Replace General Rule 1) e) ii) 1) A) I)

1)

1)
A)

1) If <self-referencing-column name> is specified, then <self-refejr
encing columnename>.

). Rationale Complete the descrition of the view descriptor.
Insert new General Rules.
1)
k) If Vis insertable-into, then'an indication that V is insertable-into.

I)  If Visupdatable, then an indication that V is updatable.
m) If Vis simply updatable, then an indication that V is simply updatable.

1.34 <domain definition>

nis Subclauseis modified by Subclause 11.8, “<domain definition>"", in |SO/IEC 9075-9.

Rationale: Descriptors not objects are included in descriptors.

Replace General Rule 4y with:

©l

4)  Avprivilege descriptor is created that defines the USAGE privilege on this domain to the <authorization
identifier> A of the schema or SQL-client module in which the <domain definition> appears. This
privilege is grantable if and only if the applicable privileges for Ainclude a grantable REFERENCES
privilege for each <column reference> contained in the <search condition> of every domain constraint
descriptor included in the domain descriptor and a grantable USAGE privilege for each <domain
name>, <collation name>, <character set name>, and <transliteration name> contained in the <search
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condition> of every domain constraint descriptor included in the domain descriptor. The grantor of
the privilege descriptor is set to the special grantor value “_SYSTEM”.

11.49 <friggpr definition>

a)
b)

c)

d)

|

This Subclause is modified by Subclause 9.19, “<trigger definition>"’, in ISO/IEC 9075-4.

1] Rationale The complete set of restrictionsfor defining an INSTEAD OF trigger on a view werenot enforce
Replace Syntax Rule 15 with:

15) If INSTEAD OF is specified, then:

1.50 <drop trigger statement>

1] Rationdle Syntax Rule 2) must use the BNF term.
Replace Syntax Rule 2) with:

2)~ The schema identified by the explicit or implicit <schema name> of TRN shall include the descript
of TR

<triggered when clause> shall not be specified.
<trigger column list> shall not be specified.

<table name> shall not identify a view that is either recursive or referenceable, or whose vie
descriptor includes an indication that either WITH.LOCAL CHECK OPTION or WITH
CASCADED CHECK OPTION has been specified-

<table name> shall not identify a view that isa generally underlying table of the original <que
expression> of a view whose view descrigtor includes an indication that either WITH LOCA
CHECK OPTION or WITH CASCADED CHECK OPTION has been specified.

<table name> shall not identify a view that is identified by a <target table> or <insertion targef
TT of a <data change statement>"DCS contained in a <data change delta table> that specifie
FINAL, or is a target generally-underlying table of TT, where DCSis contained in any of th
following:

i) The SQL routine body of any SQL routine

i) The triggered action of any trigger descriptor

W

M
L

D w»n

11.51 <user-defined type definition>

This Subclause is modified by Subclause 11.10, ““<user-defined type definition>, in 1SO/IEC 9075-9.
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This Subclause is modified by Subclause 9.4, ““<user-defined type definition>"", in ISO/IEC 9075-13.
This Subclause is modified by Subclause 12.6, ““<user-defined type definition>"’, in I SO/IEC 9075-14.

1. Rationae To clarify that the attributes of the derived representation are a distinguished subset of the
attributes of the structured type.

Replace Syntax Rule 8) i) with:

8)

\Y4

i) If <derived representation> is specified, then no two <attribute name>s in <list of attributes
shall be equivalent. The attributes identified by the <attribute name>s are the_derivational
attributes of the derived representation.

2| Rationale To clarify that the attributes of the derived representation are a distinguished subset of the
attributes of the structured type.

Replace General Rule 1) f) v) 2) with:
1)
f)

2)  If <derived representation> is specified, then an indication that the referencing
type of UDT has a derived representation, along with the list of derivational
attributes of the derived representation specified by <list of attributes>.

3] Rationale To clarify that the attributes of\the derived representation are a distinguished subset of the
attributes of the structureditype.

Replace General Rule 1) f) vi)@) with:
1)
f)
Vi)
2) IfDSUDT indicates that RSUDT has a derived representation, then an indicatign

that RUDT has a derived representation and the list of derivational attributes pf
the derived representation included in DSUDT.

4] \Retionale Use the BNF term.

Replace General Rule 1) h) ix) with:

1)
h)
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iX) The <locator indication> contained in the <returns clause> included in the DCMS if
any.

5. Rationale Use the correct name.

Replace General L) g) Xvi) With:
1)

g) .
XVi) The CURRENT_TIMESTAMP as the value of the last-altered timgstamp.

|

1.56 <add original method specification>

1] Rationale Identify the correct object.
Replace General Rule 1) f) with:

1)
f)  For every SQL parameter declaration in NPL)a locator indication (if specified).

|

1.57 <add overriding method specification>

1] Rationale Use the correct subscript.
Replace Syntax Rule 9) ¢) with:

9)

c)  Forivaryingfrom 2 to N, the Syntax Rules of Subclause 9.20, “Data type identity”, in ISO/IHC
9075-2.are applied with the declared type of SQL parameter PCOMS of UPCOMSas TYPH1

andthe declared type of SQL parameter POVMS_; of MPDL as TYPE2.

11.60 <SQL-invoked routine>

ThisSubclause is modified by Subclause 9.24, ““< SQL-invoked routine>"’, in | SO/IEC 9075-4.
This Subclause 1s modified by Subclause 11.11, “*<SQL-Invoked routine>", in 1SO/IEC 90/5-9.
This Subclause is modified by Subclause 9.8, “< SQL-invoked routine>"", in ISO/IEC 9075-13.
This Subclause is modified by Subclause 12.8, ““< SQL-invoked routine>’, in ISO/IEC 9075-14.
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1. Rdionade Clarify the definitions of array-returning external function and multiset-returning external
function.

Replace Syntax Rules 6) n) and 6) o) with:

&)
>

n)  An array-returning external function is an SQL-invoked function that is an external reutine
and that satisfies one of the following conditions:

i) A <result cast from type> is specified that does not contain a <locator indication> bt
simply contains one of the following:

1)  An<array type>.

2) A <path-resolved user-defined type name> whose source type is an array typ

©

i) A <result cast from type> is not specified and <returns-data type> does not contain|a
<locator indication> but simply contains one of thefollowing:

1) An<array type>.
2) A <path-resolved user-defined type-name> whose source type is an array typg.

0) A multiset-returning external function is an SQL-invoked function that is an external routin
and that satisfies one of the following conditions:

D

i) A <result cast from type> is specified that simply contains a <multiset type> or a
<path-resolved user-defined-type name> whose source type is a multiset type and
does not contain a <locator indication>.

i) A <result cast from type> is not specified and <returns data type> simply contains|a
<multiset type> ar a'<path-resolved user-defined type name> whose source type is|a
multiset type and does not contain a <locator indication>.

2] Rationale Replace the undefined-symbol T with the correct one, T;.
Replace Syntax Rule 20)d) iv) 1) B) I) 2) a) with:

20)
d)

1)
B)

2)

a)  The Syntax Rules of Subclause 9.23, “Determination
of ato-sql function”, in ISO/IEC 9075-2, are applied
with the data type identified by T; as TYPE and the
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<group name> contained in the <group specifica-
tion> that contains Ty as GROUP. There shall be an

applicable to-sqgl function TSF;. TSF; is called the
to-sgl function associated with i-th SQL parameter.

1.61 <alter routine statement>

|

This Subclause is modified by Subclause 9.9, “<alter routine statement>"", in | SO/IEC 9075-13.

1] Rationale The correct termis”SQL data type column”.
Replace Syntax Rule 9) b) with:

9)

b)  Depending on whether the <language clause> specifies, ADA, C, COBOL, FORTRAN, M,
PASCAL, or PLI, let the operative data type correspandences table be Table 16, “Data type
correspondences for Ada”, Table 17, “Data type correspondences for C”, Table 18, “Data ty$e
correspondences for COBOL”, Table 19, “Datartype correspondences for Fortran”, Table 20,
“Data type correspondences for M”, Table 21, “Data type correspondences for Pascal”, or
Table 22, “Data type correspondences for, PL/I™, respectively. Refer to the two columns of the
operative data type correspondences tabledas the SQL data type column and the host data type
column.

P Access control

| —

P.7 <revoke statement>

|

This Subclause is modified by Subclause 10.3, “<revoke statement>"’, in ISO/IEC 9075-4.
This Subclause is madified by Subclause 13.2, “<revoke statement>"’, in |SO/IEC 9075-9.
This Subclause isimodified by Subclause 10.3, “<revoke statement>"’, in ISO/IEC 9075-13.

1] Rationale.Use the correct form of "SQL routine body" which is <SQL routine body>.

Replace General Rule 29) e) with:

29)

e)  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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2. Rationale Use the correct form of " SQL routine body" which is <SQL routine body>.
Replace General Rule 29) g) with:

29)

g) SELECT privilege on at least one column identified by a <column reference> contained in
<value expression> simply contained in an <update source> or an <assigned row> coptaine,
in the <SQL routine body> of RD.

3] Rationale Use the correct form of " SQL routine body" which is <SQL routine body>.
Replace General Rules 29) k) and 29) I) with:

29)

k)  DELETE privilege on the table identified by the <target table> eontained in a <merge statemen
that contains a <merge delete specification> and that is contained in the <SQL routine body
of RD.

) USAGE privilege on each domain, collation, characterset, transliteration, and sequence gene
ator whose name is contained in the <SQL routine body> of RD.

|

B SQL-client modules

|

3.4 <SQL procedure statement>

This Subclause is modified by Subclause 11.2, ““<SQL procedure statement>", in 1SO/IEC 9075-4.
This Subclause is modified by Subctause 14.3, ““<SQL procedure statement>"", in 1SO/IEC 9075-9.
This Subclause is modified by.Subclause 13.2, ““<SQL procedure statement>"’, in 1SO/IEC 9075-14.

Subclause Signature

“kSQL procedure statement>" (
Parameter:s ““EXECUTING STATEMENT™

1] Rationale Cater for entry to the Subclause either by BNF or signature.

[eRRay

>

Replace General Rule 1) with:

1) Case:

a) If this Subclause has been invoked as a “subroutine Subclause” from another Subclause, then:

Let She the EXECUTING STATEMENT in an application of the Rules of this Subclause.
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NOTE 454 — Sis necessarily the innermost executing statement of the SQL-session as defined in
Subclause 4.38, “SQL-sessions”.

NOTE 455 — Sis not necessarily an <SQL procedure statement>.

b)  Otherwise, let She the <SQL procedure statement>.

2] Rationale Cl

3] Rationale Cl

5.1) If Sis

a)

b)

5.3) IfSis

Case:

a)

b)

c)

Delete General Rule 4).

Replace General Rule 5) with:

5.2) If Sis not an <SQL diagnostics statement=,\then the first diagnostics area is emptied.

is current for the SQL-agent, then

574) If no exception condition has been raised, then:

arify the execution of an SQL-statement.

arify the execution of an SQL-statement.

immediately contained in an <externally-invoked procedure> ER;thén:

Let LANG be the caller language of EP; let n be the number of <host parameter declaration®s
specified in EP; let PD;, 1 (one) <i < n, be the i-th such <host'parameter declaration>; let PIN;

and DT; be the <host parameter name> and <host paramieter data type>, respectively, specifigd
in PD;; and let P; be the host parameter corresponding+to PD;. When EP is called by an SQL-
agent, let PI; be the i-th argument in the procedure-call.

The SQL-client module that contains Sis associated with the SQL-agent.

not an <SQL diagnostics statement>. or an <SQL connection statement>, and no SQL-sessi¢n

If the SQL-agent has natiexecuted an <SQL connection statement> and there is no default
SQL-session associated with the SQL-agent, then the following <connect statement> is effef-
tively executed:

CONNECT TO \DEFAULT

If the SQL-agent has not executed an <SQL connection statement> and there is a default SQL-
session associated with the SQL-agent, then the following <set connection statement> is
effectively executed:

SET CONNECTION DEFAULT

Otherwise, an exception condition is raised: connection exception — connection does not exi$t.

a)

50

If Sis immediately contained in an <externally-invoked procedure>, then for each i, 1 (one)
<i < n, if Pjis an input host parameter or both an input host parameter and an output host

parameter, then the General Rules of Subclause 9.3, “Passing a value from a host language to
the SQL-server”, in ISO/IEC 9075-2, are applied with LANG as LANGUAGE, DT; as SQL

TYPE, and PI; as HOST VALUE; let SV be the SQL VALUE returned from the application of
those General Rules. The value of P; is set to SV.
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b)  If Sdoes not conform to the Syntax Rules and Access Rules of an <SQL procedure statement>,
then an exception condition is raised: syntax error or access rule violation.
NOTE 456 — Subclause 6.3.3.2, “Terms denoting rule requirements”, and Subclause 6.3.3.3, “Rule evaluation order”,

in [1ISO9075-1], require that the Syntax Rules and Access Rules remain satisfied during General Rule evaluation;
doing so might require initiation of a transaction earlier than the General Rules otherwise suggest.

5.5)

5.6)

5.7)

5.8)

5.9)

Rationale Clatify the execution of an SQL-statement.

Replace.General Rule 6) with:

6)

If no exception has been raised and 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. If Sis
immediately contained in an <externally-invoked procedure>, then the SQL-client module thatcontains
Sis associated with the SQL-transaction.

NOTE 457 — If Sis a <prepare statement>, a transaction may or may not be initiated based on the contents of the
<SQL statement variable>. See Subclause 4.34.4, “SQL-statements and transaction states”.

If no exception has been raised and the non-dynamic or dynamic execution of\an <SQL data state
ment>, <SQL dynamic data statement>, <dynamic select statement>, or <dynamic single row selegct
statement> occurs within the same SQL-transaction as the non-dynamic or-dynamic execution of gn
SQL-schema statement and this is not allowed by the SQL-implementation, then an exception co
dition is raised: invalid transaction state — schema and data statément mixing not supported.

=
[

If no exception has been raised and Sis an <SQL schema statement> and the transaction access moxe
of the current SQL-transaction is read-only, then an exception.condition is raised: invalid transaction
State.

If no exception condition has been raised, then:
a)  The General Rules of Sare evaluated.

b) If Sis immediately contained in an.<externally-invoked procedure>, then for each i, 1 (one
<i<n, if Pj is an output host parameter that is not the status parameter or both an input hog
parameter and an output host parameter, then the General Rules of Subclause 9.4, “Passing
value from the SQL-server t0.a host language”, in ISO/IEC 9075-2, are applied with LANG @s
LANGUAGE, DT; as SQLYTYPE, and the value of P; as SQL VALUE; let LV be the HOST

VALUE returned from.the application of those General Rules. The value of PlI; is set to LV.

QD e~

If prior General Rules successfully initiated or resumed an SQL-session, then subsequent calls to an
<externally-invoked procedure> and subsequent invocations of <direct SQL statement>s by the SQI-
agent are associated'with that SQL-session until the SQL-agent terminates the SQL-session or makegs
it dormant.

If no exception has been raised, then for every enforced referential constraint RC, the General Rulgs
of Subclause 15.17, “Execution of referential actions”, in ISO/IEC 9075-2, are applied with RC &

CONMSTRALNT

"2}

NAITNOITTVAATTN T,

Rationale: Clarify the execution of an SQL-statement.

Replace the lead text of General Rule 7) with:
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7)  If no exception has been raised, then for every state change DSC in SSC whose trigger event is
DELETE, let DSOT be the set of transitions in DSC and let DBT be the subject table of DSC.

Case:

ha avecution-of an- SOl ctatomont
HE-EXxEeutror- oo =—StattericHt:

T
=l
<

I+

Replace the lead text of General Rule 8) with:

8)  If no exception has been raised, then

Case:

7] Rationale Clarify the execution of an SQL-statement.
Insert a new General Rule.

9.1) If Sis a <select statement: single row> or a <fetch statement> and:a completion condition is raisef:
no data, or an exception condition is raised, then the value of €ach result that is assigned to a <target
specification> in Sis implementation-dependent.

NOTE 458.1 — If Sis immediately contained in an <externally=invoked procedure>, then these results are the values
PI; of the output parameters PN;. Using [1SO9075-4], the resulis'might be the values of SQL variables. If Sis containgd

in the body of an SQL routine, the results might be valuesof SQL parameters. Direct SQL does not support <sele¢t
statement: single row> or <fetch statement>.

8] Rationale Clarify the execution of an SQL-statement.
Replace General Rule 10) with:

10) Case:

a)  If Sexecuted successfully, then either a completion condition is raised: successful completio
or a completion cehdition is raised: warning, or a completion condition is raised: no data, 4
determined by, the General Rules in this and other Subclauses of ISO/IEC 9075.

=]

b)  If Sdid not.execute successfully, then:

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

i) The exception condition with which the execution of Scompleted is raised.

9] Rationale Clarify the execution of an SQL-statement.

Insert a new General Rule.

10.1) If Sis immediately contained in an <externally-invoked procedure>, then the status parameter is set
to the value specified for the condition in Clause 24, “Status codes”.
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13.5 Data type correspondences

This Subclause is modified by Subclause 14.4, “Data type correspondences”, in | SO/IEC 9075-9.
This Subclause is modified by Subclause 13.3, “Data type correspondences”, in ISO/IEC 9075-14.

1] Rationae Correct the SQL data type syntax for CHARACTERVARYING and CHARACTER LARGE OBJE(
in Table 16, “‘Data type correspondences for Ada”.

In Table 16, “Data type correspondences for Ada” replace the rows for CHARACTER VARYING and
CHARACTER LARGE OBJECT with:

o[z Table 16 — Data type correspondences for Ada

T

SQL Data Type

Ada Data Type

CHARACTER VARYING (L U)
CHARACTER SET CS

Interfaces.SQL.VARYING.GHAR (1..L*k) or
Interfaces.SQL.VARYINGSNCHAR (1..L*k) 13

CHARACTER LARGE OBJECT
(LU)
CHARACTER SET CS

TYPE HVN IS
RECORD
HVN_RESERVED :*“Ihterfaces.SQL.INT;
HVN_LENGTH :*Interfaces.SQL.INT;

HVN DATA £, Interfaces.SQL.CHAR(1..L*k) 1 2 4;
END RECORD

with:

2| Rationale Inthe row for CHARACTER LARGE OBJECT remove the duplicate footnote in Table 17, “Da
type correspondences for C”.

In Table 17, “Data type correspondences for C” replace the row for CHARACTER LARGE OBJECT

o[z Table 17 — Data type correspondences for C

SQL Data Type C Data Type
CHARACTERLARGE OBJECT | struct {

(L V) long hvn_reserved;
CHARACETER SET CS unsigned long hvn_length;

unit hvn_data[L * k];
} hvn! 2 3;

3. Rationale |, the 39 footnote of Table 17, “Data type correspondencesfor C”” replace the undefined symbol
AV with the defined symbol CV.

In Table 17, “Data type correspondences for C” replace the
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Table 17 — Data type correspondences for C

SQL Data Type

C Data Type

the field of CV called hvn_data.

3 Ina C value CV of this type, the length portion of CV is the field of CV called hvn_length, and the data portion of C\.i

41 Rationale: |, the 4 footnote of Table 18, “Data type correspondences for COBOL” replace’the undefing
symbol AV with the defined symbol CV.

In Table 18, “Data type correspondences for COBOL” replace the 4™ footnote, with:

[oo]:s] Table 18 — Data type correspondencesfox COBOL

0

SQL Data Type

COBOL Data Type

CV s the field of CV called hvn-DATA.

4 In a COBOL value CV of this type, the length portion of CV is the field of CV called hvn-LENGTH, and the data portion g

Fortran program>"’ .

5] Rationale Inthe row for BINARY VARYING in Table 19, “Data type correspondences for Fortran” replage
"None" with a declaration as definediby the Syntax Rule of Subclause 21.6, ““<embedded SQL

In Table 19, “Data type correspondenees for Fortran” replace the row for BINARY VARYING with:

[os]a] Fable 19 — Data type correspondences for Fortran

SQL Data Type

Fortran Data Type

BINARY VARYING (L)

CHARACTER hvn(L+8)
INTEGER*4 hvn_RESERVED
INTEGER*4 hvn_LENGTH
CHARACTER hvn_DATA
EQUIVALENCE(hvn(1), hvn_RESERVED)
EQUIVALENCE(hvn(5), hvn_LENGTH)

EQUIVALENCE(hvn(9), hvn_DATA)! 3

6. Rationale |, the 39 footnote of Table 19, “Data type correspondences for Fortran™ replace the undefined

symbol AV with the defined symbol FV.

In Table 19, “Data type correspondences for Fortran” replace the 3 footnote with:

Table 19 — Data type correspondences for Fortran

54
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SQL Data Type Fortran Data Type

% In a Fortran value FV of this type, the length portion of FV is the field of FV called hvn_LENGTH, and the data portion of
FV is the field of FV called hvn_DATA.

|

I Data manipulation

|

1.3 <cursor specification>

1] Rationale “one-to-one” is not always defined; use “target leaf underlyingtable’” instead.
Replace Syntax Rule 5) with:
5)  Ifan <updatability clause> of FOR UPDATE with or witholit'a <column name list> is specified,

then CP shall not contain INSENSITIVE, QE shall be.tpdatable, and QE shall have only one targ
leaf underlying table LUT.

1.5 <fetch statement>

|

This Subclause is modified by Subclause 12.3, #<fetch statement>"’, in | SO/IEC 9075-4.
This Subclause is modified by Subclause 1115, “<fetch statement>"’, in | SO/IEC 9075-10.
This Subclause is modified by Subclause;14.1, “<fetch statement>"", in ISO/IEC 9075-14.

1] Rationale Replace "arbitrary site" with "temporary site".
Replace Syntax Rule 9)B)-iii) 1) with:
9)
b)
iii)
1) If TS contains a <simple value specification>, then the Syntax Rules of
Subclause 9.2, “Store assignment”, in ISO/IEC 9075-2, are applied with a

temorary site whose declared type is the declared type of TSL; as TARGET and

CS as VALUE.

2. Rationale Remove an intrusive comma.
Replace Syntax Rule 9) b) v) with:

9)

©ISO/IEC 2015 — All rights reserved
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b)

V) For each <target specification> TS2;, 1 (one) <i < NTS that is an <embedded variable
specification>, the Syntax Rules of Subclause 9.1, “Retrieval assignment”, in ISO/IEC

9075-2, are applied with TS2; as TARGET and CS as VALUE.

-

|

1.8 <delete statement: positioned>

This Subclause is modified by Subclause 12.6, “<delete statement: positioned>"’, in | SO/IEC'9075-4.
This Subclause is modified by Subclause 11.12, ““<del ete statement: positioned>"’, in |SQ/IEC 9075-10.

Rationale: ““one-to-one™ is not always defined; use “target |eaf underlying table” instead.
Replace Syntax Rule 5) with:

5)  Let TU be the simply underlying table of the cursor identified-by“CN. Let LUT be the target leaf
underlying table of TU.

Rationale: The target underlying tableis a piece of syntax, net)an actual table.
Replace Syntax Rule 6) with:

6) Let TT be the <target table> and let TN be the <table name> contained in TT. TN shall be equivale
to LUT.

Rationale Use the more specific <schemaname> instead of "qualifier”.
Replace Syntax Rule 10) with:

10) The schema identified by the explicit or implicit <schema name> of TN shall include the descript
of LUT.

Rationale Use the carrect symbol COR instead of CN.

Replace NOTE 466 with:

NOTE466 — COR has no scope.

A4:1 <insert statement>

This Subclause is modified by Subclause 14.4, “<insert statement>"", in |SO/IEC 9075-14.

1.

56

Rationale Add the missing verb in the sentence.

Replace Syntax Rule 6) with:

©ISO/IEC 2015 — All rights reserved


https://iecnorm.com/api/?name=7ae279bcb5ddc8cdfe94d2de33420913

ISO/IEC 9075-2:2011/Cor.2: 2015(E)

6)  An <insert columns and source> that specifies DEFAULT VALUES is implicitly replaced by an
<insert columns and source> that specifies a <contextually typed table value constructor> of the
form

VALUES (DEFAULT, DEFAULT, ..., DEFAULT)

where the number of instances of “DEFAULT” is equal to the number of columns of T.

Rationale Editorial.

Replace Syntax Rule 9) with:

9) If Tis not trigger insertable-into, then T shall be an updatable table and each object column shall e

an updatable column of T.

NOTE 469 — The notion of updatable columns of base tables is defined in SubclaUse-4.15, “Tables”. The notion
updatable columns of viewed tables is defined in Subclause 11.32, “<view defigition>".

Rationale Make the store assignment compatible.

Replace Syntax Rule 14) with:

14) For each column of T identified by the <column name>-in the <insert column list>, the Syntax Rul¢

of Subclause 9.2, “Store assignment”, in ISO/IEC9075-2, are applied with the column as TARGE
and the corresponding column of QT as VALUE:

Rationale: To clarify that the attributes of the detived representation are a distinguished subset of the
attributes of the structured type.

Replace General Rule 7) d) ii) with:

=9

T

7)

d)

i) IfRC 1s a derived self-referencing column, then the value of RC is effectively replaced
by-a value derived from the columns in the candidate row that correspond to the ligt
of attributes of derivational the derived representation of the reference type of RC |n
an implementation-dependent manner.

Rationalenlf-the target table is trigger insertable-into, then it does not need to be simply updatable.

Replace Conformance Rule 5) with:

5)  Without Feature T111, “Updatable joins, unions, and columns”, conforming SQL language shall npt
contain an <insert statement> that contains an <insertion target> that identifies a table that is not
simply updatable and not trigger insertable-into.
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14.12 <merge statement>

This Subclause is modified by Subclause 14.5, “<merge statement>"", in 1SO/IEC 9075-14.

Replace Syntax Rule 16) with:

16) If <merge when not matched clause> is specified and if T is not trigger insertable-intoythen every
insert object column shall identify an updatable column of T.

16.1) If <merge when matched clause> is specified and if T is not trigger updatable, then every update
object column shall identify an updatable column of T.

NOTE 475 — The notion of updatable columns of base tables is defined in Subclause 4715, “Tables”. The notion
updatable columns of viewed tables is defined in Subclause 11.32, “<view defipition>".

Rationale: Correct typography.
Replace the lead text of Syntax Rule 19) with:

19) Let DSC be the <search condition> immediately contained in <merge statement>.

Rationale Use the correct term "current privileges' inthe Access Rules.
Replace Access Rule 1) b) ii) with:
1)

b)

i) If <merge delete specification> is specified, then the current privileges for A shall
include DELETE for T.

Rationale: Correctly define'and use the terms ““old delta table of merge operation’ and ““new delta table
merge operation” and correct an incorrect formulation of <correlation name>.

Replace General Rule 6) with:

6) LetNMWC be the number of <merge when clause>s immediately contained in the <merge operatig
spécification>.

a)  Foreach <merge when clause>, MWG;, j varying from 1 (one) to NMWC, in the order specifig
in the <merge operation specification>,

=

n

d

58

Case:

i) If <merge when matched clause> MWMC; is specified, then:

1) Foreachrow RLof T:
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SC1 and the <search condition> SCj immediately contained in M\Nl\/ICJ-,

if any, are effectively evaluated for R1 with CN bound to R1 and to each
row of Q with the exposed <correlation name>s or <table or query name>s
of the <table reference> bound to that row. Both SC1 and SC; are effec-

tively evaluated for R1 before updating or deleting any row of T and prior

B)

To the Invocation of any <triggered action> caused by the update or Jelp-
tion of any row of T and before inserting any rows into T and priorito-the

invocation of any <triggered action> caused by the insert of any,row of

T.

Case:

1)

1)

If Rl is a subjecbrow, then:

1)
1)

1))

If TT contains ONLY, then R1 is a subject row if R1 has no
subrow in a proper subtable of T and the-tesult of both SC1 and
Cj are True for some row R2 of Q and R1 is not a subject row
identified by any other <merge when-matched clause> that pre-
cedes MWMC; in the <merge operation specification>. R2 is the
matching row.

Otherwise, R1 is a subject row if the result of both SC1 and SE;
are True for some row\R2 of Q and R1 is not a subject row
identified by any ©tfier <merge when matched clause> that pre-
cedes MWMC;fin the <merge operation specification>. R2 is the

matching row.

Let\M be the number of matching rows in Q for R1.

It M is greater than 1 (one), then an exception condition is raisef:
cardinality violation.

If <merge update specification> is specified, then:

1)  The <update source> of each <set clause> is effectively
evaluated for R1 before any row of T is updated and pripr
to the invocation of any <triggered action> caused by the
update of any row of T. The resulting value is the updatg
value.

2)  Acandidate new row is constructed by copying the subject
row and updating it as specified by each <set clause> by
applying the General Rules of Subclause 14.15, “<set

clause list>".
2)  Let § be the set consisting of every subject row.
3) If Tisabase table, then each subject row is also an object row; otherwise, an

©ISO/IEC 2015 — All rights reserved

object row is any row of a leaf generally underlying table of T from which a
subject row is derived.

NOTE 476 — The data values allowable in the object rows may be constrained by a WITH
CHECK OPTION constraint. The effect of a WITH CHECK OPTION constraint is defined
in the General Rules of Subclause 15.15, “Effect of replacing some rows in a viewed table”.
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4)

If any row in the set of object rows has been marked for deletion by any <delete
statement: positioned>, <dynamic delete statement: positioned>, or <preparable
dynamic delete statement: positioned> that identifies some open cursor CR or
updated by any <update statement: positioned>, <dynamic update statement:

positioned>, or <preparable dynamic update statement: positioned> that identifies

camae-oben-ecnrear than o camnlatinn ~aanditian 1o ratond: \parnina oLrenr

5)

SUTHIC OPCTT COToUT Ui o COUTTTPTIC OO T CoUTTOT oo o raroc U vvan iy TOTO0T

operation conflict.
If <merge update specification> is specified, then:

A) Let CL be the columns of T identified by the <object columh>s containgd
in the <set clause list>.

B) Each subject row SRis identified for replacement, byits corresponding
candidate new row CNR, in T. The set of (SR, CNR) pairs is the replacg
ment set for T.

NOTE 477 — Identifying a row for replacement;associating a replacement row with
an identified row, and associating a replacement set with a table are implementatiop-
dependent operations.

C) Case:
1) If T is a base table, then:
1) Case:

a) ~Af TT specifies ONLY, then T is identified for
replacement processing without subtables with
respect to object columns CL.

=)

b)  Otherwise, Tisidentified for replacement processing
with subtables with respect to object columns CL

NOTE 478 — Identifying a base table for replacement
processing, with or without subtables, is an implementatign-
dependent mechanism. In general, though not here, the l|st
of object columns can be empty.

=]

2)  The General Rules of Subclause 15.13, “Effect of replacing
rows in base tables”, are applied.

1)) If Tis a viewed table, then the General Rules of Subclause 15.1]
“Effect of replacing some rows in a viewed table”, in ISO/IE
9075-2, are applied with TT as VIEW NAME and the replacemept
set for T as REPLACEMENT SET FOR VIEW NAME.

o1

D) Let NDj be the new delta table of update operation on T, if any.

NOTE 479 — “new delta table of update operation” is defined in Subclause 15.18,

“Effect of rpplaring rows in base tables” and Subclause 15 15 “Effect of rnplnri ng

60

6)

some rows in a viewed table”.
If <merge delete specification> is specified, then:
A) Each subject row is identified for deletion from T.

B) Case:
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)] If T is a base table, then:
1) Case:

a)  If TT specifies ONLY, then T is identified for dele-

tion processing without subtables.

1)

i) If <merge when not matched clause> MWNMCG; jis specified, then:

b)  Otherwise, T is identified for deletion processing
with subtables.

NOTE 480 — Identifying a base table for delétion proce
ing, with or without subtables, is an implementation-
dependent mechanism.

2)  The General Rules of Subclause 15.7; “Effect of deletirlg

rows from base tables”, are applied.

I Otherwise, T is a viewed table and the-General Rules of
Subclause 15.9, “Effect of deleting’'some rows from a viewed
table”, in ISO/IEC 9075-2, are-applied with TT as VIEW NAM

Let TR1 be the <target table> immediately contained in <merge statement> af
let TR2 be the <table reference>dmmediately contained in <merge statement
If <merge correlation name> is Specified, then let MCN be “AS <merge corr
lation name>"; otherwise, let-MCN be a zero-length string. If MWNMCj

immediately contains a<search condition> SC;, then let ONSC; be “OR NO7

SG ™ otherwise, let ONSCJ- be a zero-length string. Let S1 be the result of

SELECT *
FROM TRL MSN;~TR2
WHERE SCL\ ONSG

w
1

YV a

L

2)  Let S2be the collection of rows of Q for which there exists in S1 some row that
is the’concatenation of some row R1 of T and some row R2 of Q.

3) ~ssLet S3 be the collection of rows of Q that are not in 2. Let SN3 be the effectiye
distinct name for S3. Let ER be the exposed range variable of TR2. If ERis 3
<table name>, then let EN be the zero-length character string; otherwise, let BN
be “AS ER”.

4)  Let $4 be the result of:

SELECT EXPy, EXPy, ... , EXPy
FROM SN3 EN

5)  Let S5 be the collection of rows of $4 for which no candidate rows have beep
effectively created by any other <merge when not maiched clause> that precedes
MWNMG; in the <merge operation specification>.

6) SHis effectively evaluated before deletion of any rows from, insertion of any
rows into, or update of any rows in T.

7)  For each row R of S5:

©ISO/IEC 2015 — All rights reserved
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A)

B)

A candidate row of T is effectively created in which the value of each
column is its default value, as specified in the General Rules of

Subclause 11.5, “<default clause>". The candidate row consists of every
column of T.

If T has a column RC of which some underlying column is a self-referen

(94
1

C)

D)

ing column, then

Case:

1)

1)

For each object column in the candidate row, let C; be the object colun

identified by the i-th <column.name> in the <insert column list> and ¢
SV; be the i-th value of R

For every C; for whichne of the following conditions is true:

1)

1)

1)

V)

V)

the General Rules of Subclause 9.2, “Store assignment”, in ISO/IEC 907
2, are applied with C; as TARGET and SV; as VALUE. C; is no longer

markad ac 1inacscinanad
HaH<eaasHHasSSIgRea-

If RC is a system-generated self-referencing column,then the
value of RC is effectively replaced by the REF value of the
candidate row.

If RC is a derived self-referencing column,‘then the value of R
is effectively replaced by a value derived from the columns in
the candidate row that correspond toithe list of derivational
attributes of the derived representation of the reference type d
RC in an implementation-dependent manner.

C; is not'marked as unassigned and no underlying column of
is a self-referencing column.

Some underlying column of C; is a user-generated self-referen
ing column.

Some underlying column of C; is a self-referencing column ar
OVERRIDING SYSTEM VALUE is specified.

Some underlying column of C; is an identity column and the i-

column of Ris not derived from <default specification> and
OVERRIDING SYSTEM VALUE is specified.

Some underlying column of C; is an identity column whose

descriptor includes an indication that values are generated by
default and neither OVERRIDING USER VALUE is specifie
nor is the i-th column derived from <default specification>.

C

n

d

=

\>J
1

62

NOTE 481 — If OVERRIDING USER VALUE is specified, then some columns of
the candidate row(s) may continue to be marked as unassigned as a result of the
preceding rules. The value of such columns is ultimately determined by the General
Rules of Subclause 15.10, “Effect of inserting tables into base tables”, which has the
effect of overriding user values specified in <insert columns and source>.

NOTE 482 — The data values allowable in the candidate row may be constrained
by a WITH CHECK OPTION constraint. The effect of a WITH CHECK OPTION
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constraint is defined in the General Rules of Subclause 15.12, “Effect of inserting a

table into a viewed table”.

8)  Let § be the table consisting of the candidate rows.

Case:

A)

table”.

T.

not matched clause>

B) If Tisaviewed table, then the General Rulesof Subclause 15.12, “Effe
of inserting a table into a viewed table”, inASO/IEC 9075-2, are applig
with Sas SOURCE and T as TARGET.

iii) Let ND; be the new delta table of insert operation on T, if any.

NOTE 482.1 — “new delta table of insert operatior’” is defined in Subclause 15.10, “Effect of
inserting tables into base tables”, and Subclause'15.12, “Effect of inserting a table into a viewed

b)  Let ODT be the union of all §, where for j,varying from 1 (one) to NMWC, MWC; immediate
contains a <merge when matched clause>. ODT is the old delta table of merge operation or

c)  LetNDT be the union of all ND;, where for j varying from 1 (one) to NMWC, MWC; immediate

contains either a <merge whendnatched clause> that specifies UPDATE or a <merge when
. NDT is'the new delta table of merge operationon T.

5] Rationale Thetarget table of a <merge statement> does not need to be simply updatable if there are
INSTEAD OF triggers'to perform the specified data changes.

Replace Conformance Ruile 5) with:

5)  Without Feature T111, “Updatable joins, unions, and columns”, if <merge when not matched clause
is specified, then T shall be simply updatable or trigger insertable-into.

If T is a base table, then:

)i T is identified for insertion of source table §.

NOTE 483 — Identifying a base table for insertion of a’Source table i
an implementation-dependent operation.

1) The General Rules of Subclause 15.10, “Effect of inserting tabl
into base tables”, are applied.

D

S

y

y

>

5.1) Without Feature T111, “Updatable joins, unions, and columns”, if <merge update specification> s
spetified, then T shall be simply updatable or trigger updatable.
5.2)—=Without Feature T111, “Updatable joins, unions, and columns”, if <merge delete specification> i
specified, then T shall be simply updatable or trigger deletable.
14.13 <update statement: positioned>
This Subclause is modified by Subclause 12.7, “<update statement: positioned>"’, in 1SO/IEC 9075-4.
This Subclause is modified by Subclause 11.13, “<update statement: positioned>"’, in |SO/IEC 9075-10.
This Subclause is modified by Subclause 14.6, “<update statement: positioned>"", in ISO/IEC 9075-14.
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Rationale: ““one-to-one™ is not always defined; use *“target leaf underlying table’ instead.
Replace Syntax Rule 5) with:

5)  Let TU be the simply underlying table of the cursor identified by CN. Let LUT be the target leaf

|

.14 <update statement: searched>

This Subclause is modified by Subclause 14.7, ““< update statement: searched>"’, in ISO/IEC 9075-14.

vundorbana tahla of T |
THa ey g taote-or—1o-

Rationale: The target underlying tableis a piece of syntax, not an actual table.
Replace Syntax Rule 6) with:

6) Let TT be the <target table> and let TN be the <table name> contained in TT. TN'shall be equivale
to LUT.

Rationale Use the more specific <schema name> instead of "qualifier”.
Replace Syntax Rule 10) with:

10) The schema identified by the explicit or implicit <schema name> of TN shall include the descript
of LUT.

Rationale: Replace undefined symbol withithe correct symbol.
Replace Syntax Rule 8) with:

8) IfUSSis contained in a <triggered SQL statement>, then SC shall not contain a <value specificatiorn
that specifies a parameter reference.

Rationale: Clarify the table identified by <correlation name>s or <table or query name>.
Replace GeneralRule 5) a) with:

5)

a) If TT contains ONLY, then SC is effectively evaluated for each row of T with the exposed
<correlation name>s or <table or query name>s of TT bound to that row, and the subject roy
are those rows for which the result of SC is True and for which there is no subrow in a prop

>

VS
er

64

subtable of T. SC is effectively evaluated for each row of T before updating any row of T.
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14.15 <set clause list>

1. Rationale Add a clarification.

Add a note after General Rule 1).

NOTE 481.1 — If <set clause> specifies more than one object column, then the update value is a <contextually typedhrov
value expression> that contains a number of fields equal to the number of object columns.

|

1.16 <temporary table declaration>
This Subclause is modified by Subclause 12.8, “<temporary table declaration>"’, in|SO/IEC 9075-4.

1] Rationale Direct SQL may access a created local temporary table.
Replace Syntax Rule 2) with:

2) TTD shall be contained in an <SQL-client module definition> or a <direct SQL data statement

\"4

2| Rationale Remove the confusion caused by treating the name of a schema as the schema itself.
Replace General Rule 1) with:
1)  Let U be the implementation-dependent'sschema name> of the schema that contains the declared

local temporary table such that the sehema identified by U does not contain a table whose <table
name> is equivalent to TN.

|

5 Additional data manipulation rules

|

5.1 Effect ofiopening a cursor

This Subclausetis modified by Subclause 7.1, “Effect of opening a cursor™, in 1SO/IEC 9075-3.
This Subclause is modified by Subclause 13.1, “Effect of opening a cursor™, in ISO/IEC 9075-4.

1] <Rationale Editorial correction.

Replace General Rule 4) ¢) with:

4)

c) Ifthekind of cursor described by CDD is a extended dynamic cursor, then let Sbe the prepared
statement indicated by the <statement name> that is the origin of CDD.
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15.5 Effect of a positioned delete

1.

Rationale An updatable cursor may have more than one leaf underlying table; use ““target leaf underlying
table instead.

|

|

Replace Syntax Rule 8) with:

8)  Let T be the simply underlying table of CRand let LUT be the target leaf underlying table’of-T.

b.6 Effect of a positioned update

Rationale: An updatable cursor may have more than one leaf underlying table; -use*‘target leaf underlying
table” instead.

Replace Syntax Rule 14) with:

14) Let T be the simply underlying table of CRand let LUT be‘the target leaf underlying table of T.

5.7 Effect of deleting rows from base tables

O

nis Subclause is modified by Subclause 15.1, ““Effectf deleting rows from base tables™, in ISO/IEC 9075-

Rationale: Clarify which tables and rows arg processed by this subclause.
Insert a new General Rule.
1.1) Let TT2 be the set consisting of the following tables:
a)  Every supertableof every table in TT.
b)  Every subtable of every table in TT that is identified for deletion processing with subtables.
Rationale: Clarify which tables and rows are processed by this subclause.
Replace General Rule 2) with:

2) «~For every row Rin S

a)  Every superrow SR of Ris identified for deletion from the base table BT containing SR.

b)  If the table containing Ris identified for deletion processing with subtables, then every subrow
SRof Ris identified for deletion from the base table BT containing SR.

Rationale: Clarify which tables and rows are processed by this subclause.

Replace the lead text of General Rule 4) with:
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4)  Foreverytable STin TT2,

Case:

4. Rationale Clarify which tables and rows are processed by this subclause.

Replace General Rule 6) with:

6) Every row that is identified for deletion in some table in TT2 is marked for deletion. These rows
are no longer identified for deletion, nor are their containing tables identified for deletion processing
(with or without subtables).

NOTE 500 — “Marking for deletion” is an implementation-dependent mechanism.

|

5.10 Effect of inserting tables into base tables
This Subclause is modified by Subclause 15.2, “Effect of inserting tablesinto’base tables™, in 1ISO/IEC 9075-p.

1] Rationae Editorial.
Replace General Rule 2) a) iii) with:
2)

a)

iii) The General Rules of-Subclause 9.2, “Store assignment”, in ISO/IEC 9075-2, are
applied with ICSas\TARGET and ICNV as VALUE.

2] Rationale Use declared type instead of data type.
Replace General Rule 2) b).ii) with:
2)

b)

i) Let NV be the transaction timestamp of the current SQL-transaction. Let DT be thé
declared type of the system-time period start column of T.

3] Rationale Editorial.

Replace General Rule 2) b) iii) with:

2)
b)

iii) The General Rules of Subclause 9.2, “Store assignment”, in ISO/IEC 9075-2, are
applied with ICSas TARGET and NVV as VALUE.
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4. Rationale Editorial.
Replace General Rule 2) c) iii) with:

2)

c)

iii) The General Rules of Subclause 9.2, “Store assignment”, in ISO/IEC 9075-2,.are
applied with ICSas TARGET and NV as VALUE.

|

5.12 Effect of inserting a table into a viewed table

1] Rationae Only target leaf generally underlying tables have new delta tables.

Replace General Rule 4) with:

D

4)  Let n be the number of target leaf generally underlying tablés of QE. Let T;, 1 (one) <i < n, be th
target leaf generally underlying tables of QE. Let NT;, 1(one) <i < n, be the new delta table of insgrt
operation on T;. Let Sbe the result of evaluating QE with every reference to T, 1 (one) <i < n, being
replaced with a reference to NT;. Sis the new delta‘table of insert operation on T.

| —

5.13 Effect of replacing rows in basestables
This Subclause is modified by Subclause 15.3; “Effect of replacing rows in base tables”, in ISO/IEC 9075-9.

1] Rationale Clarify which tables, rows and object columns are processed by this subclause.
Insert a new General Rule;

1.1) Let TT2 be the.set'comprising the following tables:
a)  Every;supertable of every table in TT.

v

b) «Every subtable of every table in TT that is identified for replacement processing with subtable

2| Rationale Clarify which tables, rows and object columns are processed by this subclause.

Replace General Rule 2) with:

2)  Forevery base table Tin TT:

a) Let OC(T) be the set consisting of the name of every object column with respect to which T is
identified for replacement processing and the name of every generated column of T that depends
on at least one of these object columns.
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For every table ST in TT2 that is a subtable or supertable of T, let OC(ST) be the intersection
(possibly empty) of OC(T) and the set of names of the columns of ST.

3. Rationale Clarify which tables, rows and object columns are processed by this subclause.

5)

5)

8)

8)

8)

Replace the lead text of General Kule 5) With:

For every table ST in TT2:

4| Rationale Clarify which tables, rows and object columns are processed by this subclause.

Replace the lead text of General Rule 5) b) with:

b)

5] Rationale Clarify which tables, rows and object columns are.processed by this subclause.
Replace the lead text of General Rule 8) with:

For every table T in TT2,

Case:

6] Rationale Editorial.

Replace General Rule 8) a) i) with:

7] Rationale Elarify which tables, rows and object columns are processed by this subclause.

Replace General Rule 8) b) with:

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 intersection of STL and(@C(ST) is not empty,

Case:

i) Let START be the system-time period start column of T and let END be the system
time period end column of T. Let DT be the declared type of START.

b)

Otherwise, for every row Rthat is identified for replacement in T, Ris replaced by its corre-
sponding replacement row. R is no longer identified for replacement. T is no longer identified
for replacement processing, with or without subtables. Let SUP be the set consisting of every
replacement row of every R. SUP is the new delta table of update operation on T.
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