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Information technology — Database languages — SQL —

Part 2:
Foundation (SQL/Foundation)

TECHNICAL CORRIGENDUM 1

4| Concepts

4]1 Data types

4.1.4 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.| Rationale Resolve potentially conflicting definitions of array-ordered and multiset-ordered.

Replace the 2", 3" 4™ and 51 bullets of the 11™ garagraph with:

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

=

— Atype Tis multiset-ordered if T.i5\S-ordered, where Sis the union of the set of multiset types an
the set of distinct types whose-source type is a multiset type.

42 Character strings

4.p.4 Character'repertoires
1. Rational€ Correct the number of the standard.

Réplace the lead text of the 3 paragraph with:

AT : o et _

©ISO/IEC 2013 — All rights reserved 1
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4.4 Numbers

4.4.3 Operations involving numbers

1.

4

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

1.

15 Tables

JL5.2 Base tables

15.2.3 Temporary tables

115.6 Table updatability

Rationale Remove erroneous see reference.

Replace the 50 pullet of the 1%t paragraph with:

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

Rationale: Use the 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 table.

RationaleTables identified by a <query name> can be insertable-into.

Replace the ond paragraph with:

Some-updatable tables includingall base tables whose row type is not derived from a user-defined tyne
that is not instantiable, are also insertable-into. Transition tables are not insertable-into. A table identified
by a <query name> may be insertable-into, as specified by the Syntax Rules of Subclause 7.13, “<query
expression>". The Syntax Rules of Subclause 7.6, “<table reference>", determine whether 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 2013 — All rights reserved
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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.

4,
This Subclause is modified by Subclause 4.10.5, “Relationships between tables, in | SO/IEC 9075-9.

1.

Rationale: Use the correct 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.

3" item in the view descriptor with:

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

15.8 Relationships between tables

Rationale: Define target underlying tables
Append the following text:

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

The target simply underlying tables of effectively updatable derived tables are defined in the Syntax Rules
of Subclause 7.12, “<query-specification>", and Subclause 7.13, “<query expression>". The target simgly
underlying table specification of a <table or query name> is the <table name> or <query name> simply,
contained in the <table or query name>. (A <transition table name> is not a target underlying table.) A
<table name> hasgtarget simply underlying tables. The target simply underlying table of a <query namg>
QN is the <query expression 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
descriptorer; for standing cursors, the <cursor specification> included in the cursor declaration descripto).

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 2013 — All rights reserved 3
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do not themselves have any target generally underlying tables.

4.15.9 Referenceable tables, subtables and supertables

1.

115.10O0perations involving tables

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 directisubtable of Ty, then
Tp is called a direct supertable of T,. If T4 is a proper subtable of Ty, then Ty, is calted a proper supertalyle

of T,. A table that is not a subtable of any other table is called a maximal supertable.

Rationale Use the 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
delete exactly one specified row from T. The primary effect of a <delete statement: searched> on a regu
base table T or a derived table T is to delete zero or more rows from T.

Rationale: Separate the description of the'primary effect of a searched del ete statement from that of a
positioned del ete statementon a system-versioned table because the number of rows for deleti
is different between thosa two types of delete statement.

7th

Replace the 7" paragraph with:

The primary effect of-a <delete statement: positioned> on a system-versioned table T is to replace exac

one specified row<ef 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
SQL-=transaction in which the <delete statement: searched> executes.

The target leaf generally underlying tables of DTC are the target generally underlying tables of DTC that

0

ly

D

4.15.11 Identity columns

1.

Rationale: There is no text describing the situation in which a value for an identity columnis supplied in

the <insert statement> or the <merge statement>.

Replace the 1% paragraph with:

©ISO/IEC 2013 — All rights reserved
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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 humeric 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
Inrpcr-"nhnd for insertion into BT if Rdoes not containa column r‘nrrnqlnnnding to 1C then the General Ru

is
es

18.3 Table constraints

[18.3.2 Unique constraints

of Subclause 9.25, “Generation of the next value of a sequence generator”, in ISO/IEC 9075-2, are apphi
with SG as SEQUENCE; let V be the RESULT returned from the application of those General Rules: T
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 Ris,assigned td
IC. If Rcontains a column corresponding to IC and the <insert statement> or the <merge statement> th
inserts R specifies OVERRIDING USER VALUE, then the value in Ris ignored and | €\is assigned V.
The definition of an identity column may specify GENERATED ALWAY'S or GENERATED BY
DEFAULT.

18 Integrity constraints

Rationale: The condition for satisfaction of an‘unique constraint for system-versioned tables was missin

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>0on T is satisfied if and only if there do not exist two rows R1 and R2 of
such that R1 and R2 have thie'same non-null values in the unique columns. If a unique constraint UC or]
includes a <without ovérlap specification> WOS then let ATPN be the <application time period hame>
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 a‘system-versioned table. A unique constraint that does not include a <without overlap specific
tion> oA T is satisfied if and only if there do not exist two current system rows R1 and R2 of T such tha
R1 and-R2 have the same non-null values in the unique columns. If a unique constraint UC on T includ
a Kwithout overlap specification> WOS then let ATPN be the <application time period name> containe
inWOS. UC is satisfied if and only if there do not exist two current system rows R1 and R2 of T such th

ed
he

at

=)

a-
t
ES
d
at

RIand RZhave the same non-null valtes in the unique columns and the ATPN period valtues of RLan
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.
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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:

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

The choices for <match type> are MATCH SIMPLE, MATCH PARTIAL, and MATCH FULL; MATCH
SIMPLE is the default. There is no semantic difference between these choices if there is only one referenci
column (and, hence, only one referenced column). There is also no semantic difference if all referencing
columns are not nullable. If there is more than one referencing column, at least one of whieh is nullabl
and if no <referencing period specification> is specified, then the various <match type>s-have the followi
semantics:

MATCH SIMPLE: if at least one referencing column is null, then the row‘of'the referencing tabl

passes the constraint check. If all referencing columns are not null and the referenced table is nofa
system-versioned table, then the row passes the constraint check if andbonly if there is a row of the

referenced table that matches all the referencing columns. If all referencing columns are not null a
the referenced table is a system-versioned table, then the row passes the constraint check if and or
if there is a current system row of the referenced table that matehes all the referencing columns.

MATCH PARTIAL.: if all referencing columns are null, then the row of the referencing table pass
the constraint check. If at least one referencing columns’is not null and the referenced table is no
system-versioned table, then the row passes the constraint check if and only if there is a row of tf
referenced table that matches all the non-null reférencing columns. If at least one referencing colum
is not null and the referenced table is a systef-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.

MATCH FULL. if all referencing.eolumns are null, then the row of the referencing table passes {
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 referenc

table that matches all the referencing columns. If all referencing columns are not null and the ref¢

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 colummyis null and another referencing column is nonnull, then the row of the referenci
table violates the constraint check.

MATCH SIMPLE: if at least one referencing column is null, then the row of the referencing tabl
passes the constraint check. If all referencing columns are not null and the referenced table is not

17

nd
ly

[13

S

g
bd

©

a

system-versioned table, then a row R of the referencing table passes the constraint check if and o

if there is a non-empty set Sof rows of the referenced table such that every row in Smatches all t

ly
he

referencing columns of Rand 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
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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
PATEN Imarinri values of the rows in S If at least ane rpfprpnr‘ing columns is not null and the referenced
table is a system-versioned table, then a row R of the referencing table passes the constraint chieek
if and only if there is a non-empty set Sof current system rows of the referenced table such that every
row in Smatches all the non-null referencing columns of Rand the CATPN period valug 0f.R is 3
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 referencitg 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 thgre
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 ofthe PATPN period values
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 constraintcheck if and only if there is a nop-
empty set Sof current system rows of the referenced table such that every row in Smatches all the
referencing columns of Rand the CATPN period value of Riis.a subset of the union of the PATPN
period values of the rows in S If some referencing columnis null and another referencing colump
is non-null, then the row of the referencing table violatesthe 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 given{oint in time in the CATPN period value of R

4.118.3.4 Table check constraints
1.| Rationale The condition for satisfactionof 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 systetnsversioned 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 S5 — Consequently, an empty table satisfies every table check constraint that applies to it.

©ISO/IEC 2013 — All rights reserved 7
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4.19 Functional dependencies

4.19.8 Known functional dependencies in a <table primary>

1.

[19.9 Known functional dependencies in a <table factor>

25 Dynamic SQL concepts

5.2 Dynamic SQLt.statements and descriptor areas

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 query name> TQN or an <only spec> that imrmediately contains
a <table or query name> TQN, then the counterparts of the BPK-sets and BUCZsets of TQN are the
BPK-sets and BUC-sets, respectively, of R. If A~ B is a known functional dependency in the resplt
of TQN, and AC and BC are the counterparts of A and B, respectively, then AC —» BC is a known
functional dependency in R.

Rationale Editorial.
Replace the text with:

Let R be the result of <table factor> TF. Let She‘the result of <table primary> immediately contained {n
TF. The counterparts of the BPK-sets and BUE=sets of Sare the BPK-sets and BUC-sets, respectively, of
R If A~ Bis a functional dependency in S, and AC and BC are the counterparts of A and B, respectively,
then AC ~ BC is a known functional dependency in R.

Rationale Editorial correction.

2nd

Replacethe 2™ 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 was

written. For a <dynamic select statement>, the prepared <cursor specification> is associated with a declared
dynamic cursor via a <dynamic declare cursor> or with an extended dynamic cursor via an <allocate
extended dynamic cursor statement>. The dynamic cursor can be opened and dynamic parameters can be
associated with the dynamic cursor with a <dynamic open statement>. Operations on an open dynamic
cursor are described in Subclause 4.33.2, “Operations on and using cursors”.

©ISO/IEC 2013 — All rights reserved
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4.36 SQL-transactions

4.36.3 Properties of SQL-transactions

Trlis Subclause is modified by Subclause 4.15.1, ““Properties of SQL-transactions”, in 1SO/IEC 9075-9;

1.

.B6.7 Encompassing transactions

38 SQL-sessions

.B8.4 SQL-session/context management

©ISO/IEC 2013 — All rights reserved

Rationale Editorial.

Replace the 4th paragraph with:

An SQL-transaction has a transaction timestamp, a value of an implementation-@éefined timestamp typg
that is used to set the values of system-time period start and system-time peried end columns of rows, if
any, modified by the execution of an SQL-data change statement in this SQL-=transaction. The transactipn
timestamp is set by an SQL-implementation before any SQL-data change, statement is executed in that
transaction and, once set, remains unchanged during that SQL-transactian.

Rationale Use the correct term "transation isolation level™.

Replace the 1% paragraph of the 2" bullet of the 4" paragraph with:

— Ifthe SQL-transaction has a transacti@n isolation level of READ UNCOMMITTED, then the brangch
of the SQL-transaction may have atransation isolation level of READ UNCOMMITTED, READ
COMMITTED, REPEATABLEREAD, or SERIALIZABLE.

Rationale Jse the correct terms “SQL-session context™, "< module authorization clause>"" and "user
identifier".

5th

Replace the 3rd, 4™ and paragraphs with:

Each SQL-session context contains an “authorization stack” Each cell of the authorization stack is a pair,
a user identifier, and a role name. Whenever an SQL-session context is created, the base of its authorization
stack is initialized with the SQL-session user identifier for the user identifier and the null value for the role
name.
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6

The <value specification>s CURRENT_USER and CURRENT _ROLE identify the user identifier and role
name on top of the authorization stack in the top of the stack of SQL-session contexts. The <value specifi-
cation> SESSION_USER is the value of the SQL-session user identifier in the latest SQL-session context.

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. If

3

6

1

it is invoked using definer's rights, the new cell is taken from <module authorization clause>, which supplies
either a user identifier or a role name, the other being set to the null value.

Rationale Use the correct term "user identifier".

Replace the gth paragraphs with:

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

Lexical elements

<literal>

Rationale: For consistency with the rest of the decument.
Replace General Rule 5) with:

5)  Let ANL be an <approximate ntmeric literal>. Let ANDT be the declared type of ANL. Let ANV pe
the product of the exact numeric'value represented by the <mantissa> of ANL and the number obtaingd
by raising the number 10te the power of the exact numeric value represented by the <exponent>|of
ANL. If ANV is a valug 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.

Scalar-€xpressions

<data type>

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

1.

10

Rationale: Avoid problems in the Syntax Rules by changing the BNF non-terminal.

Replace the BNF for "large object length™ with:

©ISO/IEC 2013 — All rights reserved
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<large 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|js the
element type of the array type. The value of the <maximum cardinality> immediately contained i
AT is the maximum cardinality of a site of data type AT. If the maximum cardinality. iS)not specifig
then an implementation-defined maximum cardinality is implicit.

[o =]

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

1.| Rationadle Handle <query expression>s containing UNION, INFERSECT 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 expression>
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 PIC; is

the column DGC:

6J10 <window function>

Stibclause Signature

“qwindow function>" (
Parameter: “WINFUNC”
) [Returns: “TRANSFORM”

1. “Rationdle Cater for entry to the Subclause either by BNF or signature.

Replace Syntax Rule 1) with:

1) Case:

a) Ifthis Subclause has been invoked as a “subroutine Subclause” from another Subclause, then:
Let OF be the WINFUNC in an application of the Rules of this Subclause. The result of the

©ISO/IEC 2013 — All rights reserved 11
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application of this Subclause is QSX or SSSRX, as appropriate, which is returned as TRANS
FORM.

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

2. Rationale Cater for entry to the Qubhclause either hy BNE or q'gn::m re

Delete Syntax Rule 3).
3.| Rationale Clarify <ntile function>.
Replace GR 1) a) ii) 3) E) 1) with:

1)

3)
E)

D

) Otherwise, for each i, 1 (one) < i < MOD(CT, NT), let NQ; b
CEILING(ET FNT), and for each i, MOD(CT, NT) <i < NT, Jet
NQ; be FLOOR(CT / NT).

4. Rationale Editorial.
Replace GR 1) a) ii) 3) F) with:

1)

3)

F)  LetENDqbe O (zero). Foreachi, 1 (one) <i = NT, let START; be (ENDji1)
+ 1) and let END; be (ENDj_1) + NQ).

5.| Ratiohale Editorial.

Replace GR 1) b) iv) 1) with:

Y]
b)

1) Case:

12 ©ISO/IEC 2013 — All rights reserved
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A) If NTREAT is RESPECT NULLS, then let TX be the sequence of values
that is the result of applying VE1 to each row of T that precedes the current
row, ordered according to the window ordering of WDX.

B) Otherwise, let TX be the sequence of values that is the result of applying
VEL to each row of T that precedes the current row and eliminating null

11 <nested window function>

23 <reference resolution>

28 <numeric valuefunction>

values, ordered according to the window ordering of WDX.

Rationale Use the defined symbol.
Replace General Rule 4) e) ii)

4)

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

Rationale Use the correct term.
Replace the Function with:

Obtain the value referenced by a REF value.

Rationale 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 <lengdth
expression> that simply contains a <string value expression> that has a declared type of NATIONAL
CHARACTER, NATIONAL CHARACTER VARYING, or NATIONAL CHARACTER LARG
OBJECT.

©ISO/IEC 2013 — All rights reserved 13
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6.29 <string value expression>

1.

Rationale Editorial.

Replace the lead text of General Rule 2) b) ii) 3) A) with:

6

TH
T

2)
b)

3)
A)  If the most specific type of at least one of S1 and 2 is a character larg
of large object character strings.

Case:

30 <string value function>

is Subclause is modified by Subclause 6.4, “<string value function>"", in ISO/IEC 9075-9.
is Subclause is modified by Subclause 6.8, “<string-alue function>"’, in 1SO/IEC 9075-14.

Rationale: Specify the result correctly.
Replace General Rule 9) b) v) 1) C) with:

9)
b)

1)

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

object type, then let LOL be the implementation-defined maximum lendth

@D

=

2.

14

Rationale: Editorial.

Replace Conformance Rule 10) with:

10) Without Feature F421, “National character”, conforming SQL language shall not contain a <character
value function> that has a declared type of NATIONAL CHARACTER, NATIONAL CHARACTER

VARYING, or NATIONAL CHARACTER LARGE OBJECT.

©ISO/IEC 2013 — All rights reserved
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7 Query expressions

7.6

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

1.

3.

<table reference>

Rationale: There can be multiple occurrences of <search condition>, <set clause list> and <merge insart

valuelist> in a MERGE statement.
Replace Syntax Rule 9) b) with:

9)

b) If TF is simply contained in a <merge statement> MS then the scope clause SC of TRis MS
The scope of the range variable of TF and of TRis thessearch condition>s, <set clause list}s,

and <merge insert value list>s of SC.

Rationale INSTEAD 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 tablg
and must be prohibited with FINAL TABKE)applied to a MERGE.

Replace Syntax Rule 15) b) ii) with:

15)
b)
i) If FINAL s specified, then
1) . dfeither Sis an <insert statement> or Sis a <merge statement> that contains

<merge insert specification>, then TT shall not be trigger insertable-into ang
no target generally underlying table of TT shall be trigger insertable-into.

2) If either Sis an <update statement: searched> or Sis a <merge statement> tH
contains a <merge update specification>, then TT shall not be trigger updatal
and no target generally underlying table of TT shall be trigger updatable.

3) If Sis a <merge statement> that contains a <merge delete specification>, thq
TT shall not be trigger deletable and no target generally underlying table of |
shall be trigger deletable.

at
le

T

Rationale: Correctly define and use the terms ““old delta table of merge operation’ and “new delta table
merge operation”.

Replace General Rule 3) b) iii) with:

3)

©ISO/IEC 2013 — All rights reserved
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b)

i)

If Sis a <merge statement>, then

Case:

1) 1f OL D is specified then the result of DCDT is the old delta table of merge

717

1.| Rationale Usethe correct symbol RTB.

9)

9)

€)

<joined table>

Replace Syntax Rule 9) e) ii) 3) B) with:

2.| Reationale: Insert missing-< symbol.

Replace Syntax(Rule 9) e) iii) with:

i)

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 TT.

NOTE 183 — “new delta table of merge operation” is defined in Subclatse 14.12, “<merge
statement>".

3)

B) Otherwise, let RVB; be some range variable that is not equivalent to any

rarige 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;.

Let SLCC be a <select list> of <derived column>s of the form

16

COALESCE ( RVA -CJCN, RVB .CJCN ) AS CICN

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

©ISO/IEC 2013 — All rights reserved
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7.11 <window clause>

1. Rationale Editorial.

Replace General Rule 5) b) i) 1) with:

5)
b)

1) Inthe following subrules, when performing addition or subtraction to combihe
a datetime and a 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 date-
time field>s YEAR and MONTH, then the <primary datetime field> DAY i
set to the last day that is valid for the <primary’datetime field>s YEAR and

MONTH, and no exception condition is raised.

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

5)
b)
iii)
3)  The distanegbetween two window ordering groups WOG1 and WOG2 is numier
of window ordering groups between WOG1 and WOG2, inclusive, minus 1

(one).

7]12 <query specification>
This Subclause is modified by Subclause 7.2, ““<query specification>"’, in |SO/IEC 9075-4.
1.| Rationale/€orrect thetransformation of <query specification>s containing <in-line windows specification>ss.

Replace Syntax Rule 13) a) with:

120
T3JI)

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.

©ISO/IEC 2013 — All rights reserved 17
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2)  For each <window function> WF;, 0 (zero) < i < NWF, simply contained in
GWQ:

A)  The Syntax Rules of Subclause 6.10, “<window function>", in ISO/IEC
9075-2, are applied with WF; as WINFUNC; let GWQL1 be the TRANS

EQRM returned from the npplir-nfinn of those Qyn'ray Dnlnc;

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>yor simply contains <qualified
asterisk>, then Syntax Rules of Subclause 7.12, “<query-specification>", in ISO/IEC 907542,
are applied with GWQL1 as TBLEXP; let GWQ2 be the TBEEXP2 returned from the applicatipn
of those Syntax Rules; otherwise, let GWQ2 be GWQT.

3.| Rationale Correct the definition of simply underlying tablés.
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 o
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 Definetarget underlyingtables.
Insert a new Syntax Rule.

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

D
>

a) QSissimply updatable.

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

5. <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.

18 ©ISO/IEC 2013 — All rights reserved
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7.13 <query expression>

This Subclause is modified by Subclause 7.2, “<query expression>"’, in | SO/IEC 9075-14.

1.

4.

Rationale: Remove an ambiguity.

Replace Syntax Rule 3) i) ii) 2) D)

3)

2)

D) WQE; shall not contain a <query specification> QSsuch that QSimmed

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

1) TE immediately contains a <having clause> that contains a <get
function specification>.

1)) QSimmediatefy 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 movg
the <window function> to a <select sublist> is effectively applied befpre
applying this rule.

w

Rationale: Clarify that recursive queries'are not updatable.

Replace the lead text of SyntaxRule 8) with:

8)  A<query expression>QEL is simply updatableif it is not contained in a <with clause> that specifies
RECURSIVE, it'dges not specify a <result offset clause> or a <fetch first clause> and, for every

<query expression> or <query specification> QE2 that is simply contained in the <query expressipn
body> of QEL, all of the following are true:

Rationale Elarify that recursive queries are not updatable.

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

9), A <query expre_ssion> QElis L_deatable if it is not contained in a <wit_h clause> that specifies

<simple table; QE2 that is simply contained in QEL, all of the following are true:

Rationale Remove incorrect use of the plural.

Replace Syntax Rule 19) c) with:

©ISO/IEC 2013 — All rights reserved 19
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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 not nullable, 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 QH

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>$ contained in QE
without an intervening <query expression>.

W

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

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

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

28)
d)

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

8. Rationale Clarify how the ordering of the table specified by a <query expression> is obtained.
Replace General Rule 5) b) with:

5)

h) If QF immediately contains an <order hy clause>_then the ardering of rows in T is the same
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 of
this Subclause.

20 ©ISO/IEC 2013 — All rights reserved
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Rationale Define the cardinality of the table.
Replace General Rule 7) d) ii) with:

7)

E)

10.

11.

8

1.

2

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

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 1
Replace Conformance Rules 19) and 20) with:
19) Without Feature F862, “<result offset clause>in subqueries”, in conforming SQL language, a <que

expression> contained in another <query expression> shall not immediately contain a <result offs
clause>.

20) Without Feature F863, “Nested <result offset clause>in <query-expression>", in conforming SQI
language, a <query primary> shall not immediately containa’<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 ¢lause: PERCENT option”, in conforming SQL languag
<fetch first clause> shall not contain <fetch first percentage>.

23) Without Feature F867, “FETCH FIRST clause: WITH TIES option”, in conforming SQL languag
<fetch first clause> shall not contain WITH TIES.

Predicates

<comparison predicate>

J
<

ry
et

D

Rationale Editorial.

Replace the lead text of General Rule 1) b) ii) with:

1)
b)

©ISO/IEC 2013 — All rights reserved
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i) If the declared types of XV and YV are array types or distinct types whose source types
are array types and the cardinalities of XV and YV are N1 and N2, respectively, then
let X;, 1 (one) < i < N1, denote a <value expression> whose value and declared type
is that of the i-th element of XV and let Y;, 1 (one) <i < N2, denote a <value expres-
sion> whose value and declared type is that of the i-th element of YV. The result of

3)

Rationale Editorial.

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

1)
b)
ii)
3) X=YisFalseif and only if one of the‘following is true:
A)  N1#N2
B) N1=N2and for some i;-1 (one) <i < N1, NOT (X; = ;) is True.
Rationale Use the correct term.

Replace General Rule 9) with:

9)

Rationale-Correct the matching of substrings.

Replace Syntax Rule 3) d) with:

3)

X <comp op> Y

is determined as follows:

The result of comparing two REF values X and Y is determined by the comparison of their octets
with the same ordinal positign:’Let Ly be the length in octets of X and let Ly be the length in octe

of Y. Let Xj and Y;j, 1 (one)< i < L, be the values of the i-th octets of X and Y, respectively. X is
equal to Y if and only:if-Ly = Ly and, for all i, X; = Y;.

[72]

<like predicate>

22

d)  The Syntax Rules of Subclause 9.15, “Collation determination”, in ISO/IEC 9075-2, are applied
with set of declared types of CVE and PC as TYPESET; let LC be the COLL returned 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 collations for the <like predicate>.
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2. Rationale Correct the matching of substrings.

Replace General Rule 3) d) ii) 4) with:

3)
d)
ii)

4)  If the i-th substring specifier of PCV, PCV;, is a sequence of single charactef
specifiers, then the i-th substring of MCV, MCV;, contains 1 (ene) or more
characters and
"PCV; " = "MLV, " COLLATE LCN
is True.

8{7  <regex like predicate>

8{17 <submultiset predicate>

Rationale Replace undefined symbols with the correct symbels or values.
Replace General 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 CVEas 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.

Rationale: Corregt-<submultiset predicate>.
Replace General Rules 3) ¢) ii) and 3) c) iii) with:

3)

©ISO/IEC 2013 — All rights reserved

i) H-there-existsan-enumeration CE| fort (ui"lc) <t+<Moftheelementsof-Sv-and-an
enumeration ME; for 1 (one) < j < N of the elements of MV such that for all i, 1 (one)
<i <M, CE; = ME;, then the <submultiset predicate> is True.

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

9| Additional common rules

9/3 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 PACYS9(9) USAGE 1S BINARY.
iv) If LANG is FORTRANgthen INTEGER.
V) If LANG is M, thernCharacter.
vi) If LANG is PASCAL, then INTEGER.

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

9J4 Passing a value from the SQL-server to a host language

1.| Rationale Corfect 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.
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iv) If LANG is FORTRAN, then INTEGER.

V) If LANG is M, then character.

Vi) If LANG is PASCAL, then INTEGER.

vii) If LANG isPLI then FIXED BINARY(31)

95

911

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

This Subclause-'s 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.

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 locator

value, the character large object locator value, the array locator vatue,the multiset locator
value, or the user-defined type locator value that uniquely identifigs SV.

Result of data type combinations

Rationale: 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 DTShave the
same fiame F, then the <field name> in FD; is F.

2 Grouping-operations

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>.

©ISO/IEC 2013 — All rights reserved
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9.15 Collation determination

1. 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 corresponding referenced column RFC, the declared type-collation of RC
and the declared type collation of RFC shall be the same collation COLL jand-the collation to
be used is COLL.

9]16 Execution of array-returning functions
This Subclause is modified by Subclause 8.5, ““Execution of array-retutning functions”, in ISO/IEC 9075-1B.

1.| Rationale Correct typography.
Replace General Rule 7) a) with:

7)

a)  Depending on whether the language-of P specifies ADA, C, COBOL, FORTRAN, M, PASCAL,
or PLLI, let the operative datatype correspondences table be Table 16, “Data type correspon-
dences for Ada”, Table 17, ‘Data type correspondences for C”, Table 18, “Data type correspgn-
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 dath
type correspondénces table as the “SQL data type” column and the “host data type” column.

2.| Rationale Make the notation for all calls the same.
Replace the lead text of General Rule 9) with:

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

918, 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 substring

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 (0,0),
denoting no substring of S
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9.30 Determination of view component privileges

1. Rationale A view component that is not updatable has no DML privileges.

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

4)

a) If 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:

2.| Rationale Make VC; a reference rather than a definition.

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

4)

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

3.| Rationale “one-to-one’ is not always defined; use “target |eaf underlying table’ instead.
Replace Syntax Rule 4) a) ii) 1) with:

4)

1)  If, for every target leaf underlying table LUT of VC;, the applicable privileggs
for Alinclude DELETE on LUT, then a view component table privilege
descriptor is created whose identified object is VC;, action is DELETE, grantor
is the special grantor value “_SYSTEM?”, 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 immediatgly
dependent on every privilege descriptor whose identified object is such a target
leaf underlying table, the action is DELETE, and grantee is A.

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

4)
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a)

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

10 Additional common elements

10.4 <routine invocation>

This Subclause is modified by Subclause 8.1, ““<routine invocation>"’, in | SO/IEE€ 9075-4.
This Subclause is modified by Subclause 7.1, “<routine invocation>"’, in | SO/ EC 9075-10.
This Subclause is modified by Subclause 8.3, “<routine invocation>"’, i1 SO/IEC 9075-13.
This Subclause is modified by Subclause 11.1, “<routine invocation>%7 in 1SO/IEC 9075-14.

Stibclause Signature

“4qroutine invocation>" (
Parameter: “ROUTINE INVOCATION™,
Parameter: “SQLPATH”,

Parameter: “UDT”

“4droutine invocation>" (
Parameter: “STATIC SQL ARG LHAST”,
Parameter: “SUBJECT ROUTANE™

1.| Rationae Clarify the behaviour of the Subclause when directly invoked.
Replace Syntax(Rule 1) with:

1) Case:
a))" If this Subclause has been invoked as a “subroutine Subclause” from another Subclause, thgn:

Let RI be the ROUTINE INVOCATION, let TP be the SQLPATH, and let UDTSM be the UDT
in an application of the Rules of this Subclause.

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

2. Rationale Use the correct symbol.

Replace the lead text of Syntax Rule 9) with:
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9) If Rl isimmediately 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)
i) If the <SQL argument list> does not contain any <SQL argument> that is a <nam¢d

argument specification>, then for each k, NA < k < SRNA, the.routine descriptor g
SR contains an indication that the k-th SQL parameter has‘ default value.

—h

4. Rationale Define undefined symbol P;.

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

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.

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 Subclause 9.2, “Storg
assignment”, in ISO/IEC 9075-2, are applied with P; as TARGET and XA; aJ

VALUE.

6. RationaleUse the correct symbol.

Replace the lead text of Syntax Rule 10) with:

O RASTIOCIMMEdTatety contaimed i a <catt Statement=, then

Case:

7. Rationale Use the correct symbol for the correct parameter.

Replace Syntax Rule 10) b) ix) with:
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10)
b)

iX) For each Pj, the Syntax Rules of Subclause 9.2, “Store assignment”, in ISO/IEC 9075-
2, are applied with P; as TARGET and A; as VALUE.

8.| Rationale Use the correct symbol.
Replace Syntax Rule 12) a) with:

12)

a) If 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 Rl
be an empty list of SQL arguments.

9. Rationale Clarify the behaviour of the Subclause when directly invoked.
Replace General Rule 1) with:

1) Case:
a)  Ifthis Subclause has been invoked as a “subreutine Subclause” from another Subclause, thgn:

Let SAL be the STATIC SQL ARG LISFand let SRbe the SUBJECT ROUTINE in an applicatipn
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. Rationale Initialise “save area dataiitem’ 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 external
function, then set the value of the save area data item (that is, SQL argu-
ment value list entry (PN+FRN)+(N+FRN)+5) to an arbitrary string and
set the value of the call type data item (that is, SQL argument value list
entry (PN+FRN)+(N+FRN)+6) to —1.
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10.9 <aggregate function>
This Subclause is modified by Subclause 11.2, “<aggregate function>"", in |SO/IEC 9075-14.

1. Rationale Define the undefined terms

Insert a Syntax Rule.:

1°2}

11) A <value expression> VE simply contained in AF is an aggregated argument of AF if either AF i
not an <ordered set function> or VE is simply contained in a <within group specification>; otherwige,
VE is a non-aggregated argument of SFE.

2.| Rationale Correct the algorithm for PERCENTILE_CONT
Replace General Rules 9) h) i) with:

9)
h)
i) If PERCENTILE_CONT is specified, then:

1)  Let ROWO be the greatest exact*'numeric value with scale 0 (zero) that is less
than or equal to 1+NVE*(N<1). Let ROWLITO be a <literal> representing ROWO.

2)  Let ROWI be the least'éxact numeric value with scale 0 (zero) that is greate
than or equal to 1+NVE*(N-1). Let ROWLIT1 be a <literal> representing ROWY1.

3) Let FACTORbe@n <approximate numeric literal> representing
1+NVE*(N~1)-ROWO.

4)  The result’is the result of the <scalar subquery>

( WITH TEMPTABLE(X, Y) AS
( SELECT ROW_NUMBERQ)
OVER (ORDER BY WSP) - 1,
TXCOLNANE
FROM TXANAME )
SELECT CAST ( TO.Y + FACTOR * (T1.Y - TO.Y) AS DT )
FROM TEMPTABLE TO, TEMPTABLE T1
WHERE TO.ROWNUMBER = ROWLI TO
AND T1.ROWNUMBER = ROALIT1 )

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 ordefed
by WSP. If 1+NVE*(N-1) is a whole number, then the rows selected from TO and T1 ar
the same and the result is just TO.Y. Otherwise, the subquery performs a linear interpolatjon
between the two consecutive values whose row numbers in the ordered set, seen as proportions
of the whole, bound the argument of the PERCENTILE_CONT operator.
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11 Schema definition and manipulation

11.2 <drop schema statement>

This Subclause is modified by Subclause 9.2, ““<drop schema statement>’, in 1SO/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.

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.

11.3 <table definition>

This Subclause is modified by Subclause 11.3, “<table definition>"", in | SO/IEC 9075-9.

TE[is Subclause is modified by Subclause 9.3, “<table definitién>"", in ISO/IEC 9075-4.
This Subclause is modified by Subclause 9.2, “<table definition>"’, in 1SO/IEC 9075-13.

1.| Rationale A base table descriptor does not include an indication of updatability (all base tables are
updatable).

Replace General Rule 4) n) with:

4)

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

1) Ifthe datatype descriptor of Rindicates that Ris instantiable, then an indicatipn
that T is insertable-into.

2)  Otherwise, an indication that T is not insertable-into.

11.4 <column definition>

This Subclause is modified by Subclause 9.4, ““<column definition>"", in ISO/IEC 9075-4.
This Subclause is modified by Subclause 12.1, “<column definition>"’, in | SO/IEC 9075-14.
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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, “Creation
of a sequence generator” _in ISO/IEC 9075-2 _are applied with S50 as OPTIONSand ICT as DATA

TYPE; let the sequence generator descriptor DSG be the SEQGENDESC returned from the applicatipn
of those General Rules

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

f)
iv) DSG

11.7 <unique constraint definition>
This Subclause is modified by Subclause 11.4, ““<unique ¢onstraint definition>"’, in ISO/IEC 9075-9.

1.| Rationale Correct the updating of the known nat.nullable characteristic when the Subclause is invoked
from <add table constraint definition>.

Replace Syntax Rule 7) with:

7)  If the <unique specification>'specifies PRIMARY KEY, then for each column descriptor identified
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 changgd

to known not nullable.

11.8 <referential constraint definition>

1.| Rationale/Fhe referencing column and the corresponding referenced column of a referential constraint
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.
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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 that
the constraint was defined with PRIMARY KEY and that includes CN as a name of a unique,column.

11.19 <alter column data type clause>

This Subclause is modified by Subclause 11.6, “<alter column data type clause> "7 inWSO/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 changé a column’s character set or collation.
Insert a new Syntax Rule.

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

1) If <datatype> contains <character set specification>, then let CSShbe that
<character set specification>.

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

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 DTIC.

iii) Let D be the data type specified by

CST CHARACTER SET CSS COLLATTON COLL
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, fet D be the data type speciriea Oy <dala type-.

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

15)

11.26 <drop table constraint definition>

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

not the <table constraint> itself.
Replace Syntax Rule 10) b) with:

10)

of T to change fron known not nullable to possibly nullable.

2.| Rationale Prevent the destruction of atable constraints, if that destruction leadsto certain columns becomi

possibly.nullable.

Add a new Syntax Rule.

te-change from known not nullable to possibly nullable:

a) A column that is a constituent of the primary key of T, if any,

V) The character set and collation of D shall be the character set and collation of DT

1.| Rationde It isthe action on the <table constraint>avhich causes the nullability characteristic to chang

b)  Let ATPN be the <application time period name> included in ATPD. Destruction of TC sh3
not cause the nullahility characteristic of the ATPN start column of T or the ATPN end colun]

10.1) Deéstruction of TC shall not cause the nullability characteristic of any of the following columns ot

[0

Il
nn

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

d)  The identity column, if any.

©ISO/IEC 2013 — All rights reserved
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3.

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.

TH
i
I

11.27 <add table period definition>

11.32 <view 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 petiod descriptor.

is Subclause is modified by Subclause 9.11, “<view definition>"’, in | SO/IEC 9075-4.
is Subclause is modified by Subclause 9.3, ““<view definition>"’, in 1SO/IEC 9075-13.
is Subclause is modified by Subclause 12.4, “<viewdefinition>"’, in ISO/IEC 9075-14.

Rationale: Clarification regarding contai nment.
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> QX2 that is possibly non-deterministic unless QE2 0
Q2 is generally contained in the hierarchical <query expression> of a viewed table that is a leaf
underlying table of)QE.

If WITH CASCEADED CHECK OPTION is specified, then QE shall not generally contain a <query
expression>)or <query specification> that is possibly non-deterministic.

=

Rationale Clarify that a referenceable view may not contain an <aggregate function>.

Inserta new Syntax Rule.

21)

36

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

Rationale: Clarify the applicability of Feature T111 when creating a subview.

Replace Syntax Rule 21) s) ii) with:
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21)

v.l)

be subject to change as a result of adding the subview. It also ensures that UPDATE-eolumn privileges on SUPERT can 4
established solely by examining the original <query expression> of SUPERT,and need not change as the result of addin
subview. In more detail, the rule says that if a column of a referenceable view'RV is a column reference to a column of tl
basis table of RV, then in every subview SUBRV, that column must be a column reference to the corresponding column i
the basis table of SUBRV.

Rationale: Clarify that adding a subview may not violate adependency of an SQL-schema object on sonpe
property of the subview’s supertable.

Insert a new Syntax Rule.

For every

1)  Qriginal <query expression> OBJ of the view descriptor of any view.

2) v<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 a subtable of SUPERT.

ISO/IEC 9075-2:2011/Cor.1: 2013(E)
21)
s)
i) Case:

1) 1If the SQI -implementation supports Feature T111 “Updatable joins,_unions,
and columns” and SUPERT is updatable, then QSshall be updatable.

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

4. Rationale Editorial.
Replace NOTE 384 with:
NOTE 384 — This ensures that the updatable columns of SUPERT can be determined'when the view is created and will pot

@

) a

()

NOTE 386.1 — This prevents the following general scenario:

©ISO/IEC 2013 — All rights reserved

1) create a referenceable view SUPERT;
2) create an SQL-schema object OBJ that depends on some property P of SUPERT;

3) create a subtable of SUPERT 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.
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6. Rationale Usethe correct term.
Replace General Rule 1) b) i) with:

1)

b)

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,JDV be a
implementation-dependent <value expression> that computes the REFvalue that
references a row of V. Let OQE be the <query expression>

=

SELECT 1DV, SL
TE

7.| Rationale Remove incorrect word.
Replace General Rule 1) ) i) 1) A) I)

1)

1)
A)

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

8.| Rationale Complete the descrition of the view descriptor.
Insert new General Rules:
1)
k)  If Mis/insertable-into, then an indication that V is insertable-into.

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

11.34 <domain definition>

This Subclause is modified by Subclause 11.8, ““<domain definition>"", in SO/IEC 9075-9.
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1.

1

This Subclause is modified by Subclause 9.19, “<trigger definition>"’, in.1 SO/IEC 9075-4.

1.

1

ISO/IEC 9075-2:2011/Cor.1: 2013(

Rationale: Descriptors not objects are included in descriptors.

Replace General Rule 4) with:

4)

E)

A privilege descriptor is created that defines the USAGE privilege on this domain to the <authorization

identifier> A of the schema ar SQl -client module in which the <domain definition> appears Thi

S

1.49 <trigger definition>

15)

1.50 <drop trigger statement>

2)

Rationale INSTEAD OF triggers are not permissible on the target.table or any target generally underlyi

Insert a new Syntax Rule:

Rationale-Syntax Rule 2) must use the BNF term.

Replace’Syntax Rule 2) with:

privilege is grantable if and only if the applicable privileges for Ainclude a grantable REFERENCH
privilege for each <column reference> contained in the <search condition> of every domain constra
descriptor included in the domain descriptor and a grantable USAGE privilege for each <domain
name>, <collation name>, <character set name>, and <transliteration name> contained jn the <sear
condition> of every domain constraint descriptor included in the domain descriptor.(The grantor
the privilege descriptor is set to the special grantor value “_SYSTEM”.

table of a data change operation contained in a FINAL TABLE.

e)  <table name> shall not identify aview that is identified by a <target table> or <insertion targe
TT of a <data change statement> DCScontained in a <data change delta table> that specifi
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

FS
nt

ch
pf

=)

g

>
ES

[¢]

The schema identified by the explicit or implicit <schema name> of TRN shall include the descriptor

or IR

11.51 <user-defined type definition>

This Subclause is modified by Subclause 11.10, “<user-defined type definition>", in 1SO/IEC 9075-9.

©ISO/IEC 2013 — All rights reserved
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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 ISO/IEC 9075-14.

1. Rationale Usethe BNF term.

D 1 P 1o AN LN N )
REPIale Gelicidl RUIT 1) T1) TA) VVILT.

1)
h)

Rationale Use the correct name.

Replace General 1) g) xvi) with:

1)
9)

11.56 <add original method specification>

Rationale: 1dentify the correct object.

Replace General Rule 1) f) with:

1)
f)

11.57 <add overriding method specification>

RationaleJse the correct subscript.

Replace Syntax Rule 9) c¢) with:

f

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

XVi) The CURRENT_TIMESTAMP as the'value of the last-altered timestamp.

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

40

0)
>

c)

Fori varying from 2 to N, the Syntax Rules of Subclause 9.20, “Data type identity”, in ISO/IEC
9075-2, are applied with the declared type of SQL parameter PCOMS of UPCOMSas TYPE1

and the declared type of SQL parameter POVMS_; of MPDL as TYPE2.
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11.60 <SQL-invoked routine>

This Subclause is modified by Subclause 9.24, ““<SQL-invoked routine>"’, in | SO/IEC 9075-4.
This Subclause is modified by Subclause 11.11, “<SQL-invoked routine>"’, in |SO/IEC 9075-9.
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/TEC 9075-14.

1.

Rationale Clarify the definitions of array-returning external function and multiset-returning extérnal

function.

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

6)

n)

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

i)

A multiset-returning exterhal function is an SQL-invoked function that is an external routirje

A <result cast from type> is specified that does notcontain a <locator indication> Qut

simply contains one of the following:

1)  An<array type>.

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

A <result cast from type> is notspecified and <returns data type> does not contair) a

<locator indication> but simply.contains one of the following:

1)  An <array type>.

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

and that satisfies one ofthe following conditions:

i)

A <result'cast from type> is specified that simply contains a <multiset type> or a
<pathsrgsolved user-defined type name> whose source type is a multiset type and
dees ot contain a <locator indication>.

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

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)

©ISO/IEC 2013 — All rights reserved
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B)

2)

a) The Qynmx Rules of Subclause 9 23 _“Determination

11.61 <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)

of a to-sql function”, in ISO/IEC 9075-2, are appliled
with the data type identified by T; as TYPE@nd the
<group name> contained in the <group,specifica
tion> that contains Ty as GROUP. There shall be gn

applicable to-sqgl function TSF;. TSF;-is called thd
to-sgl function associated with i~th SQL parametér.

Depending on whether the <language clause> specifies ADA, C, COBOL, FORTRAN, M,
PASCAL, or PLI, let the operative data type correspondences table be Table 16, “Data typ¢
correspondences for Ada”, Table 17, “Data type correspondences for C”, Table 18, “Data type
correspondences for COBQL”, Table 19, “Data type correspondences for Fortran”, Table 2,
“Data type correspondences for M”, Table 21, “Data type correspondences for Pascal”, or
Table 22, “Data type correspondences for PL/1”, 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.

12 Access control

12.7 ~<revoke statement>

This Sobcrause is modified by Subciause 10.3,  <revoke Statement> -, 1N TSO/TEC 90754,
This Subclause is modified by Subclause 13.2, “<revoke statement>"’, in | SO/IEC 9075-9.
This Subclause is modified by Subclause 10.3, “<revoke statement>"’, in | SO/IEC 9075-13.

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

Replace General Rule 29) e) with:
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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.

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 referenee> contained inja
<value expression> simply contained in an <update source> or an <asSighed row> containgd
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) 1) with:

29)

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

) USAGE privilege on each domain, cellation, character set, transliteration, and sequence gengr-
ator whose name is contained in‘the <SQL routine body> of RD.

18 SQL-client modules

18.4 <SQL procedure statement>

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

1.| Rationae Clarify the execution of an SQL-statement.

ute4):
2. Rationale Clarify the execution of an SQL-statement.

Replace General Rule 5) with:

5.1) If Sis immediately contained in an <externally-invoked procedure> EP, then:
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a) 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 PN;
and DT; be the <host parameter name> and <host parameter data type>, respectively, specified
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.

=,

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

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

5.3) If Sis notan <SQL diagnostics statement> or an <SQL connection statement>, and ne-SQL-sessipn
is current for the SQL-agent, then
Case:

a)  Ifthe SQL-agent has not executed an <SQL connection statement> and there is no default
SQL-session associated with the SQL-agent, then the following{<connect statement> is effgc-
tively executed:

CONNECT TO DEFAULT

b)  Ifthe 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

c)  Otherwise, an exception condition israised: connection exception — connection does not exifst.

5.4) If no exception condition has been rdised, then:

a) If Sis immediately contained in an <externally-invoked procedure>, then for each i, 1 (one
<i < n, if Pjis an inputhost parameter or both an input host parameter and an output host
parameter, then the/&eneral Rules of Subclause 9.3, “Passing a value from a host language|to
the SQL-server?; inISO/IEC 9075-2, are applied with LANG as LANGUAGE, DT; as SQL
TYPE, and Pl;a8 HOST VALUE; let SV be the SQL VALUE returned from the application off
those General Rules. The value of P; is set to SV.

b)  If Sdoes not conform to the Syntax Rules and Access Rules of an <SQL procedure statement>,
thenyan 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 ordgr”,
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)) 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 that contains
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”.

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

5.7) Ifno exception has been raised and Sis an <SQL schema statement> and the transaction access mode
of the current SQL-transaction is read-only, then an exception condition is raised: invalid transaction
state.

5.8) 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 far each i, 1 (one
<i < n, if Pj is an output host parameter that is not the status parameter orboth an input ho
parameter and an output host parameter, then the General Rules of Subclause 9.4, “Passing|a
value from the SQL-server to a host language”, in ISO/IEC 9075-2; are applied with LANG|as
LANGUAGE, DT; as SQL TYPE, 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 PI; is set to LV.

°2]
~

5.9) If prior General Rules successfully initiated or resumed an SQL ssession, then subsequent calls to pn
<externally-invoked procedure> and subsequent invocations.@f<direct SQL statement>s by the SQL-
agent are associated with that SQL-session until the SQL<agent terminates the SQL-session or makes
it dormant.

3.| Rationale Clarify the execution of an SQL-statement.
Replace General Rule 6) with:
6)  If no exception has been raised, then for every enforced referential constraint RC, the General Rules

of Subclause 15.17, “Execution ofireferential actions”, in ISO/IEC 9075-2, are applied with RC gs
CONSTRAINT.

4. Retionale Clarify the execution of an SQL-statement.
Replace the lead text of-General Rule 7) with:

7)  If no exception has been raised, then for every state change DSC in SSC whose trigger event is
DELETETetDSOT be the set of transitions in DSC and let DBT be the subject table of DSC.

Case:

5. Rationale Clarify the execution of an SQL-statement.

Replace the lead text of General Rule 8) with:

8)  If no exception has been raised, then

Case:

6. Rationale Clarify the execution of an SQL-statement.

Insert a new General Rule.
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9.1) If Sis a <select statement: single row> or a <fetch statement> and a completion condition is raised:
no data, or an exception condition is raised, then the value of each 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 [1ISO9075-4], the results might be the values of SQL variables. If Sis contained

-thabaodvrof an CAOL vottinn tha vactilic paiabht bhavaliine of CAL o rs t3 Diraet SO donc nat o
Ht o e tThe SHgT €t

11

TH
T

3.5 Data type correspondences

P n. L N + <cal
he-body-ofan-SOLroutine—theresulismight bevaluesof SO parameters—Direct SOLdoesnotsuppert<select

statement: single row> or <fetch statement>.

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 completign,
or a completion condition is raised: warning, or a completion condition is raised: no data, as
determined by the General Rules in this and other Subclauses af 1SO/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 Ly
the execution of Sare canceled.

i) The exception condition with which:the execution of Scompleted is raised.
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 get
to the value specified for the condition in Clause 24, “Status codes”.

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

Rationale-Ceorrect the QL data type syntax for CHARACTERVARYING and CHARACTER LARGE OBJECT
in Table 16, “Data type correspondences for Ada”.

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

46

©ISO/IEC 2013 — All rights reserved


https://iecnorm.com/api/?name=032675f73888c428bbaaf2691df6261b

ISO/IEC 9075-2:2011/Cor.1: 2013(E)

o[z Table 16 — Data type correspondences for Ada

SQL Data Type Ada Data Type

CHARACTER \V/ARVING (1 1N
ST o TErR VI N {9y

CHARACTER SET CS

Intaerfaces SO ARVING CHAR (1 | e VA e
HeEE I eSOy I oo (==t K)—51

Interfaces.SQL.VARYING.NCHAR (1..L*k) 13

CHARACTER LARGE OBJECT | TYPE HVN IS

(LV) RECORD

CHARACTER SET CS HVN_RESERVED : Interfaces.SQL.INT;
HVN_LENGTH : Interfaces.SQL.INT;

HVN DATA : Interfaces.SQL.CHAR(1..b*k) 1 2 4;
END RECORD;

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

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

with:
e[z Table 17 — Data type-correspondences for C
SQL Data Type C Data Type
CHARACTER LARGE OBJECT | struct {
(L V) long hvn_reserved;
CHARACTER SET CS unsigned long hvn_length;
unit hvn_data[L * k];
} hvnl 2 3;

Retionale: |, the 3" foofnote of Table 17, ““Data type correspondencesfor C”” replace the undefined symigol
AV with the defined symbol CV.

In Table 17, “Data type correspondences for C” replace the 3" footnote with:

Table 17 — Data type correspondences for C

SQL Data Type C Data Type

% 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 CV is
the field of CV called hvn_data.
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4. Rationale: |, the 4™ footnote of Table 18, “Data type correspondences for COBOL™ replace the undefined
symbol AV with the defined symbol CV.

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

[oo]1a] Table 18 — Data type correspondences for COBOL

SQL Data Type COBOL Data Type

4 Ina COBOL value CV of this type, the length portion of CV is the field of CV called hvn-LENGTH, and.the data portion pf
CV is the field of CV called hvn-DATA.

5. Rationale Inthe row for BINARY VARYING in Table 19, “Data type correspandences for Fortran” replace
"None" with a declaration as defined by the Syntax Rule of SubClatse 21.6, “<embedded SQL
Fortran program>"" .

In Table 19, “Data type correspondences for Fortran” replace therow for BINARY VARYING with:

sl Table 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

€HARACTER 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 undefingd
symbol A.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

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.
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14 Data manipulation

14.3 <cursor specification>

1.| Rationae “one-to-one” isnot always defined; use “target leaf underlying table’ instead.

Replace Syntax Rule 5) with:

5)  If an <updatability clause> of FOR UPDATE with or without a <column name list>)is specified,
then CP shall not contain INSENSITIVE, QE shall be updatable, and QE shall have only one target
leaf underlying table LUT.

14.5 <fetch statement>
This Subclause is modified by Subclause 12.3, “<fetch statement>"", in1SO/IEC 9075-4.
This Subclause is modified by Subclause 11.15, “<fetch statement>™ in | SO/IEC 9075-10.
This Subclause is modified by Subclause 14.1, “<fetch statement>7”; 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 TSI 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 TS1; as TARGET apd
CS as VALUE.
2.| Rationale Remmove an intrusive comma.
Replage\Syntax Rule 9) b) v) with:
9)
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.

©ISO/IEC 2013 — All rights reserved
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14.8 <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, ““<delete statement: positioned>"", in ISO/IEC 9075-10.

1.| Rationae “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 thestarget leaf
underlying table of TU.

2.| Rationale Thetarget 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 equivalgnt
to LUT.

3.| Rationale Use the more specific <schema name> instead of “gualifier”.
Replace Syntax Rule 10) with:

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

4. Rationale Use the correct symbol COR instead of CN.

Replace NOTE 466 with:

NOTE 466 — COR has no scope:

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

1.| Rationale Add the missing verb in the sentence.

Replace Syntax Rule 6) with:

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.
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2. 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
an updatable column of T

E)

be

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

3.| 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/IEC 9075-2, are applied with the column as TARGE
and the corresponding column of QT as VALUE.

4. Rationale If the target tableistrigger insertable-into, then it does nat need to be simply updatable.
Replace Conformance Rule 5) with:
5)  Without Feature T111, “Updatable joins, unions, and columns”, conforming SQL language shall 1

contain an <insert statement> that contains an <insertion target> that identifies a table that is not
simply updatable and not trigger insertable-into.

14.12 <merge statement>
This Subclause is modified by Subclaused4.5, “<merge statement>"", in 1SO/IEC 9075-14.

1.| Rationale Clarify which object columns shall be updatable.
Replace Syntax Rule 16)with:

16) If <mergewhen not matched clause> is specified and if T is not trigger insertable-into, then 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 4.15, “Tables”. The notion
updatable columns of viewed tables is defined in Subclause 11.32, “<view definition>".

pf

es
T

ot

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

19) Let DSC be the <search condition> immediately contained in <merge statement>.
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51


https://iecnorm.com/api/?name=032675f73888c428bbaaf2691df6261b

ISO/IEC 9075-2:2011/Cor.1: 2013(E)

Rationale Use the correct term "current privileges' in the Access Rules.

Replace Access Rule 1) b) ii) with:

1)

b)

Rationale: Correctly define and use the terms ““old delta table of merge operation’ and “‘hew delta table

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

merge operation”.

Replace General Rule 6) with:

6) Let NMWC be the number of <merge when clause>s immediately cofitained in the <merge operati

specification>.

a)

For each <merge when clause>, MWC;, j varying from: (ene) to NMWC, in the order specifi
in the <merge operation specification>,

Case:

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

1) Foreachrow R1of T:

A) SCland the<search condition> SC; immediately contained in MWM(
if any, are<effectively evaluated for R1 with CN bound to R1 and to ea¢
row of Qwith the exposed <correlation name>s or <table or query name
of the <table reference> bound to that row. Both SC1 and SC;j are effe
tively evaluated for R1 before updating or deleting any row of T and prior
to the invocation of any <triggered action> caused by the update or de
tion of any row of T and before inserting any rows into T and prior to t
invocation of any <triggered action> caused by the insert of any row o

T.

Case:

1)

If TT contains ONLY, then R1 is a subject row if R1 has no
subrow in a proper subtable of T and the result of both SC1 a
C;j are True for some row R2 of Q and R1 is not a subject ro

identified by any other <merge when matched clause> that pirle-

cedes MWMC; in the <merge operation specification>. R2is t

of

e_
he
f

nd
N

ne
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1)

m:n_‘_r\hing roOW.

Otherwise, R1 is a subject row if the result of both SC1 and SCJ-

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.
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B) If Rlisasubject row, then:
1) Let M be the number of matching rows in Q for R1.
1) If M is greater than 1 (one), then an exception condition is raised:

cardinality violation.

2)
3)

4)

5)

1)) 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 prior

to the invocation of any <triggered action>-caused by t
update of any row of T. The resulting value’is the upda
value.

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

Let § be the set consisting of every subject row.

If T is a base table, then each subjectyrow is also an object row; otherwise, a
object row is any row of a leaf génerally underlying table of T from which g
subject row is derived.

NOTE 476 — The data valués allowable in the object rows may be constrained by a W1
CHECK OPTION constraint. The effect of a WITH CHECK OPTION constraint is defin
in the General Rules ofSubclause 15.15, “Effect of replacing some rows in a viewed tabl

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

updated byany <update statement: positioned>, <dynamic update statement:

positioned>, or <preparable dynamic update statement: positioned> that identifi
some open cursor, then a completion condition is raised: warning — cursor
operation conflict.

If <merge update specification> is specified, then:

A) Let CL bethe columns of T identified by the <object column>s contain
in the <set clause list>.

B) Each subject row SRis identified for replacement, by its correspondin
candidate new row CNR, in T. The set of (SR, CNR) pairs is the replag
ment set for T.

NOTE 477 — Identifying a row for replacement, associating a replacement row W

e
e
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an identified row, and associating a replacement set with a table are implementati
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C) Case:
1) If T is a base table, then:
1) Case:
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a) If 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.

6)

NOTE 478 — ldentifying a base table for replacement
processing, with or without subtables, is an implementatipn-
dependent mechanism. In general, though nothere; the |ist
of object columns can be empty.

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

1)) If Tis a viewed table, then the General Rlles of Subclause 15.]
“Effect of replacing some rows in aiewed table”, in ISO/IE
9075-2, are applied with TT as VIEM\WNAME and the replaceme
set for T as REPLACEMENT SET FOR VIEW NAME.

S O o

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

S W
Q -

NOTE 479 — “new delta table of\update operation” is defined in Subclause 15.1
“Effect of replacing rows in base\tables”, and Subclause 15.15, “Effect of replac
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:
1) IfT is a base table, then:
1) Case:

a) If TT specifies ONLY, then T is identified for del
tion processing without subtables.

P

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

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

2)  The General Rules of Subclause 15.7, “Effect of deletipg
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 vieweg
= i i E.

i) If <merge when not matched clause> MWNMC; is specified, then:

1)

54

Let TR1 be the <target table> immediately contained in <merge statement> and
let TR2 be the <table reference> immediately contained in <merge statement>.
If <merge correlation name> is specified, then let MCN be “AS <merge corre-
lation name>"; otherwise, let MCN be a zero-length string. If MWNMCj
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immediately contains a <search condition> SCJ-, then let ONSCj be “OR NOT
SG 7; otherwise, let ONSC; be a zero-length string. Let Sl be the result of

SELECT *

FROM TR1 MCN, TR2
WHERESC1ONSG;

2)

3)

4)

5)

6)

7)

Let S be 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.

Let S3 be the collection of rows of Q that are not in 2. Let SN3 be.the effective
distinct name for S3. Let EN be the exposed <correlation name> or <table g
guery name> of TR2.

=

Let $4 be the result of:

SELECT EXP;, EXP,, ... ., EXPy
FROM SN3 AS EN

Let Sb be the collection of rows of $4 forwhich no candidate rows have beg
effectively created by any other <merge.when not matched clause> that preced
MWNMG; in the <merge operation'specification>.

D S5

S

b is effectively evaluated befare deletion of any rows from, insertion of any
rows into, or update of any.rows in T.

For each row R of $b:

A) A candidaté<row of T is effectively created in which the value of each
column isits default value, as specified in the General Rules of
Subclatse 11.5, “<default clause>". The candidate row consists of every
colymn of T.

B) ~IfThasacolumn RC of which some underlying column is a self-referenc-
ing column, then

Case:

)i If RC is a system-generated self-referencing column, then th¢
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 RC

is effectively replaced by a value derived from the columns i
the candidate row that correspond to the list of attributes of the
derived representation of the reference type of RC in an implg-
mentation-dependent manner.

©ISO/IEC 2013 — All rights reserved

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

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

D) For every C; for which one of the following conditions is true:
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)] C; is not marked as unassigned and no underlying column of C;

is a self-referencing column.

8) Let q
Case:
A)

B)

1)) Some underlying column of C; is a user-generated self-referenc-
ing column.

) Some underlying column of C; is a self-referencing colump,apd
OVERRIDING SYSTEM VALUE is specified.

V) Some underlying column of C;j is an identity column.and the i4th

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

V) 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>.

the General Rules of Subclause 9.2, “Stare assignment”, in ISO/IEC 9071
2, are applied with C; as TARGEF and SV; as VALUE. C; is no longer

marked as unassigned.

NOTE 481 — If OVERRIDING USER VALUE is specified, then some columns|
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 Gene
Rules of Subclause 15.10, “Effect of inserting tables into base tables”, which has
effect of overriding user values specified in <insert columns and source>.

NOTE 482 <~ The data values allowable in the candidate row may be constrainefl

by a WITH.GHECK OPTION constraint. The effect of a WITH CHECK OPTIQO
constraint is defined in the General Rules of Subclause 15.12, “Effect of insertin
tablednto a viewed table”.

be the table consisting of the candidate rows.

If T is a base table, then:

1) 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 tab
into base tables”, are applied.

If Tis a viewed table, then the General Rules of Subclause 15.12, “Effq
of inserting a table into a viewed table”, in ISO/IEC 9075-2, are appli

5-

of
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12}

D

S

ct
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with Sas SOURCE and T as TARGET
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i)

Let NDJ' be

the new delta table of insert operation on T, if any.

NOTE 482.1 — “new delta table of insert operation” 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

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

T.

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

contains either a <merge when matched clause> that anp(‘ifin IUPDATE ora <merge when

not matched clause>. NDT is the new delta table of merge operation on T.

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

Replace Conformance Rule 5) with:

is specified, then T shall be simply updatable or trigger insertable-into.
specified, then T shall be simply updatable or trigger updatable.

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.

1.| Rationae “one-to-one” is not always defined; use “target leaf underlying table’ instead.

Replace Syntax Rule 5) with:

underlying table-of TU.

2.| Rationale The'target underlying tableis a piece of syntax, not an actual table.

Replace:8yntax Rule 6) with:

to LUT.

5)  Without Feature T111, “Updatable joins, unions, and columns”, if <merge when not matched claus
5.1) Without Feature T111, “Updatable joins, unions, and columns”, if-<merge update specification>

5.2) Without Feature T111, “Updatable joins, unions, and columns”, if <merge delete specification> i

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

6) ,~Let TT be the <target table> and let TN be the <table name> contained in TT. TN shall be equivalg

is

[%2]

nt

3. 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 descriptor

of LUT.

©ISO/IEC 2013 — All rights reserved
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14.14 <update statement: searched>

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

1.

Rationale: Replace undefined symbal with the carrect symboal

1.

14.15 <set clause list>

14.16 <temporary:.table declaration>

This Subclause is modified by Subclause 12.8, “<temporary table declaration>"’, in 1SO/IEC 9075-4.

Replace Syntax Rule 8) with:

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

Rationale: Clarify the table identified by <correlation name>s or <table or query name>.
Replace General Rule 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 hound to that row, and the subject royvs
are those rows for which the result of SCis True and for which there is no subrow in a proger
subtable of T. SC is effectively evaluated for eactirow of T before updating any row of T.

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 typed ro
value expression> that contains'a:number of fields equal to the number of object columns.

Rationale Remove the confusion caused by treating the name of a schema as the schema itself.

Replace General Rule 1) with:

58

1) Let U be the implementation-dependent <schema name> of the schema that contains the declared
local temporary table such that the schema identified by U does not contain a table whose <table
name> is equivalent to TN.
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15 Additional data manipulation rules

15.1 Effect of opening a cursor

n

15.5 Effect of a positioned delete

15.6 Effect of a positioned update

15:% Effect of deleting rows from base tables

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

Rationale Editorial correction.
Replace General Rule 4) c) with:

4)

c) Ifthekind of cursor described by CDD is a extended dynamic eursor, then let Sbe the prepargd
statement indicated by the <statement name> that is the origin of CDD.

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

Replace Syntax Rule 8) with:

8)  Let T be the simply underlying tableof CRand let LUT be the target leaf underlying table of T.

=)

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

g

Replace Syntax'Rule 14) with:

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

This Subclause is modified by Subclause 15.1, ““Effect of deleting rows from base tables’, in 1SO/IEC 9075-9.

1.

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

Insert a new General Rule.
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1.1) Let TT2 be the set consisting of the following tables:
a)  Every supertable of every table in TT.

b)  Every subtable of every table in TT that is identified for deletion processing with subtables.

2. Rationale Clarify which tables and rows are processed by this subclause.
Replace General Rule 2) with:

2) ForeveryrowRin S
a)  Every superrow SRof Ris identified for deletion from the base table BT containing SR.

b)  Ifthe table containing Ris identified for deletion processing with subtables, then every subrqw
SR of Ris identified for deletion from the base table BT containing\SR

3.| Rationale Clarify which tables and rows are processed by this subclausel
Replace the lead text of General Rule 4) with:
4)  Forevery table ST in TT2,

Case:
4.| Retionale 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 processifng
(with or without subtables),

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

15.10 Effect of inserting tables into base tables
This Subclause is medified by Subclause 15.2, ““Effect of inserting tablesinto base tables™, in 1ISO/IEC 907549.

1.| Rationdle 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.
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Rationale Use declared type instead of data type.

Replace General Rule 2) b) ii) with:

2)

E)

1

2)

2)

4)

Rationale Editorial.

Replace General Rule 2) b) iii) with:

Rationale Editorial.

Replace General Rule 2) c) iii) with:

.12 Effect of inserting’a table into a viewed table

Rationale: Only targetleaf generally underlying tables have new delta tables.

Replace Genperal Rule 4) with:

b)

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

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.

c)

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

Lef'n be the number of target leaf generally underlying tables 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 ins¢

operation on T;. Let Sbe the result of evaluating QE with every reference to T;, 1 (one) <i < n, bei

D

dalta tahla ~f

ranlacad vapnth o vafaramean +a NT Coo thhn g mcort onoratian Aan T
repTratttvviti o TCTCTCHCC o IN T O TS thtTCvy Gt taiorC O misCrt Optratorr o

15.13 Effect of replacing rows in base tables

This Subclause is modified by Subclause 15.3, “Effect of replacing rows in base tables”, in I SO/IEC 9075-9.
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1. Rdtionae 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)
b)

a)

b)

Every supertable of every table in TT.

Every subtable of every table in TT that is identified for replacement processing with subtablés.

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:

Let OC(T) be the set consisting of the name of every object column with respect to which T
identified for replacement processing and the name of every génerated column of T that depen
on at least one of these object columns.

For every table ST in TT2 that is a subtable or supertable of T, let OC(ST) be the intersectio
(possibly empty) of OC(T) and the set of names of the columns of ST.

3.| Rationale Clarify which tables, rows and object columnsare processed by this subclause.

Replace the lead text of General Rule 5) with:

5)  Forevery table ST in TT2:

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

5)
b)

Replace the lead text of General Rule 5) 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 OC(ST) is not empty,

Case:

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

Replace the lead text of General Rule 8) with:

is
ds

>

Case:

8) (el Foreverytable Tin TT2

6. Rationale Editorial.

Replace General Rule 8) a) i) with:

62
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8)

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.

1

.15 Effect of replacing somezrows in a viewed table

Rationale Clarify which tables, rows and object columns are processed by this subclause.
Replace General Rule 8) b) with:

8)

b)  Otherwise, for every row Rthat is identified for replacement in T, Ris+eplaced by its corre
sponding replacement row. R is no longer identified for replacement{T:is no longer identifi
for replacement processing, with or without subtables. Let SUP be {the set consisting of eve
replacement row of every R. SUP is the new delta table of update operation on T.

Rationale Editorial.
Replace the lead text of General Rule 9) d) ii) with:

9)
d)

i) The following <insert statement> is effectively executed without further Access R
and constraint checking;

Rationale: Only target leaf generally underlying tables have new delta tables.
Replace General Rule 4) with:

4)  Letn be the.number of target leaf generally underlying tables of QE. Let Tj, 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 upda
operation on T;. Let Sbe the result of evaluating QE with every reference to Tj, 1 (one) <i < n, bei
replaced with a reference to NT;. Sis the new delta table of update operation on T.

%4

d

e

\te

17 Execution of Teferentiat actions

Rationale: Clarify that F isidentified for deletion processing with subtables.
Replace General Rule 9) a) i) 1) with:

9)
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