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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Com-
mission) form the specialized system for worldwide standardization. National bodies that are members
of ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, govern-
mentaland nnn-gnvprnmpnml in liaison with ISO and IEC also take part in the work

The procedures used to develop this document and those intended for its further maintenancelarg de-
scribed in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the dif-
ferent types of document should be noted. This document was drafted in accordance with-the editorial
ruleg of the ISO/IEC Directives, Part 2 (see www.iso.org/directives or www.iec.ch/membérs experts/ref-
docs)).

ISO 3gnd IEC draw attention to the possibility that the implementation of this-doeument may involvg the
use ¢f (a) patent(s). ISO and IEC take no position concerning the evidence,validity or applicability of any
claimed patent rights in respect thereof. As of the date of publication of this’"document, ISO and IEC have
not rleceived notice of (a) patent(s) which may be required to implementthis document. However, imple-
menfters are cautioned that this may not represent the latest information, which may be obtained from
the datent database available at www.iso.org/patents and https:/y/patents.iec.ch. ISO and IEC shall npt be
held[responsible for identifying any or all such patent rights.

Any frade name used in this document is information given for the convenience of users and doef not
consfitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expres-
sions related to conformity assessment, as well as information about ISO's adherence to the World Trade
Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www.iso.org/iso/fore-

word.html. In the IEC, see www.iec.ch /ufiderstanding-standards.

This|document was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology,|Sub-
compittee SC 32, Data management and interchange.

This|fifth edition cancels and replaces the fourth edition (ISO/IEC 9075-13:2016), which has been tech-
nically revised. It also incorporates the Technical Corrigenda ISO/IEC 9075-13:2016/Cor.1:2019 and
ISO/[[EC 9075-13:2016)/Cor.2:2022.

The main changes are as follows:

— |mpraove the presentation and accuracy of the summaries of implementation-defined and implenen-
ation-dependent aspects of this document;

— introduction of several digital artifacts;
— alignment with updated ISO house style and other guidelines for creating standards.

This fifth edition of ISO/IEC 9075-13 is designed to be used in conjunction with the following editions of
other parts of the ISO/IEC 9075 series, all published in 2023:

— ISO/IEC 9075-1, sixth edition;

— ISO/IEC 9075-2, sixth edition;
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— ISO/IEC 9075-3, sixth edition;

— ISO/IEC 9075-4, seventh edition;
— ISO/IEC 9075-9, fifth edition;

— ISO/IEC 9075-10, fifth edition;

— ISO/IEC 9075-11, fifth edition;

— ]SO/IEC 9075-14, sixth edition;
— ]SO/IEC 9075-15, second edition;

— 1SO/IEC 9075-16, first edition.

Alist of all parts in the ISO/IEC 9075 series can be found on the ISO and IEC websites.

Any feedback or questions on this document should be directed to the user’s\national standards bofly. A
complete listing of these bodies can be found at www.iso.org/members-html and www.iec.ch/natipnal-

cominittees.

viii
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Introduction

The organization of this document is as follows:

1)
2)

3)
4)
5)

6)
7)
8)

9)

10)

11)
12)

13)

14)
15)

16)
17)
18)

19)

20)

21)

Clause 1, “Scope”, specifies the scope of this document.

3(E)

Clause 2, “Normative references”, identifies additional standards that, through reference in this

document, constitute provisions of this document.
Clause 3, “Terms and definitions”, defines the terms and definitions used in this document.
Clause 4, “Concepts”, presents concepts used in the definition of Java routines and types.

Clause 5, “Lexical elements”, defines a number of lexical elements used in the définition of Jav.
routines and types.

Clause 6, “Scalar expressions”, defines the elements of the language that produce scalar valueg.

Clause 7, “Predicates”, defines the predicates of the language.

Clause 8, “Additional common rules”, specifies the rules for assignments that retrieve data from or

store data into SQL-data, and formation rules for set operations.

Clause 9, “Additional common elements”, defines additionallanguage elements that are used in

various parts of the language.

Clause 10, “Schema definition and manipulation”, defines the schema definition and manipulation

statements associated with the definition of Javd routines and types.
Clause 11, “Access control”, defines facilities>for controlling access to SQL-data.

Clause 12, “Built-in procedures”, defines,new built-in procedures used in the definition of Jave
routines and types.

Clause 13, “Java topics”, definesthe facilities supported by implementations of this document
the conventions used in deployment descriptor files.

Clause 14, “Information Schema”, defines viewed tables that contain schema information.

and

Clause 15, “Definition,Schema”, defines base tables on which the viewed tables containing schema

information depehd.
Clause 16, “Status codes”, defines SQLSTATE values related to Java routines and types.

Clause 17,*Conformance”, defines the criteria for conformance to this document.

AnnexA, “SQL conformance summary”, is an informative Annex. It summarizes the conformarnce

requirements of the SQL language.

A n_«“x 1 e des A | 1 el st e A Tl cta o1 £ 4= £
AlllICA' D, HHTPITHITIHTTAUUITTUTIITICTU TITIITILS -, 15 dI HITUTHIdUVE AT TUIISLS LITUST ITALUITS 1

r

which the body of this document states that the syntax, the meaning, the returned results, the effect

on SQL-data and/or schemas, or other aspect is partly or wholly implementation-defined.

Annex C, “Implementation-dependent elements”, is an informative Annex. It lists those features for
which the body of this document states that the syntax, the meaning, the returned results, the effect

on SQL-data and/or schemas, or other aspect is partly or wholly implementation-dependent.

Annex D, “SQL optional feature taxonomy”, is an informative Annex. It identifies the optional features
of the SQL language specified in this document by an identifier and a short descriptive name. This

taxonomy is used to specify conformance.

© ISO/IEC 2023 - All rights reserved
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22) Annex E, “Deprecated features”, is an informative Annex. It lists features that the responsible
Technical Committee intends not to include in a future edition of this document.

23) Annex E “Incompatibilities with ISO/IEC 9075:2016”, is an informative Annex. It lists incompatib-
ilities with the previous edition of this document.

24) Annex G, “Defect Reports not addressed in this edition of this document”, is an informative Annex.
It describes the Defect Reports that were known at the time of publication of this document. Each
of these problems is a problem carried forward from the previous edition of the ISO/IEC 9075

series. No new problems have been created In the drafting of this edition of this document.

In the text of this document, Clauses begin a new odd-numbered page, and in Clause 5, “Lexical élements”,
thrqugh Clause 17, “Conformance”, Subclauses begin a new page. Any resulting blank space-isnot signi-
ficant.
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Information technology — Database language SQL —

Part 13:
SQL Routines and Types Using the Java™ Programming Language (SQL/JRT)

1 |Scope

Thig document specifies the ability to invoke static methods written in the ]ava1 programming langhiage
as S[QL-invoked routines and to use classes defined in the Java programming language as SQL structyired
usef-defined types.

1 Java™is aregistered trademark of Oracle Corporation and/or its affiliates.
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2 Normative references

The following documents are referred to in the text in such a way that some or all of their content consti-
tutes requirements of this document. For dated references, only the edition cited applies. For undated

f 41 ) R b ] Ll £ o | dofa 1 1 a | ) 1.
refe CILES, UIT IaltoL TUILIVIT U UHIT TTITITHLCTUW UULUITITIIU THITIUUIllS dlly dllITITULIITIILS J AP PIITS.

I§0/1EC 9075-1, Information technology — Database languages — SQL — Part 1: Framewornk
(§OL/Framework)

—

§0/IEC 9075-2, Information technology — Database languages — SQL — Part 2: Foundation
YQL/Foundation)

et ~
Lo L

0/IEC 9075-10, Information technology — Database languages — SQL — Part10: Object Langupge
indings (SQL/OLB)

I§0/1EC 9075-11, Information technology — Database languages — SQL ™~ Part 11: Information ¢nd
Definition Schemas (SQL/Schemata)

uy]

Jdva Community Process. The Java™ Language Specification [onlifie]. Java SE 13 Edition. Redwood
Shores, California, USA: Oracle, Availableatht t ps: / / docs. eracl e. coni j avase/ specs/j 1/ -
spl13/j1s13. pdf

va Community Process. The Java™ Virtual Machine Spécification [online]. Java SE 13 Edition. Redwood
nores, California, USA: Oracle, Availableatht t ps: / / docs. or acl e. coni j avase/ specs/j vn/ -
£13/j virs13. pdf

n LT

Jdva Community Process. Java™ Object Serializdtion Specification [online]. Redwood Shores, California,
USA: Oracle, Availableatht t ps: / / docs,-or'acl e. conf en/ j aval/ j avase/ 13/ docs/ specp/ -
serialization/serial-arch. htni

dva Community Process. JDBC™ 4:3 Specification [online]. Edition 4.3. Redwood Shores, Californja,
USA: Oracle, Available at ht t ps:.//downl oad. or acl e. com ot n- pub/j cp/ -
dbc-4_3-nrel 3-eval - spec/j dbc4. 3-fr-spec. pdf

—

—
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Terms and definitions

3(E)

For the purposes of this document, the terms and definitions given in ISO/IEC 9075-1, ISO/IEC 9075-2,

Java

,JVMS, and the following apply.

ISO

3.1
bloc¢

rela

3.2

class declaration

spe
nest
stat,

3.3
clas
file

34
clas

con
decl

3.5

class variable

stat

3.6

field

clas
3.7
inst
blod

credted

3.8

and [EC maintain terminological databases for use in standardization at the following addresse
ISO Online browsing platform: available at ht t ps: / / ww. i so. or g/ obp

IEC Electropedia: available atht t ps: // ww. el ect r opedi a. or g/

k
fed statements within braces, which would be treated as a single statement

ifies a possibly empty set consisting of zero or more fields (3.6), zero or more methods, zero or n
pd classes (3.11), zero or more interfaces (3.9), zero or more instance initializers (3.7), zero or m
c initializers (3.13), and zero or more constructors

s file
containing Java byte code

s instance
ists of an instance of each instance variahle (3.8) declared in the class and each instance variable
ared in the superclasses of the class

c variable declared in a class

b variables (3.5) and-instance variables (3.8) of a class

Ance initializer
k that is.used to initialize the instance data member, that runs each time when object of the clas

12

nore
ore

3.8)

sis

instance variable
variable that is declared inside a class but outside the scope of any method

3.9

interface

Java

construct consisting of a set of method signatures

3.10
local variable
variables declared inside the body of a method

© ISO/IEC 2023 - All rights reserved
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3 Terms and definitions

3.11
nested class
class within another class

3.12
package
zero or more classes, zero or more interfaces (3.9), and zero or more subpackages (3.14)

3.13
statiic initializer
exequtes code before the object initialization

with

vely,

or:

[ype

external Java routine
extdrnal routine defined with an <SQL-invoked routine> that specifies LANGUAGE JAVA and either

PROCEDURE or FUNCTION, or defined with a <user-defined type definition> that specifies an <external
Java type clause>

3.21

installed JAR

JAR (3.22) whose existence has been registered with the SQL-environment and whose contents have
been copied into that SQL-environment due to execution of one of the procedures SQLJ. | NSTALL_JAR
and SQLJ. REPLACE_JAR

4 © ISO/IEC 2023 - All rights reserved
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3 Terms and definitions

3.22
JAR
Java Archive

zip-formatted file, as described by the j ava. uti | . zi p section of JVMS, containing zero or more Java

cl ass and ser files, and zero or more deployment descriptor files

Note 1 to entry: JARs are a normal vehicle for distributing Java programs and the mechanism specified
by this document to provide the implementation of external Java routines and external Java data types

to an SQL-environment.

3.2
ser file

file fontaining representations of Java objects in the form defined in Java Serialization

3.2
subject Java class

Java class uniquely identified by the combination of the class’s subject Java class.naine (3.25) and its
containing JAR (3.22)

3.2
subject Java class name
fullyf-qualified package name and class name of a Java class

3.2
system class
Java class provided by a conforming implementation of this\document that can be referenced by an

extdrnal Java routine or an external Java data type withoutthat class having been included in an inst3
JAR([3.22)

lled

© ISO/IEC 2023 - All rights reserved


https://standardsiso.com/api/?name=3dc4fe8a9a90714ebcc9830e0bcc92af

ISO/IEC 9075-13:2023(E)

4

Concepts

This Clause modifies Clause 4, “Concepts”, in ISO/IEC 9075-2.

4.1
This
4.1
This
The

The
htt
this

I SO | EC 9075- 13(E) _JRT. bnf . t xt . To download the syntax defined in an XML format, selecf

file
41
Buil

The

Notations anmd conventions
Subclause modifies Subclause 4.1, “Notations and conventions”, in ISO/IEC 9075-2.

1 Notations

Subclause modifies Subclause 4.1.1, “Notations”, in ISO/IEC 9075-2.
notations used in this document are defined in ISO/IEC 9075-1.

syntax defined in this document is available from the ISO website as a “digital artifact”. See
ps://standards.iso.org/iso-iec/9075/- 13/ ed-5/ en/tedownload digital artifact
document. To download the syntax defined in a plain-text format, select the file named

named | SO | EC 9075- 13(E) _JRT. bnf. xni .

2 Specification of built-in procedures
[t-in procedures are specified in terms of the following information.
Function: A short statement of the purpose of the procedure.

Signature: A specification, in SQL, of the signature of the procedure. The only purpose of the si
ture is to specify the procedure name, pavameter names, and parameter types. The manner in w|
these built-in procedures are defined.is implementation-dependent (UW004).

Access Rules: A specification ifi English of rules governing the accessibility of schema objects
shall hold before the General Rules may be successfully applied.

Where more than one Géneral Rule is used to specify the effect of an element, the required eff]
is that which would\bé obtained by beginning with the first General Rule and applying the Rul
numeric sequence-unless a Rule is applied that specifies or implies a change in sequence or terf
ation of the application of the Rules. Unless otherwise specified or implied by a specific Rule t

Conformance Rules: A specification of how the element shall be supported for conformance
SQls

General Rules: A specification in English of the run-time effect of invocation of the procedure.

s for

the

bna-
hich

that

bct
ES in
min-
hat

is applied, application of General Rules terminates when the last in the sequence has been applied.

[o

sCope of notational symbols is the Subclause in which those symbols are defined. Within a Subcla

use,

the symbols defined in the Signature, AcCess RUles, or General Rules can be referenced in other rules
provided that they are defined before being referenced.

4.1.3 Specification of deployment descriptor files

Deployment descriptor files are specified in terms of the following.

Function: A short statement of the purpose of the deployment descriptor file.

Model: A brief description of the manner in which a deployment descriptor file is identified within

its containing JAR.
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— Properties: A BNF specification of the syntax of the contents of a deployment descriptor file.

— Description: A specification of the requirements and restrictions on the contents of a deployment
descriptor file.

— Conformance Rules: A specification of how the element shall be supported for conformance to
SQL.

4.2 Java programming language

The(Java programming language is a class-based, object-oriented language. This document uses the|fol-
lowing Java concepts and terminology.

A clgss is the basic construct of Java programs, in that all executable Java code is contained\in a Java ¢lass
defipition. A class is declared by a class declaration that specifies a possibly empty set ‘consisting of gero
or npore fields, zero or more methods, zero or more nested classes, zero or more intérfaces, zero or more
instance initializers, zero or more static initializers, and zero or more constructors.

Thelscope of a variable is a class, an instance of the class, or a method of the class. The scope of a variable
thatlis declared static is the class, and the variable is called a class variable. The scope of each other variable
declared in the class is instances of the class, and such a variable is calléd’an instance variable. Class
varipbles and instance variables of a class are called fields of that class. The scope of a variable declgred
in ajmethod is the block or Java f or statement in which it is declaredin that method, and the variable is
called a local variable.

A cl@ss instance consists of an instance of each instance variable declared in the class and each instgnce
varipble declared in the superclasses of the class. Class instances are strongly typed by the class name.
Theloperations available on a class instance are thosedéfined for its class.

With the exception of the class j ava. | ang. Obj ectieach class is declared to extend (at most) one other
clasp; a class not explicitly declared to extend andther class implicitly extends j ava. | ang. Qbj ect . The
declared class is a direct subclass of the class that it extends; the class that it extends is the direct super¢lass
of the declared class.

Class B is a subclass of class A if B is adirect subclass of 4, or if there exists some class C such that Bjis a
direct subclass of C and C is a subclass of A. Likewise, class B is a superclass of class A if B is a direct
supérclass of 4, or if there existsisome class C such that B is a direct superclass of € and C is a superglass
of A| A subclass has all of thefields and methods of its superclasses and an instance of class B may He
used wherever an instance of-a superclass of B is permitted.

A method is an executableroutine. A method can be declared static, in which case it is called a class method;
othgrwise, it is called@n instance method. A class method can be referenced by qualifying the methad
namnje with eitherthe’class name or the name of an instance of the class. An instance method is referefced
by qualifying the-method name with a Java expression that results in an instance of the class or, in the
casq of a constructor, with “new”. The method body of an instance method can reference its class variables,
instance variables, and local variables.

ThelJava method signature of a method consists of the method name and the number of parameters|and
their data types.

A package consists of zero or more classes, zero or more interfaces, and zero or more subpackages (a
subpackage is a package within a package); each package provides its own namespace and classes within
a package are able to refer to other classes in the same package, including classes not referenceable from
outside the package. Every class belongs to exactly one package, either an explicitly specified named
package or the anonymous default package. A class can specify Java i nport statements to refer to other
named packages whose classes can then be referenced within the class without package qualification.

A class, field, or methods can be declared as public, private, or protected. A public variable or method can
be accessed by any method. A private variable or method can only be referenced by methods in the same
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class. A protected variable or method can only be referenced by methods of the same class or subclasses
thereof. A method that is not declared as public, private, or protected can only be called by methods
declared by classes in the same package.

An interface is a Java construct consisting of a set of method signatures. An interface can be implemented
by zero or more classes, a class can be declared to implement zero or more interfaces, and a class is
required to have methods with the signatures specified by all of its declared interfaces.

The Java Serializable interface, j ava. i 0. Seri al i zabl e, as described in JVMS, defines a transformation
betyeen a Java instance and a| ava. 1 0. Qut put St r eamor | ava. 1 0. I nput St r eam as defined by the
jav.io. Qut put Streamandj ava. i o. | nput St r eamsections of JVMS respectively, writing a persSistent
repilesentation of an instance of a Java object and reading a persistent representation of an instancg of
a Jaya object. This transformation retains sufficient information to identify the most specific class of the
instance and to reconstruct the instance.

The|lava SQLData interface, j ava. sgl . SQLDat a, as described in J]DBC and JVMS, defines a transformdtion
between a Java instance and an SQL user-defined data type.

The(source for a Java class is normally stored in a Java file with the file-type {java”, e.g., nycl ass. j aya.
Javalis normally compiled to a byte coded instruction set that is portable toany platform supporting Java.
A file containing such byte code is normally stored in a class file with thefile-type “class”, e.g., nyc-
| asg. cl ass.

”

A sett of class files can be assembled into a Java archive file, or JAR{usually with a file extension of “jar”.
AJAR is a zip formatted file containing a set of Java class files. JARs are the normal vehicle for distribyting
Java programs.

4.3 SQL-invoked routines
This Subclause modifies Subclause 4.35, “SQL-invoked routines”, in ISO/IEC 9075-2.

4.311 Characteristics of SQL-invoked routines

This Subclause modifies Subclause 4.35.2{“Characteristics of SQL-invoked routines”, in ISO/IEC 9075-2.

‘Insvrt after the 2nd paragraph: ‘ External routines appear in two seemingly similar, but fundamentally
diffgring, forms, where the key differentiator is whether or not the external routine’s routine descriptor
spegifies that the body of the-SQL-invoked routine is written in Java. When the body of the SQL-invaked
roufline is written in Java, the-external routine is an external Java routine; some differences from other
external routines include'the following items.

— | For any other-eXxternal routine, the executable form (such as a dynamic link library or some rup-
time interpfeted form) of that routine exists externally to the SQL-environment’s catalogs; forjan

external Java routine, the executable form is provided by a specified subject Java routine that exists
in the SQL-environment’s catalogs in an installed JAR.

— | Bécduse an installed JAR is not required to be completely self-contained (i.e., to have no referehces
to)Java classes outside of itself), a mechanism is provided to allow a subject Java class to refergnce
classes defined by class files contained in its installed JAR or in other installed JARs. See Subclause 9.3,
“<SQL Java path>".

NOTE 1 — Once an external Java routine has been created, its use in SQL statements executed by the containing SQL-
environment is similar to that of other external routines.

Insert into the 8th paragraph, after the last list item:‘

— Iftheinstance SQL-invoked method is an external Java routine, the term “set of overriding methods”
is not applicable; for such methods, the capabilities provided by overriding methods duplicate Java's
own mechanisms and the subject routine executed is the one that would be invoked when no
overriding methods are specified.
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4.3 SQL-invoked routines

‘Augment the 15th paragraph‘ by adding “When the SQL-invoked routine is not an external Java routine,”

asa

restriction to the beginning of the Rule.

‘Insert after the 15th paragraph:‘ When the SQL-invoked routine is an external Java routine, values in

the effective SQL parameter list are passed to the program identified by <routine body> according to the
rules of Subclause 4.6, “Parameter mapping”.

4.4

Java class name resolution
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cal JVMs provide a class name resolution, or search path, mechanism based on an environmenit3
hble called CLASSPATH. When a JVM encounters a previously unseen reference to a class, themem
e list of directories and JARs appearing in the classpath are examined in order until eitherthe d
und or the end of the list is reached. Failure to locate a referenced class is a runtime error that
h cause the application that experiences it to terminate.

n JARs appear in the CLASSPATH, an ability exists for further effective extensien.of that CLASSP4

Addjitional JARs will be included in the class resolution process when a JAR in the CLASSPATH has a
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of a'Iditional JARs. These O ass- Pat h attribute URLs are relative to the souree, for example, the direc

at URL, is not allowed in a d ass- Pat h attribute. The JARs enumerated by d ass- Pat h attribut
nd the CLASSPATH.

n aJVM is transitioned to being effectively within an SQL-environment, the problem of managil
VM'’s class name resolution continues to exist, but with.-a.change in emphasis. One important chz
At an installed JAR manifest’s O ass- Pat h attributes cannot be honored. No relative URL has mea
n the source of the current JAR is given by a <catalaginame>, <unqualified schema name>, and

To allow the creators of Java applications a greaterdegree of control over class name resolution,
hdded security associated with that control, a Cl*ass- Pat h attribute-like mechanism is defined {
bperty of the JARs containing the Java appli¢dtions, rather than as an environmental variable of
ent session (such as, for example, CURRENT_PATH for dynamic statements). This mechanism, refe
5 a JAR's SQL-Java path, provides a means for owners of installed JARs to control the class resolu
ess that the CLASSPATH and d ass<'Pat h attributes give users and creators of JARs outside an §
ronment. But, note that these two mechanisms are only similar, they are not identical. If, while

rnal Java routine is being executed, a previously unseen class reference is encountered, that cla
ched for in the JAR containing the definition of the currently executing class, and, if it is not foul

QL-Java path specifies-how a JVM resolves a class name when a class within a JAR references a (
is not a system class’or not in the same JAR. SQLJ. ALTER JAVA PATHis used to associated an S(
path with a JAR)An SQL-Java path is a list of ( referenced item, referenced JAR) pairs. A referen
can be eithéra'class, a package, or '*' to specify the entire JAR. The SQL-Java path list is searche
prder the-pairs are specified. For each (referenced item, referenced JAR) pair (RI, R]), the follow
s are taken.

If Rl'is the class name, then the class shall be defined in RJ. If it is not, an exception condition i
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Class will be sought in th€ manner specified by the SQL-Java path associated with that JAR (if anfy).
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If Rl is the package of the class being resolved, then the class shall be defined in RJ. If it is not, an

exception condition is raised.

If Rl is "*' and the class is defined in R/, then that resolution is used; otherwise, subsequent pairs

are tested.
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4.5 SQL result sets

Cursors, or SQL result sets, appear to Java applications in two forms; the first, as an object of a class that
implements the interfacej ava. sql . Resul t Set asdefined in JDBC and JVMS, referred to as a JDBC ResultSet;
the second, as an object of a class that implements the interface sql j . runti nme. Resul t Set | t er at or as

defined by ISO/IEC 9075-10, referred to as an SQLJ Iterator.

In [SO/IEC 9075-2, SQL-invoked procedures are declared to be able to return zero or more dynamic
result sets_referred to as result set cursors To he a returned result set cursor, a cursor’s declaration shall
spe¢ify WITH RETURN, and the cursor shall be open at the point that the SQL-invoked procedureeyits.
Whille external Java routines that are SQL-invoked procedures can likewise be declared to return.zefo
or njore dynamic result sets, in some other respects, this document’s treatment of result set cursors differs
fromp that of ISO/IEC 9075-2.

In afJava application, all JDBC ResultSets and SQL]J Iterators are implicitly result set cdrsers, that is, their
undprlying cursor declarations implicitly specify WITH RETURN. So, in this document, to actually bg a
returned result set cursor it is not sufficient that the corresponding JDBC ResultSet’s or SQL]J Iteratar’s
undprlying cursor be open when the SQL-invoked procedure exits; the JDBC ResultSet or SQL] Iterator
shall also have been explicitly assigned to a parameter of the subject Java reutine that represents ar
output parameter. As discussed in Subclause 4.6, “Parameter mapping”aird Subclause 8.1, “Invokinig an
SQLtinvoked routine”, output parameters are represented to a subject Java routine as the first elempnt
of apne dimensional array of a Java data type that can be mapped to an SQL data type. For dynamic r¢sult
sets| the array shall be of a class that implements the interface java. sql . Resul t Set or the interfac
sqglj|. runtime. Resul t Set | t er at or, the JDBC ResultSet or SQI{ terator shall have been explicitly assigned
to the first element of that array, and that JDBC ResultSet oixSQL] Iterator shall not have been closed.

It is important to note that this difference in how a resul@set cursor becomes a returned result set cufrsor
isible to the calling application. As described in*Subclause 8.1, “Invoking an SQL-invoked routine”,

the ¢alling application will be returned zero or moré& dynamic result sets in the order in which the cursors
werg opened, just as in ISO/IEC 9075-2; the order‘of the parameters in the subject Java routine doeg not

imppct the order in which the calling application accesses the returned result sets.

4.6 Parameter mapping

Let 5T be some SQL data type and\let /T be some Java data type.

;jnd]T are simply mappable-if and only if ST and JT are specified respectively in the first and second
coluymns of some row of the Pata type conversion tables, Table B.1, entitled “JDBC Types mapped to |ava
Typgs”, in JDBC. The Java-data type JT is the corresponding Java data type of ST.

d JT are objectmappable if and only if ST and JT are specified respectively in the first and second
colil]n mns of somerow of the Data type conversion tables, Table B.3, entitled “Mapping from JDBC Types
to Jgva ObjectTypes”, in JDBC, or if the descriptor of ST specifies that it is an external Java data type and
the fescripterspecifies JT as the <Java class name> in the <jar and class name>.

ST and/JT are output mappable if and only if exactly one of the following is true.

e1ther 51mply mappable to ]T2 or ob]ect mappable to ]TZ

— JTisjava.lang. StringBuf f er and its corresponding parameter in the augmented SQL parameter
declaration list is the save area data item.

An SQL array type with an element data type ST and JT are array mappable if and only if JT is a one
dimensional array type with an element data type JTZ and ST is either simply mappable to JT2 or object
mappable to JT2.
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ST and JT are mappable if and only if ST and JT are simply mappable, object mappable, output mappable,
or array mappable.

A Java data type is mappable if and only if it is mappable to some SQL data type.

AJava class is result set oriented if and only if it is either of the following.

— Aclass that implements the Java interface j ava. sql . Resul t Set .

— A class that implements the Java interface sgl j . runti me. Resul t Set | t er at or.

NOTE 2 — These classes are generated by iterator declarations (#sql it erat or) as specified in ISO/IEC9075-10.

A Jaya data type is result set mappable if and only if it is a one-dimensional array type with ah)elem¢nt
typ¢g that is a result set oriented class.

A Jaya method with M parameters is mappable (to SQL) if and only if, for some N, 0 (zeto) < N < M, the
datd types of the first N parameters are mappable, the last M-N parameters are result set mappable|and
the result type is either simply mappable, object mappable,or voi d.

A Jaya method is visible in SQL if and only if it is public and mappable. In addition, to be visible, a Jaya
method shall be static if used as the external Java routine of an SQL-invoked procedure or an SQL-invoked
regular function.

A Jaya class is visible in SQL if and only if it is public and mappable,

JDB( contains JDBC’s SQL to Java data type mappings defined{in‘the JDBC type mapping tables. If ST is

an ekternal Java data type thatappears in the INFORMATION.SCHEMA.USER_DEFINED_TYPES view, then
let /I be ST’s descriptor’s <Java class name> in its <jar and.class name>. JDBC’s data type mapping tables
are gffectively extended. A row (ST, JT) is considered to‘be an additional row in Table B.3, Mapping from
JDB( Types to Java Object Types, and a row (JT, ST) is considered to be an additional row in Table B.4,
Magping from Java Object Types to JDBC Types (beth tables appear in JDBC).

4.7 Unhandled Java exceptions

Javaexceptions that are thrown duringexecution of a Java method in SQL can be caught, or handled,
within Java; if this is done, then those-exceptions do not affect SQL processing. All Java exceptions that
are iincaught when a Java method:called from SQL completes appear in the SQL-environment as SQ
excgption conditions.

T

The[message text may be specified in the Java exception specified in the Java t hr owstatement. If the[Java
excgption is an instancé-efj ava. sql . SQLExcept i on, or a subtype of that type, then it may also spe¢ify
an SQLSTATE value. Ifthe Java exception is not an instance of j ava. sql . SQLExcept i on, orif that excegtion
doe$ not specify an\SQLSTATE value, then the default SQL exception condition for an uncaught Java
excdption is raised.

When a Javaimethod executes an SQL statement, any exception condition raised in the SQL statemenht
will|be raised in the Java method as a Java exception that is specifically the j ava. sql . SQLExcepti o
sub(lass of the Java classj ava. | ang. Except i on. For portability, a Java method called from SQL, tha
re-throw that SQLException.

4.8 Data types
This Subclause modifies Subclause 4.2, “Data types”, in ISO/IEC 9075-2.

4.8.1 Host language data types
This Subclause modifies Subclause 4.2.3, “Host language data types”, in ISO/IEC 9075-2.
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Data types

‘Insert into the 1st paragraph, after the last list item:

4.9
This
4.9

Subclause 11.1, “<embedded SQL host program>", in ISO/IEC 9075-10

User-defined types

Subclause modifies Subclause 4.9, “User-defined types”, in ISO/IEC 9075-2.

1 Introduction to user-defined tvpes

This

Subclause modifies Subclause 4.9.1, “Introduction to user-defined types”, in ISO/IEC 9075-2.

‘InS(

ert after the 1st paragraph: ‘ User-defined types appear in two seemingly similar, but funndament

diffe
defi
the
the
Java
incl

hed type specifies an external language of “JAVA”. When an external language of JAVA is specifie
1ser-defined type is an external Java data type and the create type statement defines a mapping
ser-defined type’s attributes and methods directly to the public attributes and’methods of a sul

hde the following.

ring, forms in which the key differentiator is whether or not the create type statemeht for the u

class. This is different from user-defined types that are not external Java data types. The differe

For every other user-defined type, there is no requirement for an association with an underly
class; each method of a user-defined type that is not an externaljava data type can be written
different language (for example, one method could be writtenyin SQL and another written in Forti
Such user-defined types cannot have methods written in Java) By contrast, all methods of an exte
Java data type shall be written in Java, (implicitly) have alparameter style of JAVA, and be defiy
in the associated Java class or one of its superclasses,

For every other user-defined type, there is no explicit association between a user-defined typs
attributes and any external representation of their content. In addition, the mapping between
user-defined type’s methods and external methods is made over time by subsequent CREATE
METHOD statements. By contrast, for external Java data types, the association between the us|
defined type’s attributes and methods:and the public attributes and methods of a subject Java (
is specified by the create type statement.

For external Java data types, thé. mechanism used to convert the SQL-environment’s representg
of an instance of a user-defined type into an instance of a Java class is specified in the <interfa
using clause>. Such convetsions are performed, for example, when an external Java data type

specified as a (subject)parameter in a method or function invocation, or when a Java object retur

from a method or function invocation is stored in a column declared to be an external Java dat
type. <interface specification> can be either SERIALIZABLE, specifying the Java-defined interf
j ava.io. Seri dl zabl e (notto be confused with the isolation level of SERIALIZABLE), or SQLD
specifying the JDBC-defined interface j ava. sql . SQLDat a. See Subclause 10.4, “<user-defined
definitions™

For every other user-defined type, there is no explicit support of static attributes. For external
datatypes, the <user-defined type definition> is allowed to include <static field method spec>s
define observer methods against specified static attributes of the subject Java class.
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The scope and persistence of any modifications to static attributes made during the execution
Java method is implementation-dependent (UA003).

For every other user-defined type, the implementation of every method that is not an SQL rou
exists externally to the SQL-environment. For external Java data types, the implementation of
methods is provided by a specified subject Java class that exists within the SQL-environment i
installed JAR.

External Java data types may only be structured types, not distinct types.
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—  Support for the specification of overriding methods is not provided for methods that are external
Java routines.

NOTE 3 — Once an external Java data type has been created, its use in SQL statements executed by the containing SQL-
implementation is similar to that of other user-defined types.

4.9.2 User-defined type comparison and assignment

This Subclause modifies Subclause 4.9.5, “User-defined type comparison and assignment”, in ISO/IEC 9075-2.

‘Aug ment the 5th paragraph| by adding “if any” at the end of the paragraph.

‘Insort into the 6th paragraph, after the last list item:‘

— | Ifthe comparison category is COMPARABLE, then no comparison functions shall be.specified for
T1 and T2.

493 User-defined type descriptor
This Subclause modifies Subclause 4.9.7, “User-defined type descriptor”, in ISO/IEC9075-2.

‘Insort into the 1st paragraph, in the 4th list item, after the last list item:‘
— | COMPARABLE

‘Insort into the 1st paragraph, after the 10th list item:‘

— | Anindication of whether the user-defined type is an external Java data type.

‘ Ins¢rt after the 1st paragraph:| If the user-defined type is,an external Java data type, then the user-defjned
typg descriptor also includes the following.

— | The <jar and class name> of the user-defined-type.
— | The <interface specification> of SERIAEIZABLE or SQLDATA.

— | The attribute descriptor of every.originally-defined attribute and every inherited attribute of the
user-defined type.

— | If <method specification list> is specified, then, for each <method specification> contained in
<method specification li§t>, a method spec descriptor that includes the following.

. The <method mame>.

. The <specgifictnethod name>.

. The <SQK parameter declaration list>.

. The <returns data type>, and indication of SELF AS RESULT.

. The <result cast from type>, if any.

its signatue.
. An indication of whether STATIC or CONSTRUCTOR is specified.
. If STATIC is specified, then an indication of whether this is a static field method.

. If this is a static field method, then the <Java field name> of the static field and the <Java class
name> of the class that declares that static field.

. An indication of whether the method is deterministic.
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. An indication of whether the method possibly writes SQL data, possibly reads SQL data, possibly
contains SQL, or does not possibly contain SQL.

. An indication of whether the method is to be invoked if any argument is the null value, in
which case the value of the method is the null value.

If the user-defined type is not an external Java data type, then the user-defined type descriptor also
includes the following.
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— | Ifthe representation is a predefined data type, then the descriptor of that type; otherwise, the
attribute descriptor of every originally-defined attribute and every inherited attribute of the yser-
defined type.

— | Ifthe <method specification list> is specified, then, for each <method specification> contained in
<method specification list>, a method specification descriptor that includes:

. The <method name>.
. The <specific method name>.

. The <SQL parameter declaration list> augmented to includethe implicit first parameter with
parameter name SELF.

. The <language name>.

. If the <language name> is not SQL, then the <patameter style>.
. The <returns data type>.

. The <result cast from type>, if any.

. An indication as to whether the <method specification> is an <original method specificat{on>
or an <overriding method specification>.

. If the <method specification=-s an <original method specification>, then an indication of
whether STATIC or CONSTRUCTOR is specified.

. An indication whether‘the method is deterministic.

. An indication whether the method possibly writes SQL data, possibly reads SQL data, poss§ibly
contains SQL,'or' does not possibly contain SQL.

. An indication whether the method is to be invoked if any argument is the null value, in which
case thewalue of the method is the null value.

NOTE 4 — Fhe characteristics of an <overriding method specification> other than the <method name>, <SQL param¢ter
Heclaration list>, and <returns data type> are the same as the characteristics for the corresponding <original method spe-
Cification.

4.9/4 Accessing static fields

The fields of a Java class can be defined to be either static or non-static. Static fields of a Java class can
additionally be specified to be final, which makes them read-only. In Java, non-final fields are allowed to
be updated.

SQL's <user-defined type definition> does not include a facility for specifying attributes to be STATIC.
This is, in part, because of the difficulty in specifying the scope, persistence, and transactional properties
of static attributes in a database environment. An external Java data type’s <user-defined type definition>
does, however, provide a mechanism for read-only access to the values of Java static fields. The <static
field method spec> clause defines a method name for a method with no parameters; its <external variable
name clause> specifies the name of a static field of the subject Java class or a superclass of the subject
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Java class. A static field method is invoked in the normal manner for STATIC methods and returns the
value of the specified Java static field. Whether final or non-final, SQL provides no mechanism for
updating the values of Java static fields.

4.9.5 Converting objects between SQL and Java

49.5.1 Introduction to conversion of objects between SQL and Java

While application programmers or end users manipulating Java objects in the database through SQL

statements need not be aware of the specific mechanism used to achieve that conversion, the develpper
of the Java class itself needs to prepare for it in the form of implementing special Java interfaces (i-€},
javg.io. Serializabl eorjava. sql . SQLDat a). <user-defined type definition> introduces a ¢lause|for
spe¢ifying the interface for converting object state information between the SQL database'dand Java [in
the $cope of SQL statements. As mentioned above, a conversion from SQL to Java can potentially take
plade when an object that has been persistently stored in the SQL database is accesséd from inside an
SQL|statement to retrieve attribute (or field) values, or to invoke a method on the@bject, or when the
objdctis used as an input argument in the invocation of a method. A conversion in the opposite direction,
fronh Java to SQL, may be required when a newly created or modified object, of\dn object that is the refurn
value of a method invocation, needs to be persistently stored in the database.

Thig document supports the following options to specify object stateconversion in the <external Jaya
typg clause>.

— | Ifthe <user-defined type definition> specifies an <interfage’specification> of SERIALIZABLE, then
the Java interface j ava. i 0. Seri al i zabl e is used for gbject state conversion.

— | Ifthe <user-defined type definition> specifies an <intéerface specification> of SQLDATA, then the
Java interface j ava. sql . SQLDat a defined in J]DBGand JVMS is used for object state conversion.

— | Ifthe <user-defined type definition> does not'specify an <interface specification>, then it is inJple-
mentation-defined (IA132) whether the Javainterfacej ava. i 0. Seri al i zabl e or the Java interface
j ava. sql . SQ.Dat a will be used for objéct state conversion.

4.95.2 SERIALIZABLE

If thle <interface specification> of.a <user-defined type definition> specifies SERIALIZABLE, then object
statge communication is based ofiithe Java interface j ava. i 0. Seri al i zabl e. The Java class referencgd in
the kexternal Java class clause>-of the <user-defined type definition> shall specify “i npl enent s
] aVI. i 0. Seri al i zabl e” and-shall provide a niladic constructor.

In this case, the SQL object state that is stored persistently and made available to methods of the SQL
typgq is defined entirely by the Java serialized object state. The attributes defined for the SQL type shall
corespond to publi¢ fields of the corresponding Java class, which shall be listed in the <external Jaya
attribute clause>"of each attribute. Consequently, the SQL attributes define access to those portions|of
the pbject state that are intended to become visible inside SQL statements, but might not comprise the
complete'state of the object (which may include additional fields in the Java class).

49|53 SQLDATA

If the <interface specification> of a <user-defined type definition> specifies SQLDATA,then object state
communication is based on the Java interface j ava. sql . SQLDat a defined in J]DBC and JVMS. The Java
class referenced in the <external Java class clause> of the <user-defined type definition> shall specify
“i mpl ement s j ava. sql . SQLDat a” and shall provide a niladic constructor.

In this case, only the attributes defined in the statement comprise the complete state of the SQL object
type. Additional public or private attributes defined in the Java class do not become part of the object
state defined by this document. The Java object representation may be entirely different from the SQL
object attributes, if desired. For example, an SQL Point type may define a geometric point in terms of
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Cartesian coordinates, while the corresponding Java class defines it using polar coordinates. The only
requirement to be met by the implementor of the Java class is that the implementations of the
j ava. sql . SQLDat a methods r eadSQ. and wri t eSQL read and write the attributes in the same order in

whi

ch they are defined in the <user-defined type definition>.

To improve portability, it is possible to also specify <external Java attribute clause>s for SQL attributes,
even if an <interface specification> of SQLDATA is specified. However, the <external Java attribute clause>s
are ignored in this case, because they are not needed for implementing attribute access in SQL or for

converting objects between SQL and Java.

4.9

The
atio

The

merjtation that does not support both interfaces can default tosthe interface that it supports.

4.10 Built-in procedures

5.4 Developing for portability

following recommendations provide maximum portability of Java classes across differentimplem
hs of this document that may not support both the SERIALIZABLE and the SQLDATA options.

and j ava. sql . SQLDat a.

The Java class should define the complete object state that needs to become persistent or has t
preserved across invocations as public Java fields.

The EXTERNAL NAME:s of the SQL attributes should be specified.

<interface using clause> should be omitted in the <user-defined type definition>, so that an im

ent-

The Java class used for implementing the SQL type should implement both j ava i o. Seri al i zabl e

o be

ble-

Thiq document differs slightly from other parts of theISO/IEC 9075 series in its treatment of the schiema

objdctintroduced to install the external Java routinés and external Java data types in an SQL-environn

—t
add
this
are

The

in all catalogs of an SQL system thatimplements this document, and to contain all of the built-in proced

defi

Built-in procedures defined in this document are the following.

nat is, in its treatment of JARs. Rather than define new SQL-schema statements that (for exampl
or drop JARs using optional clauses to cause execution of their contained deployment descriptd
document introduces a set of four built-in procedures and a new schema in which those proced
Jefined.

new schema — named SQL] —is, like the schema named INFORMATION_SCHEMA, defined to ¢

hed in this document.

SQLJ. | NSTALL (IAR — to load a set of Java classes in an SQL system.
SQLJ. REPLACE JAR — to supersede a set of Java classes in an SQL system.
SQLJ. REMOVE_JAR — to delete a previously installed set of Java classes.

S@ALJ. ALTER JAVA PATH— to specify a path for name resolution within Java classes.

hent
)
rs,

Lures

Xist
ures

4.11 Basic security model

This Subclause modifies Subclause 4.42, “Basic security model”, in ISO/IEC 9075-2.

4.11.1 Privileges

This Subclause modifies Subclause 4.42.2, “Privileges”, in ISO/IEC 9075-2.

Insert into the 1st paragraph, after the last list item:|

16
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‘Insert into the 11th paragraph, after the last list item:
— JAR

‘Insert after the 11th paragraph:| The privileges for facilities defined in this document are as follows.

—  Theprivileges required to invoke the SQLJ. I NSTALL_JAR, SQLJ. REPLACE_JARand SQLJ. REMOVE_JAR
procedures are implementation-defined (IW012).

NOTE 5 — This is similar to the implementation-defined privileges required for creating a schema.

— | Only the owner of the JAR is permitted to invoke the SQLJ. ALTER JAVA PATHprocedure and’the
owner shall also have the USAGE privilege on each JAR referenced in the path argument.

— | Invocations of <SQL-invoked routine> and <drop routine statement> to define and drop exterpal
Java routines are governed by the normal Access Rules for SQL-schema statements:

— | Invocations of Java methods referenced by SQL names are governed by the normahEXECUTE privilege
on SQL routine names.

[t is implementation-defined (IA134) whether a Java method called by'ar’'SQL name executes with
“definer’s rights” or “invoker’s rights” — that is, whether it executes with the user-name of the liser
who performed the <SQL-invoked routine> or the user-name of thecurrent user.

412 JARs

4.12.1 Introduction to JARs

AJAR is a Java archive containing a set of Java cl ass and:ser files and optionally a deployment descriptor
file.[[nstalled JARs provide the implementation of extérnal Java routines and external Java data types to
an §QL-environment.

JAR$ are created outside the SQL-environment-They are copied into the SQL-environment by the
SQLJ. I NSTALL_JAR procedure. No subsequent SQL statement or procedure modifies an installed JAR in
any [way, other than to remove it from the'SQL-environment, to replace it in its entirety, or to alter itjs
SQL}Java path. In particular, no SQL operation adds classes to a JAR, removes classes from a JAR, or
replpaces classes in a JAR. The reason for this “no modification” principle for installed JAR is that JAR$ are
ofteh signed, and often contain manifest data that might be invalidated by modification of JARs by the
SQLfenvironment.

Each installed JAR is repnesented by a JAR descriptor. A JAR descriptor contains the following.
— | The catalog name;’Schema name, and JAR identifier of the JAR.

— | The SQL-Jaya-path of the JAR.

4.12.2 Deployment descriptor files

Wh¢n aJAR is installed, one or more <SQL-invoked routine>s that define external Java routines shall be
exequted before the static methods of its contained Java classes can be used as SQL-invoked routines,
and one or more <user-defined type definition>s shall be executed before its contained classes can be
used as user-defined types. In addition, <grant privilege statement>s may be required to define privileges
for newly created SQL-invoked routines and user-defined types. Later, when a JAR is removed, corres-
ponding <drop routine statement>s, <drop data type statement>s, and <revoke statement>s shall be
executed.

If a JAR is to be installed in several SQL-implementations, the <SQL-invoked routine>s, <user-defined
type definition>s, <user-defined ordering definition>s, <grant privilege statement>s, <drop routine
statement>s, <drop data type statement>s, <drop user-defined ordering statement>s, and <revoke
statement>s will often be the same for each SQL-implementation. To assist the automation of repeated
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installations, deployment descriptor files contain the variants of SQL-schema statements defined in this
document. These statements are grouped into multi-statement install actions and remove actions
respectively executed by SQLJ. | NSTALL_JARand SQLJ. REMOVE_JAR procedures when deployment is
requested. In addition, an implementor block is provided to allow specification of custom install and
remove actions. Since the SQL-schema statements refer to their containing JAR in the <SQL-invoked
routine>s and <user-defined type definition>s, within a deployment descriptor file, the JAR name

“t hi sj ar” is used as a place holder JAR name for the containing JAR.

conforming SQL-implementation is required to support either deployment descrlptor based execut on
of itp SQL-schema statements (Feature J531, “Deployment”) or another standard statement éxecutipn
medhanism such as direct invocation or embedded SQL (Feature J511, “Commands”); a conforming $QL-
imp]ementation is not required to support both mechanisms.
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Lexical elements

This Clause modifies Clause 5, “Lexical elements”, in ISO/IEC 9075-2.

5.1
This

Ful

Spe

<token>—and <separator>

1ction

ify lexical units (tokens and separators) that participate in SQL language.

Format

<r eg

erved word> ::=
Il Al alternatives fromI|SQO|EC 9075-2
JAR

<non-reserved word> ::=

Sy

Il Al alternatives from|SQO|EC 9075-2
COVPARABLE

INSTALL | | NTERFACE
JAVA

REMOVE

SQLDATA

VARI ABLE

)itax Rules

No additional Syntax Rules.

Acc¢ess Rules

No additional Access Rules.

Subclause modifies Subclause 5.2, “<token> and <separator>", in ISO/IEC 9075-2.

Gel

neral Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.

© ISO/IEC 2023 - All rights reserved
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5.2 Names and identifiers

This Subclause modifies Subclause 5.4, “Names and identifiers”, in ISO/IEC 9075-2.

Function

Specify names.

Fonl'mat

<jafl name> ::=

[ |<schema name> <period>] <jar id>
<jan id> =

<ildentifier>

<Jaya cl ass name> ::=
[ [<packages> <period> ] <class identifier>

<jan and class name> ::=
<jlar id> <col on> <Java cl ass nane>

<qualified Java field name> ::=
[ [<Java cl ass name> <period> ] <Java field nane>

<pagkages> ::=
<package identifier> [ <period> <package identpfier>1]...

<pagkage identifier> ::=
<Java identifier>

<cl ass identifier> ::
<Java identifier>

<Jaya field name> ::=
<Java identifier>

<Jaya nethod nanme> ::=
<Java identifier>

<Jaya identifier> ::=
'l See the Syntax“Rul es.

Syntax Rules

1) | |Insertafter the last SR:| <Java identifier> shall be a valid identifier according to the rules of Java
parsing and lexical analysis.

NATR fanl) 1 £1 : 31 . | 1 . CYCI BT §
NUTL U= THTTUICS Ul'jdvd pdlsSiily dlIU ICAILAl dildly SIS a1 SPTLHITU IIL jdvd.

2) ‘Insert after the last SR:‘ The character set supported is implementation-defined (IV224), and the
maximum lengths of the <package identifier>, <class identifier>, <Java field name>, and <Java
method name> are implementation-defined (IL069).

3) ‘Insert after SR 18):‘ Two <jar name>s are equivalent if and only if they have equivalent <jar id>s
and equivalent implicit or explicit <schema name>s.
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Access Rules

No additional Access Rules.

General Rules

1) |Insert after the last GR:| A <jar name> identifies a JAR.

2) \Insert after the last GR:| A <jar id> represents an unqualified JAR name.

3) ‘Insert after the last GR:‘ A <Java class name> identifies a fully qualified Java class.

4) ‘Insert after the last GR:‘ A <packages> identifies a fully qualified Java package.

5) ‘Insert after the last GR:‘ A <package identifier> represents an unqualified Java'package name

6) ’Insert after the last GR:‘ A <class identifier> represents an unqualified Jaya class name.

7) ‘Insert after the last GR:‘ A <Java field name> represents the name of a‘ffeld within a Java clasg.

8) ‘Insert after the last GR:‘ A <Java method name> represents the name of a method within a Jaya
class.

Conformance Rules

No additional Conformance Rules.
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6 Scalar expressions

This Clause modifies Clause 6, “Scalar expressions”, in ISO/IEC 9075-2.

6.1 zmethodinvocations

This Subclause modifies Subclause 6.18, “<method invocation>", in ISO/IEC 9075-2.

Function

Refdrence an SQL-invoked method of a user-defined type value.

Format

No additional Format items.

Syntax Rules

1) ‘ Insertafter SR 3): ‘ If UDT is an external Java data type, then <method invocation> shall immedigtely
contain <direct invocation>.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional-Conformance Rules.
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6.2 <new specification>

This Subclause modifies Subclause 6.20, “<new specification>", in ISO/IEC 9075-2.

Function

Invoke a method on a newly-constructed value of a structured type.

Fonl'mat

No additional Format items.

Syntax Rules

No additional Syntax Rules.

Acc¢ess Rules

No additional Access Rules.

General Rules

1) ‘Insert after the last GR: ‘ If Feature ]571, “NEW.Operator” is not supported, then the mechanism
used to invoke a constructor of an external Java data type is implementation-defined (IW202)

Conformance Rules

1) ‘Insert after the last CR:‘ Without Feature ]571, “NEW operator”, conforming SQL language shall
not contain a <new specification>'in which the schema identified by the implicit or explicit <schema
name> of the <routine name> RN immediately contained in <routine invocation> immediately
contained in the <new specification> contains a user-defined type whose user-defined type name
is RN and that is an external Java data type.
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7 Predicates

This Clause modifies Clause 8, “Predicates”, in ISO/IEC 9075-2.

7.1 <comparison predicate>

Thig Subclause modifies Subclause 8.2, “<comparison predicate>", in ISO/IEC 9075-2.

Function

Spe¢ify a comparison of two row values.

Format

No additional Format items.

Syntax Rules

1) ‘Augment NOTE 331| by adding “If the comparison category is COMPARABLE, then no comparjison
functions are specified for T1 and T2.” at the end-¢f'the note.

Access Rules

No additional Access Rules.

General Rules

1) ’Insert before GR 1)b)iv)3):] If the comparison category of UDT, is COMPARABLE, then:

a) The subject SQl/data type shall be an external Java data type. Let JC be the subject Java c|ass
of that external Java data type.

NOTE 7 — Syntax Rules in Subclause 10.11, “<user-defined ordering definition>", require that /JC implement
theJava interface j ava. | ang. Conpar abl e. The interface j ava. | ang. Conpar abl e requires an implemeijting
Java class to have a method named conpar eTo, whose result data type is Javai nt .

b), «>Let X/Vbe the value of X in the associated JVM. Let YJV be the value of Y in that associated |[VM.

e) X=Y

has the same result as if the JVM executed the Java boolean expression

XJV. compareTo(YJV) == 0

d X<Y
has the same result as if the JVM executed the Java boolean expression

XJV. compareTo(YJV) < 0

e) X<>Y
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has the same result as if the JVM executed the Java boolean expression
XJV. compareTo(YJV) !'=0

X>Y

has the same result as if the JVM executed the Java boolean expression

XJV. compareTo(YJV) > 0

Col

g)

h)

X<=Y

has the same result as if the JVM executed the Java boolean expression
XJV. compareTo(YJV) <=0

X >=Y

has the same result as if the JVM executed the Java boolean expression

XJV. conpareTo(YJV) >= 0

1formance Rules

No additional Conformance Rules.

© ISO/IEC 2023 - All rights reserved

25


https://standardsiso.com/api/?name=3dc4fe8a9a90714ebcc9830e0bcc92af

ISO/IEC 9075-13:2023(E)

8 Additional common rules

This Clause modifies Clause 9, “Additional common rules”, in ISO/IEC 9075-2.

8.1 Invoking amr SQL-invoked Toutinme

Thig Subclause modifies Subclause 9.18, “Invoking an SQL-invoked routine”, in ISO/IEC 9075-2.

Function

Exegute the invocation of an SQL-invoked routine.

Format

No additional Format items.

Syntax Rules

1) ‘Insert after the last SR:‘ If SR is an external Java routine, then:

a) No<SQLargument>immediately containédin <SQL argument list> shall immediately cortain
<generalized expression>.

b) Ifvalidation of the <Java parameter.declaration list> has been implementation-defined (I1A136)
to be performed by <routine invoeation>, then the Syntax Rules of Subclause 9.5, “Java rodtine
signature determination”, are applied with <routine invocation> as ELEMENT, 0 (zero) 3
INDEX, and SR as SUBJECT.

[72)

Access Rules

No additional Access_ Rules.

General Rules

NOTE 8 —<The General Rules of this Subclause as defined in GR 2) of Subclause 9.18, “Invoking an SQL-invoked routine”,
n ISO/IEE9075-2 are not always terminated when an exception condition is raised.

1) llnsert after GR 4)c)ii)1): ‘ If Ris an external Java routine, then let CPV;be an implementation-defjned

LIV 40N H 1 £ 1 1 4 e al
v oaTo ) HUIFIIUIT vdlu© U uctidicu ty pc 1.

2) ‘Insert before GR 5):‘ If R is an external Java routine that is not a static field method, then let P be
the subject Java method of R.

NOTE 9 — The subject Java method of an external Java routine is defined in Subclause 9.5, “Java routine signature
determination”.

3) ‘Augment GR 5)‘ by adding “R is not an external Java routine ” as an additional restriction to the
predicate in the lead text of the Rule.
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4) ‘Augment GR 6)f)ii) ‘ by adding “R is not a static field method ” as a restriction to the lead text of the
Rule.

5) ‘Insert after GR 6)f)ii):‘ Otherwise, the following are copied from RSC to CSC:

a) The identities of all temporary tables.
b)  The cursor instance descriptors of every open cursor.
c) All prepared statements.

d) All SQL descriptor areas.

e)  Every currently available result set sequence RSS, along with the specific name of an SQI
invoked procedure SIP and the name of the invoker of SIP for the invocation causing RSS|to
be brought into existence.

6) ‘Insert before GR 9)d):‘ If R specifies PARAMETER STYLE JAVA, then

Case:

a) IfRisan SQL-invoked function that is an array-returning external function or a multiset
returning external function, then the effective SQL parameteflist ESPL of R is set as follows:

i) If R's returned array’s element type or returned' multiset’s element type is a row type,
then let FRN be the degree of the element type;jotherwise, let FRN be 1 (one).

ii) For i ranging from 1 (one) to PN, the i-th entry in ESPL is set to CPV;.

iii)  Foriranging from PN+1 to PN+FRN, the i-th entries in ESPL are the result data itgms.

iv) Foriequal to PN+FRN+1, the i-thentry in ESPL is the save area data item and for i egual
to PN+FRN+2, the i-th entry in'ESPL is the call type data item.

V) Set the value of the save area data item (that is, SQL argument value list entry
PN+FRN+1) to null and-set the value of the call type data item (that is, SQL argumient
value list entry PN+FRN+2) to -1 (negative one).

NOTE 10 — Initialization of the save area data item occurs in Subclause 8.2, “Execution of array-returnjng
functions”; for now, itds'set to null.

b)  Otherwise, for i ranging from 1 (one) to PN, let the effective SQL parameter list ESPL of R be
the list of values CPV;.

7) ‘Augment GR 9)g)ii) 1)‘ by adding “R is not an external Java routine ” as an additional restrictign to
the predicate\in the lead text of the Rule.

8) ‘ Insert before GR 9)g)ii)3): ‘ If Ris an external Java routine and R is not a collection-returning external
function;then P is executed in a manner determined as follows and with a list of parameters AD;

whose values are set as follows:

) Lot SPD ha rautina d
23] =eto B e-fFeutHe-a

b) IfSRD indicates that R is an SQL-invoked method, then let SRUDT be the user-defined type
whose descriptor contains SR’s corresponding method specification descriptor MSD and let
JCLSN be the subject Java class of SRUDT.

c) Case:

i) If SRD indicates that R is an SQL-invoked method and MSD indicates that R is a static
field method, then:

1)  LetJSF be the subject static field of R.
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NOTE 11 — The “subject static field” of an SQL-invoked method is defined in Subclause 9.5,
“Java routine signature determination”.

2)  Let ERT be the effective returns data type of R.

NOTE 12 — “effective returns data type” is defined in the Syntax Rules of Subclause 9.18,
“Invoking an SQL-invoked routine”, in ISO/IEC 9075-2.

3) Case:

A) If ERT is a user-defined type then:

Case:

1)

2)

I) Let S/CE be the most specific Java class of the value of JSF, and)let
be the user-defined type whose subject Java class is SJCEand wl
user-defined type is ERT or is a subclass of ERT.

1) Let UIS be the <interface specification> specified hythe user-def|
type descriptor of STU.

If UIS is SERIALIZABLE, then:

a)

b)

If UIS is SQLDATA, then:

a)

b)

Bl Otherunce tha valua nf SCSEV ic cat tatho vualiio of ICE
e WS VeHe-6+o0 15-5e+t6 eV HHEe-0+

The subject Java class,SJCE's wri t eQbj ect () methog
executed to convert the Java value of JSF to the SQL v
SSFV of user-defined type STU.

The method.oféexecution of the subject Java class’s
implementation of wri t eQbj ect () is implementatid
defined (JW170).

NOTE 13 — If UIS is SERIALIZABLE, then, as described in
Subclause 10.4, “<user-defined type definition>", the descrij
subject]ava class implements the Java interfacej ava. i 0. Ser|
i zabl e and defines that interface’s wr i t eQbj ect () method
described by the JVMS.

The subject Java class SJCE’s method wri t eSQL() is
executed to convert the Java value of JSF to the SQL v
SSFEV of user-defined type STU.

The method of execution of the subject Java class’s
implementation of wr i t eSQL() isimplementation-def]
(IW171).

NOTE 14 — If UIS is SQLDATA, then, as described in
Subclause 10.4, “<user-defined type definition>", the descrij
subject Java class implements the Java interface

j ava. sqgl . SQLDat a and defines that interface’s wri t eSQL(
method as described by JDBC and JVMS.

STU
nose

ned

| is
alue

n_

tor’s
ial-
as

alue

ined

tor’s

Dy T v St

DoV < It v ot Jot=

4) Let RESULT be an arbitrary site of declared type ERT. The General Rules of
Subclause 9.2, “Store assignment”, in ISO/IEC 9075-2, are applied with SSFV as
VALUE and RESULT as TARGET. The result of the <routine invocation> is the value
of RESULT. No further General Rules of this Subclause are applied.

ii) Otherwise:

1) Let/PDL be an ordered list of the data types of the Java parameters declared for
P in the order they appear in P’s declaration.
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NOTE 15 — If any Java parameter is declared to be of an array class, then JPDL reflects that

of

on
04).

information.

2) If SRD indicates that R is an SQL-invoked method and MSD indicates that R is an
instance method or a constructor method, then prefix JPDL with the subject
parameter as follows.

Case:
A) IfJPDL contains one or more Java data types, then prefix JPDL with JCLSN.
B) Otherwise, replace JPDL with JCLSN.

3) LetJP;be the i-th data type in JPDL.

4)  Foriranging from 1 (one) to EN, if JP; is of an array class, thendet /P; be the
component type of JP;.

NOTE 16 — The component type of a Java array is defined in Java,

5) Foriranging from 1 (one) to EN, if ESP; is the SQL null'value and if JP; is any
bool ean, byt e, short,int, | ong, fl oat, or double,;then an exception condit
is raised: external routine invocation exception — null value not allowed (39(

6) Foriranging from 1 (one) to EN,

Case:

A) Ifthe declared type of ESP; is.@’user-defined type, then let the most specific
type of ESP; be U, let UISbé’the <interface specification> specified by the
user-defined type desgriptor of U, and let S/CU be the subject Java clasy of

U.
Case:

1) If UIS)is SERIALIZABLE, then:

1Y The subject]ava class S/CU’s method r eadbj ect () is exechited

to convert the value of ESP; to a Java object, the value of PD;.

2) The method of execution of the subject Java class’s implem
ation of r eadbj ect () is implementation-defined (IW17

ent-

).

NOTE 17 — If UIS is SERIALIZABLE, then, as described in Subclause 10.4, “<user-

defined type definition>", the subject Java class of U implements the Java

interfacej ava. i o. Seri al i zabl e and defines that interface’s r eadQbj ecf ()

method as described by JVMS.
I0) If UIS is SQLDATA, then:
1) The subject Java class S/CU’s method r eadSQL() is execute

convarttha valiia af FCD +0 2 [aua ohiact tha valiia of PN
Corverttttrc—varat-or Jotv o Oy vororC-oT

ot co™ cooorre T 17

2) The method of execution of the subject Java class’s implem
ation of readSQ_() is implementation-defined (IW173).

NOTE 18 — If UIS is SQLDATA, then, as described in Subclause 10.4, “<us
defined type definition>", the subject Java class of U implements the Java

dto

ent-

er-

interface j ava. sql . SQLDat a and defines that interface’s r eadSQ.() method

as described by JDBC and JVMS.

B) Otherwise, the value of PD;, of the Java data type JP;, is set to the value
ESP;.
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7)  Foriranging from 1 (one) to EN, if P;is an output SQL parameter or both an input
SQL parameter and an output SQL parameter, then:
A)  Let PAD;be aJava array of length 1 (one) and data type JP; initialized as
specified in Java.
NOTE 19 — PAD; is a Java object effectively created by execution of the Java expression
new JP;[1].
By—1iPrisbothramrmput S@Eparameter amdamroutput SQEparameter then
PAD;[0] is set to PD;.
C) PD;isreplaced by PAD,;.
8) LetJPEN be the number of Java data types in JPDL.
9) IfJPEN is greater than EN, then prepare the Java parameteps-for the DYNAM|C
RESULT SET parameters as follows.
For i ranging from EN+1 to JPEN:
A)  Let PAD;be aJava array of length 1 (one)and data type JP; initialized ds
specified in Java.
NOTE 20 — PAD; is a Java object effectively created by execution of the Java exprefsion
new JP;[1].
B)  The value of PD; is set to théwalue of PAD,;.
10) LetJCLSN,JMN, and ERT be respectively the subject Java class name, the subject

Java method name, and theteffective returns data type of R. The subject Java
method of the subject Java'class is invoked as follows.

Case:
A) IfRis an'SQL-invoked procedure, then:

1) If JPEN is greater than 0 (zero), then the following Java stateme
effectively executed:

JOLSN.IMN ( PDy, ..., PDjpen) ;

1) IfJPEN equals 0 (zero), then the following Java statement is effect
executed:

JCLSN.JWN () ;

B) If Ris an SQL-invoked method whose routine descriptor specifies STA
or R is an SQL-invoked regular function, then:

ntis

vely

[1C

[) If ERT is a user-defined type, then let S/CE and S/CEN be the subject

Java class and the subject Java class name of ERT, respectively.

1) If ERT is not a user-defined type, then let SJCEN be the Java returns

data type of the subject Java method.

[II)  IfJPEN is greater than 0 (zero), then the following Java stateme
effectively executed:

SJCEN tempU =
JCLSN.JMN ( PDy, ..., PDypen ) ;

ntis
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IV)  IfJPEN equals O (zero), then the following Java statement is effectively

executed:

SJCEN tenpU =
JCLSN.JWN () ;

C) IfRisan SQL-invoked constructor method, then:

1) If JPEN is greater than 1 (one), then the following Java statement is

£E, e 1 R |
CIITTLIVTTy TATULULTCU.

JCLSN PD; = new
JCLSN ( PDy,
PDypen )

1) IfJPEN equals 1 (one), then the following Java statement is effect
executed:

JCLSN PDy = new JCLSN ( ) ;

D) Otherwise:

1) If ERT is a user-defined type, then'let SJCE and SJCEN be the sul
Java class and the subject Javarclass name of ERT, respectively.

1) If ERT is not a user-defined type, then let SJCEN be the Java rety
data type of the subjectJava method.

[II)  IfJPEN is greater.than 1 (one), then the following Java statemer
effectively executed:

SJCEN t enpU.=
PDi.JMN ( PDp, ..., PDjpen ) ;

IV)  IfJPEN equals 1 (one), then the following Java statement is effect
é€xecuted:

SJCEN tenpU = PD. JIWN () ;

NOTE 21 — The Java method effectively executed by either the Java state|
SJCEN tenpU = PD;. JMN ( PDy, ..., PDypen ) ; OrtheJavastatement9

tempU = PD;. JIMN ( ) ; is determined based on the value of PD accord
to Java’s rules for overriding by instance methods, as specified in Java.

9) \Insert after’GR 9)g)ii)5):‘ If R is an external Java routine, then the scope and persistence of an
modifications of class variables made before the completion of any execution of Pis implementat
dependent (UA0O6).

10) Unsert before GR 9)h)i):‘ If R is an external Java routine and the execution of P completes with

vely

ject

s

tis

vely

Iment
tJCEN

ing

ion-

an

unicaught Java exception E, then let EM be the result of the Java method call E. get Message()

a) Case:

i) If E'is an instance of j ava. sql . SQLExcept i on, and the result SS of the Java method call
E. get SQLSt at e() is a five-character string, then let C be the first and second characters

of SS, and let SC be the third, fourth, and fifth characters of SS.

ii) Otherwise, let C be '38' (corresponding to external routine exception) and SC be '000’

(corresponding to no subclass).

b)  An exception condition is raised with class C, subclass SC, and the associated message text

EM.
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11) ‘Augment GR 9)h)ii) ‘ by adding “If R is not an external Java routine ” as a restriction to the lead text

of the Rule.

12) ‘Insert after GR 9)i)i)3): ‘ If R is an external Java routine that is not a type-preserving function, then

let ERT be the effective returns data type of R. The returned value of P, tempU, is processed as follows:

a) Case:

i) If ERT is a user-defined type, then:

1) Let SJCE be the most specific Java class of the value of tempU, and let STU be|the
user-defined type whose subject Java class is S/CE and whose user-defined type
is ERT or is a subclass of ERT.

2)  Let UIS be the <interface specification> specified by the user-defined type
descriptor of STU.

3) Case:

A) If UISis SERIALIZABLE, then:

I) The subject Java class SJCE’s method.wi t eQbj ect () is executef to
convert the Java value of tempU tothe SQL value SSFV of user-defjned
type STU.

1) The method of execution ef\the subject Java class’s implementafion
of witeQbj ect () is implementation-defined (IW170).

NOTE 22 — If UIS is SERIALIZABLE, then, as described in Subclause 10.4, “<user-defined
type definition>", the descriptor’s subject Java class implements the Java interfacp
java.io. Seri al i zabl eand defines that interface’swr i t ebj ect () method as descfibed
by JVMS.

B) If UISis SQLDATA,then:

I) The subject Java class SJCE’s method wri t eSQL() is executed to
conyert the Java value of tempU to the SQL value SSFV of user-defjned
type STU.

I1) The method of execution of the subject Java class’s implementation
of witeSQ() is implementation-defined (IW171).

NOTE 23 — If UIS is SQLDATA, then as described in Subclause 10.4, “<user-defined type
definition>", the descriptor’s subject Java class implements the Java interface
j ava. sql . SQLDat a and defines that interface’s wri t eSQL() method as described|by
JDBC and JVMS.
ii) Otherwise, the value of SSFV is set to the value of tempU.
b) <Let’'RVbe SSFV.
13) anert after GR 9)i)i)3):‘ If R is an external Java routine that is a type-preserving function, then let
ERT he the effective returns data type of R The returned value of P, Pnl’ is prn{‘pccpd as follows:

a) Let SJCE be the most specific Java class of the value of PD1, and let STU be the user-defined
type whose subject Java class is SJCE and whose user-defined type is ERT or is a subclass of

ERT.

b) Let UIS be the <interface specification> specified by the user-defined type descriptor of STU.

Case:

i) If UIS is SERIALIZABLE, then:

32
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1) The subjectJava class SJCE's method wr i t eObj ect () is executed to convert the
Java value of PDq to the SQL value SSFV of user-defined type STU.

2)  The method of execution of the subject Java class’s implementation of wri t eCb-
j ect () isimplementation-defined (IW170).

NOTE 24 — If UIS is SERIALIZABLE, then as described in Subclause 10.4, “<user-defined type defini-
tion>", the descriptor’s subject Java class implements the Java interface j ava. i o. Seri al i zabl e and
defines that interface’s wri t eQbj ect () method as described by JVMS.

ii) If UIS is SQLDATA, then:

1) The subjectJava class S/CE’s method wri t eSQL() is executed to convert'the [ava
value of PDq to the SQL value SSFV of user-defined type STU.

2)  The method of execution of the subject Java class’s implementation of wri t eSQL()
is implementation-defined (IW171).

NOTE 25 — If UIS is SQLDATA, then as described in Subclause 10.4, “<user-defined type definitipn>",
the descriptor’s subject Java class implements the Java interface j ava.'sql . SQ_Dat a and define$ that
interface’swri t eSQL() method as described by JDBC and JVMS.

c) Let RVbe SSFV.

14 ‘Insert after GR 9)j)ii): ‘ If R specifies PARAMETER STYLE JAVA{then each parameter that is either
an output SQL parameter or both an input SQL parameter and@n output SQL parameter is procegsed

as follows:

L

a) Let P;be the i-th SQL parameter of R and let T; be'the declared type of P;.
b)  EPV;is set to the value of PD;[0].

Case:

i) If T} is a user-defined typefthen:

1) Let SJCE be the:most specific Java class of the value of EPV;, and let STU be the

user-defined'type whose subject Java class is SJCE and whose user-defined type
is T; or isasubclass of T;.

2)  Let UISbe the <interface specification> specified by the user-defined type
descriptor of STU.

Case:

A) IfUISis SERIALIZABLE, then:

I) The subject Java class SJCE’s method wri t eQbj ect () is executefl to
convert the Java value of EPV; to the SQL value CPV; of the user-
defined type STU.

1T) The method of execution of the subject Java class s Implementation

of wi teQbj ect () is implementation-defined (IW170).

NOTE 26 — If UISis SERIALIZABLE, then as described in Subclause 10.4, “<user-defined
type definition>", the descriptor’s subject Java class implements the Java interface

java.io. Serializabl eand defines thatinterface’sw i t eQbj ect () method as described
by JVMS.

B) IfUISis SQLDATA, then:
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15

L

16

L

17

L

18

L

19

L

Col

1) The subject Java class SJCE’s method wri t eSQL() is executed to
convert the Java value of EPV; to the SQL value CPV; of user-defined

type STU.

1) The method of execution of the subject Java class’s implementation
of witeSQ() isimplementation-defined (IW171).

NOTE 27 — If UIS is SQLDATA, then as described in Subclause 10.4, “<user-defined type

definition>", the descriptor’s subject Java class implements the Java interface
Ji o cql SQDat-a and-definesthatinterface'swrit eSQL () method-as described by

JDBC and JVMS.
ii) Otherwise, CPV; is set to EPV;.

’Convert GR 11)b) to be: ‘Case:

a)

b)

If R is an external Java routine, then let RSN be a set containing the first elément of each of the
JPEN-EN arrays generated above for result set mappable parameters, let RS be the elemgnts
of RSN that are not equal to the Java null value, and let OPN be the number of elements im RS.

the original GR 11)b)‘

Otherwise,

’Insert before GR 11)d):‘ If R is an external Java routine, then:

a)

b)

If the JDBC connection object that created any element of RS is closed, then the effect is
implementation-defined (IA141).

If any element of RS is not an object returned by:a.connection to the current SQL systemjand
SQL session, then the effect is implementation*defined (IA142).

[Convert GR 11)d) to be:|Case:

a)

b)

If R is an external Java routine, then 1ét/FRC be a copy of the elements of RS that remain qpen
in the order that they were opened in SQL. Let FRC;, 1 (one) <i< RTN, be the i-th cursor in

FRC, let RCS; be the result set of FRC;.

Otherwise, |the original GR 11)d)‘

|Convert GR 11)f) to be:|Case:

a)

b)

If R is an externalJava routine, then for each result set RS; in RS, close RS; and close the state-
ment object thiat created RS;.

Otherwise;

the original GR ll)ﬂ‘

\Insert before-GR 14):‘ If R is an external Java routine, then whether the call of P returns update

counts as,defined in JDBC is implementation-defined (1A143).

1formance Rules

34

No additional Conformance Rules.
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Execution of array-returning functions

3(E)
ions

This Subclause modifies Subclause 9.21, “Execution of array-returning external functions”, in ISO/IEC 9075-2.

Function

Defi

ne the execution of an external function that returns an array value.

Sy

)itax Rules

No additional Syntax Rules.

Acc¢ess Rules

Gel

1)

2)

3)

4)

No additional Access Rules.

neral Rules

‘Convert GR 6) to be: ‘Case:
a) If Pisan external Java routine then let PN and N becEN-FRN-2.
the original GR 6)|

b)  Otherwise,

\Augment GR 7)| by adding “If P is not an external‘Java routine ” as a restriction to the lead tex

the Rule.

’Augment GR 9)‘ by adding “P is not an external Java routine ” as an additional restriction to t}
predicate in the lead text of the Rule.

‘Insert before GR 10):‘ If P is an external Java routine, and the call type data item has a value o

(negative one, indicating open call), then P is executed with a list of parameters PD;, 1 (one) <f

EN, whose values are set as follows:

a) LetJPDL be an ondered list of the data types of the Java parameters declared for P in the o
they appear inR’s declaration.

NOTE 28—=Af any Java parameter is declared to be of an array class, then JPDL reflects that information.

b)  LetJPDT;be the i-th Java data type in JPDL.

c¢) Fory'ranging from PN+1 to PN+FRN, let JP; be the component type of JPDT;.

NOTE 29 — The component type of a Java array is defined in Java.

t of

1€

rder

d) Foriranging from 1 (one) to PN, if the value of ESP; is the SQL null value and if JPDT; is any

of bool ean, byt e, short,int,| ong, fl oat, or doubl e, then an exception condition is raised:

external routine invocation exception — null value not allowed (39004).
e) Foriranging from 1 (one) to PN,

Case:

i) If ESP; is a user-defined type, then let the most specific type of ESP; be U, let UIS be the
<interface specification> specified by the user-defined type descriptor of U, and let

SJCU be the subject Java class of U.
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Case:
1) IfUISis SERIALIZABLE, then:

A)  SJCU’s method r eadObj ect () is executed to convert the value of ESP; to a
Java object, the value of PD;.

B) The method of execution of the subject Java class’s implementation of
readQbj ect () is implementation-defined (IW172).

g)

NOTE 30 — If UIS is SERIALIZABLE, then, as described in Subclause 10.4, “<user-defined type
definition>", the subject Java class of U implements the Java interface j ava. i 0. Sexi'al,i 4abl e
and defines that interface’s r eadQbj ect () method as described by JVMS.

2) IfUIS is SQLDATA, then:

A)  SJCU’s method readSQL() is executed to convert the valueof ESP; to a Java
object, the value of PD;.

B) The method of execution of the subject Java class’s implementation of
readSQ.() is implementation-defined (IW173).

NOTE 31 — If UIS is SQLDATA, then, as described in Subclause 10.4, “<user-defined typ4
definition>", the subject Java class of U implements.the Java interface j ava. sql . SQLDat § and
defines that interface’s r eadSQL() method as described by JDBC and JVMS.

ii) Otherwise, the value of PD; is set to the valu@ of ESP; .

For i ranging from PN+1 to PN+FRN:
i) Let PAD; be a Java array of length 1:(one) and data type JP; initialized as specified[in
Java.

NOTE 32 — PAD; is a Java object effectively created by execution of the Java expression new JP|1].
ii) PD; is replaced by PAD;.
For the save area data itefn,for i equal to EN-1:
i) Case:

1) Ifthé]Java data type JPDT;is an array class of j ava. | ang. Stri ng, then let PAD;
be a Java array of length 1 (one) ofj ava. | ang. Stri ng, initialized as specifi¢d in
Java.

NOTE 33 — PAD; is a Java object effectively created by execution of the Java expression jew
java.lang. String[1].

2)  Otherwise, create aj ava. | ang. Stri ngBuf f er of the implementation-defin¢d
(IV196) length of a save area data item. Let LN be that implementation-defihed
length and let PAD; be the Java object effectively created by execution of the [Java

null

expre aYalar=1y) =Yala naBuU e AN henlin ] e PAD . A a A

ii) PD; is replaced by PAD; .

For the call type data item, for i equal to EN, the value of PD; is set to the value -1 (negative
one, indicating open call).

Let JCLSN and JMN be respectively the subject Java class name, and the subject Java method
name of P. The following Java statement is effectively executed:
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5)

6)

7)

8)

9)

10)

11)

ISO/IEC 9075-13:2023(E)

8.2 Execution of array-returning funct

JCLSN. JMN( PDy, ..., PDgyn )

ions

‘Augment GR 10)a) ‘ by adding “P is not an external Java routine ” as an additional restriction to the

predicate of the Rule.

’Augment GR 10)b) ‘ by adding “P is not an external Java routine ” as an additional restriction to the

predicate of the Rule.

Mocart bafora CR 10 IERic an asda 4

ate

ic 3 ol Taxza po i S A+l A i oot o A F D i o o b
‘lllJ\/lLU\f!Ul\' A" POY J.Uj\f}.l ITT 1O AdIlI CALCT llulJuVulUuLlll\/ alrfvu uiIe lJl ITUL TIIVUCAUIVUIT UILI'T Ul TIULT LU T 11T

with an unhandled Java exception, then set the call type data item to 0 (zero) (indicating fetchd

’Augment GR 10)c) ‘ by adding “P is not an external Java routine ” as an additional restriction tc
predicate in the lead text of the Rule.

‘Insert before GR 10)d):‘ If P is an external Java routine and the prior invocation 6f P terminat
with an unhandled Java exception that is an instance of the classj ava. sql . SQCExcept i on, or
subclass of such a class, and the result of invoking the method get SQLSt at e( ) -against that inst
isajava. |l ang. Stri ng whose value is '02000' (corresponding to the cothpletion condition no
(02000)) then:

a) Ifeach /P, foriranging from PN+1 to PN+FRN that is a Java elass has an associated valueli

the first element, ([0]), of PD; that is a Java null, then set AR to the null value.

b)  Setthe call type data item to 1 (one) (indicating close call).

\Augment GR 11)a)‘ by adding “IF P is not an external-Java routine ” as a restriction to the lead
of the Rule.

‘ Insertbefore GR 11)d): ‘ If Pis an external Java routine, then P is executed with a list of EN paral
ers PD; and whose values are set as follows;

a) Foriranging from 1 (one) to PN,
Case:

i) If ESP; is a user-defined type, then let the most specific type of ESP; be U, let UIS be

<interface specification> specified by the user-defined type descriptor of U, and 1
SJCU be the subject Java class of U.

Case:
1)1t UIS is SERIALIZABLE, then:

A)  SJCUs method r eadnj ect () is executed to convert the value of ESP; t
Java object, the value of PD;.

B) The method of execution of the subject Java class’s implementation of
readQbj ect () is implementation-defined (IW172).

all).
the

bd

a
hnce
Hata

text

met-

the
bt

NOTE 34 — If UIS is SERIALIZABLE, then, as described in Subclause 10.4, “<user-defined

type

definition>", the subject Java class of U implements the Java interface j ava. i 0. Seri al i zabl e

and defines that interface’s r eadbj ect () method as described by JVMS.

2) If UISis SQLDATA, then:

A)  SJCU’s method readSQL() is executed to convert the value of ESP; to a Java

object, the value of PD;.

B) The method of execution of the subject Java class’s implementation of
readSQ.() is implementation-defined (IW173).
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NOTE 35 — If UIS is SQLDATA, then, as described in Subclause 10.4, “<user-defined type
definition>", the subject Java class of U implements the Java interface j ava. sql . SQLDat a and
defines that interface’s r eadSQL() method as described by JDBC and JVMS.

ii) Otherwise, the value of PD; is set to the value of ESP;.

b)  Foriranging from PN+1 to PN+FRN:
i) Let PAD; be a Java array of length 1 (one) and data type JP; initialized as specified in

lava
3

NOTE 36 — PAD; is a Java object effectively created by execution of the Java expression new JP{[1].
ii) PD; is replaced by PAD; .
c) For the save area data item, for i equal to EN-1:
i) Case:

1) Ifthe Java data type JP; is an array class ofj ava. | ang/St-ri ng, then let PAD;be a

Java array of length 1 (one) of j ava. | ang. St ri ng,.containing the value of the
j ava.l ang. Stri ng returned by the prior execution/of P.

2)  Otherwise, let PAD;be aj ava. | ang. Stri ngBuf-f er of length LN containing the
value of the j ava. | ang. St ri ngBuf f er retdrned by the prior execution of P,

ii) PD; is replaced by PAD;.

d) For the call type data item, for i equal to EN, the value of PD; is set to the value 0 (zero)
(indicating fetch call).

e) LetJCLSN and JMN be respectively the:subject Java class name, and the subject Java methjod
name of P. The following Java statement is effectively executed:

JCLSN. JIM\( PD;, ..., PDgny )N

12) ’Augment GR 11)d)i)‘ by adding “P is not an external Java routine” as additional predicate in l¢ad
text of the rule.

13) ‘Augment GR 11)d)i)3)A){by adding “P is not an external Java routine ” as an additional restridtion
to the predicate of the Rule.

14) ’Insert after GR 11)d)i)3)A):‘ If P is an external Java routine and each JP; for i ranging from PNj+1
to PN+FRN thatis a Java class has an associated value of the first element, ([0]), of PD; that is a[Java
null, thenletthe E-th element of AR be the null value.

15) ’Augment GR11)d)i)3)B)I) ‘ by adding “Pis not an external Java routine ” as an additional restridtion
to the-predicate of the Rule.

16) ‘Insert after GR 11)d)i)3)B)I):| If P is an external Java routine, then for the result data items, far i
ranging from PN+1 through PN+FRN:

a) Case:
i) If ESP; is a user-defined type, then:
1) Let EST; be the most specific type of the value of ESP;.

2)  Let SJCE be the most specific Java class of the value of PD; [0], and let STU be the

user-defined type whose subject Java class is SJCE and whose user-defined type
is EST; or is a subclass of EST;.
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3) Let UIS be the <interface specification> specified by the user-defined type
descriptor of STU.

4) Case:
A) IfUISis SERIALIZABLE, then:

1) SJCE’s method wri t ebj ect () is executed to convert the value of
PD; [0] to the value SC; of user-defined type STU.

I1) The method of execution of the subject Java class’s implementafion
of wri t eObj ect () is implementation-defined (IW170).

NOTE 37 — If UIS is SERIALIZABLE, then, as described in Subclause 10.4; “<user-defined
type definition>", the descriptor’s subject Java class implements theJava interfacp
java.io. Serializabl eand defines thatinterface’sw i t eQbj ect () miethod as descfibed
by JVMS.

B) IfUISis SQLDATA, then:

1) SJCE’s method wr i t eSQL() is executed te‘eonvert the value of PAD;
[0] to the value SC; of user-defined type'STU.

I1) The method of execution of the subject Java class’s implementation
of witeSQ() isimplementation-defined (IW171).

NOTE 38 — If UIS is SQLDATA, then(as described in Subclause 10.4, “<user-defined type
definition>", the descriptor’s subject Java class implements the Java interface
j ava. sql . SQLDat a and defines that interface’s wri t eSQL() method as described|by
JDBC and JVMS.

ii) Otherwise, the value of SC; is set to the value of PD; [0].
b) Case:
i) If FRN is 1 (one), then let thie E-th element of AR be SC;.

ii) Otherwise, let the E-th element of AR be the value of the following <row value expres-
sion>:

ROW ( SVq, ()", SVern )

17) ‘Augment GR 11)d)ii)‘ by adding “If P is not an external Java routine ” as an additional restrictjon
at the beginning-of-the Rule.

18) ’Augment GR'11)d)ii) ‘ by adding “P is an external Java routine and the prior invocation of P terinin-
ated withsan unhandled Java exception that is an instance of the classj ava. sql . SQLExcept i op, or
a subclass of such a class, and the result of invoking the method get SQLSt at e() against thatinstance
isaj.ava. | ang. Stri ng whose value is '02000' (corresponding to the completion condition no flata
(02000)) ” as an alternative restriction for the predicate at the beginning of the Rule.

‘A Fakhnt Af\\ll 1.1 D 1L L] 2 h . L 1 (3 L]
19) ‘ﬂugmeut UR lLJl Dy dUdlilyg  r IS IIOU dIl €XLETIId] Jdvd TOULHIE 45 dIT dUUILIOIIAl TESUTICTIOIT Lo he
predicate in the lead text of the Rule.

20) \Insert after GR 12): ‘ If Pis an external Java routine and the call type data item has a value of 1 (one)
(indicating close call), then P is executed with a list of EN parameters PD; and whose values are set

as follows:

a) Foriranging from 1 (one) to PN,

Case:
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40

i) If ESP; is a user-defined type, then let the most specific type of ESP; be U, let UIS be the

<interface specification> specified by the user-defined type descriptor of U, and let
SJCU be the subject Java class of U.

Case:
1) If UISis SERIALIZABLE, then:

A)  SJCU’s method r eadObj ect () is executed to convert the value of ESP; to a

Java object, the value of FD;.
B) The method of execution of the subject Java class’s implementationof
readQbj ect () is implementation-defined (IW172).

NOTE 39 — If UIS is SERIALIZABLE, then, as described in Subclause 10.4; “suser-defined type
definition>", the subject Java class of U implements the Java interface java. i o. Seri al i Zabl e
and defines that interface’s r eadbj ect () method as described by JVMS.

2) IfUIS is SQLDATA, then:

A)  SJCU’s method r eadSQL() is executed to convert the value of ESP; to a Java
object, the value of PD;.

B) The method of execution of the subjectJava class’s implementation of
readSQ.() is implementation-defined (IW173).

NOTE 40 — If UIS is SQLDATA, then, as deScribed in Subclause 10.4, “<user-defined typ4
definition>", the subject Java class of U\imiplements the Java interface j ava. sql . SQLDat 4 and
defines that interface’s r eadSQL() method as described by JDBC and JVMS.

ii) Otherwise, the value of PD; is set to.the value of ESP; .

b)  Foriranging from PN+1 to PN+FRN:
i) Let PAD; be a Java array ofleéngth 1 (one) and data type JP; initialized as specified[in
Java.
NOTE 41 — PAD;is.a'Java object effectively created by execution of the Java expression new JP;| [ 1].
ii) PD; is replaced:by PAD; .
c) For the save area‘data item, for i equal to EN-1:
i) Case:
1)) Ifthe Java data type JP;is an array class of j ava. | ang. St ri ng, then let PAD;|be a
Java array of length 1 (one) of j ava. | ang. St ri ng, containing the value of the
j ava.l ang. Stri ng returned by the prior execution of P.
2)  Otherwise, let PAD;be aj ava. | ang. Stri ngBuf f er oflength LN containing the
value of the j ava. | ang. St ri ngBuf f er returned by the prior execution of P,
ii) PD; is replaced by PAD;.
d) For the call type data item, for i equal to EN, the value of PD; is set to the value 1 (one) (indic-
ating close call).
e) LetJCLSN and JMN be respectively the subject Java class name, and the subject Java method

name of P. The following Java statement is effectively executed:

JCLSN. JIM\( PD;, ..., PDgn);
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Conformance Rules

No additional Conformance Rules.
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9 Additional common elements

This Clause modifies Clause 10, “Additional common elements”, in ISO/IEC 9075-2.

9.1 <language clause>

This Subclause modifies Subclause 10.2, “<language clause>", in ISO/IEC 9075-2.

Function

Spet¢ify a programming language.

F0]mat

<l anguage nane> ::=

Il Al alternatives fromI|SQO|EC 9075-2
| [JAVA

Syntax Rules

No additional Syntax Rules.

Acc¢ess Rules

No additional Access Rules.

General Rules

‘Insort into Table 20, “Standard programming languages” | the rows of Table 1, “Standard programnting
langduages”.

Table 1 — Standard programming languages

Language Relevant standard
kieyword
JAVA Java

Conformance Rules

No additional Conformance Rules.
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9.2 <Java parameter declaration list>

Function

Specify the Java types of parameters for a Java method.

Format

<Jaya paraneter declaration list> ::=
<lfeft paren> [ <Java paraneters> ] <right paren>

<Jaya paraneters> ::=
<Java data type> [ { <commm> <Java data type> }... ]

<Jaya data type> ::=
I'll See the Syntax Rul es.

Syntax Rules

1) | A <Java data type> is a Java data type that is mappable or result'set mappable, as specified in
Subclause 4.6, “Parameter mapping”. The <Java data type>-names are case sensitive, and shall|be
fully qualified with their package names, if any.

Access Rules

None.

General Rules

None.

Conformance Rules

1) | Without Feature ]6341,}Java signatures”, conforming SQL language shall not contain a <Java paramnieter
declaration list>«that is not equivalent to the default Java method signature as determined in
Subclause 9.5,ava routine signature determination”.
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9.3 <SQL Java path>

Function

Control the resolution of Java classes across installed JARs.

Fo

mat

<SQl
[

<pat
<l

<r ef

<r eg
<

Syr

Acc¢ess Rules

Java path> :: =
<path element>... ]

h element> ::=
eft paren> <referenced class> <comm> <resolution jar> <right paren>

erenced class> ::=
[ <packages> <period> ] <asterisk>
[ <packages> <period> ] <class identifier>

olution jar> :: =
ar nanme>

)itax Rules

None.

None.

General Rules
1) | When aJava class €] in a JARJ is executed in an SQL-implementation, let P be the SQL-]Java path
from J’s JAR descriptor.
NOTE 42 — A JAR descriptor’s SQL-Java path is set by an invocation of the SQLJ. ALTER_JAVA_PATH procedure
2) | No d ass- Pat h attribute affects class resolution. Every static or dynamic reference in CJ to a class
with the name C/A'that is not a system class and is not contained in J is resolved as follows.
For each <path element> PE (if any) in P, in the order in which they were specified:
a) _LetRC and RJ be the <referenced class> and <resolution jar>, respectively, contained in FE.
Let JR be the JAR referenced by RJ.
b) If R/is not the name of an installed JAR, then an exception condition is raised: Java-related
condition — invalid JAR name in path (46102).
NOTE 43 — This exception can only occur if the implementation-defined (IA153) action taken for an
SQLJ. ALTER_JAVA_PATH call that raised an exception results in leaving invalid <jar name>s in the SQL-Java
path.
c) IfRCis equivalent to CN, then:
i) If CN is the name of some class C in JR, then CN resolves to class C.
ii) If CN is not the name of a class in JR, then an exception condition is raised: Java-related
condition — unresolved class name (46103).
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d) IfRCsimply contains <asterisk>and simply contains <packages>, then let PKG be the specified
<packages> and let CI be the <class identifier> of CN. If the <Java class name> of CN is PKG.CI,

then:

i) If CN is the name of a class Cin JR, then CN resolves to class C.

3)

Col

1)

ii) If CN is not the name of a class in JR, then an exception condition is raised: Java-related
condition — unresolved class name (46103).
a) LEDRLC civanly niainc cactaricles o d Jdo oo 0 ot croo g niain-caackacac thaon
\.4) I NG Olllll}l.y CUIITLAIIIO AdOLUCT IOIN dlIlU UUUCO TIUU Jllllt]l)’ cuUuIItalll Pu\,l\as\,o ) CIICIL,.
i) If CN is the name of a class C in JR, then CN resolves to class C.

ii) If CN is not the name of a class in R/, then CN is not resolved by the <pathrelément
being considered and the next <path element> in P is considered.

If CNis notresolved after all <path element>sin P have been considered, then amexception cond
is raised: Java-related condition — unresolved class name (46103).

1formance Rules

Without Feature ]J601, “SQL-Java paths”, conforming SQL language ‘shall not contain an <SQL ]
path>.

\

tion

AvVa
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9.4

<routine invocation>

This Subclause modifies Subclause 10.4, “<routine invocation>", in ISO/IEC 9075-2.

Function

Invoke an SQL-invoked routine.

Fonl'mat

Syr

No additional Format items.

)itax Rules

No additional Syntax Rules.

Acc¢ess Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

1)

2)

‘Insert after the last CR: ‘ Without Eeature ]611, “References”, conforming SQL language shall ot

contain a <reference value expression>.

‘Insert after the last CR: ‘ Without Feature ]611, “References”, conforming SQL language shall ot

contain a <right arrow>,

46
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Java routine signature determination

Function

Specify rules for how a Java method’s signature is determined if it is not explicitly specified, and how it

is validated, based either on information specified when creating an external Java routine or external

Java data type, or on contents of descriptors available when invoking an SQL routine.

Sul
“J

a
P
P
P

Sy

1)

2)

Case:

a)

pclause Signature

a routine signature determ nation” [SyntaxRules] (
“ELEMENT” |

“1 NDEX",

“ SUBJECT”

Ar amet er :
Ar amet er :
Ar amet er :

ELEMENT — the syntactic element.
NDEX — the method specification index.

SUBJECT — the subject routine, if any.

)itax Rules

Let SE be the ELEMENT, leti be the INDEX, and let'SR be the SUBJECT in an application of the Sy
Rules of this Subclause.

Information needed by later rules of this-Subclause is gathered based on the context in which
Subclause is executed, as follows.

If SE specifies <SQL-invokeéd routine>, then:

ntax

this

Let /N, JCLSN,YMN, and JPDL respectively be the <jar name>, <Java class name>, <Java
method name>, and <Java parameter declaration list> contained in <external Java ref-

erence(string>.
LetSPDL be <SQL parameter declaration list>.
If<SQL-invoked routine> contains <schema procedure>, then

Case:

1) If DYNAMIC RESULT SETS N is specified for some N greater than 0 (zero), then

let DRSN be N.

2)  Otherwise let DRSN be 0 (zero).

If <SQL-invoked routine> contains <schema function>, and <SQL-invoked routine>
specifies a collection-returning external function, then:

1) Let RDPL be a result data area parameter list that specifies a comma-separated
list of <SQL parameter declaration>s that have <parameter mode> OUT; their

<parameter type>s are defined to be those of the effective SQL parameter list

entries PN+1 through PN+FRN as defined in Subclause 11.60, “<SQL-invoked
routine>".
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2)  Append to RDPL a <comma> and an <SQL parameter declaration> whose <data
type> is character string of implementation-defined (IV195) length and character

set SQL_TEXT with <parameter mode> INOUT.

3) Append to RDPL a <comma> and an <SQL parameter declaration> whose <data
type> is an exact numeric type with scale 0 (zero) and with <parameter mode>

IN.

4) Append to SPDL a <comma> and RPDL, to create an <SQL parameter declaration

b)

If SE specifies <user-defined type definition>, then:

i)

vii)

viii)

list> containing the input parameters, the result data item parameter(s), and
save area and call type data items.

Let UDTD be the <user-defined type definition>, let UDTB be the <user-defined ty
body> immediately contained in UDTD, and let UDTN be the <schema-resolved us
defined type name> immediately contained in UDTB.

Let JN and JCLSN respectively be the <jar name> and <Java<lass name> contained i

<external Java type clause> contained in UDTB.

For the purposes of parameter mapping as defined inSubclause 4.6, “Parameter 1
ping”, the remaining rules in this Subclause are performed as if the descriptor for]

user-defined type defined by UDTD was already.available in the SQL-session. That

descriptor describes the type as having the name UDTN, being an external Java dg
type, and having the <jar and class name>gspecified in UDTD.

Let MS; be the i-th <method specification> in the <method specification list> conta
by UDTB.

Let SRT be the SQL <data type>specified in the RETURNS clause of MS;.
Let DRSN be 0 (zero).

If MS; immediately contains <static field method spec>, then:

1) Let QJFN be the <qualified Java field name> of MS;.

2) Let Flbethe <Java identifier> contained in <Java field name> contained in

3) If{QJFN specifies a <Java class name>, then let SFC be that class name; othery
tet SFC be JCLSN.

4)) Let SPDL be the <SQL parameter declaration list>
()

If MS; does not immediately contain <static field method spec>, then:

the

pe
er-

hap-
the

ta

ned

JFN.

vise,

1 Let JMN and JPDI rpqpprﬁvplv he the <Java method name> and <Java para

eter

48

7

declaration list> contained in <Java method and parameter declarations> con-

tained in MS;.
2) LetSPDL be the augmented SQL parameter declaration list NPL; of MS;.
3) If MS; specifies a collection-returning external function then:

A) Let RDPL be aresult data area parameter list that specifies a comma-se
ated list of <SQL parameter declaration>s that have <parameter mode

par-
>

OUT; their <parameter type>s are defined to be those of the effective SQL
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parameter list entries PN+1 through PN+FRN as defined in Subclause 10.8,

“<SQL-invoked routine>".

B) Append to RDPL a <comma> and an <SQL parameter declaration> whose

<data type> is character string of implementation-defined (IV195) len
and character set SQL_TEXT with <parameter mode> INOUT.

gth

C) Append to RDPL a <comma> and an <SQL parameter declaration> whose

<data type> is an exact numeric type with scale 0 (zero) and with <param

c)

Otherwise, descriptors are available.

i)
ii)

iii)

mode> IN.

D) Append to SPDL a <comma> and RPDL, to create an <SQL parameter
declaration list> containing the augmented SQL declaration paramete|

eter

list,

the result data item parameter(s), and the save area and call type data items.

Let SRD be the routine descriptor of SR.
If SRD indicates that the SQL-invoked routine is an SQL-invoked method, then:

1) LetSRUDTbe the user-defined type whose descriptor contains SR’s corresponfing
method specification descriptor MSD, and let’SRUDTD be the user-defined type

descriptor of SRUDT.

2)  LetJNandJCLSNrespectively be the <jar name> and <Java class name> conta
by SRUDTD'’s <jar and class name>.

3)  Let SRT be the SQL <returns data,type> specified in MSD.
4) Let DRSN be 0 (zero).
5) If MSD indicates that it.is\a static field method, then:
A)  Let FI be the <Java identifier> contained in the <Java field name> of M.
B) Let SF(Cbethe <Java class name> of MSD.

C) Let SPDL be the <SQL parameter declaration list>
)

6) Af:MSD indicates that it is not a static field method, then:

A) LetJMN and JPDL respectively be the Java method name composed of
package, class, and name of the Java routine contained in MSD and the
parameter declaration list contained in the signature contained in MS]

B) Let SPDL be the augmented SQL parameter declaration list of MSD.

ned

bD.

he
Java
D.

If SRD indicates that the SQL-invoked routine is an SQL-invoked procedure or an §

bQL-

invoked Tegutar function, themn:

1) Let/N,JCLSN, JMN, and JPDL respectively be the <jar name>, <Java class name>,
<Java method name>, and <Java parameter declaration list> contained in <external

Java reference string> contained in the <external routine name> of SRD.

2)  LetSPDL be an SQL parameter declaration list composed of the SQL-invoked
routine’s SQL parameters contained in SRD, specified with the descriptors list of

the <SQL parameter name>, if specified, the <data type>, the ordinal positio
and an indication of whether the SQL parameter is an input SQL parameter,
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3)

50

output SQL parameter,; or both an input SQL parameter and an output SQL p
meter.

ara-

3) Ifthe SQL-invoked routine is an SQL-invoked procedure, then let DRSN be the
maximum number of dynamic result sets as indicated by SRD; otherwise, let DRSN

be 0 (zero).

4)  Ifthe SQL-invoked routine is an SQL-invoked regular function that is not a collec-

tion-returning external function, then let SRT be the SQL <returns data type

>

Case:

If JMN is “mai n” and SE does.not specify <user-defined type definition> or contain <metH
invocation>, then:

speciiied In MSD; otherwise, let SK1 be “voi d”.

5) Ifthe SQL-invoked routine is an SQL-invoked regular function that is a ¢olléct
returning external function, then:

A) Let RDPL be aresult data area parameter list that specifies acomma-se
ated list of <SQL parameter declaration>s that have <parameter mode|
OUT; their <parameter type>s are defined to be those of the effective §

parameter list entries PN+1 through PN+FRN as defined in Subclause 1

“<SQL-invoked routine>".

B) Append to RDPL a <comma> and an <SQL parameter declaration> wh
<data type> is character string of implemeiitation-defined (IV195) len
and character set SQL_TEXT with <parameter mode> INOUT.

C) Append to RDPL a <comma> and-an/<SQL parameter declaration> wh
<data type> is an exact numerictype with scale 0 (zero) and with <paramj
mode> IN.

D) Append to SPDL a <comma> and RPDL, to create an <SQL parameter
declaration list> containing the input parameters, the result data item
parameter(s), and the save area and call type data items.

If SE specifies«<SQL-invoked routine>, then it shall contain <schema procedure> 3
shall not contain <returned result sets characteristic>.

If SE cantains <routine invocation> then it shall contain <call statement>.

If aJava parameter declaration list JPDL is specified, then it shall be the following
(java.lang. String[])

If a Java parameter declaration list is not specified, then let JPDL be the following;

(java.lang. String[])

ion-

par-
>

QL
0.8,

hse
gth

pse
eter

od

ind

SPDL shall specify either:

1) Asingle parameter that is an SQL ARRAY of CHARACTER or an ARRAY of CHAR-

ACTER VARYING. At runtime, this parameter is passed as a Java array of
java.lang. String.

NOTE 44 — This <SQL parameter declaration> can only be specified if the SQL system supports

Feature S201, “SQL-invoked routines on arrays”.

2)  Zeroor more parameters, each of which is CHARACTER or CHARACTER VARYING.
Atruntime, these parameters are passed a Java array ofj ava. | ang. Stri ng (with

possibly zero elements).
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vi) Let JCS be the set of visible Java methods of class JCLSN in JAR JN whose method names
are “mai n” and whose Java parameter data types list is JPDL.

b) Otherwise:

NOTE 45 — “visible” is defined in Subclause 4.6, “Parameter mapping”.

i) Let SPN and JPN be, respectively, the number of <SQL parameter declaration>s in SPDL
and the number of <Java data type>s in JPDL.

1)

2)

1) Tt JPDL speciiies a <Java parameter declaration [ist>, then:

If i is greater than 0 (zero) and MS; specifies INSTANCE or CONSTRUCTOR of if

SRD indicates the SQL-invoked routine is an SQL-invoked method and‘MSD

indicates itis an instance method or a constructor, then prefix the Java paramleter

declaration list JPDL with the necessary subject parameter ag\follows.

Case:

A) IfJPDL contains one or more <Java data type>s,then prefix the list of JJava

data type>s immediately contained in <Javaparameters> immediately
contained in JPDL with

JCLSN,

B) Otherwise, replace JPDL with thexJava parameter declaration list>
( JCLSN)

For each <SQL parameter declaration> SP in SPDL, let ST be the <data type>
SP and let JT be the corresponding <Java data type> in JPDL.

A)  If SP specifies IN,-0r does not specify an explicit <parameter mode>, th

I) If SP.is not an SQL array, then JT and ST shall be simply mappab
object mappable.

I1) If'SP is an SQL array, then JT and ST shall be array mappable.
B) If'SPspecifies OUT or INOUT, then
Case:

0) If SPDL has been augmented with a save area data item and SP i
SPN-1-th entry in the list (the save area data item), then JT and|
shall be output mappable or JT shall specify the class
java.l ang. StringBuffer.

1) Otherwise, JT and ST shall be output mappable.
NOTE 46 — “simply mappable”, “object mappable”, and “array mappable” are defined in

Subclause 4.6 “Parameter mapping”
7 P

3)

Case:

A) If DRSN is greater than 0 (zero), then JPN shall be greater than SPN, an

of

en:

e or

the
ST

d

each <Java data type> in JPDL whose ordinal position is greater than SPN

shall be result set mappable.

B) Otherwise, JPN shall be equivalent to SPN.

iii)  Ifa]Java parameter declaration list is not specified, then determine the first SPN mem-
bers of the Java parameter declaration list JPDL from SPDL as follows:
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1)

For each parameter SP of SPDL whose <parameter mode> is IN, or that does not
specify an explicit <parameter mode>, if SP is not an SQL array, then let the cor-
responding Java parameter data type of SP be the corresponding Java data type

of the <parameter type> of SP; if SP is an SQL array, then let JT be the correspond-
ing Java data type of the <parameter type> of SP, and let the corresponding Java
parameter data type of SP be an array of /T, that is, be JT[] .

NOTE 47 — The “corresponding Java parameter data type” of SP is defined in Subclause 4.6,
“Parameter mapping”.

2)

3)

For each parameter SP of SPDL whose <parameter mode> is INOUT or OUT;|let
JT be the corresponding Java data type of the <parameter type> of SP, andAef the
corresponding Java parameter data type of SP be an array of /T, that.is,be JT[ ] .

The <Java parameters> of JPDL is a list of the corresponding Java parameter fata
types of SPDL.

NOTE 48 — JPDL does not specify parameter names. That is, the parameter names of th¢ Java
method do not have to match the SQL parameter names.

—

The subject Java field of <static field method spec>s or the\set of candidate visible[Java

methods are determined as follows.

Case:

1)

2)

If SE specifies <SQL-invoked routine> or"if'SRD indicates that the SQL-invoked
routine is an SQL-invoked procedure or an SQL-invoked regular function, thien:

A)  If DRSN is greater than 0 (zére), then:

—

I) Let SPN and JPN:be; respectively, the number of <SQL paramete
declaration>s.in SPDL and the number of <Java data type>s in JPDL.

1) If SPN is equivalent to JPN, then JPDL was originally not specifigd;
let JCS be-the set of visible Java methods of class JCLSN in JAR /N
whosemethod names are JMN, whose first SPN parameter data types
arethose of JPDL, and whose last K parameter data types, for sqme
positive K, are result set mappable.

IH)~" If SPN is less than JPN, then JPDL was originally specified; let JCS be
the set of visible Java methods of class JCLSN in JAR JN whose method
names are /JMN, whose Java parameter data types list is JPDL.

B) If DRSNis 0 (zero), then let JCS be the set of visible Java methods of clgss
JCLSN in JAR JN whose method names are JMN, whose Java parameter data
types listis JPDL.

If SE specifies <user-defined type definition> or if SRD indicates that the SQL-
invoked routine is an SQL-invoked method then:

A) Ifiis greater than O (zero) and MS; contains <static field method spec}, or

if MSD indicates that it is a static field method, then:

1) FI shall be the name of a field of SFC. Let JSF be that field.
1) JSF shall be a public static field.

[II)  Let/JFT be the Java data type of JSF.

IV)  SRT and JFT shall be simply mappable or object mappable.

NOTE 49 — “simply mappable” and “object mappable” are defined in
Subclause 4.6, “Parameter mapping”.
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V) JSF is the subject static field of the SQL-invoked method defined by
MS;.

NOTE 50 — The subject Java class can contain fields and methods (public and
private) for which no corresponding attribute or method is specified.
B) Ifiis greater than O (zero) and MS; does not immediately contain <static

field method spec>, or if MSD indicates that it is not a static field method,
then:

I) Case:

1) Ifiis greater than O (zero) and MS; specifies INSTANCE or

CONSTRUCTOR, or if MSD indicates it is an instance ' methqd or
a constructor, then /PDL contains the augmented/]ava parameter
declaration list for this method. Remove thé subject parameter
from the Java parameter declaration listJPDL to create th¢
unaugmented Java parameter declardtion list UAJPDL, as fol-
lows.

Case:

a) IfJPDL contains two ermore <Java data type>s, then ¢opy
all JPDL to UAJPDLomitting the first <Java data typg>
JCLSN, and its associated “, .

b)  Otherwise, set UAJPDL to the <Java parameter declardtion
list>

()
2)  Otherwise copy JPDL to UAJPDL.

I1) Using Java overloading resolution, specified by The Java Langudge
Specification, Second Edition, let JCS be the set of visible Java methods
of class JCLSN in JAR JN or the supertypes of that class whose method
names are JMN and whose Java parameter data types list is UAJPDL.

NOTE 51 — “visible” is defined in Subclause 4.6, “Parameter mapping”.

MI)  Ifiis greaterthan 0 (zero) and MS;specifies STATIC, or MSD indidates

that STATIC was specified, then remove from JCS any Java methpd
that is not static. Otherwise, remove from JCS any static Java method.

IV)  Ifiis greater than 0 (zero) and MS; specifies CONSTRUCTOR, or MSD

indicates that CONSTRUCTOR was specified, then remove from|/CS
any Java method that is not a constructor. Otherwise, remove frpm
JCS any Java method that is a constructor.

vamathad ic datarminad qc fallawusc
o et 015G ece e aaS>To1o0vWor

If SE specifies <SQL-invoked routine> or if SRD indicates that the SQL-invoked routine is an
SQL-invoked procedure or an SQL-invoked regular function, then:

i) JCS shall contain exactly one Java method. Let /M be that Java method. The SQL-invoked
routine is associated with /M.

ii) JM is the subject Java method of the SQL-invoked routine.
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b) IfSE specifies <user-defined type definition> or if SRD indicates that the SQL-invoked routine
is an SQL-invoked method then, if i is greater than 0 (zero) and MS; does not immediately

contain <static field method spec>, or if MSD indicates that it is not a static field method then:

i) JCS shall contain exactly one Java method. Let /M be that Java method. The <Java method
name> is referred to as the corresponding Java method name of <method name>.

ii) JM is the subject Java method of the SQL-invoked method.

5) rTtheTesultdatatype of the SQE-invoked Toutine s vatidated as fottows:
Case:

a) If SE specifies <SQL-invoked routine> or if SRD indicates that the SQL-invoked foutine is|an
SQL-invoked procedure or an SQL-invoked regular function, then let JRT be.the‘Java retulrns
data type of JM.

i) If JM is an SQL-invoked procedure, then JRT shall be voi d.

ii) If JM is an SQL-invoked regular function that is not a collegctioh-returning externa
function, then JRT and SRT shall be simply mappable or{object mappable.

iii)  IfJM s a collection-returning external function, then JRT shall be voi d.

b)  If SE specifies <user-defined type definition> or if SRDfindicates that the SQL-invoked roytine
is an SQL-invoked method then, if i is greater than0Q (zero) and MS; does not immediately

contain <static field method spec>, or if MSD indicates that it is not a static field method, then
let JRT be the Java returns data type of /M. If SELF AS RESULT is not specified then JRT and
SRT shall be simply mappable or object mappable.

NOTE 52 — “simply mappable” and “objectanappable” are defined in Subclause 4.6, “Parameter mapping”.

c)  Otherwise, let JRT be the Java data type of the subject static field. JRT and SRT shall be simpply
mappable or object mappable.

6) | Evaluation of the Syntax Rules is.terminated and control is returned to the invoking Subclause.

Acc¢ess Rules

None.

General Rules

None.

Conformance Rules

None.
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10 Schema definition and manipulation

This Clause modifies Clause 11, “Schema definition and manipulation”, in ISO/IEC 9075-2.

1041 —<drop schema statemrents

Thig Subclause modifies Subclause 11.2, “<drop schema statement>", in ISO/IEC 9075-2.

Function

Destroy a schema.

Format

No additional Format items.

Syntax Rules

1) ‘Insert after SR 4)n):‘ JARs.

Access Rules

No additional Access Rules.

General Rules

1) \Insert before GR 1):‘ If th&SQL-implementation supports Feature ]531, “Deployment”, then:

a) LetJNS be a <character string literal> containing the qualified <jar name> included in thee
descriptor of.any JAR included in S.

b)  The following <call statement> is effectively executed:

CALL.'SQLJ. REMOVE_JAR ( JINS, 1 );

2) \ Insertafter GR 12): \ Ifthe SQL-implementation does not support Feature ]531, “Deployment”, then:

a) ' Let JNS be a <character string literal> containing the qualified <jar name> included in th|e

ﬂpcr‘ripfnr of any,lAR included in S

b)  The following <call statement> is effectively executed:

CALL SQLJ. REMOVE_JAR ( JINS, 0 );

Conformance Rules

No additional Conformance Rules.
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10.

2 <table definition>

This Subclause modifies Subclause 11.3, “<table definition>", in ISO/IEC 9075-2.

Function

Defi

ne a persistent base table, a created local temporary table, or a global temporary table.

Fonl'mat

Syr

1)

Access Rules

Gel

Col

No additional Format items.

)itax Rules

‘Insert after SR 11)e):‘ ST shall not be an external Java data type whosedescriptor specifies ar
<interface specification> of SERIALIZABLE.

No additional Access Rules.

neral Rules

No additional General Rules.

1formance Rules

No additional Conformance Rules.

56
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3 <view definition>

Subclause modifies Subclause 11.32, “<view definition>", in ISO/IEC 9075-2.

Function

Define a viewed table.

Fonl'mat

Syr

1)

Access Rules

Gel

Col

No additional Format items.

)itax Rules

‘Insert after SR 23)c):‘ ST shall not be an external Java data type whose<descriptor specifies ar
<interface specification> of SERIALIZABLE.

No additional Access Rules.

neral Rules

No additional General Rules.

1formance Rules

No additional Conformance Rules.
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10.4 <user-defined type definition>

This Subclause modifies Subclause 11.51, “<user-defined type definition>", in ISO/IEC 9075-2.

Function

Define a user-defined type.

Fonl'mat

<usgr-defined type body> ::=

I'' Al alternatives from|SQ |EC 9075-2

| |<schena-resol ved user-defined type nane> [ <subtype cl ause> ]

<external Java type cl ause>

[ AS <representation> ]

[ <user-defined type option list>] [ <nethod specification i)jst> ]

<exfjernal Java type clause> ::=
<¢xternal Java class clause> LANGUAGE JAVA <interface usinglhause>

<infjerface using clause> ::=
[ JUSI NG <interface specification> ]

<infjerface specification> ::=
SQLDATA
SERI AL| ZABLE

<metthod specification> ::=
I'' Al alternatives from|SQ |EC 9075-2
<static field method spec>

<nmetthod characteristic> ::=
Il Al alternatives froml|SQ |EE.9075-2
| |<external Java nethod cl ause>

<stqtic field method spec> ::=

STATI C METHOD <met hod nanex\<| eft paren> <right paren>
<static method returins clause> [ SPECI FI C <specific nethod name> ]
<external variabl e\pame cl ause>

<static nmethod returins) clause> ::=
RETURNS <dat a t yjpe>

<exflernal variable nane cl ause> ::=
EXTERNAL VARI'ABLE NAME <character string literal >

<extler naj._Java cl ass clause> ::=
EXTERNAL NAME <character string literal >

<extermat—Java nmethod—<tause>———=

EXTERNAL NAME <character string literal >

<Java net hod and parameter declarations> ::=
<Java net hod name> [ <Java paraneter declaration list>]

Syntax Rules

1) ‘Insert after SR 3): ‘ If <external Java type clause> is specified, then UDT is an external Java data type.
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2)

3)

4)

5)

6)

7)
8)
9)
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‘Insert after SR 8)j)ii):‘ If UDT is an external Java data type, then SST shall be an external Java data

type, and the subject Java class of UDT shall be a direct subclass of the subject Java class of SST. If
UDT is not an external Java data type, then SST shall not be an external Java data type.

’Insert before SR 9):‘ If <external Java type clause> is specified, then:

a) Let VJC be the value of the <character string literal> immediately contained in <external Java
class clause>; V/C shall conform to the Format and Syntax Rules of<jar and class name>. The
Java class identified by <Java class name> in the JAR identified by <jar id> in their immediately
containing <jar and class name> 1s UDT's subject Java class.

NOTE 53 — The subject Java class of UDT can be the subject Java class of other external Java data-types.|Each
such external Java data type is distinct from other such data types.

b)  UDT's subject Java class shall be a publ i ¢ class and shall implement the Java interface
java.io. Serializabl e or the Java interface j ava. sql . SQLDat a or both.

c) Ifan <interface using clause> is not explicitly specified, then an implerentation-defined
(ID230) <interface specification> is implicit.

d) If SERIALIZABLE is specified, then the subject Java class shall implement the Java interface
java.io. Serializabl e. The methodj ava.io. Seri al i zabl@-writeQbj ect () is effectiyely
used to convert a Java object to an SQL representation, and the method j ava. i 0. Seri al | z-
abl e. readQbj ect () is effectively used to convert an SQL\representation to a Java object

e) If SQLDATA is specified, then the subject Java classrshall implement the Java interface
j ava. sql . SQLDat a as defined in JDBC and JVMS. The methodj ava. sql . SQLDat a. wri t eSQL()
is effectively used to convert a Java object to an"SQL representation, and the
methodj ava. sql . SQLDat a. r eadSQL() is effectively used to convert an SQL representatjon
to a Java object.

f)  <overriding method specification> sh@ll not be specified.

g) A <representation> that is a <predefined type> shall not be specified.

h)  SELF AS LOCATOR shall notbe specified.

i) <locator indication> shall not be specified.

’Insert before SR 9):‘ If <external Java type clause> is not specified, then:

a) <method specification> shall not specify <static field method spec>.

b) <method characteristic> shall not specify <external Java method clause>.

c) The <language clause> immediately contained in <method characteristic> shall not spedify

JAVA:

‘Insert after SR9)a): ‘ If UDT is an external Java data type, then it is implementation-defined (1A144)

whether validation of the explicit or implicit <Java parameter declaration list> is performed by
<user-defined type definition> or when the corresponding SQL-invoked method is invoked.

’Insert after SR 9)b)iii)6): ‘ If UDT is an external Java data type, then the <Java identifier> immediately

contained in <Java method name> of MS; shall be equivalent to the <Java identifier> immediately
contained in the <class identifier> immediately contained in <jar and class name> of UDT.

‘Insert after SR 9)b)ix)4) B):‘ UDT shall not be an external Java data type.

‘Insert after SR 9)b)x)3):‘ UDT shall not be an external Java data type.

‘Insert after SR 9)b)xiii):‘ If MS; specifies <static field method spec>, then:
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10)

a)  MS; specifies a static field method.

b)  Let VSF be the value of the <character string literal> simply contained in <static field method

spec>; VSF shall conform to the Format and Syntax Rules of <qualified Java field name>.

NOTE 54 — <static field method spec> defines a static method of the user-defined type that returns the value

of the Java static field specified by the <qualified Java field name>. This is a shorthand that provides read
SQL access to static fields of the subject Java class or a superclass of the subject Java class.

\Insert after SR 9)b)xiv)1): \ If UDT is an external Java data type then, with the exception of the

-only

11)

12)

13)

Access Rules

Gel

1)

Col

1)

neral Rules

1formance Rules

implicit <original method specification>s generated for the observer and mutator functions ef

attribute, the <method characteristics> of MS; shall not contain the <method characteristic>s

<language clause> or <parameter style clause> and shall contain exactly one <external Javamef
clause>. For an external Java data type, both <language clause> and <parameter style’clause>

implicitly specify JAVA.

’Convert SR 9)b)xiv)2) to be: ‘Case:

a) IfUDTis an external Java data type, then let VMP be the value of the <character string lite
immediately contained in <external Java method clause>; VMP shall’conform to the Forn
and Syntax Rules of <Java method and parameter declarations>.

the original SR 9)b)xiv)2) ‘

b)  Otherwise,

’Augment SR 9)b)XiV)6)B)I)‘ by adding “UDT is not an external Java data type ” as an addition
restriction to the predicate of the rule.

‘Insert after SR 9)b)xv): ‘ If UDT is an external Java data‘type and validation of the <Java param
declaration list> has been implementation-defined>(I1A144) to be performed by <user-defined
definition>, then the Syntax Rules of Subclause9.5, “Java routine signature determination”, ar
applied with <user-defined type definition>.as ELEMENT, i as INDEX, and no subject routine a
SUBJECT.

No additional Access Rules.

’Augment GR 1)g)xi)‘ by adding “JAVA ” to the set of languages that <language name> is not.

‘Insert after the last CR: ‘ Without Feature ]J511, “Commands”, conforming SQL language shall not

contain a <user-defined type definition> that contains an <external Java type clause> that is n
eontained in a <descriptor file>.

bach

hod

ral>
hat

eter
[ype

pt

2)

3)

4)

60

‘Insert after the last CR:‘ Without Feature ]591, “Overloading”, conforming SQL language shall

not

contain a <method specification> that contains a <method name> that is equivalent to the <method

name> of any other <method specification> in the same <user-defined type definition>.

’Insert after the last CR:‘ Without Feature J641, “Static fields”, conforming SQL language shall not

contain a <static field method spec>.

‘Insert after the last CR:‘ Without Feature ]541, “SERIALIZABLE” conforming SQL language shall

not contain an <interface specification> that contains SERIALIZABLE.
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5) ‘Insert after the last CR:‘ Without Feature ]551, “SQLDATA”, conforming SQL language shall not
contain an <interface specification> that contains SQLDATA.

6) ‘Insert after the last CR: ‘ Without Feature ]622, “external Java types”, conforming SQL language
shall not contain a <user-defined type definition> that contains an <external Java type clause>.
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10.5 <attribute definition>

This Subclause modifies Subclause 11.52, “<attribute definition>", in ISO/IEC 9075-2.

Function

Define an attribute of a structured type.

Fonl'mat

<attlribute definition> ::=
I'' Al alternatives from|SQ |EC 9075-2
<attribute nane> <data type>
[ <attribute default> ]
[ <collate clause> ] <external Java attribute clause>

<extlernal Java attribute clause> ::=
EXTERNAL NAME <character string literal >

Syntax Rules

1) ‘Insert after SR 1):‘ If the <attribute definition> is contained in a <user-defined type definition>
that is not an external Java data type or is contained invan <alter type statement>, then <attribute
definition> shall not specify an <external Java attribute clause>.

2) ‘Insert after SR 1):‘ If the <attribute definition>is‘contained in a <user-defined type definitior>
that specifies an external Java data type whose <interface specification> is SERIALIZABLE, then
<attribute definition> shall specify an <external Java attribute clause>.

3) ‘Insert after SR 1):‘ If an <external Java'attribute clause> is specified, then let VFN be the valug of
the <character string literal> immediately contained in <attribute definition>; VFN shall confqrm
to the Format and Syntax Rules of<Java field name>. The <Java field name> value of VFN is refefred
to as the corresponding Java field’'name of the <attribute name>.

4) \Insert after SR 1):‘ If <attribute definition> is contained in a <user-defined type definition> that
specifies an external Java data type, then <attribute default> and <collate clause> shall not be spe-
cified.

5) ’Insert after SR 1):‘ If <attribute definition> is contained in a <user-defined type definition> that
specifies an external Java data type, and if the <data type> specified in the <attribute definition> is
a structured type ST, then ST shall be an external Java data type.

Access'Rules

No additional Acceocc Piyloc
VOO Ot et O ot 1 rCCCoO 1ot Cor

General Rules

1) ’Insert after GR 4)e): ‘ If the <attribute definition> contains an <external Java attribute clause>, then
the corresponding Java field name of the <attribute name>.

2) ‘Insert before GR 5)b): ‘

a) IfUDTis not an external Java data type whose descriptor’s <interface specification> specifies
SERIALIZABLE, then V. AN() returns the value of Ain V.
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b) If UDTis an external Java data type whose descriptor’s <interface specification> specifies
SERIALIZABLE, then the r eadbj ect () method of the subject Java class S/CE of Vis effectively
used to obtain a Java object from the value of V, the Java field that corresponds to the attribute
specified in <Java field name> contained by <attribute definition> is accessed. Let JV and JCLS
be respectively that Java value and its most specific Java class.

Case:
i) If DT is a user-defined type, then:
1) LetSTUbe the user-defined type whose subject Java class is JCLS and whoselser-
defined type is DT or is a subclass of DT.
2)  Let UIS be the <interface specification> specified by the user-defined type
descriptor of STU.
3) Case:
A) If UISis SERIALIZABLE, then:
1) The subject Java class JCLS’s wr i t eCbject () method is executed to
convert the Java value JV to the SQL{value SV of user-defined type
STU.
1) The method of execution ofthe subject Java class’s implementation
of wi teQbj ect () is implementation-defined (IW170).
NOTE 55 — If UIS is SERIALIZABLE, then, as described in Subclause 10.4, “<user-defined
type definition>", the descripter’s subject Java class implements the Java interfacp
java.io. Serializabl e anddefines thatinterface’sw i t eQbj ect () method as descfibed
by JVMS.
B) If UIS is SQLDATA, then:
1) The subject Java class JCLS’s wri t eSQL() method is executed to
convert the Java value JV to the SQL value SV of user-defined type
STU.
I1) The method of execution of the subject Java class’s implementafion
of witeSQL() is implementation-defined (IW171).
NOTE 56 — If UIS is SQLDATA, then, as described in Subclause 10.4, “<user-definpd
type definition>", the descriptor’s subject Java class implements the Java interfacp
j ava. sql . SQLDat a and defines that interface’s wri t eSQL() method as described|by
JDBC and JVMS.
C)  Otherwise, the value of SV is set to the value of JV.

|Insert hefore GR 6)b): |

a)¢ \If UDT is an external Java data type whose descriptor’s <interface specification> specifiep
SERIALIZABLE, then the r eadbj ect () method of the subject Java class S/CE of Vis effectively

uSed to obtaim a java object fromr the vatue of V- Let MST, FELS,and ftermp be Tespectivety the
most specific type of AV, the subject Java class of MST, and the Java object obtained from
readbj ect ().

i) Case:
1) If MSTis a user-defined type, then:

A) Let UIS be the <interface specification> specified by the user-defined type
descriptor of MST.

B) Case:
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1) If UIS is SERIALIZABLE, then:

1) Thesubject]ava class JCLS’sr eadQbj ect () method is executed
to convert the value of AV to a Java object JV.

2)  The method of execution of the subject Java class’s implement-
ation of r eadQbj ect () is implementation-defined (IW172).

NOTE 57 — If UISis SERIALIZABLE, then, as described in Subclause 10.4, “<user-
defined type definition>", the subject Java class of U implements the Java
interface j ava. i o. Seri al i zabl e and defines that interface’s r eadObj.ec} ()
method as described by JVMS.

Il If UIS is SQLDATA, then:

1) The subject Java class JCLS’s r eadSQL() method'is executdd to
convert the value of AV to a Java object JV.

2)  The method of execution of the subject Java class’s implement-
ation of readSQL() is implementation-defined (IW173).

NOTE 58 — If UIS is SQLDATA, then, as described in Subclause 10.4, “<uger-
defined type definition>", the subject Java-elass of U implements the Java
interface j ava. sql . SQLDat a and defihes'that interface’s r eadSQ.() method
as described by JDBC and JVMS.

2)  Otherwise, the value of JV is set to the value of AV.

ii) The Java field of Jtemp that corresponds tg-the attribute specified in <Java field name>
contained by <attribute definition> is dssigned the value JV.

iii) The subject Java class SJCE of V's weitebj ect () method is effectively used to obfain
an SQL value V2 from the Java value Jtemp.

iv) The invocation V. AN( AV) returns V2.

Conformance Rules

No additional Conformance Rules.
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10.6 <alter type statement>

This Subclause modifies Subclause 11.53, “<alter type statement>", in ISO/IEC 9075-2.

Function

Change the definition of a user-defined type.

Fonl'mat

No additional Format items.

Syntax Rules

1) ‘Insert after SR 1):‘ D shall not be an external Java data type.

Acc¢ess Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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10.7 <drop data type statement>

This Subclause modifies Subclause 11.59, “<drop data type statement>", in ISO/IEC 9075-2.

Function

Destroy a user-defined type.

Fonl'mat

No additional Format items.

Syntax Rules

No additional Syntax Rules.

Acc¢ess Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

1) ‘Insert after the last CR: ‘ Without Eeature ]J511, “Commands”, conforming SQL language shall I]Ot
contain a <drop data type statement> that contains a <schema-resolved user-defined type name>
that identifies an external Java type and that is not contained in a <descriptor file>.

%)

2) ’Insert after the last CR:‘ Without Feature ]622, “external Java types”, conforming SQL languag
shall not contain a <dropydata type statement> that contains a <schema-resolved user-defined fype
name> that identifi€syan external Java type.
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8 <SQL-invoked routine>

Subclause modifies Subclause 11.60, “<SQL-invoked routine>", in ISO/IEC 9075-2.

Function

Define an SQL-invoked routine.

Fonl'mat
<pafaneter style> ::=
I'' All alternatives froml|SQO |EC 9075-2
| |JAVA
<extlernal Java reference string> ::=

<
Syr
1)

2)

3)
4)

5)
6)

7)

8)

ar and cl ass name> <peri od> <Java net hod nanme>
[ <Java paraneter declaration list>]

itax Rules

‘Insert after SR 3):‘ If <SQL-invoked routine> specifies LANGUAGE JAVA, then no <SQL params
declaration> specified in <SQL-invoked function> shall specify RESULT.

‘Insert after SR 3):‘ If <SQL-invoked routine> specifieS LANGUAGE JAVA, then neither the <retj
clause> contained in <SQL-invoked function> nor@ny <SQL parameter declaration> contained
an <SQL-invoked function> or <SQL-invoked procedure> shall contain <locator indication>.

’Insert after SR 3):‘ If <SQL-invoked routing> specifies LANGUAGE JAVA, then <transform groy
specification> shall not be specified.

defined (IL204).

‘Insert after SR 8)b)ii):‘ UDT shall not be an external Java type.

<parameter style> JAVA.

‘Insert after SR 9]i):‘ An external routine that specifies LANGUAGE JAVA is called an external Jq
routine.

\Insert afterSR 9)i): ‘ If R is an external Java routine, then the <external routine name> immedis
contained'in <external body reference> shall specify a <character string literal>. Let V' be the v
of that<character string literal>. V shall conform to the Format and Syntax Rules of0 an <exte
Java'\reference string>.

‘Insert after SR 3):‘ The maximum value of <maximum returned result sets> is implementatiop-

‘Insert after SR 9)a):‘ If LANGUAGE JAVA is specified, then <parameter style clause> shall spedi

ter

hrns
| in

rva

itely
alue
rnal

NOTE 59 — Ris defined by ISO/IEC 9075-2 to be the SQL-invoked routine specified by <SQL-invoked routinex.

9)

’Convert SR 9)x)ii) to be: ‘Case:

a) IfRisan external Java routine, then the <Java method name> is the name of one or more

Java

methods in the class specified by <Java class name> in the JAR specified by <jar name>. The
combination of <Java class name> and <Java method name> represent a fully qualified Java

class name and method name. The method name can reference a method of the class, or
method of a superclass of the class.

the original SR 9)X)ii)‘

b)  Otherwise,
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10) ‘Augment SR 8) ‘ by adding “If R is not an external Java routine ” as a restriction to the text of the
Rule.

11) |Insert before SR 24)e):| If PARAMETER STYLE JAVA is specified, then:

a) Case:

i) If R is a collection-returning external function and the returned array’s element type
or returned multiset’s element type is a row type, then let FRN be the degree of the

alaxaant i
CICITIICIIU L)’ P\'“

ii) Otherwise, let FRN be 1 (one).

3%
o

b) IfRis a collection-returning external function, then let AREF be 2. Otherwise, let AREF b
(zero).

c) IfRisan SQL-invoked function, then let the effective SQL parameter list be a list of
PN+FRN+AREF SQL parameters, as follows:

th

i) For i ranging from 1 (one) to PN, the i-th effective SQL pardmeter list entry is the
<SQL parameter declaration>.

ii) Case:

1) IfFRNis1 (one), then effective SQL parameter list entry PN+FRN has <parameter
mode> OUT; its <parameter type> PT is\defined as follows:

A) If<resultcast>is specified, thenlet RT be <result cast from type>; otherwise,
let RT be <returns data type>.

B) IfRis a collection-returning external function, then let PT be the element
type of RT.

C) IfRisnota collection-returning external function, then PT is RT.

2)  Otherwise, for i ranging from PN+1 to PN+FRN, the i-th effective SQL paramgter
list entry is defined as follows:

A)  Its <parameter mode> is OUT.

B) Let RFT; py be the data type of the (i-PN)-th field of the element type of the
<returns data type>. The <parameter type> PT; of the i-th effective SQL
parameter list entry is RFT;_py:.

iii) _AIfRis a collection-returning external function, then:

1)  Effective SQL parameter type list entry (PN+FRN)+1 is an SQL parameter whose
<data type> is character string of implementation-defined (IV195) length and
character set SQL_TEXT with <parameter mode> INOUT.

2] Effective SQI parameter type list entry fPN+ F'Pl\ﬂ+') is an SQL parameter whose

<data type> is an exact numeric type w1th scale 0 (zero) and w1th <parameter
mode> IN.

d) IfRisan SQL-invoked procedure, then let the effective SQL parameter list be a list of PN SQL
parameters. For i ranging from 1 (one) to PN, the i-th effective SQL parameter list entry is the
i-th <SQL parameter declaration>.

12) ]Augment SR 24)g)‘ by adding “If <language clause> does not specify JAVA ” as a restriction to the
Rule.
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13) ‘Augment SR 24)h) ‘ by adding “<language clause> does not specify JAVA ” as an additional restriction

14)

to the predicate of the Rule.

‘Insert before SR 25):‘

NOTE 60 — The rules for parameter type correspondence when LANGUAGE JAVA is specified are given in
Subclause 4.6, “Parameter mapping”.

15) ‘Insert before SR 25):‘ If R is an external Java routine, then it is implementation-defined (I1A144)
whether validation of the explicit or implicit <Java parameter declaration list> is performed by

16

L

Acc¢ess Rules

1)

Gel

1)

2)

Col

1)

2)

3)

neral Rules

1formance Rules

<SQL-invoked routine> or when its SQL-invoked routine is invoked.

‘Insert before SR 25):‘ If R is an external Java routine, and validation of the <]Java paraméter

declaration list> has been implementation-defined (I1A144) to be performed by <SQLsinvoked
routine>, then the Syntax Rules of Subclause 9.5, “Java routine signature determination”, are apy
with <SQL-invoked routine> as ELEMENT, 0 (zero) as INDEX, and no subject routine as SUBJE

‘Insert after AR 1): ‘ If R is an external Java routine, then the applicable privileges for A shall inc
USAGE privilege on the JAR referenced in the <external Java reference string>.

NOTE 61 — The references to R and A are defined in the Syntax Rules of Subclause 11.60, “<SQL-invoked routij
in ISO/IEC 9075-2.

\Insert into GR 3)m)ii), after the last list item:\
a) PARAMETER STYLE JAVA

’Augment GR 6)a)i) ‘ by adding “R is not-an external Java routine ” as an additional restriction tc
predicate in the lead text of the Rule,

‘Insert after the last CR: ‘ Without Feature ]511, “Commands”, conforming SQL language shall not

contain an <SQL-invoked routine> that contains a <language name> that contains JAVA and th
not contained in a-<deéscriptor file>.

’Insert after thedast CR: ‘ Without Feature ]581, “Output parameters”, conforming SQL languag
shall not contain an <SQL-invoked routine> that contains a <language name> that contains JA
and that éontains a <parameter mode> that contains either OUT or INOUT.

’Insert after the last CR: ‘ Without Feature ]521, “JDBC data types”, conforming SQL language s
net contain a <Java data type> that is not the corresponding Java data type of some SQL data |

lied
CT.

ude

ne>m

the

at is

e
VA

hall
ype.

‘ £ D | ALl ra 4 ¢
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age

shall not contain an <SQL-invoked routine> that contains a <language name> that contains JAVA.
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10.

9 <alter routine statement>

This Subclause modifies Subclause 11.61, “<alter routine statement>", in ISO/IEC 9075-2.

Function

Alter a characteristic of an SQL-invoked routine.

Fonl'mat

Syr

1)

No additional Format items.

)itax Rules

‘Insert after SR 1):‘ SR shall not be an external Java routine.

NOTE 62 — SR is defined to be the SQL-invoked routine identified by the <alter routine statement>.

Access Rules

Gel

Coa

No additional Access Rules.

neral Rules

No additional General Rules.

1formance Rules

No additional Conformance Rulés.

70

© ISO/IEC 2023 - All rights reserved


https://standardsiso.com/api/?name=3dc4fe8a9a90714ebcc9830e0bcc92af

10.

This

ISO/IEC 9075-13:2023(E)
10.10 <drop routine statement>

10 <drop routine statement>

Subclause modifies Subclause 11.62, “<drop routine statement>", in ISO/IEC 9075-2.

Function

Destroy an SQL-invoked routine.

Fonl'mat

Syr

1)

Acc¢ess Rules

Gel

Col

1)

2)

No additional Format items.

)itax Rules

‘Insert after the last SR:| If SR is an external Java routine and <drop routifie statement> is conta
in a <descriptor file>, then <drop routine statement> shall specify a groutine type> of PROCED
or of FUNCTION.

No additional Access Rules.

neral Rules

No additional General Rules.

1formance Rules

contain a <drop routine statement> that contains a <specific routine designator> that identifig
external Java routine and that is not contained in a <descriptor file>.

shall not contain a=drop routine statement> that contains a <specific routine designator> thg
identifies an external Java routine.

‘Insert after the last CR: ‘ Without Feature ]511, “Commands”, conforming SQL language shall not

ned
URE

san

‘Insert after the lastCR: ‘ Without Feature ]621, “external Java routines”, conforming SQL languiage

t
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10.

11 <user-defined ordering definition>

This Subclause modifies Subclause 11.65, “<user-defined ordering definition>", in ISO/IEC 9075-2.

Function

Defi

ne a user-defined ordering for a user-defined type.

Fonl'mat

<or (

<cofnpar abl e category> ::=

RE

Syr

1)

2)

Acc¢ess Rules

Gel

1)

Col

ering category> ::=
I'' All alternatives froml|SQO |EC 9075-2
<conpar abl e cat egory>

ELATI VE W TH COVMPARABLE | NTERFACE

)itax Rules

‘Insert into SR 4), after the last list item:

a) <comparable category>

[Convert SR 6)b) to be:|Case:

a) If <comparable category> is specified, thep~-UDT shall be an external Java data type. Let ]
the subject Java class of that external Java data type. JC shall implement the Java interfac
j ava. | ang. Conpar abl e.

the original SR 6)b)1

b)  Otherwise,

No additional Access Rules:

neral Rules

‘Insert before-GR 3)c):‘ If <comparable category> is specified, then the ordering category in th
user-defined-type descriptor of UDT is set to COMPARABLE.

1formance Rules

Ty

e

1)

‘Insert after the last CR:| Without Feature ]622, “external Java types”, conforming SQL langua

2)

72

shall not contain a <user-defined ordering definition> that contains a <schema-resolved user-defined

type name> that identifies an external Java type.

‘Insert after the last CR: ‘ Without Feature ]511, “Commands”, conforming SQL language shall not
contain a <user-defined ordering definition> that contains a <schema-resolved user-defined type

name> that identifies an external Java type and that is not contained in a <descriptor file>.
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10.12 <drop user-defined ordering statement>

This Subclause modifies Subclause 11.66, “<drop user-defined ordering statement>", in ISO/IEC 9075-2.

Function

Destroy a user-defined ordering method.

Fonl'mat

No additional Format items.

Syntax Rules

No additional Syntax Rules.

Acc¢ess Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

¢}

1) ‘Insert after the last CR: ‘ Without Eeature ]J622, “external Java types”, conforming SQL languag
shall not contain a <drop user-defined ordering statement> that contains a <schema-resolved yser-
defined type name> that identifies an external Java type.

2) ’Insert after the last CR:‘ Without Feature ]J511, “Commands”, conforming SQL language shall not
contain a <drop user-defined ordering statement> that contains a <schema-resolved user-defjned
type name> that identifies an external Java type and that is not contained in a <descriptor filep.

© ISO/IEC 2023 - All rights reserved 73


https://standardsiso.com/api/?name=3dc4fe8a9a90714ebcc9830e0bcc92af

ISO/IEC 9075-13:2023(E)

11 Access control

This Clause modifies Clause 12, “Access control”, in ISO/IEC 9075-2.

11/ —<gramtprivilege statemment>

Thig Subclause modifies Subclause 12.2, “<grant privilege statement>", in ISO/IEC 9075-2.

Function

Define privileges.

Format

No additional Format items.

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

No additional General Rulés;

Conformance Rules

1) ‘Insert after the Jast CR:‘ Without Feature ]511, “Commands”, conforming SQL language shall not
contain a <grant privilege statement> that contains an <object name> that immediately contains a
<jar namez"and that is not contained in a <descriptor file>.

74 © ISO/IEC 2023 - All rights reserved


https://standardsiso.com/api/?name=3dc4fe8a9a90714ebcc9830e0bcc92af

11.

This

ISO/IEC 9075-13:2023(E)
11.2 <privileges>

2 <privileges>

Subclause modifies Subclause 12.3, “<privileges>", in ISO/IEC 9075-2.

Function

Specify privileges.

Fonl'mat

<obj

Sy

1)

ect nane> ::=
Il Al alternatives fromI|SQ|EC 9075-2
JAR <jar nanme>

)itax Rules

‘Insert after SR 4)a):‘ If ON specifies a <jar name>, then AC shall speCifyy USAGE.

Access Rules

Gel

Col

1)

No additional Access Rules.

neral Rules

No additional General Rules.

1formance Rules

’ Insert after the last CR: ‘ Without Feature ]561, “JAR privileges”, conforming SQL language shal
contain an <object name> thatimmediately contains a <jar name>.
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11.

This

<revoke statement>

3 <revoke statement>

Subclause modifies Subclause 12.7, “<revoke statement>", in ISO/IEC 9075-2.

Function

Destroy privileges and role authorizations.

Fonl'mat

Syr

Acc¢ess Rules

Gel
1)
2)

3)

4)

5)

6)

No additional Format items.

)itax Rules

No additional Syntax Rules.

No additional Access Rules.

neral Rules

‘Augment GR 2)b)i)3)D)‘ by adding “JAR” to both lists of objects.

‘Insert after GR 12)j)ii):‘ DT is an external Java data type and the revoke destruction action wa
result in A1 no longer having in its applicable privileges USAGE on the JAR whose <jar name>
contained in the <jar and class name>efthe descriptor of DT.

’Insert after GR 12)n):‘ Let JR be-any JAR descriptor included in S1. JR is said to be impacted if
revoke destruction action would.result in A1 no longer having in its applicable privileges USA
privilege on a JAR whose name‘is contained in a <resolution jar> contained in the SQL-Java pa

JR.

’Insert after GR 12)0)1)19):‘ If RD is an external Java routine, USAGE on the JAR whose <jar na
is contained in <external Java reference string> contained in the <external routine name> of tl
descriptor of RD.

‘ Insert after GR'12)q): ‘ If RESTRICT is specified, and there exists an impacted JAR, then an excep
condition\is'raised: dependent privilege descriptors still exist (2B000).

‘ Insertafter GR 12)ah): ‘ Ifthe object identified by <object name> of the <revoke statement> speg
<jarname>, let / be the JAR identified by that <jar name>. For every impacted JAR descriptor JR

uld
is

the
GE
th of

me>
ne

tion

ifies
and

for each <path element> PE contained in the SQL-Java path of JR whose immediately containe

il

<resolution jar> is J, the SQL-]Java path of the JAR descriptor JR is modified such that it does not

contain PE.

Conformance Rules

1)

76

‘Insert after the last CR: ‘ Without Feature ]511, “Commands”, conforming SQL language shall not

contain a <revoke statement> that an <object name> that immediately contains a <jar name>
that is not contained in a <descriptor file>.

and
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12 Built-in procedures

12.1 SQLJ.INSTALL_JAR procedure

Function

Instpll a set of Java classes into the current SQL catalog and schema.

Signature

SQLJ. | NSTALL_JAR (

url I N CHARACTER VARYI NG( L),
jar IN CHARACTER VARYI NG( L),
depl oy I'N | NTEGER )

Whe¢re L is an implementation-defined (IL015) integer value.

Syntax Rules

None.

Access Rules

1) | The privileges required to invoke the SQLJ. | NSTALL_JAR procedure are implementation-defirjed
(IW203).

General Rules

1) | TheSQ.J. | NSTALL_JARprocedure is subject to implementation-defined (IA145) rules for execyting
SQL-schema statements within SQL-transactions. If an invocation of SQLJ. | NSTALL_JARraisesg an
exception condition, then the effect on the install actions is implementation-defined (1A146).

2) | Thevaluespftheur| parameter thatare valid are implementation-defined (IA147), and may include
URLs whase format is implementation-defined (IA147). If the value of the ur| parameter doeg not
conform to implementation-defined (IA147) restrictions and does not identify a valid JAR, thep an
exception condition is raised: Java-related condition — invalid URL (46001).

3) | Get] be the value of the j ar parameter. Let 7] be the value of

TRIM( BOTH' ' FROMJ )

If T] does not conform to the Format and Syntax Rules of <jar name>, then an exception condition
is raised: Java-related condition — invalid JAR name (46002).

4) LetJN be the explicitly or implicitly qualified <jar id> specified in the <jar name> specified by 7J.

5) Ifthereis an installed JAR whose name is JN, then an exception condition is raised: Java-related
condition — invalid JAR name (46002).
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6) The]ARisinstalled and associated with the name JN. All contents of the JAR are installed, including
both visible and non-visible Java classes, and other items contained in the JAR. This JAR becomes
the associated JAR of each new class. The non-visible Java classes and other items can be referenced
by other Java methods.

7)  AJAR descriptor is created that describes the JAR being installed. The JAR descriptor includes the
name of the JAR, and an empty SQL-]Java path.

8) A privilege descriptor is created that defines the USAGE privilege on the JAR identified by the j ar
parameter to the <authorization identifier> that owns the schema identified by the implicitox
explicit <schema name> of the j ar parameter. The grantor for the privilege descriptor is sét tq the
special grantor value "_SYSTEM". The privilege is grantable.

9) | Ifthe value of the depl oy parameter is not zero, and if the JAR contains one or moré.deployment
descriptor files, then the install actions implied by those instances are performed-in the order|in
which the deployment descriptor files appear in the manifest.

NOTE 63 — Deployment descriptor files and their install actions are specified in Subelause 4.12.2, “Deploymept
descriptor files”.

Conformance Rules

1) | Without Feature J531, “Deployment”, conforming SQL language shall not contain invocations of the
SQLJ.INSTALL_JAR procedure that provide non-zero valués of the depl oy parameter.
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2 SQLJ.REPLACE_JAR procedure

Function

Replace an installed JAR.

Sig

SQL]

Whe

Sy

ature
. REPLACE_JAR (
url I N CHARACTER VARYI NG (L),
jar IN  CHARACTER VARYING (L) )
re L is an implementation-defined (IL015) integer value.
itax Rules
None.

Access Rules

1)

2)

Gel

1)

2)

3)

The privileges required to invoke the SQLJ. REPLACE_JARprocedure are implementation-defin
(IW204).

The current user shall be the owner of the JAR specified by the value of the j ar parameter.

neral Rules

The SQ.J. REPLACE_JARprocedure isisubject to implementation-defined (IA148) rules for execy
SQL-schema statements within SQL“transactions.

The values of theur | parameter that are valid are implementation-defined (IA149), and may inc
URLs whose format is implementation-defined (IA149). If the value of ur| identifies a valid JA
then refer to the classes inthat JAR as the new classes. If the value of the ur| parameter does 1
identify a valid JAR,then an exception condition is raised: Java-related condition — invalid URI
(46001).

Let ] be the value'of the j ar parameter. Let T] be the value of

TRIM( BOFH' ' FROMJ )

If T] does not conform to the format of <jar name>, then an exception condition is raised: Javat

related condition — invalid JAR name (46002).

ed

ting

ude
R,
ot

Ia+ A

4)
5)

6)

£l oy FPeP A | o ol o Lfiad o312 31 B H S A N I o B ifiad
O TV UCTIIC CAPTICIO y  OT TP TIC IO y (U AU jal TO=" S pei e Ui e jar TIarrc="Sp tlaIcu Uy

T].

If there is an installed JAR with <jar name> JN, then refer to that JAR as the old JAR. Refer to the
classes in the old JAR as the old classes. If there is not an installed JAR with <jar name> JN, then an
exception condition is raised: Java-related condition — attempt to replace uninstalled JAR (4600A).
Equivalence of JAR names is determined by the rules for equivalence of identifiers as specified in

Subclause 5.2, “<token> and <separator>", in ISO/IEC 9075-2.

Let the matching old classes be the old classes whose fully qualified class names are the names of
new classes and let the matching new classes be the new classes whose fully qualified class names
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7)

8)

are the names of old classes. Let the unmatched old classes be the old classes that are not matching
old classes and let the unmatched new classes be the new classes that are not matching new classes.

Let the dependent SQL routines of a JAR be the routines whose descriptor’s <external routine name>
specifies an <external Java reference string> whose immediately contained <jar name> is equivalent

to the JAR name of that JAR.

If any dependent SQL routine of the old JAR references a method in an unmatched old class, then

an exception condition is raised: Java-related condition — invalid class deletion (46003).

9)

10)

11)

12)

13)
14)

15)

Col

1formance Rules

NOTE 64 — This rule prohibits deleting classes that are referenced by external Java routines. This prohibition|
not, however, prevent deletion of classes that are referenced only indirectly by other Java classes.

For each dependent SQL routine of the old JAR that references a method in a matching old clas
CS be the <SQL-invoked routine> that created the SQL routine. If CS is not a valid <SQL-invoke
routine> for the corresponding new routine, then an exception condition is raiseds Java-relate]
condition — invalid replacement (46005).

Let the dependent SQL types of a JAR file be the external Java data types tHat have as their subj
Java class a Java class contained in that JAR.

NOTE 65 — “subject Java class” is defined in Subclause 10.4, “<user-definedtype’definition>".

If there are any dependent SQL types of the specified JAR file that are unmatched old classes, t
an exception condition is raised: Java-related condition — invalid class deletion (46003).

NOTE 66 — This rule prohibits deleting classes that are referenced.by external Java data types. This prohibiti
does not, however, prevent deletion of classes that are referenced only indirectly by other Java classes.

For each dependent SQL type, let CT be the <user-defined type definition> that created the SQ
type. If CT is not a valid <user-defined type definition> for the corresponding new class, then :
exception condition is raised: Java-related condition — invalid replacement (46005).

The old JAR and all visible and non-visible old classes contained in it are deleted.

The new JAR and all visible and non-visible new classes are installed and associated with the spec
<jar name>. That JAR becomes the @ssociated JAR of each new class. All contents of the new JAR
installed, including both visible’and non-visible Java classes, and other items contained in the
The non-visible Java classes.and other items can be referenced by other Java methods.

The effect of SQLJ. REPLACE" JAR on currently executing SQL statements that use an SQL routin
structured type whose.irhplementation has been replaced is implementation-dependent (UAQ

None.

does

5, let

hen

n

=

An

fied
 are
JAR.
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07).
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3 SQLJ.REMOVE_]JAR procedure

Function

Remove an installed JAR and its classes.

Signature
SQLJ. REMOVE_JAR (
jar I'N CHARACTER VARYI NG (L),
undepl oy I'N | NTEGER )
Whegre L is an implementation-defined (IL015) integer value.
Syntax Rules
None.

Access Rules

1)
2)
Gel

1)

2)

3)
4)

The privileges required to invoke the SQLJ. REMOVE_JAR procedure are implementation-defing
(IW205).

The current user shall be the owner of the JAR specified by the value of the j ar parameter.

neral Rules

The SQLJ. REMOVE_JARprocedure isssubject to implementation-defined (IA150) rules for execu
SQL-schema statements within SQL:<transactions. If an invocation of SQLJ. REMOVE_JARraises
exception condition, then the effect on the remove actions is implementation-defined (1A151)

Let J be the value of the jarsparameter. Let T] be the value of

TRIM( BOTH' ' FROMM )

If T] does not conform to the format of <jar name>, then an exception condition is raised: Javat

related condition’— invalid JAR name (46002).
Let /N be the explicitly or implicitly qualified <jar id> specified in the <jar name> specified by

If thereids'not an installed JAR with <jar name> JN, then an exception condition is raised: Java-rel]
condition — attempt to remove uninstalled JAR (4600B). Equivalence of <jar name>s is determ
by the rules for equivalence of identifiers as specified in Subclause 5.2, “<token> and <separatc

d

ting

T].

ated
ned

»

r>

)

HE-l (TAWA A W allaYa LA nills)

5)
6)

ITT an\J/ ILG JU7 I 4.

Let JR be the JAR identified by JN.

If the value of the undepl oy parameter is not 0 (zero), and if JR contains one or more deploym
descriptor files, then the remove actions implied by those instances are performed in the reve
of the order in which the deployment descriptor files appear in the manifest.

ent
rse

NOTE 67 — Deployment descriptor files and their remove actions are specified in Subclause 4.12.2, “Deployment

descriptor files”.

NOTE 68 — These actions are performed prior to examining the condition specified in the following step.
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7)

8)

Let the dependent SQL routines of a JAR be the routines whose descriptor’s <external routine name>
specifies an <external Java reference string> whose immediately contained <jar name> is equivalent

to the name of that JAR.

If there are any dependent SQL routines of JR, then an exception condition is raised: Java-related

condition — invalid class deletion (46003).

NOTE 69 — This rule prohibits deleting classes that are referenced by external Java routines. This prohibition
not, however, prevent deletion of classes that are referenced only indirectly by other Java classes.

does

9)

10)

11)

12)

13)
14)
15)
16)

Col

1)

Let the dependent SQL types of a JAR be the external Java data types that have as their subject
class a Java class contained in that JAR.

NOTE 70 — “Subject Java class” is defined in Subclause 10.4, “<user-defined type definition>".

If there are any dependent SQL types of JR, then an exception condition is raised; Java-related
dition — invalid class deletion (46003).

NOTE 71 — This rule prohibits deleting classes that are referenced by external Java data-types. This prohibiti
does not, however, prevent deletion of classes that are referenced only indirectly by dther Java classes.

Let the dependent JARs of a JAR be the JARs whose descriptors specify an’SQL-]Java path that
immediately contains one or more <path element>s whose contained’<jar name> is equivalen
the name of that JAR.

ava

con-

n

t to

If there are any dependent JARs of JR, then an exception condition is raised: Java-related condiftion

— invalid JAR removal (4600C).

JR and all visible and non-visible classes contained initare deleted.
The USAGE privilege on JR is revoked from all usets that have it.
The descriptor of JR is destroyed.

The effect of SQLJ. REMOVE_JAR on currently executing SQL statements that use an SQL routing
structured type whose implementation-has been removed is implementation-dependent (UAQ

1formance Rules

Without Feature |531, “Deployment”, conforming SQL language shall not contain invocations o
SQLJ.REMOVE_]AR pracedure that provide non-zero values of the undepl oy parameter.

b or
08).

f the

82
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4 SQLJ.ALTER_JAVA_PATH procedure

Function

Alter the SQL-Java path of a JAR.

Signature
SQLJ. ALTER JAVA PATH (
jar I'N CHARACTER VARYI NG (L),
pat h IN  CHARACTER VARYING (L) )
Whegre L is an implementation-defined (IL015) integer value.
Syntax Rules
None.

Access Rules

1)

2)
3)

Gel

1)

2)

3)
4)
5)

The privileges required to invoke the SQLJ. ALTER_JAVA ‘PATH procedure are implementation-
defined (IW206).

The current user shall be the owner of the JAR specified by the value of the j ar parameter.

The current user shall have the USAGE privilege on each JAR referenced in the pat h parameter.

neral Rules

The SQLJ. ALTER_JAVA_PATH procedure is subject to implementation-defined (IA152) rules fo
executing SQL-schema statements within SQL-transactions.

—

Let J be the value of the jlar parameter. Let 7/ be the value of
TRIM( BOTH' ' FROMJ )

If T] does not conform to the format of <jar name>, then an exception condition is raised: Javat
related condition — invalid JAR name (46002).

Let JN be.the explicitly or implicitly qualified <jar id> specified in the <jar name> specified by [T].
LetfR'be the JAR identified by JN.

Let P be the value of the pat h parameter. If P does not conform to the format for <SQL Java path>,

6)

7)

then an exception condition 1s raised: fava-related condition — invalid path (4600D).

NOTE 72 — The pat h parameter can be an empty or all-blank string.

The current catalog and schema at the time of the call to the SQLJ. ALTER_JAVA_PATHprocedure are
the default, respectively, for each omitted <catalog name> and <schema name> in the <resolution
jar>s contained in P. For each <path element> PE (if any) in P, PE’s <resolution jar> is updated to
reflect the defaults for any omitted <catalog name>s and <schema name>s.

For each <path element> PE (if any) in P, let R/ be the <jar name> contained in the <resolution jar>
contained in PE. If R] is equivalent to /N, then an exception condition is raised: Java-related condition
— self-referencing path (4600E).

© ISO/IEC 2023 - All rights reserved 83


https://standardsiso.com/api/?name=3dc4fe8a9a90714ebcc9830e0bcc92af

ISO/IEC 9075-13:2023(E)
12.4 SQLJ.ALTER_JAVA_PATH procedure

8) If Pcannotberepresented in the Information Schema without truncation, then a completion condition
is raised: warning — SQL-Java path too long for information schema (01011).

NOTE 73 — The Information Schema is defined in ISO/IEC 9075-11.

9)  The value of Pis placed in the SQL-Java path of the JAR descriptor of JR, replacing the current SQL-
Java path (if any) associated with JR.

10) Ifaninvocation of the SQLJ. ALTER JAVA_ PATHprocedure raises an exception condition, then effect
on the path associated with the JAR is implementation-defined (1A153).

11)| The effect of SQLJ. ALTER JAVA PATHon SQL statements that have already been preparedr-are

currently executing is implementation-dependent (UA009).

Conformance Rules

1) | Without Feature J601, “SQL-Java paths”, conforming SQL language shall not ‘eontain invocations of
the SQLJ. ALTER JAVA PATH procedure.
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Java topics

13.1 Java facilities supported by this document

13.

SQL|systems that implement this document support the package j ava. sql , which is the JDBC driver;

all ¢

this|document are implementation-defined (IE004).

In an SQL system that implements this document, the package j ava. sql supports the default connec
The|default connection for a Java method invoked as an SQL routine has the followihg characteristig

Other data source URLs that are supported by j ava. sql areimplementation-defined (IA154).

13.1.2 System properties

SQL

properties”, for use by the get Property method @f] ava. | ang. System

.I—Packagejavasql

asses required by that package. The other Java packages supplied by SQL systems that,implem{

The default connection is pre-allocated to provide efficient access to the database.
The default connection is included in the current session and transaction.
The authorization ID of the default connection is the current authorization ID.

The JDBC AUTOCOMMIT setting of the default connectionisfalse.

systems that implement this document support the system properties specified in Table 2, “Sys

Table 2-— System properties

and
bnt

tion.
S.

tem

Key Description of associated value
sfil j . def aul t connecti on If a Java method is executing in an SQL-implementation, then the
String "j dbc: def aul t : connecti on" 1
splj.runtime The class name of a runtime context class’
1 Dtherwise, the nullwalue.
2 I'his classs.a)subclass of the class sqlj.runtine. RuntimeCont ext . The get Def aul t Cont ext () method of the class
whose name'is returned returns the default connection described in Subclause 13.1.1, “Package java.sql”.
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13.2 Deployment descriptor files

Function

Supply information for actions to be taken by the SQLJ. | NSTALL_JARand SQLJ. REMOVE_JAR procedures.

Model

A dgployment descriptor file is a text file contained in a JAR, which is specified with the followingpreperty
in the manifest for the JAR:

Narmg: file_nane
SQLJDepl oynment Descri ptor: TRUE

Properties

The|text contained in a deployment descriptor file shall have the following form:

<degcriptor file> ::=
SQLActions <left bracket> <right bracket> <equal s operator>
{ [ <doubl e quote> <action group> <doubl e quote>
[ <comma> <doubl e quote> <action group> <doubl esguote> ] ] }

<actli on group> ::=
<install actions>
| |<renove actions>

<ingtall actions> ::=
BEG N | NSTALL [ <command> <semi col on> ]\\". END | NSTALL

ve actions> ::=
BEG N REMOVE [ <conmand> <senicolop> ]... END REMOVE

nd> ::=
<SQL st at enent >
<i mpl ement or bl ock>

<SQ} statement> ::=
See Description
<i mpl enentor bl ocks):: =
BEG N <i npl epent/ior nane> <SQL token>... END <i npl enentor nane>
<i ngl ement ar~name> :: =
<ildenti fier>
<SQ} token> ::=
See Description
Description

1)  <descriptor file> shall contain at most one <install actions> and at most one <remove actions>.

2)  The <command>s specified in the <install actions> (if any) and <remove actions> (if any) specify
the install actions and remove actions of the deployment descriptor file, respectively.

3) An<SQL statement> specified in an <install actions> shall be either:
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4)

5)

6)

7)

8)

9)

ISO/IEC 9075-13:2023(E)

13.2 Deployment descriptor

a) An<SQL-invoked routine> whose <language clause> specifies JAVA. The procedures and

files

functions created by those statements are called the deployed routines of the deployment

descriptor file.

b) A <grant privilege statement> that specifies the EXECUTE privilege for a deployed routine.

c) A<user-defined type definition> that specifies an <external Java type clause>. The types created

by those statements are called the deployed types of the deployment descriptor file.

P2 A

lavad -t
\/}IIUJ\/U L)’}J\/-

A <corantanrianlag fotaraants ot oo ifiactha
u) X slulll, P‘ v ll\,s\, D LALUIITICITL IIdac OP\/\/III\.«J aIce v
e) A <user-defined ordering definition> that specifies ordering for a deployed type.

When a deployment descriptor file is executed by a call of the SQLJ. | NSTALL_JAR procedure, i
<jar name> of any <external routine name> or an <SQL-invoked routine> in an <jnstall action
the <jar name> “t hi sj ar”, then “t hi sj ar ” is effectively replaced with the j ar parameter of th
SQLJ. | NSTALL_JAR procedure for purposes of that execution.

An <SQL statement> specified in a <remove actions> shall be either:

a) A <drop routine statement> for a deployed routine.

b) A <revoke statement> for the EXECUTE privilege on a deploy€d routine.

c) A <drop data type statement> for a deployed type.

d) A <revoke statement> for the USAGE privilege on adeployed type.

e) A <drop user-defined ordering statement> that'specifies ordering for a deployed type.

An <implementor block> specifies implementation-defined (IV112) install actions (remove acti
when specified in an <install actions> (<remave actions>).

An <SQL token> is an SQL lexical unit specified by the term “<token>" in Subclause 5.2, “<toke
and <separator>", in ISO/IEC 9075-2.That is, the comments, quotes, and double-quotes in an
<implementor block> follow SQL teken conventions.

An <implementor name> is an implementation-defined (IV208) SQL identifier. The <impleme
name>s specified following'the BEGIN and END keywords shall be equivalent.

Whether an <implementer block> with a given <implementor name> contained in an <install
actions> (<remove aetions>) is interpreted as an install action (remove action) is implementat
defined (IA155). That'is, an SQL/JRT implementation may (but is not required to) perform ins
or remove actions-specified by some other SQL/JRT implementation.

NOTE 74/5-Phe deployment descriptor file format corresponds to the more general notion of a properties file
porting-indexed properties. Therefore, the deployment descriptor file can be used by the SQL-implementation
instantiate a Java Bean, with an indexed property, SQLAct i ons. An application developer could then customize
resulting Java Bean instance with ordinary Java Bean tools. For example, SQL procedures or permissions could
changed by changing the routine descriptors stored in the SQLAct i ons property. The SQL system can then use
customized Java Bean instance to generate a modified version of the deployment descriptor file to use in a rev|

[ the
5> iS

bns)

n>

ntor

ion-
tall

sup-
to
the
be
the
ised

version of the JAR. Further information regarding Java Beans can be found in The JavaBeans™ 1.01 Specificatio

(

htt ps: // downl oad. or acl e. conf ot ndocs/ j cp/ 7224-j avabeans- 1. 01-f r - spec- ot h- JSpec/.

Conformance Rules

1)

2)

Without Feature ]531, “Deployment”, conforming SQL language shall not contain an <SQL statement>

that contains a <user-defined type definition>.

Without Feature ]531, “Deployment”, conforming SQL language shall not contain an <SQL statement>

that contains a <drop data type statement>.
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3)  Without Feature ]531, “Deployment”, conforming SQL language shall not contain an <SQL statement>
that contains an <SQL-invoked routine>.

4)  Without Feature ]J531, “Deployment”, conforming SQL language shall not contain an <SQL statement>
that contains a <drop routine statement>.

5) WithoutFeature]531, “Deployment”, conforming SQL language shall not contain an <SQL statement>
that contains a <user-defined ordering definition>.

..... IC21 ‘“Danl lancuacachall

6 WALth ot Eaat et nfarmina SOl nat BnEaian o cCNT oot aa t>
vviILIIUuUuL1l DGLUIDJJ\J i, U\.«Pl\l.y IIICIIC, CUIIIVUIT llllllB LJ\{I—J lullsu“s\, SIIAIT TIULT LUILIILAIITI A1l u\{l_‘ SLALUIIT ..,n

that contains a <drop user-defined ordering statement>.

7) | WithoutFeature]531, “Deployment”, conforming SQL language shall not contain an <SQL‘statemgnt>
that contains a <grant privilege statement>.

8) | WithoutFeature ]531, “Deployment”, conforming SQL language shall not contain an’<SQL statemgnt>
that contains a <revoke statement>.
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14 Information Schema

This Clause modifies Clause 6, “Information Schema”, in ISO/IEC 9075-11.

14— Informmatiom Schemma digitalartifact

Thig Subclause modifies Subclause 6.1, “Information Schema digital artifact”, in ISO/IEC 9075-11.

‘Insort after the 1st paragraph:| These schema definition and manipulation statements are also availgble
from the ISO website as a “digital artifact”. See ht t ps: / / st andar ds. i so. org/ i so<i ec/ 907p/ -
13/led- 5/ en/ to download digital artifacts for this document. To download the schema definition|and
matjipulation statements, select the file named | SO _| EC 9075- 13( E) _JRT- s’chiena- defi ni -
tion.sql.

142 JAR_JAR_USAGE view

Function

Identify each JAR owned by a given user or role on which JARs'defined in this catalog are dependent.
Definition

CREATE VI EW JAR JAR USAGE AS
SELECT JJU. PATH JAR CATALOG, JJU. PATH JAR SCHEMA, JJU. PATH JAR NAME,
JAR CATALOG, JAR SCHEMA, JAR-NAME
FROM ( DEFI NI TI ON_SCHEMA. JAR JAR'USAGE AS JJU
JO N
DEFI NI TI ON_SCHEMA. JARS-AS J
USING ( JAR CATALOG, JAR SCHEMA, JAR NAME ) )
JO N
DEFI NI TI ON_SCHEMA(SCHEMATA AS S
ON ( ( JJU. PATH JAR_GATALOG JJU. PATH JAR SCHEMA )
= ( S. CATALOG NAME, S.SCHEMA NAME ) )
WHERE ( S. SCHEMACOVKER = CURRENT USER
o
S. SCHEMX OMNER | N
( SELECT ER. ROLE_NAME
FROM ENABLED ROLES AS ER ) )
AND
JAR CATALOG =
¢ SELECT | SCN. CATALOG NAMVE
FROM | NFORMATI ON_SCHEMA CATALOG NAME AS | SCN ) ;

GRANT SELECT ON TABLE JAR_JAR _USAGE
TO PUBLI C W TH GRANT OPTI ON,

Conformance Rules

1)  Without Feature J652, “SQL/JRT Usage tables”, conforming SQL language shall not reference the
view INFORMATION_SCHEMA.JAR_JAR_USAGE.
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14.

3 JARS view

Function

Identify the installed JARs defined in this catalog that are accessible to the current user.

De

inition

CRE/

GRAN

Col

1)

TE VI EW JARS AS
SELECT JAR CATALOG, JAR SCHEMA, JAR NAME, JAVA PATH
FROM DEFI NI TI ON_SCHEMA. JARS
WHERE ( JAR CATALOG, JAR SCHEMA, JAR NAME, 'JAR ) IN
( SELECT OBJECT CATALOG, OBJECT SCHEMA, OBJECT NAME, OBJECT TYPE
FROM DEFI NI TI ON_SCHEMA. USAGE_PRI VI LEGES
WHERE GRANTEE | N
( ' PUBLIC, CURRENT_USER )
R
GRANTEE | N
( SELECT ROLE_NAME
FROM ENABLED ROLES ) )
AND
JAR CATALOG =
( SELECT CATALOG NAME
FROM | NFORVATI ON_SCHEMA CATALOG NAME ) ;

T SELECT ON TABLE JARS
TO PUBLI C W TH GRANT OPTI ON,

1formance Rules

Without Feature ]651, “SQL/JRT Information Schema”, conforming SQL language shall not refer
the view INFORMATION_SCHEMA JARS.

Ence

90
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4 METHOD_SPECIFICATIONS view

Subclause modifies Subclause 6.37, “METHOD_SPECIFICATIONS view”, in ISO/IEC 9075-11.

Function

Identify the methods in the catalog that are accessible to a given user or role.

De

finition

‘II’IS(

brt into the Definition| after

the

Col

1)

D. DECLARED DATA TYPE, D.DECLARED NUMERI C_PRECI SI ON,
D. DECLARED_NUVERI C_SCALE

rode:

(TERNAL_NAME, | S_FI ELD

1formance Rules

‘Insert after the last CR:‘ Without Feature ]651, “SQL/JRTdnformation Schema”, conforming S
language shall not reference the following columns in the view INFORMA-
TION_SCHEMA.METHOD_SPECIFICATIONS:

a) EXTERNAL_NAME.
b) IS_FIELD.
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14.5 ROUTINE_JAR_USAGE view

Function

Identify the JARs owned by a given user or role on which external Java routines defined in this catalog
are dependent.

Definition

CREATE VI EW ROUTI NE_JAR USAGE AS
SELECT SPECI FI C_CATALOG, SPECI FI C_SCHEMA, SPECI FI C_NAME,
RIU. JAR CATALOG, RJU. JAR SCHEMA, RIU. JAR NAME
FROM ( DEFI NI TI ON_SCHEMA. ROUTI NE_JAR USAGE AS RJU
JON
DEFI NI TI ON_SCHEMA. ROUTI NES AS R
USI NG ( SPECI FI C_CATALOG, SPECI FI C_SCHEMA, SPECI FI C_NAME ) )
JON
DEFI NI TI ON_SCHEMA. SCHEMATA AS S
ON ( ( RJU.JAR CATALOG RJU. JAR SCHEMA ) =
( S. CATALOG NAMVE, S.SCHEMA NAME ) )
WHERE ( S. SCHEMA OANER = CURRENT USER
R
S. SCHEMA_OMNER | N
( SELECT ER ROLE_NAME
FROM ENABLED ROLES AS ER ) )
AND
SPECI FI C_CATALOG =
( SELECT | SCN. CATALOG NAMVE
FROM | NFORVATI ON_SCHEMA CATALOG NAME AS | SCN )

GRANT SELECT ON TABLE ROUTI NE_JAR_USAGE
TO PUBLI C W TH GRANT OPTI ON,

Conformance Rules

1) | Without Feature J652, “SQL/JRT Usage tables”, conforming SQL language shall not reference the
view INFORMATION_SCHEMA.ROUTINE_]JAR_USAGE.
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14.6 TYPE_JAR_USAGE view

Function

Identify the JARs owned by a given user or role on which external Java types defined in this catalog are
dependent.

Definition

CREATE VI EW TYPE_JAR_USAGE AS
SELECT USER DEFI NED_TYPE_CATALOG AS UDT_CATALOG,
USER_DEFI NED_TYPE_SCHEMA AS UDT_SCHEMA,
USER_DEFI NED_TYPE_NAME AS UDT_NAME,
TJU. JAR_CATALOG, TJU. JAR SCHEMA, TJU. JAR NAVE
FROM ( DEFI NI T ON_SCHEMA. TYPE_JAR USAGE AS TJU
JON
DEFI NI TI ON_SCHEMA. USER_DEFI NED_TYPES AS UDT
USI NG ( USER DEFI NED_TYPE_CATALOG, USER DEFI NED_TYPE_SCHEVA,
USER_DEFI NED_TYPE_NAME ) )
JON
DEFI NI TI ON_SCHEMA. SCHEMATA AS S
ON ( ( TJU.JAR CATALOG TJU.JAR SCHEMA ) =
( S. CATALOG NAMVE, S.SCHEMA NAME ) )
WHERE ( S. SCHEMA OANER = CURRENT USER
R
S. SCHEMA_OMNER | N
( SELECT ER ROLE_NAME
FROM ENABLED ROLES AS ER ) )
AND
USER_DEFI NED_TYPE_CATALOG =
( SELECT | SCN. CATALOG NAVE
FROM | NFORVATI ON_SCHEMA CATALOG NAME AS | SCN )

GRANT SELECT ON TABLE TYPE_JAR USAGE
TO PUBLI C W TH GRANT OPTI ON,

Conformance Rules

1) | Without Feature J652, “SQL/JRT Usage tables”, conforming SQL language shall not reference the
view INFORMATION-SCHEMA.TYPE_]JAR_USAGE.
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14.7 USER_DEFINED_TYPES view

This Subclause modifies Subclause 6.77, “USER_DEFINED_TYPES view”, in ISO/IEC 9075-11.

Function

Identify the user-defined types defined in this catalog that are accessible to a given user or role.

Definition

‘Insort into the Definition| after

DTD. DECLARED_DATA TYPE, DTD. DECLARED NUMERI C_PRECI SI ON,
DTD. DECLARED_NUVERI C_SCALE, DTD. MAXI MUM_CARDI NALI TY

the tode:

EXTERNAL_NAME, EXTERNAL_LANGUAGE, JAVA | NTERFACE

Conformance Rules

1) ‘Insert after the last CR:‘ Without Feature ]651, “SQL/JRTdnformation Schema”, conforming SQL
language shall not reference the following columns in the view INFORMA-
TION_SCHEMA.USER_DEFINED_TYPES:

a) EXTERNAL_NAME.
b) EXTERNAL_LANGUAGE.
c) JAVA_INTERFACE.
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14.8 Short name views

This Subclause modifies Subclause 6.83, “Short name views”, in ISO/IEC 9075-11.

Function

Provide alternative views that use only identifiers that do not require Feature F391, “Long identifiers”.

Definition

‘Insort into the Definition‘ before

) AS
SELECT SPECI FI C_CATALOG, SPECI FI C_SCHEMA, SPECI FI C_NANME,
the tode:
EXTERNAL_NAME, I'S_FIELD

|Ins¢rt into the Definition| before

FROM | NFORMATI ON_SCHEMA. METHOD_SPECI FI CATI ONS;
the fode:

|'$ FI ELD, CREATED

Ins¢rt into the Definition| before

) AS
SELECT USER DEFI NED TYPE_CATALOG, USER BEFI NED TYPE SCHEMA, USER DEFI NED TYPE_NAME,

the tode:

EXTERNAL_NAME, EXTERNAL_LANGUAGE, JAVA | NTERFACE

‘Insort into the Definition‘ before

FROM | NFORMVATI ON_SCHEMA. §JSER_DEFI NED_TYPES;
the fode:

EXTERNAL_NAME, EXTERNAL_LANGUAGE, JAVA | NTERFACE

Conformance Rules

1) ‘Insert after the last CR:‘ Without Feature ]651, “SQL/JRT Information Schema”, conforming SQL
language shall not reference the following columns in the view INFORMA-
TION_SCHEMA.METHOD_SPECS:

a) EXTERNAL_NAME.

b) IS_FIELD.

2) ‘Insert after the last CR:| Without Feature J651, “SQL/JRT Information Schema”, conforming SQL
language shall not reference the following columns in the view INFORMATION_SCHEMA.UDT_S:

a) EXTERNAL_NAME.
b) EXTERNAL_LANGUAGE.
c) JAVA_INTERFACE.
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This Clause modifies Clause 7, “Definition Schema”, in ISO/IEC 9075-11.

151 Defimitiomr Schemmadigitalartifact

Thig Subclause modifies Subclause 7.1, “Definition Schema digital artifact”, in ISO/IEC 9075-1 1.

‘Insort after the 1st paragraph: ‘ These schema definition and manipulation statements are also available
from the ISO website as a “digital artifact”. See ht t ps: / / st andar ds. i so. org/ i so<i ec/ 907p/ -
13/led- 5/ en/ to download digital artifacts for this document. To download the schema definition|and
matjipulation statements, select the file named | SO _| EC 9075- 13( E) _JRT- s’chiena- defi ni -
tion.sql.

152 JAR_JAR_USAGE base table

Function

The|JAR_JAR_USAGE table has one row for each JAR included ih the SQL-]Java path of a JAR.
Definition

CREATE TABLE JAR JAR USAGE (

JAR CATALOG | NFORMATI ON_SCHEMA. SQL_| DENTI FI ER,
JAR_SCHEMA | NFORMATI ON_SCHEMA. SQL_I DENTI FI ER,
JAR_NANVE | NFORMATI ON_SCHEMA. SQL_I DENTI FI ER,
PATH_JAR CATALOG | NFORMATI ON_SCHEMA. SQL_I DENTI FI ER,
PATH_JAR_SCHEMA | NFORMATI ON_SCHEMA. SQL_I DENTI FI ER,
PATH_JAR_NANME | NFORMATI ON_SCHEMA. SQL_| DENTI FI ER,

CONSTRAI NT JAR_JAR USAGE) PRI MARY_KEY
PRI MARY KEY ( JAR GATALOG, JAR SCHEMA, JAR NAMNE,
PATH JAR CATALOG, PATH JAR SCHEMA, PATH JAR NAME ),

CONSTRAI NT JARJAR USAGE CHECK REFERENCES_JARS
CHECK ( PATFLJAR CATALOG NOT I N

()SELECT CATALOG NAME

FROM SCHEMATA )
OR

( PATH_JAR CATALOG, PATH JAR SCHEMA, PATH JAR NAME ) IN

( SELECT JAR CATALOG, JAR SCHEMA, JAR NAME
FROM JARS ) ),

CONSTRAI NT JAR JAR_USAGE_FOREI GN_KEY_JARS
FOREI GN KEY ( JAR CATALOG JAR SCHEMA, JAR NAME )
REFERENCES JARS

Description

1) TheJAR_JAR_USAGE table has one row for each JAR JP identified by a <jar name> contained in an
<SQL Java path> associated with JAR J.
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2)  The values of JAR_CATALOG, JAR_SCHEMA, and JAR_NAME are the <catalog name>, <unqualified
schema name>, and <jar id>, respectively, of the <jar name> of the JAR (/) being described.

3) The values of PATH_JAR_CATALOG, PATH_JAR _SCHEMA, and PATH_JAR _NAME are the <catalog
name>, <unqualified schema name>, and <jar id>, respectively, of the <jar name> of a JAR (JP) that
is in the <SQL Java path> associated with JAR J.

Initial Table Population

None.
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15.3 JARS base table

Function

The JARS table has one row for each installed JAR.

Definition

CREATE TABLE JARS (

JAR CATALOG | NFORMATI ON_SCHEMA. SQL_| DENTI FI-ER|
JAR_SCHEMA | NFORMATI ON_SCHEMA. SQL_| DENTI FI ER,
JAR_NANME | NFORMATI ON_SCHEMA. SQL_| DENTIFI ER,
JAVA_PATH | NFORMATI ON_SCHEMA. CHARACTER’ DATA,

CONSTRAI NT JARS_PRI MARY_KEY
PRI MARY KEY ( JAR CATALOG JAR SCHEMA, JAR NAME ),
CONSTRAI NT JAR_FOREI GN_KEY_SCHENATA
FOREI GN KEY ( JAR CATALOG, JAR SCHEMA )
REFERENCES SCHEMATA

Description

1) | The values of JAR_CATALOG, JAR_SCHEMA, and JAR.NAME are the <catalog name>, <unqualified
schema name>, and <jar id> of the <jar name> of the'JAR being described.

2) | Case

a) Ifthecharacter representation of the SQL-Java path in the descriptor of the JAR being descrjbed
can be represented without trunecation, then the value of JAVA_PATH is that character regres-
entation.

b)  Otherwise, the value of JAVA*PATH is the null value.

Initial Table Population

None.
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15.4 METHOD_SPECIFICATIONS base table

This Subclause modifies Subclause 7.33, “METHOD_SPECIFICATIONS base table”, in ISO/IEC 9075-11.

Function

The METHOD_SPECIFICATIONS base table has one row for each method specification.

Definition

‘Insort into the Definition‘ after

METHOD_LANGUAGE | NFORMATI ON_SCHEMA. CHARACFER) DATA
CONSTRAI NT METHOD_SPECI FI CATI ONS_LANGUAGE_CHECK
CHECK ( METHOD_LANGUAGE I N
( "SQ', 'ADA', 'C,
'COBAL', ' FORTRAN , 'MUMPS' , 'PASCAL', 'PLI'
the tode:

" JAVA

|Ins¢rt into the Definition | after

RESULT_CAST_AS LOCATOR | NFORVATI ON_SCHEMA. YES_OR_NO,

the fode:
EXTERNAL _NAME I'NFORMATI ON_ SCHEMA. CHARACTER _DATA,
|'S FIELD | NFORVATI ON_SCHEMA. CHARACTER_DATA

CONSTRAI NT METHOD_SPECI FI CATI ONS_| S_FI\EED CHECK
CHECK ( IS FIELD IN ( 'YES, 'NO ) Y,

CONSTRAI NT METHOD_SPECI FI CATI ONSNMETHOD_COVBI NATI ONS
CHECK ( ( ( METHOD_LANGUAGE ‘=\JJAVA' )
AND
( EXTERNAL_NAME, . IS FIELD ) IS NOT NULL )
R
( ( METHOD_LANGUAGE <> ' JAVA' )
AND
( ( EXTERNAL_NAME, |S FIELD )
IS NULk-) ) ),

CONSTRAI NT METHOD_SPECI FI CATI ONS_FI ELD_CQOVBI NATI ONS
CHECK ( I.S'RIELD = "NO OR | S_STATIC = ' YES ),

Description

1) ’Insert after the last Description:‘ Case:

a) Ifthe method being described is an external Java routine, then the value of EXTERNAL_NAME

is the <Java method and parameter declarations> specified in the <external Java method

clause> for that external Java data type.

b) Ifthe method being described is a static field of an external Java type, then the value of

EXTERNAL_NAME is the <qualified Java field name> specified in the <static field method spec>

of the method.
c)  Otherwise, the value of EXTERNAL_NAME is the null value.

2) ’Insert after the last Description:‘ Case:
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a) Ifthe method being described is a static field of an external Java type, then the value of IS_FIELD
is 'YES'.
b) Ifthe method being described is an external Java type, then the value of IS_FIELD is 'NO".

c) Otherwise, the value of IS_FIELD is the null value.

Initial Table Population

No additional Initial Table Population items.
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15.5 ROUTINE_JAR _USAGE base table

Function

The ROUTINE_JAR_USAGE table has one row for each external Java routine that names a JAR in an <external
Java reference string>.

Definition

CREATE TABLE ROUTI NE_JAR_USAGE (

SPECI FI C_CATALOG | NFORMATI ON_SCHEMA. SQL_| DENTI FEILER,
SPECI FI C_SCHEMA | NFORMATI ON_SCHEMA. SQL_| DENFKFI ER,
SPECI FI C_NAME | NFORMATI ON_SCHEMA. SQL_I| DENTT FI ER,
JAR CATALOG | NFORMATI ON_SCHEMA. SQL_(HBENTI FI ER,
JAR_SCHEMA | NFORMATI ON_SCHEMA. SQ@=_I"DENTI FI ER,
JAR_NANVE | NFORMATI ON_SCHEMA. ,.SQL7 | DENTI FI ER,

CONSTRAI NT ROUTI NE_JAR_USAGE_PRI MARY_KEY
PRI MARY KEY ( SPECI FI C_CATALOG, SPECI FI C_SCHEMA, SPECI FI CONANE,
JAR CATALOG, JAR SCHEMA, JAR NAME ),

CONSTRAI NT JAR_JAR USAGE_CHECK_REFERENCES JARS
CHECK ( JAR_CATALOG NOT I N

( SELECT CATALOG NAMVE

FROM SCHEMATA )
R

( JAR CATALOG, JAR SCHEMA, JAR NAMVE>) I N

( SELECT JAR CATALOG, JAR SCHEMANJAR NAME
FROM JARS ) ),

CONSTRAI NT JAR JAR USAGE_FOREI GN_KEY_ROUTI NES
FOREI GN KEY (SPECI FI C_CATALOG, SPECI FI C_SCHEMA, SPECI FI C_NAME )
REFERENCES ROUTI NES

)

Description

1) | The ROUTINE_JAR_USAGEtable has one row for each external Java routine that names a JAR in an
<external Java refenénce string>.

2) | Thevalues of SPECIFIC_CATALOG, SPECIFIC_SCHEMA, and SPECIFIC_NAME are the <catalog naine>,
<unqualifiedscliema name>, and <qualified identifier>, respectively, of the <specific name> of the
external Javaroutine being described.

3) | The values of JAR_CATALOG, JAR_SCHEMA, and JAR_NAME are the <catalog name>, <unqualified
schéma name>, and <jar id>, respectively, of the <jar name> of the JAR being referenced in the
external Java routine’s <external Java reference string>.

Initial Table Population

None.
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15.

ROUTINES base table

6 ROUTINES base table

This Subclause modifies Subclause 7.46, “ROUTINES base table”, in ISO/IEC 9075-11.

Function

The ROUTINES table has one row for each SQL-invoked routine.

De

finition

‘II’IS(

b1t into the Definition‘ after

the

De

Ini

CHECK ( EXTERNAL_LANGUAGE | N
( "ADA', 'C, 'CoBOL

rode:

AVA

scription

No additional Descriptions.

tial Table Population

102

' FORTRAN , ' MUMPS' ,"PASCAL', '

No additional Initial Table Population items,
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15.7 TYPE_JAR_USAGE base table

Function

The TYPE_JAR_USAGE table has one row for each external Java type.

Definition

CREATE TABLE TYPE_JAR USAGE (
USER_DEFI NED_TYPE_CATALOG | NFORMATI ON_SCHEMA. SQL_| DENTI F-ER)
USER_DEFI NED_TYPE_SCHENA | NFORMATI ON_SCHEMA. SQL_| DENTI Rl ER,
USER_DEFI NED_TYPE_NAME | NFORMATI ON_SCHEMA. SQL_| DENTIFI ER,
JAR_CATALOG | NFORMATI ON_SCHENMA. SQL_| DENF FI ER,
JAR_SCHEMA | NFORMATI ON_SCHENMA. SQL_DENTI FI ER,
JAR_NAME | NFORMATI ON_SCHEMA. SQL_“DENTI FI ER,

De
1)
2)

3)

CONSTRAI NT TYPE_JAR USAGE_PRI MARY_KEY
PRI MARY KEY (USER DEFI NED TYPE_CATALOG, USER DEFI NED TYPE_SCHEMA,
USER_DEFI NED_TYPE_NAME, JAR CATALOG, JAR SCHENA! JAR NAME),

CONSTRAI NT TYPE_JAR USAGE_CHECK_REFERENCES JARS
CHECK ( JAR CATALOG NOT IN

( SELECT CATALOG NAME

FROM SCHEMATA )
R

( JAR CATALOG, JAR SCHEMA, JAR NAME ).-hN

( SELECT JAR CATALOG, JAR SCHEMA, JAR'NANE
FROM JARS ) ),

CONSTRAI NT TYPE_JAR USAGE_FOREI GN_KEY_USER DEFI NED TYPES
FOREI GN KEY (USER DEFI NED TYPE_CATALQG/ USER DEFI NED TYPE_SCHEMA,
USER_DEFI NED_TYPE_NANE ) REFERENCES USER DEFI NED_TYPES

);
scription
The TYPE_JAR_USAGE table'has one row for each external Java type.

The values of USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA, and
USER_DEFINED_TYPE_NAME are the <catalog name>, <unqualified schema name>, and <qual

The values©@fJAR_CATALOG, JAR_SCHEMA, and JAR_NAME are the <catalog name>, <unqualifi
schemaname>, and <jar id>, respectively, of the <jar name> of the JAR being referenced in the
externaljava type’s <external Java class clause>.

Ini

identifier>, respectively, of the <user-defined type name> of the external Java type being descrited.

tial Table Population

None.
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15.8 USAGE_PRIVILEGES base table

This Subclause modifies Subclause 7.65, “USAGE_PRIVILEGES base table”, in ISO/IEC 9075-11.

Function

The USAGE_PRIVILEGES table has one row for each usage privilege descriptor. It effectively contains a

representation of the usage privilpgp r‘lpcr‘ripfnrc

Definition

‘Insort into the Definition| after

CONSTRAI NT USAGE_PRI VI LEGES_OBJECT_TYPE_CHECK
CHECK ( OBJECT_TYPE IN
( ' DOVAIN , ' CHARACTER SET',
' COLLATI ON', ' TRANSLATI ON', ' SEQUENCE'

the tode:

"JAR

Ins¢rt into the Definition| after

UNI ON
SELECT SEQUENCE_CATALOG, SEQUENCE_SCHEMA, SEQUENCE_NAME,
' SEQUENCE'
FROM SEQUENCES
the fode:
UNI ON
SELECT JAR CATALOG JAR SCHEMA, JAR NAME, 'JAR
FROM JARS
Description

1) ‘Insert into Description 4),after the last list item:

JAR The object to which the privilege applies is a JAR.

Initial Table Population

No additional Initial Table Population items.
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15.9 USER_DEFINED_TYPES base table

This Subclause modifies Subclause 7.67, “USER_DEFINED_TYPES base table”, in ISO/IEC 9075-11.

Function

The USER_DEFINED_TYPES table has one row for each user-defined type.

Definition

‘Insort into the Definition‘ after

CONSTRAI NT USER_DEFI NED_TYPES_ORDERI NG_CATEGORY_CHECK
CHECK ( ORDERI NG_CATEGORY | N
( ' RELATIVE , 'MAP', ' STATE

the fode:

' COVMPARABLE'

Ins¢rt into the Definition| after

REF_DTD_I DENTI FI ER | NFORMATINON_SCHEMA. SQL_I DENTI FI ER,
the fode:

EXTERNAL_ NAVE | NRORMATI ON_SCHENMA. CHARACTER_DATA,

EXTERNAL_LANGUAGE LNFORMATI ON_SCHEMA. CHARACTER _DATA

CONSTRAI NT USER_DEFI NED_TYPE_EXTERNAL LANGUAGE CHECK
CHECK ( EXTERNAL_LANGUAGE IN ( ' JAVA' )™,
JAVA_| NTERFACE | NFORMATI ON_SCHEMA. CHARACTER_DATA
CONSTRAI NT USER_DEFI NED_TYPE_JAVA | NFERFACE_CHECK
CHECK ( JAVA INTERFACE IN ( ' SERLALI ZABLE , ' SQLDATA' ) ),
CONSTRAI NT USER_DEFI NED_TYPES_COVBINATI ONS
CHECK ( ( ( EXTERNAL_LANGUAGE =-' JAVA' ) AND
( EXTERNAL_NAVE, JAVA | NTERFACE ) |'S NOT NULL )

R
( ( EXTERNAL_LANGUAGE, EXTERNAL_NAME, JAVA | NTERFACE )
IS NULL ) )
Description

1) ’Insert into Description 7), after the last list item:

COMPARABLE Two values of this type may be compared with j ava. | ang. Conpar abl e’s
compar eTo( ) method.

2) ’Insert after the last Description:‘ Case:

a)y Ifthe user-defined type being described is an external Java data type, then the value of
EXTERNAL_NAME is the <jar and class name> specified in the <external Java class clause> for
that external Java data type.

b)  Otherwise, the value of EXTERNAL_NAME is the null value.

3) ’Insert after the last Description:‘ Case:

a) Ifthe user-defined type being described is an external Java data type, then the value of
EXTERNAL_LANGUAGE is 'JAVA'.

b)  Otherwise, the value of EXTERNAL_LANGUAGE is the null value.
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