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Foreword

190 (the International Organization for Standardization) and IEC (the International Electroteehni-
cdl Commission) form the specialized system for worldwide standardization. National bodies that

take part in the work.

International Standards are drafted in accordance with the rules
Part 3.

In the field of information technology, 1ISO and IEC have stabllse %
IO/IEC JTC 1. Draft Internatlonal Standards adopted
af] least 75% of the national bodies castinga Wwote.

Attention is drawn to the possibility that soxe ok the
sybject of patent rights. 1SO and IEC shall r ~
patent rights.

Amendment 1 to parts 1, 2 ap
Cr];mmittee ISO/IEC JTC 1, Infq

interchange.

© ISO/IEC 2001 — All rights reserved Foreword vii
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Introduction
Tlhe organization of this Amendment is as follows:
1) Clause 1, “Scope”, specifies the scope of this Amendment.
2)| Clause 2, “Normative references”, identifies additional standards that,
Amendment, constitute provisions of this Amendment.
3)| Clause 3, “Definitions, notations, and conventions”, defines the
in this Amendment.
4) Clause 4, “Concepts”, presents concepts used in the defipiti
facilities.
5) Clause 5, “Lexical elements”, defines a number o sed in the definition of
On-Line Analytical Processing facilities’
6)| Clause 6, “Scalar expressions”, defines axqumbe
On-Line Analytical Processing facilities
7)| Clause 7, “Query expressig
tables of data as used in
8)| Clause 8, “Additional ¢omme
definition of On@
9)[ Clause 9, “Schema-tefiniti
statements associgten
10)| Clause 10, “SQ
11)| Clause 1
Analyti
12)| Clause 12, “Dynamic SQL”, defines the SQL dynamic statements.
13)| Clause 13,“Information Schema”, defines viewed tables that contain schema information related
to On+LCine Analytical Processing facilities.
14)| Clause 14, “Status codes”, defines SQLSTATE values related to On-Line Analytical Processing
facilities.
15) Clause 15, “Conformance”, defines the criteria for conformance to this Amendment.
16) Annex A, “SQL conformance summary”, is an informative Annex. It summarizes the confor-
mance requirements of the SQL language.
17) Annex B, “Implementation-defined elements”, is an informative Annex. It lists those features

for which the body of this Amendment states that the syntax, the meaning, the returned
results, the effect on SQL-data and/or schemas, or any other behavior is partly or wholly
implementation-defined.

viii On-Line Analytical Processing (SQL/OLAP) © ISO/IEC 2001 — All rights reserved
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18) Annex C, “Implementation-dependent elements”, is an informative Annex. It lists those features
for which the body of this Amendment states that the syntax, the meaning, the returned
results, the effect on SQL-data and/or schemas, or any other behavior is partly or wholly
implementation-dependent.

19)—Anmex D “SQtfeature andpackage taxoromy s arm informative Anmex. it iderntifies featores
of the SQL language specified in this Amendment by a numeric identifier and a short descriptive
name. This taxonomy is used to specify conformance to Core SQL and may be used to develop
other profiles involving the SQL language.

20)| Annex E, “SQL Packages”, is an informative Annex. It specifies a packags anguage
features.

In the text of this Amendment, Clauses begin a new odd-numbered pag
elements”, through Clause 15, “Conformance”, Subclauses begin a Qe jing blank
sface is not significant.

&

© ISO/IEC 2001 — All rights reserved Introduction ix


https://iecnorm.com/api/?name=b7c6a47e80321e5d19d4a3a0d7597e17



https://iecnorm.com/api/?name=b7c6a47e80321e5d19d4a3a0d7597e17

ISO/IEC 9075-1:1999/Amd.1:2001(E)
ISO/IEC 9075-2:1999/Amd.1:2001(E)
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Information technology — Database languages — SQL —

Part 1: Framework (SQL/Framework)

Plart 2: Foundation (SQL/Foundation)

Part 5: Host Language Bindings (SQL/Bindings)
A

C

MENDMENT 1: _
n-Line Analytical Processing (SQL/OLAP)

1| Scope

This Amendment specifies the syntax and gemantics\ef database language facilities that support

on-line analytical processing.

The database language facilities tR S ical processing include:

— Rank functions.

— Distribution fu.

Tlhis amendmenttalsosincidentally defines several new numeric functions.

NPTE 1 — Theseontext for this Amendment is described by the Reference Model of Data Management
(I$O/1IEC 10032:1993).

© ISO/IEC 2001 — All rights reserved Scope 1
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2 Normative references

Tle following normative documents contain provisions which, through reference in this text, constitute
provisions of this Amendment. For dated references, subsequent amendments to, or revisions of,
any of these publications do not apply. However, parties to agreements based on this Amendment

atle encouraged to investigate the possibility of applying the most recent editiopis of the naermative
dqcuments indicated below. For undated references, the latest edition of theA ativesdocument
referred to applies. Members of 1ISO and IEC maintain registers of currep nternational
Standards.

ISO/IEC 9075-1:1999, Information technology — Database lang Parg 1: Frame-
work (SQL/Framework).

ISO/IEC 9075-2:1999, Information technology — Databas
tion (SQL/Foundation).

ISO/IEC 9075-5:1999, Information tech o — SQL — Part 5: Host
Language Bindings (SQL/Bindings). < S

© ISO/IEC 2001 — All rights reserved Normative references 3
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3 Definitions, notations, and conventions

3[1 Definitions

[ Insert this paragraph | For the purposes of this Amendment, the definitions given

and ISO/IEC 9075-2 apply.

3[2 Notation

[ Insert this paragraph | The syntax notation used in this Amendm
("Backus Normal Form" or "Backus Naur Form"). This versj
clause 3.2, "Notation", of ISO/IEC 9075-1.

3[3 Conventions

Amendment are identical to those described’i

3/3.1 Use of terms

33.1.1 Syntactic con

| Replace 2nd paragraph
<Within group specificatd

Q/IEC. 9075-1

dble 1—Clause, Subclause, and Table relationships

Clause,~Subclause, or Table in
this(part of ISO/IEC 9075

Corresponding Clause, Sub-
clause, or Table from another
part

Part containing corre-
spondence

latise 1, “Scope”

Clause 1, "Scope”

ISO/FC 9075-2

Clause 2, “Normative references”

Clause 3, “Definitions, notations,
and conventions”

Subclause 3.1, “Definitions”

Subclause 3.2, “Notation”

© ISO/IEC 2001 — All rights reserved

Clause 2, "Normative references"

Clause 3, "Definitions, notations,
and conventions"

Subclause 3.1, "Definitions"

Subclause 3.2, "Notation"

ISO/IEC 9075-2
ISO/IEC 9075-2

ISO/IEC 9075-2
ISO/IEC 9075-2

Definitions, notations, and conventions 5
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Table 1—Clause, Subclause, and Table relationships (Cont.)

Clause, Subclause, or Table in
this part of ISO/IEC 9075

Corresponding Clause, Sub-
clause, or Table from another
part

Part containing corre-
spondence

Subclause 3.3, “Conventions”
Subclause 3.3.1, “Use of terms”

Subclause 3.3.1.1, “Syntactic con-
tainment”

Subclause 3.3.2, “Relationships to
pther parts of ISO/IEC 9075”

Subclause 3.3.2.1, “Clause, Sub-
Clause, and Table relationships”

Clause 4, “Concepts”
Subclause 4.1, “Numbers”

Subclause 4.1.1, “Operations involv-
ng numbers”

Subclause 4.2, “Tables”
Subclause 4.2.1, “Windowed tables”

Subclause 4.3, “Data analysis opera-
tions (involving tables)”

Subclause 4.3.1, “Group functi
Subclause 4.3.2, “Window f

Subclause 4.3.3, “Ag
tions”

ate\func-

rator>"

Subclause 5.2, “
fiers”

Clause 6, “Scala

Subclause 6.1, “<set Tunctio
Cation>"

specifi-

Subclausé 6.2, “<numeric value
function>"

Subclause 6.3, “<window function>"

Subclause 3.3, "Conventions"
Subclause 3.3.1, "Use of terms"

Subclause 3.3.1.1, "Syntactic con-
tainment”

(none)

(none)

Clause 4, "Concepts"

Subclause 4.5, "Numb

. "Lexical elements"

Subglause 5.2, "<token> and <sepa-
rator>"

Subclause 5.4, "Names and identi-
fiers"

Clause 6, "Scalar expressions”

Subclause 6.16, "<set function
specification>"

Subclause 6.17, "<numeric value
function>"

(none)

ISO/IEC 9075-2
ISO/IEC 9075-2

1SO/I1 9075-2

ISQ/IEC 9075-2

ISO/IEC 9075-2
(none)

(none)

(none)
(none)

(none)

ISO/IEC 9075-2
ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2
ISO/IEC 9075-2

ISO/IEC 9075-2

(none)

Subclause 6.4, "<value expression>"

Clause 7, “Query expressions”
Subclause 7.1, “<table expression>"

Subclause 7.2, “<joined table>"

Subclause 6.23, "<value expres-
sion>"

Clause 7, "Query expressions”
Subclause 7.4, "<table expression>"

Subclause 7.7, "<joined table>"

6 On-Line Analytical Processing (SQL/OLAP)

ISO/IEC 9075-2

ISO/IEC 9075-2
ISO/IEC 9075-2
ISO/IEC 9075-2

© ISO/IEC 2001 — All rights reserved
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3.3 Conventions

Table 1—Clause, Subclause, and Table relationships (Cont.)

Clause, Subclause, or Table in
this part of ISO/IEC 9075

Corresponding Clause, Sub-
clause, or Table from another
part

Part containing corre-
spondence

Subclause 7.3, “<where clause>"
Subclause 7.4, “<having clause>"
Subclause 7.5, “<window clause>"

Subclause 7.6, “<query specifica-
tion>"

Clause 8, “Additional common
elements”

Subclause 8.1, “<aggregate func-
tion>"

Subclause 8.2, “<sort specification
ist>"

Clause 9, “Schema definition and
Mmanipulation”

Subclause 9.1, “<drop table con-
Straint definition>”

Subclause 9.2, “<drop user-defined
prdering statement>"

Clause 10, “SQL-client modules

Subclause 10.1, “Calls to a
<externally-invoked precedure>’
Clause 11, “Data m@ i

Subclause 11.1, “<decla

single row>"

Clause 12, “P

Subclause-1371, “Definition of SQL
puilt-in<functions”

Clause’14, “Status codes”

Sulbclause 14.1, “QQI STATE”

Subclause 7.8, "<where clause>"
Subclause 7.10, "<having clause>"
(none)

Subclause 7.11, "<query specifica-
tion>"

Clause 10, "Additional common
elements"
(none)

(none)

use\l4,Data manipulation”
ﬁ; se 14.1, "<declare cursor>"

clause 14.5, "<select statement:
single row>"

Clause 15, "Dynamic SQL"

Subclause 15.6, "<prepare state-
ment>"

Clause 20, "Information Schema"

Subclause 20.70, "Definition of SQL
built-in functions"

Clause 22, "Status codes"

Subclause 22 1. "QQI STATE"

ISO/IEC 9075-2
ISO/IEC 9075-2

(none

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2
ISO/IEC 9075-2

ISO/IEC 9075-2
ISO/IEC 9075-2
ISO/IEC 9075-2

ISO/IEC 9075-5
ISO/IEC 9075-5

ISO/IEC 9075-2
ISO/IEC 9075-2

ISO/IEC 9075-2

ISQAEC 9075-2

Clause 15, “Conformance”

Subclause 15.1, “General confor-
mance requirements”

Annex A, “SQL conformance sum-
mary”

© ISO/IEC 2001 — All rights reserved

Clause 23, "Conformance"

Subclause 23.1, "General confor-
mance requirements"

Annex A, "SQL Conformance Sum-
mary"

ISO/IEC 9075-2
ISO/IEC 9075-2

ISO/IEC 9075-2

Definitions, notations, and conventions 7
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Table 1—Clause, Subclause, and Table relationships (Cont.)

Clause, Subclause, or Table in
this part of ISO/IEC 9075

Corresponding Clause, Sub-
clause, or Table from another
part

Part containing corre-
spondence

Annex B, “Implementation-defined
elements”

Annex C, “Implementation-
dependent elements”

Annex D, “SQL feature and package
taxonomy”

Annex E, “SQL Packages”
Subclause E.1, “OLAP”

Figure 1, “lllustration of WIDTH_
BUCKET Semantics”

Table 1, “Clause, Subclause, and
Table relationships”

Table 2, “SQLSTATE class and
Kubclass values”

Table 3, “Implied feature relation-
Ships”

Table 4, “SQL/OLAP feature ta
pnomy for features outside Coke
SQL”

Table 5, “SQL Packages”

Annex B, "Implementation-defined
elements"

Annex C, "Implementation-
dependent elements”

Annex F, "SQL feature and package

taxonomy"
Annex B, "SQL Packages"

(none)

(none)

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-1

<

8 On-Line Analytical Processing (SQL/OLAP)

© ISO/IEC 2001 - All rights reserved



https://iecnorm.com/api/?name=b7c6a47e80321e5d19d4a3a0d7597e17

ISO/IEC 9075 (parts 1, 2 and 5):1999/Amd.1:2001(E)

4 Concepts

411 Numbers

4]1.1 Operations involving numbers

[ Insert this paragraph | The following are also functions that return numbers;

— <natural logarithm> computes the natural logarithm of its argument.

— <exponential function> computes the exponential function, that_is\ e, base of viatural loga-
rithms) raised to the power equal to its argument.

— <power function> raises its first argument to the pow

the value of the final arg
partitioning of the range
the range between the
of the final arg

NOTE 2 — The s
BUCKET Semantlcs

wi dt h_bucket (\\BO, WBB1, WBB2, \BC)

.

'@

wBC WBC +1

WBB1 WBB2

© ISO/IEC 2001 — All rights reserved Concepts 9
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4.2 Tables
4.2 Tables

4.2.1 Windowed tables

A[windowed table is a table together with one or more windows. A window Is a transient data
stfucture associated with a <table expression>. A window is defined explicitly by a <window def¢
injition> or implicitly by an <inline window specification>. Implicitly defined windows have an
implementation-dependent window name. A window is used to specify window partitions and
wlndow frames, which are multisets of rows used in the definition of <window functiog>s,

E
P4
a
ex
R
onti
If
th
th

A

w S specified by a list of <value
ex (for descending order). In addition,
NULLS FIRST or NULLS LAST may be specifi 6 whether a null value should appear
bgfore or after all non-null values i g 0ofeach <value expression>.

Optionally, a window may .
relative to the current row| A wj is\spesified by up to four syntactic elements:

— The choice of R@, 8 icalNdefinition of the window frame by offsetting forward
or backward from\tfie ) gcrement or decrement to the sort key; or ROWS, to
indicate a physical ge déw frame, by counting rows forward or backward from

row determinetk Qgical or physical offset from the current row.

— A <window.frame exclusion>, indicating whether to exclude the current row and/or its peers (if
not already excluded by being prior to the starting row or after the ending row).

Alwindow is described by a window structure descriptor, including:

= - !
— e wWirtdauvv TIdITIT.

— Optionally, the ordering window name—that is, the name of another window, called the ordering
window, that is used to define the partitioning and ordering of the present window.

— The window partitioning clause—that is, a <window partition clause>, if any is specified in
either the present <window specification> or in the window descriptor of the ordering window.

— The window ordering clause—that is, a <window order clause>, if any is specified in either the
present <window specification> or in the window descriptor of the ordering window.

10 On-Line Analytical Processing (SQL/OLAP) © ISO/IEC 2001 — All rights reserved
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4.2 Tables

— The window framing clause—that is, a <window frame clause>, if any.

In general, two <window function>s are computed independently, each one performing its own sort
of its data, even if they use the same data and the same <sort specification list>. Since sorts may
speC|fy partlal orderlngs the computatlon of <W|ndow functlon>s is mewtably non- determlnlstlc

through the rows of a partition in precisely the same order. Two <W|ndow function>s are computed
uging the same (possibly non-deterministic) window ordering of the rows if any of the following‘are
trpe:

and the <sort specification>s pairwise specify or impl
<collation name>s, the same <ordering specificatio

ordering window of the other
the same ordering window.

4

Aldata analysis function is G NS a value derived from a number of rows in the
result of a <table e ' ) { riction may only be invoked as part of a <query
sfecification> or <se at i w>,"and then only in certain contexts, identified below.

Aldata analysis functio

Algroup_function may only appear in the <select list>, <having clause> or <window clause> of a
<query specification> or <select statement: single row>, or in the <order by clause> of a cursor that
is|alsimple table query.

A group function is one of:
— The grouping operation.

— A group aggregate function.

© ISO/IEC 2001 — All rights reserved Concepts 11
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4.3 Data analysis operations (involving tables)

The grouping operation is of the form GROUPI NG <col umm r ef er ence>). The result of such an invo-
cation is 1 (one) in the case of a row whose values are the results of aggregation over that <column

re

ference> during the execution of a grouped query containing CUBE, ROLLUP, or GROUPING

SET, and 0 (zero) otherwise.

4

A
th
or
<q

A

T
ds
S{
w
in

T

ddfi

arl

3.2 Window functions

window function is a function whose result for a given row is derived from the window frame-of
at row as defined by a window structure descriptor of a windowed table. Wi nctions 'may
ly appear in the <select list> of a <query specification> or <select statemep W, or the
rder by clause> of a simply table query.

window function is one of:
A rank function.
A distribution function.
The row number function.
A window aggregate function.

ne rank functions compute the ordinal ran
fined by a window structure descriptor, a indow ordering of those rows, also

ecified by the same window structure decrlp or. RS are not distinct with respect to the
ndow ordering within their i i
dicated by the keywords R

precede R and arg ot
NOTE 3 — This
then there will be ore gr

he distribution mpute a relative rank of a row R within the window partition of R
ure descriptor, expressed as an approximate numeric ratio between 0.0
d 1.0. There.are two ariants, indicated by the keywords PERCENT_RANK and CUME_DIST.

If PERCENT_RANK is specified, then the relative rank of a row R is defined as (RK—1)/(NR—-1),
where RK is defined to be the RANK of R and NR is defined to be the number of rows in the
window partition of R.

— If CUME_DIST is specified, then the relative rank of a row R is defined as NP/NR, where NP

is defined to be the number of rows preceding or peer with R in the window ordering of the
window partition of R and NR is defined to be the number of rows in the window partition of R.

The ROW_NUMBER function computes the sequential row number, starting with 1 (one) for the
first row, of the row within its window partition according to the window ordering of the window.
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4.3 Data analysis operations (involving tables)

The window aggregate functions compute an aggregate value (COUNT, SUM, AVG, etc.), the same
as a group aggregate function, except that the computation aggregates over the window frame of a
row rather than over a group of a grouped table. The hypothetical set functions are not permitted
as window aggregate functions.

4)3.3 Aggregate functions

An aggregate function is a function whose result is derived from an aggregation of rows defined/by
orje of:

— The grouping of a grouped table, in which case the aggregate functio
function, or set function, and for each group there is one aggregatio
in the group.

— The window frame of a row R of a windowed table relative
descriptor, in which case the aggregate function is a windo®
gregation consists of every row in the window frame of
descriptor.

0
sqdtisfy a <search condition> that is specifigd b

Tlhe result of the aggregate function COUN

Eyery unary aggregate functio
adgregate functions can opfti
ag

If
fu

o)
— If COUNT <vatue expression> is specified, then the number of rows that qualify.

— If SUM js specified, then the sum of <value expression> evaluated for each row that qualifies.
— If AVGHis specified, then the average of <value expression> evaluated for each row that qualifies.

— IFMAX is specified, then the maximum value of <value expression> evaluated for each row that

PP HE
quarmitcsS,

— If MIN is specified, then the minimum value of <value expression> evaluated for each row that
qualifies.

— If EVERY is specified, then true if the <value expression> evaluates to true for every row that
qualifies, otherwise, false .

— If ANY or SOME is specified, then true if the <value expression> evaluates to true for at least
one row remaining in the group; otherwise, false .
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4.3 Data analysis operations (involving tables)

— If VAR_PORP is specified, then the population variance of <value expression> evaluated for
each row remaining in the group, defined as the sum of squares of the difference of <value
expression> from the mean of <value expression>, divided by the number of rows remaining.

— If VAR_SAMP is specified, then the sample variance of <value expression> evaluated for each

ToOwW Termaimng i the group, defimedas thesunrof squares of the difference of <vatue expres-
sion> from the mean of <value expression>, divided by the number of rows remaining minus &
(one).

Neither DISTINCT nor ALL are allowed to be specified for V
ol STDDEV_SAMP; redundant duplicates are not removed x

ion> from its mean times the difference of
7, divided by the number of rows remaining.

covariance di 'd e product of the population standard deviation of <independent variable
expression> and the popudation standard deviation of <dependent variable expression>.

— If REGR_R2\is specified, then the square of the correlation coefficient.

— If REGR SLOPE is specified, then the slope of the least-squares-fit linear equation determined
bythe (<independent variable expression>, <dependent variable expression>) pairs.

— WREGR INTERCEPT .is specified, then the y-intercept of the least-squares-fit linear equation

determined by the (<independent variable expression>, <dependent variable expression>) pairs.
— If REGR_SXX is specified, then the sum of squares of <independent variable expression>.
— If REGR_SYY is specified, then the sum of squares of <dependent variable expression>.

— If REGR_SXY is specified, then the sum of products of <independent variable expression> times
<dependent variable expression>.

— If REGR_AVGX is specified, then the average of <independent variable expression>.
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4.3 Data analysis operations (involving tables)

— If REGR_AVGY is specified, then the average of <dependent variable expression>.

There are two inverse distribution functions, PERCENTILE_CONT and PERCENTILE_DISC. Both
inverse distribution functions specify an argument and an ordering of a value expression. The
value of the argument should be between 0 (zero) and 1 (one) inclusive. The value expression is
ejaluated 1or each Tow oT tne group, Nuiis are OiSCEiFCIe(], alnad tne remaining rows are ordaered. 1ne
computation concludes:

— If PERCENTILE_CONT is specified, by considering the pair of consecutive rows that arg-in¢
dicated by the argument, treated as a fraction of the total number of rows/in the_group; and
interpolating the value of the value expression evaluated for these rows.

— If PERCENTILE_DISC is specified, by treating the group as a windeWw paxtitioq_oi\the CUME _
DIST window function, using the specified ordering of the value ¢ 8SSIgN 8 ipdow

E_RANK, PER-

C erent syntax. These
fu is evaluated for all

ro 5 . Jlting collection is treated
ag 3 | indow ordering is the ordering

of] the value of the eponymous
w
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5 Lexical elements

5|1 <token>and <separator>

Function

Specify lexical units (tokens and separators) that participate in SQL lang
Fprmat

<rlon-reserved word> ::=
Il Al alternatives fromlSQO | EC9075-2
| 'Y Al alternatives fromlSQO |EC9075-5

| CEIL | CEILING| CORR| COVAR POP| COVAR
| DENSE_RANK
| EXCLUDE | EXP

| FILTER | FLOOR | FOLLOW NG

RCENTI LE_DI SC | PERCENT_RANK | POVER| PRECEDI NG

\ X | REGR AVGY | REGR COUNT | REGR | NTERCEPT
| R = REGR SXX | REGR SXY | REGR SYY | ROW NUMBER

| UNBOUNDED
VAR POP | VAR SAMP

| W DTH BUCKET

<reserved word> ::=
Il Al alternatives fromlSQ | EC9075-2
| 'Y Al alternatives fromlSQO |EC9075-5

| W NDOW
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5.1 <token> and <separator>

Syntax Rules

No additional Syntax Rules.

>
®
o)

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.

@C@
S
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Function

aptf, Aamanc
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5.2 Names and identifiers

Format

<vi ndow nanme> ::= <identifier>

Syntax Rules

No additional Syntax Rules.

Alccess Rules

No additional Access Rules.

General Rules

Conformance Rules

1)| [insert this CR ] Without Feat

1) A <window name> identifje

P operators”, conforming SQL language
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6 Scalar expressions

6}]1 <setfunction specification>

Function
Specify a value derived by the application of a function to an argument.
Fprmat

<det function specification> ::=
<aggregate function>

| <groupi ng operation>
| Delete the definition of <general set function>
| | Delete the definition of <set function type> |
| | Delete the definition of <computational operation> .
[ | Delete the definition of <set quantifier> | %
a a i

|
NPTE 5 — The deleted definitig d clause 8.1, “<aggregate function>".
Syntax Rules

1) [ Delete SR 1) throughn3)

2)| [Tnsert s SR | If <

not contain a <set

ifies a <filter clause>, then the <filter condition> shall

3) specifies a <general set function>, then the <value ex-
Ple <general set function> shall not contain a <set function

7 If the <value expression> contains a column reference that is

pression> si
specificati

4) If <aggrégate function> specifies <binary set function>, then neither the <de-
pendent{variable expression> nor the <independent variable expression> simply contained in
the <binary set function> shall contain a <set function specification> or a <subquery>. If the
<depéndent variable expression> or <independent variable expression> contains a column ref-
grénce that is an outer reference, then that outer reference shall be the only column reference
contained in the <dependent variable expression> or <independent variable expression>

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

6) If an aggregated argument of a <set function specification> contains a column
reference that is an outer reference, then the <set function specification> shall be contained in
either:

a) A <select list>.

b) A <window clause>.

c) A <subquery> of a <having clause>, in which case the qualifying table of the <column
reference> shall be the table referenced by a <table reference> that is di contained in
the <table expression> that directly contains the <having clause>.

7) If <aggregate function> is specified, then the declared of thegresult s the
declared type of the <aggregate function>. If the declared type is.chagact ing, thep the
collating sequence and coercibility characteristic are the collati anceand coeccibility

characteristic of the <aggregate function>.

8)| | Delete SRs 6) through 14) |

9)| | Delete SR 16)

Alccess Rules

No additional Access Rules.

General Rules

1)| [ Delete GR 1) and GR 2)

2)| | Delete GRs 3)a) thrpugh 3)g) ]

3)| [ Insert this GR If%ggr e funttion

function>.

pecified, then the result is the value of the <aggregate

Conformance e

1)] | Delete CRs 1) through B\

<N\ X
2)| | Delete CRN%
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6.2 <numeric value function>

6.2 <numeric value function>

Function
S

Format

<
oA
<natura
<exponenti a
<power function>
<square root>

<fl oor function>

<rlatural logarithnms ::

<gxponential function> :

function> ::
PONER <I eft paren>
<conma> <nuneri

<fgower

<
<nuneric val ue exp

uneric val ue expres
<nuneric va

quare root> ::

<I

SQRT <l eft
<fll oor functio
FLOO

<d
{ CEIL |

<vli dt h bucket\function> ::

W BTH _BUCKET <I eft

<conma> <wi dth

<idt h _hucket nlnnrnnd> L

uneric value function> :
alternatives from|SQ | EC 9075-2
| ogarit hme

function>

<cei ling function>
<wi dt h bucket function>

EXP <l eft paren> <nuneric val

umeri c val ue expression ¢t

<wi dt h bucket bound 1> <conmma> <wi dth bucket bound 2>

ris_vallie expressi on> <right paren>

fic val ue expression> <right paren>

<l eft paren> <nuneric val ue expression> <right paren>

paren> <wi dth bucket operand> <conmmae>

bucket count> <right paren>

<nurneric val ue expressi on>

<wi dt h bucket bound 1> :

<nurmeric val ue expressi on>

<wi dt h bucket bound 2> :

<nuneric val ue expressi on>

<wi dt h bucket count> ::

<nuneric val ue expressi on>
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6.

2 <numeric value function>

Syntax Rules

1)

2)

3)

4)

5)

6)

7)

A

G

1)

2)

The declared type of the result of <natural logarithm> is approximate numeric
with implementation-defined precision.

Insert this SR | The declared type of the result of <exponential function> is approximate numeric
with implementation-defined precision.

The declared type of the result of <power function> is approxim
implementation-defined precision.

If <square root> is specified, then let NVE be the simply,c0n veric value
expression>. The <square root> is equivalent to

te numeric 'with

POVER (NVE, 0. 5)

The declared type of the result of <floor fun

implementation-defined precision, with the radix of the si
pression>, and with scale 0 (zero).

The declared type of the result of

implementation-defined precision, wit
pression>, and with scale 0 (zero).

bucket function> is the de ed t

ccess Rules

No additional AR (

eneral Rules

If V is 0 (zérqQ) or Regative, then an exception condition is raised: data exception — invalid
argument-for natdral logarithm.

c) Qtherwise, the result is the natural logarithm of V.

If <exponential function> is specified, then let V be the value of the simply con-

tained <numeric value expression>.

a) If Vis the null value, then the result is the null value.

b) Otherwise, the result is e (the base of natural logarithms) raised to the power V. If the
result is not representable in the the declared type of the result, then an exception condition
is raised: data exception — numeric value out of range.
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6.2 <numeric value function>

3) If <power function> is specified, then let NVEB be the <numeric value expres-
sion base>, then let VB be the value of NVEB, let NVEE be the <numeric value expression
exponent>, and let VE be the value of NVEE.

a) If either VB or VE is the null value, then the result is the null value.

b) If VB is 0 (zero) and VE is negative, then an exception condition is raised: data exception <
invalid argument for power function.

c) If VB is 0O (zero) and VE is 0 (zero), then the result is 1 (one).

d) If VB is 0 (zero) and VE is positive, then the result is 0 (zero).

e) If VB is negative and VE is not equal to an exact numeric value

f) If VB is negative and VE is equal to an exact numeric
even number, then the result is the result of

EXP( NVEE* LN( - NVEB) )

g) If VB is negative and VE is equal to.an exac
odd number, then the result is the

- EXP( NVEE* LN( - NVEB) )

h) Otherwise, the result is the result ¢
EXP( NVEE* LN( NVEB

4) If <floor fwqcti e et V be the value of the simply contained

<numeric value express
Case:

a) If Vis the nulpva t t'is the null value.

b) i ‘ : test exact numeric value with scale 0 (zero) that is less than

5) is GR XeiN unction> is specified, then let V be the value of the simply contained

Case:

a) Jf\Wis the null value, then the result is the null value.

b)Y, Otherwise, the result is the least exact numeric value with scale O (zero) that is greater than

or—aciialta VN _LE thic vracult 1o ot v eacan abla by, tha rociilt Aot 4y thon - an ovcan +ion.
OT \.L1uuu O~ trHSTFeSHrtSHhot TPt \.n.)\..lll.uu.ll\.. uy I TCoUTT ot tyr.l\., T o T CACT oTroTT

condition is raised: data exception — numeric value out of range.

6) If <width bucket function> is specified, then let WBO be the value of <width
bucket operand>, let WBB1 be the value of <width bucket bound 1>, let WBB2 be the value of
<width bucket bound 2>, and let WBC be the value of <width bucket count>.

Case:

a) If any of WBO, WBB1, WBB2, or WBC is the null value, then the result is the null value.
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6.2 <numeric value function>

b) If WBC is less than or equal to O (zero), then an exception condition is raised: data exception
— invalid argument for width bucket function.

c) If WBB1 equals WBB2, then an exception condition is raised: data exception — invalid
argument for width bucket function.

d) If WBB1 is less than WBB2, then

Case:

i) If WBO is less than WBB1, then the result is 0 (zero).

ii) If WBO is greater than or equal to WBB2, then the result is

data exception — numeric value out of range.

iii) Otherwise, the result is the greatest exact numeric
than or equal to ((WBC* (WBO- WBB1) / (WBB2 - \\BBS

e) If WBBL1 is greater than WBB2, then
Case:
i)

ii) If WBO is less than or equal to ¥

iii) Otherwise, the res
than or equal t

Conformance F@s

1)| [insert this CR | Wit
shall not specify

<floor funstion> or

Enhanced numeric functions”, conforming SQL language
Ehm>, <exponential function>, <power function>, <square root>,

2)

shall not specify<width bucket function>.
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6.3 <window function>
6.3 <window function>

Function

S VST WSR2 PXP PR TRTZP-C PN
pcuny TC VI Igovy ToricoroTis

Format

<v}i ndow function> ::=
<wi ndow function type> OVER <wi ndow nane or specification>

<wi ndow function type> ::=

<rank function type> <left paren> <right paren>
| ROWNUMBER <l eft paren> <right paren>
| <aggregate function>

<rlank function type> ::=
RANK

| DENSE_RANK

| PERCENT_RANK

| CUME_DI ST
<Wi ndow nane or specification> ::=
<wi ndow nane>
| <in-line wi ndow specification
<iln-1ine w ndow specificatign> ::

<wi ndow specificatigd

Syntax Rules <>
1)) An <aggregate functje

<hypothetical set fv

&> in a <window function> shall not simply contain a

2)| Let OF be the

3)| Case:

obtained. by applyihg the syntactic transformation of a simple table query, as specified in
Subelavse 11.1, “<declare cursor>". Let TE be the <table expression> contained in the result
of that syntactic transformation.

b)\_Otherwise, OF shall be contained in a <select list> that is immediately contained in a
<query specification> QS or a <select statement: single row> SSSR. Let QSS be the in-
nermost <query specification> contained in QS that contains OF. Let TE be the <table
expression> immediately contained in QSS or SSSR.

4) OF shall not contain an outer reference or a <subquery>.

5) If the window ordering clause or the window framing clause of the window structure descriptor
that describes the <window name or specification> is present, then no <aggregate function>
simply contained in <window function> shall specify DISTINCT or <ordered set function>.
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6.3 <window function>

6) Let WNS be the <window name or specification>. Let WDX be a window structure descriptor

that describes the window defined by WNS.

7) If <rank function type> or ROW_NUMBER is specified, then:

ad—thon thao vwiindow
ottty o

) HEDRDANIK oy NE
) T \"4 =g =

T/ Ny

be present.

z
\A4

b) The window framing clause of WDX shall not be present.
c) Case:

i) If WNS is a <window name>, then let WNS1 be WNS.

ii) Otherwise, let WNSL1 be the <window specification details

d) RANK() OVERWAS is equivalent to:

( COUNT (*) OVER ( WNS1 RANGE UNBOUNDED
- COUNT (*) OVER ( WNS1 RANGE CUR

e) If DENSE_RANK is specified, ther

i) Let VEq, ..., VEyN be an enumeration
simply contained in WOC.

ii) DENSE_RANK( ) OVERWAS iseqtiva en%ﬁe <W

CASE
WHEN COUNT(*) OVER (WNS1 RANGE BETWEEN UNBOUNDED PRECEDI NG
AND UNBOUNDED FOLLOW NG = 1

THEN CAST (0 AS ANT1)
ELSE
(CAST (RANK () OVER (WNS1) AS ANT1) - 1) /

(COUNT (*) OVER (WNS1 RANGE BETWEEN UNBOUNDED PRECEDI NG
AND UNBOUNDED FOLLOW NG) - 1)
END

h) Let ANT2 be an approximate numeric type with implementation-defined precision.
CUME_DI ST( ) OVERWAS is equivalent to:
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6.3 <window function>

( CAST ( COUNT (*) OVER
( WNS1 RANGE UNBOUNDED PRECEDI NG ) AS ANT2 ) /
COUNT(*) OVER ( WNS1 RANGE BETWEEN UNBOUNDED PRECEDI NG
AND UNBOUNDED FOLLOW NG ) )

8) Let SL be the <select list> that simply contains OF.

NOTE 6 — If OF is originally contained in an <order by clause> of a cursor that is a simple table query;
the syntactic transformation of Subclause 11.1, “<declare cursor>", must be applied prior to this rule,

9)[ Let SQ be the <set quantifier> of the <query specification> or <select statement: single ow>
that simply contains SL. If there is no <set quantifier>, then let SQ be a zg

10)| If <in-line window specification> is specified, then:

a) Let WS be the <window specification>.

b) Let WSN be an implementation-dependent <window nanie
simply contains WS.

c) Let OFT be the <window function type>.

d) Let SLNEW be the <select list> t

OFT OVER W&N

e) Let FC, WC, GBC, and

f) Case:

i) Ifthereisn

S be the <window clause> simply contained in TE and let WICNEW

WC, WSN AS W5

g) Let"TENEW be:

FC W GBC HC W CNEW
h) Case:

i) If OF is simply contained in a <query specification>, then that <query specification> is
equivalent to:

SELECT SQ SLNEW TENEW
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6.3 <window function>

ii) Otherwise, OF is simply contained in a <select statement: single row>. Let STL be the
<select target list> of that <select statement: single row>. The <select statement: single
row> is equivalent to:

SELECT SQ SLNEW I NTO STL TENEW

Alccess Rules

G

1)

Conformance Rules

1)

2)

3)

4)

None.

eneral Rules

The value of <window function> is the value of the <aggregate f

Without Feature T611, “Elementary OLAP operators
specify a <window function>.

9,
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6.4 <value expression>

6.4 <value expression>

Function

Spcul ly & ‘vu:uC

Format

<rjonpar ent hesi zed val ue expression primry> ::=
'l Al'l alternatives froml SO |EC9075-2
| <wi ndow function>

Syntax Rules

1)

invocation>, respectively.

Alccess Rules

No additional Access Rule

General Rules

1| [Remase GRE] T

<unsigned value spet

&

1)

not be a~swindow function>.
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&
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7 Query expressions

7

<t

S

1)

A

G

&

1)

[
[
[
[

1 <table expression>

prmat

abl e expression> ::=
<from cl ause>

yntax Rules

row type of the result of the application of th
<where clause>, <group by clause> or i
together with the window structure decrip%de i

ccess Rules

No additional A(@
eneral Rules

shall not specify

<where cl ause> ]
<group by cl ause> ]
<havi ng cl ause> ]
<wi ndow cl ause> ]

7whose row type RT is the
ediately contained <from clause>,
specified in the <table expression>,

he <window clause>, if specified.

rUre T612, “Advanced OLAP operators”, conforming SQL language
a <window clause>.
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7.2 <joined table>

7.2 <joined table>

Function

'l No additional Format itens

Syntax Rules

1) [ Replace SR 5)b) | If a <value expression> directly contained in th§ <sea
function specification>, then the <joined table> shall be contained in.a

2)| [ Insert after SR 5) | The <search condition>shall
intervening <subquery>.

Alccess Rules

No additional Access Rule

General Rules

No additional GI R

Conformance R

No additiond
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7.3 <where clause>

7.3 <where clause>

Function

<from clause>.

Format

'l No additional Format itens

Syntax Rules

1) If a <value expression> directly contained in
2)
3)

cation>.

Alccess Rules

No additional A@

General Rules

Conforma

No additional-Conforrhance Rules
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7.4 <having clause>

7.4 <having clause>

Function

'l No additional Format itens

Syntax Rules

1) [ Replace SR 4) | Each column reference contained in a <subqu

2)| | Insert after SR 4) | The <search condition> shall not co
intervening <subquery>.

Alccess Rules

No additional Access Rules

General Rules

1)| [Replace GR 2] When the

argument source
tion>, unless th

Conformance
1)
the following;
a) An unambiguous yeference to a grouping column of T.

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

36 On-Line Analytical Processing (SQL/OLAP) © ISO/IEC 2001 — All rights reserved


https://iecnorm.com/api/?name=b7c6a47e80321e5d19d4a3a0d7597e17

ISO/IEC 9075 (parts 1, 2 and 5):1999/Amd.1:2001(E)

7.5 <window clause>
7.5 <window clause>

Function

<i ndow cl ause> :: =
W NDOW <wi ndow definition |ist>

<wWi ndow definition list> ::=
<wi ndow definition> [ { <comma> <wi ndowdefinition>}...

<vwi ndow definition> ::=
<new wi ndow nane> AS <wi ndow speci fi cation>

<rlew wi ndow nanme> ::= <wi ndow nane>

<wi ndow specification> ::=
<l eft paren> <w ndow specification det

<Wi ndow specification details> ::=
[ <existing wi ndow name> ]

[ <wi ndow partition clause> ]
[ <wi ndow order clause> ]

[ <wi ndow frame cl ause> |

<gxi sting w ndow name> Rx;

<Wi ndow partition us
PARTI TI ON j

<wi ndow partition col%
<wi ndow par td

<v}i ndow frape' cl ause> ::=

<wi ndow frane units>
<wikndow franme extent>

[ " <wi ndow frane excl usion> ]

<wmdow fTame um ts5> . =
ROWB
| RANGE

<wi ndow frane extent> ::=
<wi ndow frane start>
| <wi ndow frame between>

<wi ndow frame start> ::=
UNBOUNDED PRECEDI NG
| <wi ndow frame precedi ng>
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7.5 <window clause>

| CURRENT ROW

<wi ndow frame preceding> ::=
<unsi gned val ue specificati on> PRECEDI NG

<window franme between> ::=

BETWEEN <wi ndow franme bound 1>
AND <wi ndow frane bound 2>

<vi ndow frame bound 1> ::=
<wi ndow franme bound>

<vi ndow frane bound 2> ::=
<wi ndow franme bound>

<v}i ndow frane bound> ::=
<wi ndow frane start>
| UNBOUNDED FOLLOW NG
| <wi ndow franme follow ng>

<yi ndow frame followi ng> ::=
<unsi gned val ue specificati on> FOLLOW
<Wi ndow frame exclusion> ::=
EXCLUDE CURRENT ROW
| EXCLUDE GROUP
| EXCLUDE TIES
| EXCLUDE NO OTHERS

Syntax Rules

1) Let TE be the <

2) <new window name ] G eontained in the scope of another <new window name>

3) Let WDEF b

4) Each <co 3 ined in the <window partition clause> or <window order clause>

NOTE 7 — {f FE is.a grouped table, then the <column reference>s contained in <window partition
clause> or,<window order clause> must reference columns of the grouped table obtained by performing
the syntactic transformation in Subclause 7.6, “<query specification>".

5) The declared type of a partitioning column shall not be LOB-ordered, array-ordered, UDT-EC-
ordered, or UDT-NC-ordered.

6) If T is a grouped table, then let G be the set of grouping columns of T. Each column reference
contained in <window clause> that references a column of T shall reference a column that is
functionally dependent on G or be contained in an aggregated argument of a <set function
specification>.

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

8) If WDEF specifies <window frame between>, then:
a) <window frame bound 1> shall not specify UNBOUNDED FOLLOWING.

b) <window frame bound 2> shall not specify UNBOUNDED PRECEDING.

c) If <window frame bound 1> specifies CURRENT ROW, then <window frame bound 2> shall
not specify <window frame preceding>.

d) If <window frame bound 1> specifies <window frame following>, then <wyindow frame.bound

2> shall not specify <window frame preceding> or CURRENT ROW.

9)| If WDEF specifies <window frame extent>, and does not specify <windo e D >, then

BETWEEN WAGS AND CURRENT ROW
10) If WDEF specifies an <existing window name> EWN,

a) WDEF shall be within the scope of a <windo
name>.

nt to <existing window

b) Let WDX be the window structure de
c) WDEF shall not specify <window pa

d) If WDX has a window6rderi

e) WDX shall not have a
11)| If WDEF's <win®

following>, then le

to thesSyntax Rules of Subclause 6.28, "<datetime value expression>", and Subclause 6.29,
"<interval value expression>", in ISO/IEC 9075-2.

b)~ If ROWS is specified, then the declared type of UVS shall be exact numeric with scale 0
(zero).

12) The scope of the <new window name> simply contained in WDEF consists of any <window
definition>s that follow WDEF in the <window clause>, together with the <select list> of the
<query specification> or <select statement: single row> that simply contains the <window
clause>. If the <window clause> is simply contained in a <query specification> that is the
<query expression body> of a <declare cursor> that is a simple table query, then the scope of
<new window name> also includes the <order by clause> of the <declare cursor>.
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7.5 <window clause>

13) Two window structure descriptors WD1 and WD2 are order-equivalent if all of the following
conditions are met:

a) Let WPCR1j, 1 (one) < i < N1, and WPCR2j, 1 (one) < i < N2, be enumerations of the
<window partition column reference>s contained in the window partitioning clauses of WD1

WPCR2; are equivalent column references.

b) Let SS1;, 1 (one) < i < M1, and SS2;, 1 (one) < i < M2, be enumerations of the <sort
specification>s contained in the window ordering clauses of WD1 and espectively, in
order from left to right. M1 = M2, and, for all i, SS1; and SS2; contai
equivalent column references, specify or imply the same <ordering
imply the same <collate clause>, if any, and specify or imply the §

Alccess Rules

None.

General Rules

1) Let TE be the <table expression> tha
<select list> of the <query specificatio
contains TE.

Case:

a) If SL does not simply<co
garded, and the re
by clause> or <hayv

b) Otherwise, |
tained in TE.

NOTE 8 — Alt

indow name is the <new window name> simply contained in WDEF.

2) If <existing window name> is specified, then let EWN be the <existing window
name> simply contained in WDEF and let WDX be the window structure descriptor
identified by EWN.

3) If <existing window name> Is specified and the window ordering clause of WDX Is
present, then the ordering window name of WDESC is EWN; otherwise, there is no
ordering window name.

4) Case:

A) If WDEF simply contains <window partition clause> WDEFWPC, then WDESC's
window partitioning clause is WDEFWPC.
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7.5 <window clause>

B) If <existing window name> is specified, then WDESC's window partitioning
clause is the window partitioning clause of WDX.

C) Otherwise, WDESC has no window partitioning clause.

B\ _C as

2)
3)

4)

5)

ac
97 oTotT

A) If WDEF simply contains <window order clause> WDEFWOC, then WDESC's
window ordering clause is WDEFWOC.

B) If <existing window name> is specified, then WDESC's wind dering clause

is the window ordering clause of WDX.
C) Otherwise, WDESC has no window ordering clause.

6) If WDEF simply contains <window frame clause> WR WDESC's win-

ii) The result of <window clause> is RTE, toget vit 6 1d structure descriptors
defined by the <window clause>.

under WD, consisting of the
e window partitioning columns of WD.
partition of R is the entire result

tinctfro
If WD has no window partitioning clausg, th
RTE.
each window partition defined by WD,

2, “<sort specification list>", using the <sort
pindow ordering clause. If WD has no window or-

according to the
specification list

dering clause, thelvthé\yi 3 i 5 entirely implementation-dependent, and all rows are
peers. Although the W peer rows within a window partition is implementation-
dependent, the ‘ hall be the same for all window structure descriptors that are
order-equivalef 8 e the same for any pair of windows W1 and W2 such that W1 is

a) If WD.has no wirdow framing clause, then

Case:

i) If the window ordering clause of WD is not present, then WF is the window partition of
R.

ii) Otherwise, WF consists of all rows of the window partition of R that precede R or
are peers of R in the window ordering of the window partition defined by the window
ordering clause.

© ISO/IEC 2001 — All rights reserved Query expressions 41



https://iecnorm.com/api/?name=b7c6a47e80321e5d19d4a3a0d7597e17

ISO/IEC 9075 (parts 1, 2 and 5):1999/Amd.1:2001(E)

7.5 <window clause>

b) Otherwise, let WF initially be the window partition of R defined by WD. Let WFC be the
window framing clause of WD. Let WFB1 be the <window frame bound 1> and let WFB2 be
the <window frame bound 2> contained in WFC.

i) If RANGE is specified, then:

1) In the following subrules, when performing addition or subtraction to combine 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 datetime figld>5\YEAR~and

MONTH, then the <primary datetime field> DAY is set to thg at'is valid
for the <primary datetime field>s YEAR and MONTH, and dition is
raised.

2) Case:

NOTE 9 — In the following subrules, if WFB1 specifi€

A) If WFBL1 specifies <window frame
<unsigned value specification>.

1) If V1P is negative ortheu
data exception — invalid pre

d y> contained in the window ordering
be valug, of SK for the current row.

Otherwise, let SK be th

ase:

i) If the <ordering specification> contained in the window ordering
clause specifies DESC, then let BOUND be the value VSK+V1P.
Remove from WF all rows R2 such that the value of SK in row
R2 is greater than BOUND.

ii) Otherwise, let BOUND be the value VSK—V1P. Remove from

WF all rows R2 such that the value of SK 1n row R2 1s less than
BOUND.

B) If WFB1 specifies CURRENT ROW, then remove from WF all rows that are
not peers of the current row and that precede the current row in the window
ordering defined by WD.
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7.5 <window clause>
C) If WFB1 specifies <window frame following>, then let V1F be the value of the
<unsigned value specification>.

1) If V1F is negative or the null value, then an exception condition is raised:
data exception — invalid preceding or following size in window function.

I1) Otherwise, let SK be the only <sort key> contained in the window ordering
clause of WD. Let VSK be the value of SK for the current row.

Case:

1) If VSKis the null value and if NULLS LAST is spet

the null value.

2) If VSK is not the null value, then:

e from WF all

a) ‘
g null value.

If NULLS FIRST is specified or

byules, if WFB2 specifies UNBOUNDED FOLLOWING, then
this step. WFB2 may not be UNBOUNDED PRECEDING.

data exception — invalid preceding or following size in window function.

I1) Otherwise, let SK be the only <sort key> contained in the window ordering
clause of WD. Let VSK be the value of SK for the current row.

Case:

1) 1If VSK is the null value and if NULLS FIRST is specified or implied,
then remove from WF all rows R2 such that the value of SK in row R2 is
not the null value.

2) If VSK is not the null value, then:

a) If NULLS LAST is specified or implied, then remove from WF all
rows R2 such that the value of SK in row R2 is the null value.
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7.5 <window clause>

b) Case:

i) If the <ordering specification> contained in the window ordering
clause specifies DESC, then let BOUND be the value VSK+V2P.
Remove from WF all rows R2 such that the value of SK in row

RZ2 s tessthamr BOUND:

ii) Otherwise, let BOUND be the value VSK—V2P. Remove from(WF
all rows R2 such that the value of SK in row R2 is greater than
BOUND.

B) If WFB2 specifies CURRENT ROW, then remove from
current row in the ordering defined by WD that are

C) If WFB2 specifies <window frame following>,

I1) Otherwise, let SK be

Case:

I valuena
ows R2 such that the value of SK in row R2 is

Is specified or implied, then remove from WF all
at the value of SK in row R2 is the null value.

clause> specifies DESC, then let BOUND be the value VSK—V2F.
Remove from WF all rows R2 such that the value of SK in row
R2 is less than BOUND.

ii) Otherwise, let BOUND be the value VSK+V2F. Remove from WF
all rows R2 such that the value of SK in row R2 is greater than
BOUND.

ii) If ROWS is specified, then:

1) Case:

NOTE 11 — In the following subrules, if WFB1 specifies UNBOUNDED PRECEDING, then
no rows are removed from WF by this step. WFB1 may not be UNBOUNDED FOLLOWING.

A) If WFBL1 specifies <window frame preceding>, then let V1P be the value of the
<unsigned value specification>.

1) If V1P is negative or the null value, then an exception condition is raised:
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7.5 <window clause>

data exception — invalid preceding or following size in window function.

I1) Otherwise, remove from WF all rows that are more than V1P rows preceding
the current row in the window ordering defined by WD.

ramova from A Al yonvaic fhhat nrasndn
oY e oy Tovwsttratpteceat

r

HAMERT1 cnnecifine CLIDDENIT DAOA/ +han
TV T DT JPComto— oo L3

TSI TN T T OOV Y, TCT

the current row in the window ordering defined by WD.

NOTE 12 — This step removes any peers of the current row that precede it in the
implementation-dependent window ordering.

C) If WFB1 specifies <window frame following>, then let V1\b Itevof the
<unsigned value specification>.

1) If V1F is negative or the null value, then an exception, co
data exception — invalid preceding or followiig size \n Wi

I1) Otherwise, remove from WF all rows tha nt row and all
rows that are less than V1F rows follewd s ow in the window
ordering defined by WD.

NOTE 13 — If V1F is zero, then

f V2P is zero, then the current row is not removed from WF by this
erwise, the current row is removed from WF.

NOTE 16 — This step removes any peers of the current row that follow it in the
implementation-dependent window ordering.

C) If WFB2 specifies <window frame following>, then let V2F be the value of the
<unsigned value specification>.

1) If V2F is negative or the null value, then an exception condition is raised:
data exception — invalid preceding or following size in window function.

I1) Otherwise, remove from WF all rows that are more than V2F rows following
the current row in the window ordering defined by WD.

iii) If <window framing exclusion> WFE is specified, then
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7.5 <window clause>

Case:

1) If EXCLUDE CURRENT ROW is specified and the current row is still a member of
WF, then remove the current row from WF.

2\ I EXC] IDE GCROL
=4 =3 =2 n a4

&

1)

2)

3)

4)

5)

6)

=y} LILEE =V a3 > = = T A =4

current row from WF.

3) If EXCLUDE TIES is specified, then remove any rows other than the current fow
that are peers of the current row from WF.

NOTE 17 — If the current row is already removed from WF, then ji emoved from
WF.

NOTE 18 — If EXCLUDE NO OTHERS is specified, then no addit
WF by this Rule.

onformance Rules

Without Feature T611, “Elementary OLAP operators”, e
specify <window specification>.

Without Feature T612, “Advanced OLAPR operatg
a <window clause>.

tion>.

Without Feature@
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7.6 <query specification>

7.6 <query specification>
Function
S
Format
!l No additional Format itens.
Syntax Rules
1)| [ Insert after SR 10) | Each column reference contained in a <windot ambigu-
ously reference a column of T.
2) If both of the following two conditions are 4 grouped, win-
dowed query:
a) T is a grouped table.
b) Some <derived column> simply contai
3) A grouped, windowed quey
cation> as follows:
a) If GWQ contains an
specified in Subclagse 6.3, “<window
b) If the <selectAist
syntactic tra
9075-2.
c) Let GWQ2b
d) Let SL, kC,
<grou
of <where
and HC, velyMde a zero-length string. Let SQ be the <set quantifier> immediately
contained.in™ juery specification> of GWQ?2, if any; otherwise, let SQ be a zero-length
strings
NOTE 19 — GWQ2 can not lack a <window clause>, since the syntactic transformation of Sub-
clause 6.3, “<window function>", will create one if there is not one in GWQ already.
€), Let N1 be the number of <set function specification>s simply contained in GWQ?2.
f) Let SFS;j, 1 (one) <i < N1, be an enumeration of the <set function specification>s simply
contained in GWQ2.
g) Let SFSI;, 1 (one) < i < N1, be a list of <identifier>s that are distinct from each other and
distinct from all <identifier>s contained in GWQ?2.
h) If N1 =0 (zero), then let SFSL be a zero-length string; otherwise, let SFSL be:
SFS; AS SFSI 1, SFS, ASSFSI 5, . . . , SFSy1 AS SFSI N1
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7.6 <query specification>

i)

)

Let HCNEW be obtained from HC by replacing each <set function specification> SFS; by the
corresponding <identifier> SFSI; .

Let N2 be the number of <column reference>s that are contained in SL or WIC without an
intervening <subquery> or <set function specification>.

k)

p)

a)
r

s)

t)

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

Let CRIj, 1 (one) < j < N2, be a list of <identifier>s that are distinct fromeach other,

distinct from all identifiers in GWQ2, and distinct from all SFSI;.

If N2 = 0 (zero), then let SFSL be a zero-length string; otherwise

CRy ASCRI o, CR, ASCRI 5, . . ., CRy2 AS CRI N2
Let N3 be the number of <derived column>s simply contairned ot specify <as
clause>.

follows:

i) If DCOLy is a single column refe
column designated by the colum

ii) Otherwise, let COLNy be an i

Let SL2 be obtaing
DOOL AS@I

Let GWQN be apa

Let WICNEY
specification>
GWQN-CRI;.

5i by GWQN.SFSI; and by replacing each <column reference> CR; by

If-either SFSL or CRL is a zero-length string, then let COMMA be a zero-length string;
otherwise, let COMMA be “,” (a <comma>).

u)

GWQ is equivalent to the following <query specification>:
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7.6 <query specification>

SELECT SLNEW
FROM ( SELECT SQ SFSL COMVA CRL
FC
WC
GBC
HC ) AS GWN

VW CNEW

4)| [ Insert after SR 11)c) | The <query specification> contains a <window function> that specifies
ROW_NUMBER or whose associated <window specification> specifies ROWS.

5) If <table expression> does not immediately contain a <grgs
lect list> contains either a <value expression> that contains a <set fu
has an aggregated argument that contains a reference to a column of

6) If T is a grouped table, then let G be the set
<value expression> contained in <select list> , each col
of T shall reference some column C that is functional
an aggregated argument of a <set function specificati

7)| [ Insert after SR 16)ayvii) | A <window fu
tain <rank function type>, ROW_NU
COUNT.

Alccess Rules

No additional Access

General Rules

1)] [ Replace introduction o(/GR\JQM?)\ | e or more groups, then each <value expression> is
applied to each gyd ble TEMP of M rows, where M is the number of groups
in T. The i-th col ihs the values derived by the evaluation of the i-th <value
expression>. (Whe ression> is applied to a given group of T, that group is the
ction specification> in the <value expression>.

Conforma

1) W r Feature T301, “Functional dependencies”, if T is a grouped table, then in
each <value‘expression>, each column reference that references a column of T shall reference a
grouping column or be specified in an aggregated argument of a <set function specification>.
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8 Additional common elements

8|1 <aggregate function>

Function

Specify a value computed from a multiset of rows.
Format

<dggregate function> ::=

COUNT <l eft paren> <asterisk> <right paren> | e a
| <general set function> [ <filter clause>

]
| <binary set function> [ <filter clause> ]
| <ordered set function> [ <filter clause>
<deneral set function> ::=
<set functiontype> <left parenr <s tifd
<val ue expression> <right pa

<det function type> ::=
<conput ati onal operation>

<donput ati onal operation>

AVG | MAX | M
| EVERY | ANY |

| COUNT
| STDDEV_PG@ST

DI STI NCT

<flilter clause>\::
FI LTER™] par en>\WHERE <search condition> <right paren>

<hi nary set funs =

<bi nary Sset ion type> <left paren>
<depehdent i abl e expressi on> <conma>
<ichdependent vari abl e expressi on> <right paren>

<hi nary<set function type> ::=
COVAR_POP | COVAR SAMP | CORR | REGR SLCPE
| REGR_INTERCEPT | REGR COUNT | REGR R2 | REGR AVGX | REGR_AVGY

1 PV VA QA\OL

e DR\ DECD.
| NEON OAA ] NGO OTT NN OAT

<dependent variabl e expression> ::=
<nuneric val ue expressi on>

<i ndependent variabl e expression> ::=
<nuneric val ue expressi on>

<ordered set function> ::=
<hypot heti cal set function>
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8.1 <aggregate function>

| <inverse distribution function>

<hypot heti cal set function> ::=

<rank function type> <left paren>
<hypot heti cal set function value expression list> <right paren>
<wi thin group specification>

<Jﬁthin group specification> ::=

W THI N GROUP <l eft paren> ORDER BY
<sort specification list> <right paren>

<Hypot heti cal set function value expression list> ::=

<

<

<

1)
2)

3)

4)

5)

Syntax Rules

<val ue expression> [ { <comma> <val ue expression> }... ]

nverse distribution function> ::=
<inverse distribution function type> <left paren>
<inverse distribution function argunent> <right par
<wi thin group specification>

nverse distribution function argunment> ::=
<nuneric val ue expressi on>
nverse distribution function type> : A=
PERCENTI| LE_CONT
| PERCENTI LE_DI SC

Let AF be the <aggregate

If STDDEV_POP, STDD
shall not be spe

b) Othenwise, the multiset of rows in the current row’s window frame defined by the window
stfucture descriptor identified by the <window aggregate> that simply contains AF, as
defined in Subclause 7.5, “<window clause>".

Let T be the argument source of AF.

6)

7

52

If COUNT is specified, then the declared type of the result is exact numeric with implementation-
defined precision and scale of O (zero).

If <general set function> is specified, then:
a) The <value expression> shall not contain a <window function>.

b) Let DT be the declared type of the <value expression>.
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8.1 <aggregate function>

c) If AF specifies a <general set function> whose <set quantifier> is DISTINCT, then DT shall
not be LOB-ordered, array-ordered, UDT-EC-ordered, or UDT-NC-ordered.

d) If AF specifies a <set function type> that is MAX or MIN, then DT shall not be LOB-ordered,
array-ordered, UDT-EC-ordered, or UDT-NC-ordered.

e) If EVERY, ANY, or SOME is specified, then DT shall be boolean and the declared type of the
result is boolean.

f) If MAX or MIN is specified, then the declared type of the result is DT.

g) If SUM or AVG is specified, then:

i) DT shall be a numeric type or an interval type.

v) If DT is interval, then the decl
as DT.

s character string, then the collating sequence and the
8 determined as in Subclause 4.2.3, "Rules determining collating

8) : alPot contain a <subquery>, a <window function>, or an outer reference.
9)

a) Thel<dependent variable expression> DVE and the <independent variable expression> IVE
shall not contain a <window function>.

b) -Let DTDVE be the declared type of DVE and let DTIVE be the declared type of IVE.

c) Case:

i) The declared type of REGR_COUNT is exact numeric with implementation-defined
precision and scale of 0 (zero).

ii) Otherwise, the declared type of the result is approximate numeric with implementation-
defined precision not less than the precision of the declared type of DVE and not less
than the precision of the declared type of IVE.
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8.1 <aggregate function>

10) If <hypothetical set function> is specified, then:

a)

2\

The <hypothetical set function> shall not contain a <window function>, a <set function
specification>, or a <subquery>.

If 5 <valiia avnraccinn
H—o—<varae—ExXPH

~7

c)

d)

e)

HAph-contatned-in-the—<hypothetical-setfunction-value-expression
list> or the <sort specification list> contains a column reference that is an outer refer-
ence, then that outer reference shall be the only column reference contained in the <valte

expression>.

e
TOoSTOTT SHTPTy corrtaar co— T T—oric

The number of <value expression>s simply contained in <hypothetical set funstionwalue
expression list> shall be the same as the number of <sort key>s siqply céntained in the
<sort specification list>.

The declared type of each <value expression> simply contairied ; ical set
function value expression list> shall be the same as the d & of\the ‘sorresponding
<sort key> simply contained in the <sort specification K ATt A 8 precision and

scale, if applicable. If this is a character type, then t 2 s pertoifes shall be the

Case:

i) If RANK or DENSE_RANK is specified, e\declared type of the result is exact

numeric with implementation-d finc' i with scale 0 (zero).
i) the, restiit issggproximate numeric with implementation-

11) If <inverse distriguti

a)

b)

d)

e)

The <within groyp alPcontain a single <sort specification>.

The <inverse'dis function? shall not contain a <window function>, a <set function
specificatjog

If th unction argument> or the <sort specification> contains a column
refe r reference, then that outer reference shall be the only column

Let DT 'be the dec
catign>:

ared type of the <value expression> simply contained in the <sort specifi-

If-PERCENTILE_CONT is specified, then DT shall be numeric or interval.

The declared type of the result is

Case:
i) If DT is numeric, then approximate numeric with implementation-defined precision.

ii) If DT is interval, then DT.
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8.1 <aggregate function>

Access Rules

1) Case:

3)| If <general set function> is specified, then:

a)

a) If <filter clause> is specified, then the <search condition> is applied to eac
be the multiset of rows of T for which the result of the <search conditjg

b) Otherwise, let T1 be T.

2)| If COUNT(*) is specified, then the result is the cardinality of T1

b) Case:

c) Let N be the cardi

d) Case:

ow of T\Let T1

¢liminating redundant duplicate
ied in Subclause 8.2, "<comparison

type and the comparison of two values in TXA results in unknown , then the maximum
or minimum of TXA is implementation-dependent.

v) If SUM is specified, then the result is the sum of the values in TXA. If the sum is not
within the range of the declared type of the result, then an exception condition is raised:
data exception — numeric value out of range.

vi) If EVERY is specified, then

© ISO/IEC 2001 — All rights reserved

Case:
1) If the value of some element of TXA is false , then the result is false .

2) Otherwise, the result is true .
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8.1 <aggregate function>

vii) If ANY or SOME is specified, then

Case:

1) If the value of some element of TXA is true , then the result is true .

2) Otherwise, the result is false .

viii) If VAR_POP or VAR_SAMP is specified, then let S1 be the sum of values in the column
of TXA, and S2 be the sum of the squares of the values in the column_of TXA.

1) If VAR_PORP is specified, then the result is (S2- S1*S1/ N)/ N.
2) If VAR_SAMP is specified, then:
A) If N is 1 (one), then the result is the null value.

B) Otherwise, the result is (S2-S1*S1/N)/ (N-1

4) If <binary set function type> is specified, then:

a) Let TXA be the two-column table that is the res applying the <dependent variable

each row in which either <depende
pression> is the null value. If one o
condition is raised: warning — nul

e eiminated, then a completion
in set function.

b) Let N be the cardinality~of TXA ¢ of the column of values of <inde-
pendent variable exp of the column of values of <dependent
variable expressionx thedsum of/ the squares of values in the <indepen-

dent variable expressiepx : 2 be the sum of the squares of values in the

<dependent iable - and let SUMXY be the sum of the row-wise prod-

ucts of the v i

<dependent variég

iv) IPREGR_SYY is specified, then the result is ( SUMY2- SUMY* SUMY/ N) .

v)> If REGR_SXY is specified, then the result is ( SUMXY- SUMX* SUMY/ N) .

vi) If REGR_AVGX is specified, then the result is SUMX/ N.

vii) If REGR_AVGY is specified, then the result is SUMY/ N.
viii) If COVAR_POP is specified, then the result is ( SUMXY- SUMX* SUMY/ N) / N.

ix) If COVAR_SAMP is specified, then

Case:

1) If N is 1 (one), then the result is the null value.
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8.1 <aggregate function>

2) Otherwise, the result is ( SUMXY- SUMX* SUMY/ N) / ( N- 1)

xX) If CORR is specified, then

Case:

1) If N*SUMX2 equals SUMX*SUMX, then the result is the null value.

NOTE 20 — In this case, all remaining values of <independent variable expression> are
equal, and consequently the <independent variable expression> does not correlate with the
<dependent variable expression>.

2) If N*SUMY2 equals SUMY*SUMY, then the result is the n

3) Otherwise, the result is SQRT( POAER( N* SUMXY- SR
SUMX* SUMKX) * ( NF SUMY2- SUMY* SUMY) ) ) . If the expone B ap
eAtation-

xi) If REGR_R?2 is specified, then

Case:

1)

AT the exponent of the approximate mathematical result of
within the implementation-defined exponent range for the result

xii) F S X) is specified, then

1)~'If N*SUMX2 equals SUMX*SUMX, then the result is the null value.

NOTE 24 — In this case, all remaining values of <independent variable expression> are
equal, and consequently the least-squares fit line would be vertical, or, if N = 1 (one), then
there is no uniquely determined least-squares-fit line.

2) Otherwise, the result is ( N* SUMXY- SUMX* SUMY) / ( N* SUMX2- SUMX* SUMK) . If the ex-
ponent of the approximate mathematical result of the operation is not within the
implementation-defined exponent range for the result data type, then the result is
the null value.

xiii) If REGR_INTERCEPT is specified, then
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8.1 <aggregate function>

Case:

1) If N*SUMX2 equals SUMX*SUMX, then the result is the null value.

NOTE 25 — In this caes, all remaining values of <independent variable expression> are
equal, and consequently the least-squares fit line would be vertical, or, if N = 1 (one), then

5)

6)

There 1S No uniquety determined feast-squares-fit fine.

2) Otherwise, the result is ( SUMY* SUMX2- SUMX* SUMXY) / ( NF SUMX2- SUMX* SUMKX) . If thie
exponent of the approximate mathematical result of the operation is not within the
implementation-defined exponent range for the result data typ the result is
the null value.

If <hypothetical set function> is specified, then
a) Let WIFT be the <rank function type>.
b) Let TNAME be an implementation-dependent name for.

c) Let K be the number of <value expression>s simply contai
value expression list>.

d) Let VE4, ..., VEk be the <value ¢
function value expression list>.

e) Let WIFTVAL, MARKER and CNy,
names.

f) Let SP]_, PV SPK b
list>. For each i, le
<sort key> with C

g) The result i

, WBPK )
SKk
VALUES ( 1, VE1, ... , VEK) )
AS TXNAME ( MARKER CNi, ... , CNk

) AS TEMPTABLE ( MARKER, W FTVAL )
VWHERE MARKER = 1 )

If <inverse distribution function> is specified, then

d)” Let NVE be the value of the <inverse distribution function argument>.

b) If NVE is the null value, then the result is the null value.

c) If NVE is less than 0 (zero) or greater than 1 (one), then an exception condition is raised:
data exception — numeric value out of range.
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8.1 <aggregate function>

d) Let TXA be the single-column table that is the result of applying the <value expression>
simply contained in the <sort specification> to each row of T1 and eliminating null values.
If one or more null values are eliminated, then a completion condition is raised: warning —
null value eliminated in set function. TXA is ordered by the <sort specification> as specified
in the General Rules of Subclause 8.2, “<sort specification list>".

e) Let TXANAME be an implementation-dependent name for TXA.

f) Let TXCOLNAME be an implementation-dependent column name for the column of TXA.

g) Let WSP be obtained from the <sort specification> by replacing the <sq ithvTXCOL-
NAME.

h) Case:

i) If PERCENTILE_CONT is specified, then:

1) Let ROWO be the greatest exact numeric value

2) Let ROW1 be the least exact numeric x
or equal to NVE*(N—-1). Le

3)

4)

EVMPTABLE T1
ROWLI TO
ROWLI T1 )

sult is just TO.Y. Otherwise, the subquery performs a linear interpolation between
gecutive values whose row numbers in the ordered set, seen as proportions of the
whole, bound the argument of the PERCENTILE_CONT operator.

i) \_Jf PERCENTILE_DISC is specified, then

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

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

3) The result is the result of the <scalar subquery>
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8.

1 <aggregate function>

( SELECT MAXORM N ( TXCOLNAME)
FROM ( SELECT TXCOLNAME,
CUVE_DI ST() OVER ( ORDER BY W\BP)
FROM TXANAME ) AS TEMPTABLE ( TXCOLNAME, CUMEDI ST)
WHERE CUMEDI ST >= NVELIT )

Conformance Rules

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

Without Feature T031, “BOOLEAN data type”, conforming SQL language shall not contain,a
<set function type> that specifies EVERY, ANY, or SOME.

Without Feature F561, “Full value expressions”, or Feature F801, “Full
<general set function> specifies DISTINCT, then the <value expression
reference.

Without Feature F441, "Extended set function support”, i ‘ 6 specifies or
implies ALL, then COUNT shall not be specified.

implies ALL, then the <value expression> shall cont
column of T.

Without Feature F441, “Extended set fun

Without Feature F441[ “ ¢ ction support”, if the <numeric value expression>
simply containe 3 i

contains a colu

Without Feature S024, “Enhanced structured types”, the declared type of a <general set func-
tion> shall not be structured type.

Without Feature T621, “Enhanced numeric functions”, conforming SQL language shall not
specify STDDEV_POP, STDDEV_SAMP, VAR_POP, VAR_SAMP, or <binary set function type>.

12)

13)

14)

Without Feature T612, “Advanced OLAP operators”, conforming SQL language shall not specify
<hypothetical set function> or <inverse distribution function>.

Without Feature T612, “Advanced OLAP operators”, conforming SQL language shall not specify
<filter clause>.

Without Feature S024, “Enhanced structured types”, if a <set quantifier> of DISTINCT is
specified, then the <value expression> shall not be of an ST-ordered declared type.

60 On-Line Analytical Processing (SQL/OLAP) © ISO/IEC 2001 — All rights reserved



https://iecnorm.com/api/?name=b7c6a47e80321e5d19d4a3a0d7597e17

ISO/IEC 9075 (parts 1, 2 and 5):1999/Amd.1:2001(E)

8.2 <sort specification list>
8.2 <sortspecification list>

Function

S ot o cort ardaoe
pcuny o oUTC UTUCT,

Format

<dort specification list> ::=
<sort specification> [ { <commm> <sort specification>}... ]

<dort specification> ::=
<sort key>
[ <ordering specification>] [ <null ordering> ]

<qdort key> ::=
<val ue expressi on>

<grdering specification> ::=
ASC
| DESC
<rull ordering> ::=
NULLS FI RST
| NULLS LAST

Syntax Rules

1) Let DT be the declareg alie expression> immediately contained in the <sort key>
contained in a < aCifi onNx, DX shall pot be LOB-ordered, array-ordered, UDT-EC-

ordered, or UDT-

2)| If <null ordering>1s

Alccess R«

None.

General Rules

1) A <seort specification list> defines an ordering of rows, as follows:

a) Let N be the number of <sort specification>s.

b) LetK;j, 1 (one) <i < N, be the <sort key> contained in the i-th <sort specification>.

c) Each <sort specification> specifies the sort direction for the corresponding sort key K;.
If DESC is not specified in the i-th <sort specification>, then the sort direction for Kj is
ascending and the applicable <comp op> is the <less than operator>. Otherwise, the sort
direction for K; is descending and the applicable <comp op> is the <greater than operator>.
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8.2 <sort specification list>

d) Let P be any row of the multiset of rows to be ordered, and let Q be any other row of the
same multiset of rows.

e) Let PV; and QV; be the values of K; in P and Q, respectively. The relative position of rows
P and Q in the result is determined by comparing PV; and QV; according to the rules of

applicable <comp op> for Kj, with the following special treatment of null values.

Case:

i) If PV; and QV; are both null, then they are considered equal to eac

ii) If PV;j is null and QV; is not null, then

Case:

1) If NULLS FIRST is specified or implied, then PV <comp op>Q apsSidered to be

true .

2) If NULLS LAST is specified or implied, the
false .

QV; is considered to be

iii) If PVj is not null and QV;j is n

Case:

1) If NULLS FIRST is specifie(

2) If NULLS LASY
true .

f) PV; is said c
true for the applics

g) If PV and QY; are

h) The relative positi P is before row Q if PV, precedes QVy for some n, 1 (one) < n <
N, NN om QV; for all i <n.
i) Two rows 8 not distinct with respect to the <sort specification>s are said to be peers

elative ordering of peers is implementation-dependent.

Conformance Rules

1) Without Feature T611, “Elementary OLAP operators”, conforming SQL language shall not
specify <null ordering>.

2) Without Feature S024, “Enhanced structured types”, the declared type of the <value expression>
immediately contained in the <sort key> shall not be ST-ordered.
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9 Schema definition and manipulation

9]1 <drop table constraint definition>

Function
Destroy a constraint on a table.
Format

'l No additional Format itens.

Syntax Rules

1) If V is a view that contajr

a <set function specification>, and if G I
reference list> of QS, and if the table cp

Alccess Rules
No additional Accgss R
General Rules é

No additional General R

Clonformanc
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9.2 <drop user-defined ordering statement>
9.2 <drop user-defined ordering statement>

Function

d-ardarina-meth

D Sotrons o Loy
FSTrUy aOStTl

Format

'l No additional Format itens

Syntax Rules

1) [ Insert this subrule after SR 4)))
declared type is S-ordered.

| A <sort key> that simply contain

Alccess Rules

No additional Access Rules.

General Rules

No additional General Rules.

Clonformance Rules
No additional Co@r ance” Rul
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10 SQL-client modules

1D.1 Calls to an <externally-invoked procedure>

Function
Define the call to an <externally-invoked procedure> by an SQL-agent.
Syntax Rules

1) [ Insertinto SR 2)e) ]
DATA_EXCEPTI ON_| NVALI D_ARGUVMENT_FOR_NATURA
constant SQLSTATE TYPE :="2201E";
DATA_EXCEPTI ON_I NVALI D_ARGUMENT_FOR P
constant SQLSTATE _TYPE : ="27
DATA_EXCEPTI ON_I NVALI D_ARGUMENT_FOR
const ant SQLSTATE_TYPE :
DATA_EXCEPTI ON_| NVALI D _PRECEDI »
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&
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11 Data manipulation

1|1.1 <declare cursor>

Function
Define a cursor

Format

'l No additional Format itens

Delete the definition of <sort specification list> |

Delete the definition of <sort key> |

|
| | Delete the definition of <sort specification> |
|
|

Delete the definition of <ordering specification>

, “<sort specification list>".

NDTE 27 — The deleted definitions are now placed in Su
Syntax Rules %

1)| [ Replace SR 18)Ri)2)A)ll)
directly contain one or/m

2 (s < >

3)
NOTE 28 — The de

S

tately contain the <set quantifier> DISTINCT or
cification>s.

Rwles are now found in Subclause 8.2, “<sort specification list>".

Alccess Rule

No additiona

General Rules

1) If an <order by clause> is specified, then the ordering of rows of the result is de-
termined by the <sort specification list>. The result table specified by the <cursor specification>
iS' FS with all extended sort key columns (if any) removed.

Conformance Rules

No additional Conformance Rules.
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11.2 <select statement: single row>
11.2 <select statement: single row>

Function

R triavia ol iac
farrcve varacs

Format

'l No additional Format itens

Syntax Rules

1) [Deleie SR 5]

nondeterministic.

Alccess Rules

No additional Access Rules

General Rules

No additional General RW

Conformance Rules

No additional Cc@

2)| [ Insert after SR 6) | The <select statement: single row> is poss

ic if S is possibly
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12 Dynamic SQL

1P.1 <prepare statement>

Function
Retrieve values from a specified row of a table.
Fprmat

'l No additional Format itens

Syntax Rules

No additional Syntax Rules
Alccess Rules

No additional Access Rule

General Rules

1) [ Insert after GR 6)a)kxWi)
following> contaWi

B) {#SDT is DATE, then DT is INTERVAL DAY.

€)™ If SDT is TIME(P) WITHOUT TIME ZONE or TIME(P) WITH TIME ZONE, then DT is
INTERVAL HOUR TO SECOND(P).

D) If SDT is TIMESTAMP(P) WITHOUT TIME ZONE or TIMESTAMP(P) WITH TIME
ZONE, then DT is INTERVAL DAY TO SECOND(P).

E) If SDT is an interval type, then DT is SDT.

Conformance Rules

No additional Conformance Rules.
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13 Information Schema

1B.1 Definition of SQL built-in functions

Function
Define the SQL built-in functions.
Definition

[ [Add the following Definitions |

CREATE FUNCTI ON "CEI L" (

N nuneric_type )
RETURNS NUMERIC ( M, 0)
SPECI FI C CEI L

RETURN CEIL ( N)

CREATE FUNCTI ON " CEl LI NG' (

N nuneric_type )
RETURNS NUMERIC ( MP, 0 )
SPECI FI C CEI LI NG

RETURN CEILING ( N) ;

CREATE FUNCTI ON " EXP" (

N nuneric_type )
RETURNS DOUBLE PREC| SI
SPECI FI C EXP

RETURN EXP ( N) ;

CREATE FUNCTI ON "
N numer i c\YYy,
RETURNS NUMERI C
SPECI FI C FLOOR
RETURN FLOOR (

CREATE FUNCTI

SPECI FI C
RETURN LN

CREATE FUNCTI ©N;™ POV
M nuneri c_type,

N nuneri c_type)
RETURNS DOUBLE PRECI SI ON
SPEC!I FI C PONER

REFURN POAER ( M N) ;

L

@C@

FATEFONETHON—-SERT—¢
N nuneric_type )
RETURNS DOUBLE PRECI SI ON
SPECI FI C SQRT
RETURN SQRT ( N )
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13.1 Definition of SQL built-in functions

CREATE FUNCTI ON "W DTH_BUCKET" (

A nuneric_type,
B nuneric_type,
C nuneric_type,
D nuneric_type )

RETURNS NUMERI C (MP, 0)

SPECT FT C W DITH_BUCKET
RETURN W DTH BUCKET ( A, B, C, D ;

GRANT EXECUTE ON SPECI FI C FUNCTI ON | NFORVATI ON_SCHEMA. " CEI L"

T® PUBLI G

GRANT EXECUTE
T® PUBLI G

GRANT EXECUTE
T® PUBLI G

GRANT EXECUTE
T® PUBLI G

T® PUBLI C,

GRANT EXECUTE
T® PUBLI G

GRANT EXECUTE
T® PUBLI G

GRANT EXECUTE
T® PUBLI G

SPEC!I FI C FUNCTI ON
SPEC!I FI C FUNCTI ON

SPECI FI C FUNCTI ON

Description

1) [ Insert this Description | nunqeri
highest type precedence

SPECI FI C FUNCTI ON | NFORVATI ON_SCHEMA. "
SPEC!I FI C FUNCTI ON | NFORVATI ON_SCHEMA. "

ON
ON
ON
GRANT EXECUTE ON SPECI FI C FUNCTI ON | NFORMATI ON_SCHEMA. "
ON
ON
ON

SPECI FI C FUNCTI ON | NFORMATI ON_SCHEMA. " CEI LI NG'
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14 Status codes

14.1 SQLSTATE

Table 2—SQLSTATE class and subclass values A/\(A

Category| Condition Class Subcondition < \ w%ss

All alternatives from ISO/IEC

9075-2
All alternatives from 1SO/IEC
9075-5
X data exception 22 01E
01F
01G

invalid preceding or following size 013
inwihdoyy function
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