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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-
mental and non-governmental, in liaison with ISO and IEC, also take part in the work.

The progeduresused to develop thisdocumernt and those intended for itsfurther mmaimtemange are de-
scribed in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fqr the dif-
ferent types of document should be noted. This document was drafted in accordance with'the|editorial
rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives or www.iec.ch/membefs exgerts/ref-
docs).

ISO and [EC draw attention to the possibility that the implementation of this[de¢ument may inyolve the
use of (a] patent(s). ISO and IEC take no position concerning the evidence, validity or applicabiljty of any
claimed patent rights in respect thereof. As of the date of publication of this document, ISO and|IEC have
not receiyed notice of (a) patent(s) which may be required to implement'this document. Howevér, imple-
menters pre cautioned that this may not represent the latest inforimation, which may be obtaiped from
the paterjt database available at www.iso.org/patents and https: £fpatents.iec.ch. ISO and IEC shill not be
held resgonsible for identifying any or all such patent rights.

Any trade name used in this document is information.given for the convenience of users and|does not
constitute an endorsement.

For an egplanation of the voluntary nature of standards, the meaning of ISO specific terms and expres-
sions related to conformity assessment, as wellias 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 technolpgy, Sub-
committe¢e 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 r¢vised. It also incdorporates the Technical Corrigenda ISO/IEC 9075-13:2016/Cor.1:2019 and
ISO/IEC $075-13:20%6/Cor.2:2022.

The mair) changes-are as follows:

— improvethe presentation and accuracy of the summaries of implementation-defined and implemen-
tation-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;

— ISO/IEC 9075-14, sixth edition;

— IS0/
— IS0/
Alist of 3
Any feed

completd
committq

[EC 9075-15, second edition;

[EC 9075-16, first edition.

PES.

1] parts in the ISO/IEC 9075 series can be found on the ISO and IEC websites.

back or questions on this document should be directed to the user’s nmational standardjs body. A

listing of these bodies can be found at www.iso.org/membersditinil and www.iec.ch /national-

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.

Clause 2, “Normative references”, identifies additional standards that, through reference in this
document, constitute provisions of this document.

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

Clquse 5, “Lexical elements”, defines a number of lexical elements used in the definition of Java
routines and types.

Clduse 6, “Scalar expressions”, defines the elements of the language thatproduce scalar values.
Clduse 7, “Predicates”, defines the predicates of the language.

Clquse 8, “Additional common rules”, specifies the rules for assignments that retrieve datd from or
stdre data into SQL-data, and formation rules for set operations!

Clduse 9, “Additional common elements”, defines additionallanguage elements that are uged in
various parts of the language.

Clduse 10, “Schema definition and manipulation”;;defines the schema definition and manipulation
statements associated with the definition of Java.woutines and types.

—

Clduse 11, “Access control”, defines facilities(for controlling access to SQL-data.

Clduse 12, “Built-in procedures”, definesnew built-in procedures used in the definition of Java
routines and types.

Clquse 13, “Java topics”, defines the facilities supported by implementations of this document and
the conventions used in depleyment descriptor files.

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

Clquse 15, “Definitian‘Schema”, defines base tables on which the viewed tables containing schema
infprmation depend:

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

Clquse 1Z~¢Conformance”, defines the criteria for conformance to this document.

Annéx’A, “SQL conformance summary”, is an informative Annex. It summarizes the conformance

H £41 fa¥a¥ i |
requirementsofttire SQETanguage:

Annex B, “Implementation-defined 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-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 ix
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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 teft of this document, Clauses begin a new odd-numbered page, and in Clause 5, "Lexicalelpments”,
through|Clause 17, “Conformance”, Subclauses begin a new page. Any resulting blank spaceTis-t{ot signi-
ficant.
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INTERNATIONAL STANDARD ISO/IEC 9075-13:2023(E)

Information technology — Database language SQL —

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

1 Scppe

This doqument specifies the ability to invoke static methods written in the ]ava1 programming language
as SQL-ihvoked routines and to use classes defined in the Java programming language as SQL stfuctured
user-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
references, the latest edition of the referenced document (including any amendments) applies.

ISO I“f‘ oo 4 ) Y e i L L D crderorle 1 COL D VR | I L
LU JU 707 L, ITHUTTTTULIUTE LCLITNIUTUY Y — DUtUiusc turigyuuycs — oYL — rurt L. I'rTuriric wurn

(SOL/fFramework)

ISO/IEC 9075-2, Information technology — Database languages — SQL — Part 2: Founhddtion
(SQL/Foundation)

ISO/IEC 9075-10, Information technology — Database languages — SQL — Pait 10: Object Language
Bindings (SQL/OLB)

ISO/IEC 9075-11, Information technology — Database languages — SQL'=* Part 11: Informatiion and
Definition Schemas (SQL/Schemata)

Java Qommunity Process. The Java™ Language Specification [onlinie]. Java SE 13 Edition. Redwood
Shorep, California, USA: Oracle, Availableatht t ps: / / docs. aoracl e. coni j avase/ specs|/ j | s/ -
sel3[jlsl13. pdf

Java Community Process. The Java™ Virtual Machine Spécification [online]. Java SE 13 Edition. Redwood
Shorep, California, USA: Oracle, Availableatht t ps: / /:docs. or acl e. conil j avase/ specs/|j virs/ -
sel3(jvnsl3. pdf

Java Community Process. Java™ Object Serialization Specification [online]. Redwood Shores, California,
USA: Qracle, Availableatht t ps: / / docs,-@r'acl e. coni en/ j ava/ j avase/ 13/ docs/ specs/ -
seriplization/serial-arch. htnl

Java Qommunity Process. J]DBC™ 4.3 Specification [online]. Edition 4.3. Redwood Shores, California,
USA: Qracle, Available at ht t ps: ¢/ downl oad. or acl e. com ot n- pub/j cp/ -
j dbct4_3-nrel 3-eval - spec/j dbc4. 3-fr-spec. pdf

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

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 and IEC maintain terminological databases for use in standardization at the following addresses:

— IS(
— IE

3.1
block

related s

3.2

class de|
specifies
nested cl
static ini

3.3
class fil
file cont

34

class in{
consists
declared

3.5
class va
static va

3.6
field

class varn

3.7
instance
block th

Online browsing platform: available at ht t ps: / / ww. i so. or g/ obp

[ Electropedia: available at ht t ps: / / www. el ect r opedi a. or g/

tatements within braces, which would be treated as a single statement

claration

a possibly empty set consisting of zero or more fields (3.6),zero or more methods, zero
asses (3.11), zero or more interfaces (3.9), zero or more instance initializers (3.7), zero
tializers (3.13), and zero or more constructors

2)

hining Java byte code

ftance
of an instance of each instance variahfe(3.8) declared in the class and each instance varig
in the superclasses of the class

riable
riable declared in a class

iables (3.5) and.instance variables (3.8) of a class

p initializer
it is‘used to initialize the instance data member, that runs each time when object of the

or more
por more

ble (3.8)

classis

created

3.8

instance variable

variable

3.9

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

interface
Java construct consisting of a set of method signatures

3.10

local variable
variables declared inside the body of a method
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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
static initializer
executescode-before-the-objectinitialization

TTIrcrorrraoreroTr

3.14
subpackage
package|(3.12) within a package (3.12)

3.15
JVM
Java Virtual Machine

virtual nhachine that enables a computer to run Java programs

3.16
default connection
JDBC comnection to the current SQL-implementation, SQL-session,'and SQL-transaction established with
the data|source URL "' j dbc: def aul t : connecti on'

Note 1 t¢ entry: See RFC 2368 and RFC 3986 for more détails about URLs.

3.17
deployment descriptor
one or more SQL-statements that specify <install actions> and <remove actions> to be taken, respectively,
by the SQLJ. | NSTALL_JARand SQLJ. REMOVE-JAR procedures and that are contained in a
deploymgnt descriptor file (3.18)

3.18
deployment descriptor file
text file fontaining deployment descriptors (3.17) that is contained in a JAR (3.22), for which thg JAR’s

manifestentry, as described by.thej ava. uti | . j ar section of JVMS, specifies SQLJDepl oynent Desdri pt or :
TRUE

3.19
external Java datatype
SQL user-defined type defined with a <user-defined type definition> that specifies an <external Java type
clause>

3.20
externalJava routine

external 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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3.22
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.

3.23
ser file

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

3.24
subject Java class

Java class uniquely identified by the combination of the class’s subject Java classfiame (3.25) anld its
containipng JAR (3.22)

3.25
subject Java class name
fully-qualified package name and class name of a Java class

3.26
system class
Java class provided by a conforming implementation of this.document that can be referenced by an

external|Java routine or an external Java data type withoutthat class having been included in an jnstalled
JAR (3.2%)
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4 Concepts

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

4.1

Notations and conventions

This Sub

41.1
This Sub
The notsa

The synt
htt ps:

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

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

ax defined in this document is available from the ISO website as a/digital artifact”. See

this docfiment. To download the syntax defined in a plain-text format;select the file named

1 SO | H
file nam

4.1.2
Built-in

— Fu

od | SO_| EC_9075- 13( E) _JRT. bnf . xni .

Specification of built-in procedures
brocedures are specified in terms of the following information.

nction: A short statement of the purpose of-the procedure.

—  Sig
tu

e is to specify the procedure name, parameter names, and parameter types. The manner

thgse built-in procedures are defined-is implementation-dependent (UW004).

— Acfess Rules: A specification intEnglish of rules governing the accessibility of schema obj
shall hold before the General Rules may be successfully applied.

— Geperal Rules: A specification in English of the run-time effect of invocation of the proce
Where more than one'General Rule is used to specify the effect of an element, the require
is that which would be obtained by beginning with the first General Rule and applying theRules in
numeric sequence unless a Rule is applied that specifies or implies a change in sequence oy termin-
atipn of the application of the Rules. Unless otherwise specified or implied by a specific R
is @pplied, application of General Rules terminates when the last in the sequence has been|applied.

/ standards.iso.org/iso-iec/9075/- 13/ ed- 5/ en/ 4o,download digital artifacts for

C 9075-13( E) _JRT. bnf . t xt.To download the syntaxdefined in an XML format, select the

nature: A specification, in SQL, of the signature of the procedure. The only purpose of the signa-

in which

lects that

dure.
d effect

hle that

—  Copformance Rules: A specification of how the element shall be supported for conformapnce to

SQL:

The scope of notational symbols is the Subclause in which those symbols are defined. Within a Subclause,
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-hased, ohject-oriented language. This document uses the fol-
lowing Java concepts and terminology.

A class i§ the basic construct of Java programs, in that all executable Java code is contained'in a Java class
definition. A class is declared by a class declaration that specifies a possibly empty set‘¢onsistinyg of zero
or more ffields, zero or more methods, zero or more nested classes, zero or more interfaces, zero or more
instance|initializers, zero or more static initializers, and zero or more constructets:

The scope of a variable is a class, an instance of the class, or a method of the class. The scope of avariable
that is d¢clared static is the class, and the variable is called a class variable. Phescope of each othervariable
declared in the class is instances of the class, and such a variable is called dn instance variable. Class

variablef and instance variables of a class are called fields of that class.”The scope of a variable gleclared
in a method is the block or Java f or statement in which it is declared-in that method, and the variable is
called a |ocal variable.

A class ifstance consists of an instance of each instance variable declared in the class and each Jnstance
variable|declared in the superclasses of the class. Class instances are strongly typed by the clas$ name.
The operations available on a class instance are those.defined for its class.

With theg exception of the class j ava. | ang. Obj ect@ach class is declared to extend (at most) orle other
class; a dlass not explicitly declared to extend another class implicitly extends j ava. | ang. Qbj egt. The
declared class is a direct subclass of the class that it extends; the class that it extends is the direct siiperclass
of the dqclared class.

Class B ip a subclass of class A if B is a direct subclass of 4, or if there exists some class C such thpt Bis a
direct sybclass of C and C is a subcldss of A. Likewise, class B is a superclass of class A if B is a difect
superclass of 4, or if there exists\some class C such that B is a direct superclass of € and C is a syperclass
of A. A stibclass has all of thefields and methods of its superclasses and an instance of class B may be
used wh‘t:rever an instance-of‘a superclass of B is permitted.

A methodl is an executableroutine. A method can be declared static, in which case it is called a clas§ method;
otherwige, it is calledan instance method. A class method can be referenced by qualifying the method
name with eitherthie class name or the name of an instance of the class. An instance method is referenced
by qualifying the-method name with a Java expression that results in an instance of the class orfin the
case of ajconstructor, with “new”. The method body of an instance method can reference its class viariables,
instance| variables, and local variables.

The Java 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
between a Java instance and a j ava. i 0. Qut put St r eamor j ava. i 0. | nput St r eam as defined by the
java.io. Qut put Streamandjava.io. | nput St reamsections of JVMS respectively, writing a persistent
representation of an instance of a Java object and reading a persistent representation of an instance of
a Java object. This transformation retains sufficient information to identify the most specific|eldss of the
instanceland to reconstruct the instance.

The Java|SQLData interface, j ava. sgl . SQLDat a, as described in J]DBC and JVMS, defines a transfqrmation
betweer] 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 ava.
Java is nprmally compiled to a byte coded instruction set that is portable te any platform supporting Java.
A file coptaining such byte code is normally stored in a class file with theéfile-type “class”, e.g., myc-

| ass. cl pss.

A set of ¢lass files can be assembled into a Java archive file, or JAR (usually with a file extension|of “jar”.
AJAR s g zip formatted file containing a set of Java class files. JARs are the normal vehicle for distributing
Java programs.

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

4.3.1 Characteristics of SQL-invoked routines

This Subflause modifies Subclause 4.35.2{ “Characteristics of SQL-invoked routines”, in ISO/IEC 9(475-2.

‘Insert after the 2nd paragraph: ‘ External routines appear in two seemingly similar, but fundanjentally
differing, forms, where the key differentiator is whether or not the external routine’s routine dé¢scriptor
specifieq that the body of theiSQL-invoked routine is written in Java. When the body of the SQL-invoked
routine is written in Java, the external routine is an external Java routine; some differences fronp other
externallroutines include the following items.

—  For any other-external routine, the executable form (such as a dynamic link library or some run-

time interpreted form) of that routine exists externally to the SQL-environment’s catalogg; for an
e;Ternal 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.

—  BetauseamrinstaltedjAR s ot required-tobecomptetely-self-containmed-{ie;tohavenoreferences
to Java classes outside of itself), a mechanism is provided to allow a subject Java class to reference
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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routines

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

as a restriction to the beginning of the Rule.

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

ues 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

Typical JVMs provide a class name resolution, or search path, mechanism based on an environmental

variable

Rs appear in the CLASSPATH, an ability exists for further effective extensign-of that CLA
Additior{al JARs will be included in the class resolution process when a JAR in the\CLASSPATH h
manifest specifying one or more C ass- Pat h attributes. A d ass- Pat h attribate-provides relati
of additipnal JARs. These O ass- Pat h attribute URLs are relative to the sourice, for example, the d
containihg the JAR whose manifest is then being processed. A full URL, foxexampleafile:/ or
format URL, is not allowed in a O ass- Pat h attribute. The JARs enumérated by C ass- Pat h att
extend the CLASSPATH.

When a |VM is transitioned to being effectively within an SQL-environment, the problem of ma
the JVM’E class name resolution continues to exist, but withaxchange in emphasis. One importan
is that an installed JAR manifest’s O ass- Pat h attributes cannot be honored. No relative URL has
when the source of the current JAR is given by a <catalog.name>, <unqualified schema name>,

id>. To al]low the creators of Java applications a greater'degree of control over class name resolu

nembers
the class
hat will

SSPATH.
asa

ve URLs
irectory,
http://
ibutes

naging

t change
meaning
ind <jar
tion, and

the adddgd security associated with that control, a&-ass- Pat h attribute-like mechanism is defined to be

a propeifty of the JARs containing the Java applications, rather than as an environmental variab
current gession (such as, for example, CURRENT® PATH for dynamic statements). This mechanism,
to as a JAR’s SQL-Java path, provides a means for owners of installed JARs to control the class re
process fhat the CLASSPATH and d ass<(Pat h attributes give users and creators of JARs outside
environgnent. But, note that these twe-mechanisms are only similar, they are not identical. If, w
external|Java routine is being executed, a previously unseen class reference is encountered, tha
searched for in the JAR containing’the definition of the currently executing class, and, if it is not
the clasd will be sought in thé:manner specified by the SQL-Java path associated with that JAR (

An SQL-|ava path specifiesshow a JVM resolves a class name when a class within a JAR reference
that is npt a system class or not in the same JAR. SQLJ. ALTER JAVA PATHis used to associated z
Java path with a JAR..An SQL-Java path is a list of ( referenced item, referenced JAR) pairs. A ref
item can be eithér a'class, a package, or '*' to specify the entire JAR. The SQL-Java path list is sed
the ordefr the-pairs are specified. For each (referenced item, referenced JAR) pair (RI, R]), the fo
steps ar¢ taken.

e of the
referred
solution
an SQL-
hile an

[ class is
found,
if any).

s aclass
in SQL-
brenced
rched in
lowing

— If RIis the class name, then the class shall be defined in RJ. If it is not, an exception condit
raised.

onis

— 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.

— IfRIis'* 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 be a returned result set cursor, a cursor’s declaration shall
specify WITH RETURN, and the cursor shall be open at the point that the SQL-invoked procedure exits.
While extermatfavaroutimes thatare-SQt=mvokedprocedures camrtikewise bedectaredtoretunn zero
or more flynamic result sets, in some other respects, this document’s treatment of result set cur'sofs differs
from that of ISO/IEC 9075-2.

In a Javalapplication, all JDBC ResultSets and SQL]J Iterators are implicitly result set cursors, that is, their
underlying cursor declarations implicitly specify WITH RETURN. So, in this document, to actually be a
returned result set cursor it is not sufficient that the corresponding JDBC ResultSet’s or SQL]J It¢rator’s
underlying cursor be open when the SQL-invoked procedure exits; the JDBC ResultSet or SQL] Iterator
shall alsp have been explicitly assigned to a parameter of the subject Java routine that represents an
output parameter. As discussed in Subclause 4.6, “Parameter mapping”,;afid Subclause 8.1, “Invpking an
SQL-inv¢ked routine”, output parameters are represented to a subject Java routine as the first glement
of a one flimensional array of a Java data type that can be mapped to'an SQL data type. For dynanpic result
sets, the|array shall be of a class that implements the interface j ava. sql . Resul t Set or the intgrface
sqlj.ruptime. Resul t Set | t er at or, the JDBC ResultSet or SQLJ Iterator shall have been explicitly pssigned
to the fifst element of that array, and that JDBC ResultSet ot SQL] Iterator shall not have been closed.

It is impgrtant to note that this difference in how a result'set cursor becomes a returned result s¢t cursor
is invisilyle to the calling application. As described in'Subclause 8.1, “Invoking an SQL-invoked routine”,

the calling application will be returned zero or mere‘dynamic result sets in the order in which the¢ cursors
were opened, just as in ISO/IEC 9075-2; the orderof the parameters in the subject Java routine does not
impact the order in which the calling application accesses the returned result sets.

4.6 |Parameter mapping

Let ST b¢ some SQL data type andlet /T be some Java data type.

ST and JT are simply mappable if and only if ST and JT are specified respectively in the first and second
columng of some row of the,Data type conversion tables, Table B.1, entitled “JDBC Types mappefl to Java
Types”, in JDBC. The Java data type JT is the corresponding Java data type of ST.

ST and JT are objectmuappable if and only if ST and JT are specified respectively in the first and §econd
columng of someTow of the Data type conversion tables, Table B.3, entitled “Mapping from JDB( Types
to Java (bjectTypes”, in JDBC, or if the descriptor of ST specifies that it is an external Java data type and
the descriptor’specifies JT as the <Java class name> in the <jar and class name>.

ST and Jare output mappabie if and only if exactly one of the fottowing i3 true:

— JTis a one dimensional array type with an element data type JTZ (that is, JT is “JT2[]”) and ST is
either simply mappable to JTZ or object mappable to JT2.

— 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 .

— Aclass that implements the Java interface sql j . runti me. Resul t Set I terat or.

NOTE 2 — These classes are generated by iterator declarations (#sqgl it erat or) as specified in ISO/IEC 9075-10.

A Java dta type is result set mappable if and only if it is a one-dimensional array type with ah’element
type that is a result set oriented class.

A Java mlethod with M parameters is mappable (to SQL) if and only if, for some N, 0 (zero) < N 4 M, the
data typgs 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 Java mlethod is visible in SQL if and only if it is public and mappable. In addition, to be visible,[a Java
method fhall be static if used as the external Java routine of an SQL-invoked procedure or an SQLtinvoked
regular function.

A Java clpss is visible in SQL if and only if it is public and mappable:

JDBC contains JDBC’s SQL to Java data type mappings defined in‘the JDBC type mapping tables.|If ST is
an external Java data type thatappears in the INFORMATION_SCHEMA.USER_DEFINED_TYPES vijew, then
let JTbe|ST’s descriptor’s <Java class name> in its <jar and«lass name>. JDBC’s data type mapping tables
are effeqtively extended. A row (ST, JT) is considered,to.be an additional row in Table B.3, Mapping from
JDBC Types to Java Object Types, and a row (JT, ST) is considered to be an additional row in Table B.4,
Mapping from Java Object Types to JDBC Types (bothtables appear in JDBC).

4.7 |Unhandled Java exceptions

Java exceptions that are thrown during‘execution of a Java method in SQL can be caught, or hanldled,
within Jgva; if this is done, then thosejeéxceptions do not affect SQL processing. All Java exceptiops that
are uncaught when a Java method called from SQL completes appear in the SQL-environment ag SQL

The message text may be specified in the Java exception specified in the Java t hr owstatement. If the Java
exception is an instance.of j ava. sql . SQLExcept i on, or a subtype of that type, then it may also(specify
an SQLSTATE value. Ifthe Java exception is not an instance of j ava. sql . SQLExcept i on, orif that exception
does nof specify atSQLSTATE value, then the default SQL exception condition for an uncaught |ava

When a ava method executes an SQL statement, any exceptlon condltlon ralsed in the SQL statement

hi e A s X tion
subclass of the Java ClaSSj ava. | ang. Except i on. For portablhty, a ]ava method called from SQL, that
itself executes an SQL statement and that catches an SQLException from that inner SQL statement, should
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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‘Insert into the 1st paragraph, after the last list item:

4.9

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

User-defined types

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

4.9.1

This Sub

Introduction to user-defined types

“

‘Insert a

'ter the 1st paragraph: ‘ User-defined types appear in two seemingly similar, but fuada

differing
defined

the user
the user
Java clag
include {

12
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clal
difi
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Jav
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us¢
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ty
ja
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Fo
da

uh}r’lng clause>. Such conversions are performed, for example, when an external Java data t

, forms in which the key differentiator is whether or not the create type statementfor

'ype specifies an external language of “JAVA”. When an external language of JAVA:is spe
Ldefined type is an external Java data type and the create type statement defines a map
defined type’s attributes and methods directly to the public attributes ahid-methods of
5. This is different from user-defined types that are not external Java data types. The di
he following.

ss; each method of a user-defined type that is not an externalJava data type can be wri
ferent language (for example, one method could be written in SQL and another written in

"h user-defined types cannot have methods written in Java, By contrast, all methods of an
a data type shall be written in Java, (implicitly) have‘a parameter style of JAVA, and be

he associated Java class or one of its superclasses;

" every other user-defined type, there is no explicit association between a user-defined
ributes and any external representation of their content. In addition, the mapping betw
br-defined type’s methods and external tiethods is made over time by subsequent CRE
THOD statements. By contrast, for extérnal Java data types, the association between tH
ined type’s attributes and methods.and the public attributes and methods of a subject]
pecified by the create type statement.

" external Java data types, thésmechanism used to convert the SQL-environment’s repres
in instance of a user-defined type into an instance of a Java class is specified in the <int

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

a method or function invocation is stored in a column declared to be an external Jav:
e. <interface specification> can be either SERIALIZABLE, specifying the Java-defined ir
a.io. Seriali*Zabl e (notto be confused with the isolation level of SERIALIZABLE), or S
cifying theJDBC-defined interface j ava. sql . SQLDat a. See Subclause 10.4, “<user-defi
inition=*

" every other user-defined type, there is no explicit support of static attributes. For exte

entally
he user-
ified,

ing of

subject
ferences

" every other user-defined type, there is no requirement for an‘association with an und‘lfrlying

tenina
Fortran).
external
lefined

type’s
reen a
ATE

e user-
hva class

entation
erface
ype is
returned
h data
iterface
QLDATA,
hed type

rnal Java

atypes, the <nuser-defined type definition> is allowed to include <static field method sp

pc>s that

define observer methods against specified static attributes of the subject Java class.

The scope and persistence of any modifications to static attributes made during the execution of a
Java method is implementation-dependent (UA003).

For every other user-defined type, the implementation of every method that is not an SQL routine
exists externally to the SQL-environment. For external Java data types, the implementation of the

methods is provided by a specified subject Java class that exists within the SQL-environment in an
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.

‘Augment the 5th paragraph‘ by adding “if any” at the end of the paragraph.

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

4.9.3

This Sub

Ift
T1

he comparison category is COMPARABLE, then no comparison functions shall bespéci
and T2.

User-defined type descriptor
rlause modifies Subclause 4.9.7, “User-defined type descriptor”, in ISO/IEC 9075-2.

‘Insert into the 1st paragraph, in the 4th list item, after the last list item:‘

CO

PARABLE

‘Insert ifto the 1st paragraph, after the 10th list item:‘

An|

indication of whether the user-defined type is an external Java data type.

‘Insert af

ter the 1st paragraph:| If the user-defined type is.an external Java data type, then the use

type des

Th
Th

Th
us¢

If <
<n

criptor also includes the following.
e <jar and class name> of the user-defined-type.
e <interface specification> of SERIALIZABLE or SQLDATA.

e attribute descriptor of every originally-defined attribute and every inherited attribut
pr-defined type.

method specification list>\s specified, then, for each <method specification> containe
ethod specification list>,a method spec descriptor that includes the following.

The <method name>.
The <specific method name>.
The <SQL parameter declaration list>.

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

fied for

-defined

e of the

1 in

The <result cast from type>, if any.

The package, class, and name of the Java routine corresponding to this method and, if specified,

its signature.
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.

— Anindication of whether the user-defined type is a structured type or a distinct type.

Ift Aaxraneacantation 1o o s dafiand doto ey o tha docomint o b ot iy ot e the
IC ‘bP‘ CoCllIlduivilio d l.}l CuUCTIIIIicu udlda L.y l.}b, CIICIT LIIC UUCOUT lt}LUl Ul UiI1idac L.y }1\4, ULIICI VYV IJ\.’
attribute descriptor of every originally-defined attribute and every inherited attribute.ofithe user-
defined type.

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

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

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

. The <language name>.

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

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

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

. 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 wliether the method possibly writes SQL data, possibly reads SQL data,[possibly
contains SQl;-0r'does not possibly contain SQL.

. An indication whether the method is to be invoked if any argument is the null value, in which
case thelvalue of the method is the null value.
NOTH 4 — The-characteristics of an <overriding method specification> other than the <method name>, <SQL parameter

declafationlist>, and <returns data type> are the same as the characteristics for the corresponding <original mpethod 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

14 © ISO/IEC 2023 - All rights reserved
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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 developer
of the Jaya-elass-itselfneedstoprepareforitin-theform-ofimplementing-specialJavainterfaces (i.e.,
java.io| Serializabl eorjava. sql . SQLDat a). <user-defined type definition> introduces a' ¢lause for
specifying the interface for converting object state information between the SQL database and Java in
the scope of SQL statements. As mentioned above, a conversion from SQL to Java can potentially take
place when an object that has been persistently stored in the SQL database is accessed-from ingide an
SQL statement to retrieve attribute (or field) values, or to invoke a method on the®bject, or when the
object isjused as an input argument in the invocation of a method. A conversionin the opposite direction,
from Javp to SQL, may be required when a newly created or modified object, or'an object that is the return
value of p method invocation, needs to be persistently stored in the databasel

This doqument supports the following options to specify object state conversion in the <externpl Java
type clayise>.

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

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

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

4.9.5.2 SERIALIZABLE

If the <interface specification> of a:suser-defined type definition> specifies SERIALIZABLE, then object
state commmunication is based onthe Java interface j ava. i 0. Seri al i zabl e. The Java class referenced in
the <external Java class clause> of the <user-defined type definition> shall specify “i npl enent s
java.io| Serial 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
type is defined entinely by the Java serialized object state. The attributes defined for the SQL type shall
correspadnd to public fields of the corresponding Java class, which shall be listed in the <external Java
attribute¢ clause> of each attribute. Consequently, the SQL attributes define access to those portfions of
the objeft state that are intended to become visible inside SQL statements, but might not comptrise the
completg state of the object (which may include additional fields in the Java class).

4.9.5.3 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
which 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.

4.9.5.4

The folld
ations of

— Th
an

— Th
pré

— Th

The <int

wing recommendations provide maximum portability of Java classes across different im
this document that may not support both the SERIALIZABLE and the SQLDATA optio

P Java class used for implementing the SQL type should implement both j aya. ' 0. Seri
1 j ava. sql . SQLDat a.

e Java class should define the complete object state that needs to become persistent or
bserved across invocations as public Java fields.

e EXTERNAL NAMEs of the SQL attributes should be specified:

erface using clause> should be omitted in the <user-definedtype definition>, so that a1

mentatign that does not support both interfaces can default to the interface that it supports.

4.10
This dod

Built-in procedures

ument differs slightly from other parts of the1SO/IEC 9075 series in its treatment of the

objectintroduced to install the external Java routine$’and external Java data types in an SQL-envi

— thati

b, in its treatment of JARs. Rather than define new SQL-schema statements that (for exa

add or dlrl‘op JARs using optional clauses to cause execution of their contained deployment desc

this doc
are defiy

The new
in all cat
defined

Built-in

—  sa
—  sQ
—  sQ

ment introduces a set of four builtsin procedures and a new schema in which those pr
ed.

schema — named SQLJ] —=is; like the schema named INFORMATION_SCHEMA, defined
hlogs of an SQL system thatimplements this document, and to contain all of the built-in pr
n this document.

procedures defined)in this document are the following.
| J. | NSTALL<JAR — to load a set of Java classes in an SQL system.
| J. REPLIACE_JAR — to supersede a set of Java classes in an SQL system.

|, REMOVE_JAR — to delete a previously installed set of Java classes.

lement-
S.

| i zabl e

has to be

n imple-

schema
ronment
mple)
riptors,
cedures

| to exist
bcedures

Al

— S

4.11
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J.ALTER _JAVA FATIT— LU SPTLILY d PdUl'TUT TIdITIT TTSUTULIUIT WILIHIT Jdvd CldS5TS.

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:|

— JAR

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
owfner shall also have the USAGE privilege on each JAR referenced 1n the path argument,

— Inyocations of <SQL-invoked routine> and <drop routine statement> to define and drop external
Java routines are governed by the normal Access Rules for SQL-schema statements.

— Inyocations of Java methods referenced by SQL names are governed by the normal EXECUTE privilege
on[SQL routine names.

It is implementation-defined (IA134) whether a Java method called by an’SQL name executes with
“definer’s rights” or “invoker’s rights” — that is, whether it executes‘with the user-name of{the user
wHo performed the <SQL-invoked routine> or the user-name of thé-Current user.

4.12 |JARs

4.12.1 | Introduction to JARs

AJARis §i Java archive containing a set of Java cl ass andser files and optionally a deployment d¢scriptor
file. Installed JARs provide the implementation of exteérnal Java routines and external Java data kypes to
an SQL-¢nvironment.

JARs are|created outside the SQL-environment:‘They are copied into the SQL-environment by the
SQLJ. I NSTALL_JAR procedure. No subsequefit SQL statement or procedure modifies an installgdd JAR in
any way, other than to remove it from the SQL-environment, to replace it in its entirety, or to alter its
SQL-Javg path. In particular, no SQL operation adds classes to a JAR, removes classes from a JAR, or
replaces|classes in a JAR. The reason for this “no modification” principle for installed JAR is that|JARs are
often signed, and often contain manifest data that might be invalidated by modification of JARs py the
SQL-envjironment.

Each insfalled JAR is représented by a JAR descriptor. A JAR descriptor contains the following.
—  ThE catalog name, schema name, and JAR identifier of the JAR.

—  The SQL-Javapath of the JAR.

4.12.2 | Deployment descriptor files

When a JAR 5 installed, one or more <SQL-invoked routiness that define externat java routines shall be
executed 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.

This document provides a mechanism to execute its variants of SQL-schema statements, namely by
requestmg deployment durlng 1nvocat10n of SQ_J I NSTALL_JAR and SQ_J REMOVE_JAR procedures A
conformgag h . ecution
of its SQ L-schema statements (Feature ]531,° Deployment ) or another standard statement-éxgcution
mechanism such as direct invocation or embedded SQL (Feature J511, “Commands”); a cofiforming SQL-
implemgntation is not required to support both mechanisms.
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5 Lexical elements

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

5.1

<token> and <separator>

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

Function

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

Formad

t

<reserved word> ::=
Il Al alternatives fromI|SQO|EC 9075-2

| JAR

<non-regerved word> ::=
Il Al alternatives from|SQO|EC 9075-2
| COVPARABLE

| INSFALL | | NTERFACE

| JAVA

| REM
| sQ
| VAR

Syntay

No

Access

No

DVE
DATA

ABLE

t Rules

additional Syntax Rules.

; Rules

additional Access Rules.

General 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.

Format

<jar nafre> ::=
[ <schema name> <period>] <jar id>

<jar idp ::=
<identifier>
<Java class nanme> ::=
[ <patkages> <period> ] <class identifier>

<jar angl cl ass name> ::=
<jar {d> <col on> <Java cl ass nane>

<qualifled Java field nanme> ::=
[ <Jaya cl ass name> <period> ] <Java field nane>

<packages> ::=
<packfge identifier> [ <period> <package identiNfier>1]...

<package¢ identifier> ::=
<Javalidentifier>

<cl ass (dentifier> ::
<Javalidentifier>

<Java fleld name> ::=
<Javalidentifier>

<Java ngthod nanme> ::=
<Javalidentifier>

<Java iflentifier> :: =
Il See the SyntaxyRul es.

Syntax Rules

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

NOTE 6 — The rules of Java parsing and lexical analysis are specified in Java.

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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5.2 Names and identifiers

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.

sert after the last GR:| A <Java class name> identifies a fully qualified Java class.

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

sert after the last GR:‘ A <package identifier> represents an unqualified Javarpackage n

sert after the last GR:‘ A <class identifier> represents an unqualified Java\class name.

bert after the last GR:‘ A <Java field name> represents the name of a field within a Java

sert after the last GR:‘ A <Java method name> represents the name’ of a method within

3) |In
4) |In
5) |In
6) ’In
7) |In
8) |In

cla

Confol

No

SS.

rmance Rules

additional Conformance Rules.

rlass.

a Java
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6 Scalar expressions

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

6.1

<method invocation>

This Sub

Functi

Referen

Formad

No

Syntay

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

on

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

t

additional Format items.

t Rules

1) |In

bert after SR 3): ‘ If UDT is an external Java data typ€, then <method invocation> shall immediately

coltain <direct invocation>.

Access

No

Gener

No

Confol

No

i Rules

additional Access Rules.

al Rules

additional General Rules.

rmance Rules

additional Conformance Rules.

22
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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.

Format

Noladditional Format items.

Syntax Rules

No|additional Syntax Rules.

Access Rules

Nol|additional Access Rules.

Generpl Rules

1) ‘In bert after the last GR: ‘ If Feature ]571, “NEW‘0perator” is not supported, then the mechanism
us¢d to invoke a constructor of an external Java data type is implementation-defined (IW202).

Conformance Rules

1) ‘In sert after the last CR:‘ Without Feature ]J571, “NEW operator”, conforming SQL language shall
nof contain a <new specificatiogh> in which the schema identified by the implicit or explicit gschema
nafne> of the <routine nanie>'RN immediately contained in <routine invocation> immediptely
comntained 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>

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

Function

Specify 3 comparison of two row values.

Format

Noladditional Format items.

Syntax Rules

1) ‘AL gment NOTE 331| by adding “If the comparison category is COMPARABLE, then no comparison
furjctions are specified for T1 and T2.” at the end of the note.

Access Rules

No|additional Access Rules.

Generpal Rules

1) ’In sert 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 Jgva class
of that extérnal Java data type.

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

b) | “Lét X/VV be the value of X in the associated JVM. Let YJV be the value of Y in that associdted JVM.

) 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

X<=Y

h)

Confol

No

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

rmance Rules

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

8.1 Invoking an SQL-invoked routine

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

Function

Execute [the invocation of an SQL-invoked routine.

Format

Noladditional Format items.

Syntax Rules

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

a)| No<SQLargument>immediately containeédin <SQL argumentlist> shall immediately contain
<generalized expression>.

b)| Ifvalidation of the <Java parameter.declaration list> has been implementation-defined (1A136)
to be performed by <routine invecation>, then the Syntax Rules of Subclause 9.5, “Java routine
signature determination”, are-applied with <routine invocation> as ELEMENT, 0 (zefo) as
INDEX, and SR as SUBJECT
Access Rules

Noladditional Access‘Riiles.

General Rules

NOTH 8 —(The General Rules of this Subclause as defined in GR 2) of Subclause 9.18, “Invoking an SQL-invoked|routine”,
in ISQ/IEC 9075-2 are not always terminated when an exception condition is raised.

1) \ Insert after GR 4)c)ii)1):| If R is an external Java routine, then let CPV; be an implementation-defined
(IV245) non-null value of declared type T;.

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 ar] SQL-
invoked procedure SIP and the name of the invoker of SIP for the invocation eausing RSS to
be brought into existence.

6) ‘In bert before GR 9)d):‘ If R specifies PARAMETER STYLE JAVA, then
Case:
a)| IfRisan SQL-invoked function that is an array-returning extetnal function or a mulfiset-

returning external function, then the effective SQL parameterlist 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; otherwise, let FRN be 1 (one)

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

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

iv) Foriequal to PN+FRN+1, the i-th éntry in ESPL is the save area data item and fgr i equal
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 argument
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-r¢turning
functions”; for now, it is)set to null.

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

7) ‘AL gment GR 99g)ii) 1)‘ by adding “R is not an external Java routine ” as an additional resttiction to
the¢ predicatédmnthe lead text of the Rule.

8) ‘ Ingert before GR 9)g)ii)3): ‘ If Ris an external Java routine and R is not a collection-returningexternal
furniction;then P is executed in a manner determined as follows and with a list of parametgrs PD;
whesevalues-aresetasfollows:

a) Let SRD be routine descriptor of R.

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
field method, then:

1)  LetJSF be the subject static field of R.

© ISO/IEC 2023 - All rights reserved
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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 ERTis a user-defined type, then:

let STU

7

Case:

1)

2)

1 Let SJCE bhe the mast specific]ava class of the value of J[SF, an
be the user-defined type whose subject Java class is SJCEan
user-defined type is ERT or is a subclass of ERT.

1) Let UIS be the <interface specification> specified bythe user
type descriptor of STU.

If UIS is SERIALIZABLE, then:

a)

b)

The subject Java classSJCE’s wr i t eQbj ect () md
executed to convertthe]ava value of JSF to the S
SSFV of user-defined type STU.

The method.of execution of the subject Java clas

d whose

-defined

thod is
QL value

s’s

implementation of wri t eCbj ect () is implementation-

defined:(IW170).

NOTE 13 — If UIS is SERIALIZABLE, then, as describe
Subclause 10.4, “<user-defined type definition>", the d
subject]ava class implements the Java interfacej ava. i

i zabl e and defines that interface’s wri t eQbj ect () m|
described by the JVMS.

If UIS is SQLDATA, then:

a)

b)

The subject Java class SJCE’s method wri t e SQL(
executed to convert the Java value of /SF to the S
SSFEV of user-defined type STU.

The method of execution of the subject Java clas
implementation of wr i t eSQL() isimplementatior]
(IW171).

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

j ava. sql . SQLDat a and defines that interface’'swite

dloINDC RRATAY

din
escriptor’s
pD. Seri al -
ethod as

is
QL value

s’s
-defined

escriptor’s

5QL()

tlo ol | ilo
TICTMoO U S UCStIToCU Oy J O D G ATt J vV IVEOY

B) Otherwise, the value of SSFV is set to the value of JSF.

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.

28
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NOTE 15 — If any Java parameter is declared to be of an array class, then JPDL reflects that

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 /PDL 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, thendetY/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 mull value and if JP; i any of
bool ean, byt e, short,int, | ong, fl oat, or doubkg/then an exception condition
is raised: external routine invocation exception > null value not allowed|(39004).

6) Foriranging from 1 (one) to EN,

Case:

A)  Ifthe declared type of ESP; is@ user-defined type, then let the mosf specific
type of ESP; be U, let UIS be the <interface specification> specified by the

user-defined type descriptor of U, and let S/CU be the subject Javalclass of
U.

Case:
I) If UIS)is SERIALIZABLE, then:

1) Thesubject]ava class S/CU’s method r eadbj ect () is ¢xecuted
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 implement-
ation of r eadObj ect () is implementation-defined (IW172).

NOTE 17 — If UIS is SERIALIZABLE, then, as described in Subclause 1(.4, “<user-
defined type definition>", the subject Java class of U implements th¢ Java
interfacej ava. i o. Seri al i zabl e and defines that interface’s r ead(bj ect ()
method as described by JVMS.

IT) If UIS is SQLDATA, then:

1)  The subjectJava class SJCU’'s method r eadSQL() is executed 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 implement-
ation of readSQ_() is implementation-defined (IW173).
NOTE 18 — 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 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 of
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].
B) If P;is both an input SQL parameter and an output SQL parameter, 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 parametersfor the DYINAMIC
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 as
specified in Java.
NOTE 20 — PAD; is a Java object effectively created by execution of the Java ¢xpression
new JP;[1].
B)  The value of PD; is set to théwvalue of PAD,;.
10) LetJCLSN, JMN, and ERT be réspectively the subject Java class name, thg subject

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

Case:
A) IfRisan SQL-invoked procedure, then:

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

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

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

JCLSN.JWN () ;

B) If Ris an SQL-invoked method whose routine descriptor specifies|STATIC

or R is an SQL-invoked regular function, then:

I) If ERT is a user-defined type, then let S/CE and SJCEN 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 statement is
effectively executed:

SJCEN tempU =
JCLSN.JMN ( PDy, ..., PDypen ) ;
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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 state
effectively executed:

JULON FUp = TIEW
JCLSN ( PDy, ...,
PDypen )

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

JCLSN PDy = new JCLSN ( ) ;

D) Otherwise:

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

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

SJCEN tenpU*=
PDy. JMN ( PDp, ..., PDjpen )

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

SJCEN tenpU = PD. JIMN ( ) ;

NOTE 21 — The Java method effectively executed by either the Java

tempU = PD;. JMN ( ) ; is determined based on the value of PDq 4

9) ‘In

sert after GR 9)g)ii)5):‘ If R is an external Java routine, then the scope and persistence

md
de

difications of class variables made before the completion of any execution of P is implemsg
bendent (UA006).

lycp -

ment is

fectively

1) If ERT is a user-defined type, thenlet S/JCE and SJCEN be th¢ subject
Java class and the subject Java class name of ERT, respectivgly.

returns

ment is

fectively

statement

SJCEN tenpU = PD;. JMN ( PDp, ..., PDypen ) ; orthe]avastatement SJCEN

ccording

to Java’s rules for overriding by instance methods, as specified in Jaya.

fany
entation-

1 _C Fak nWrat s BR WA - 11 ] 141 ] £D )
10) ’Inoel L DCIUITC U\ 7JllJlJ.| IT VIS dIT EXLETTIAL JdvVd TUOULITIC dITU UITC CXCCULIUIT O I CUIIIPITLES

ith an

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

a)

b)

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).

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

is ERT or is a subclass of ERT.

2)  Let UIS be the <interface specification> specified by the user-defined tyj]
descriptor of STU.
3) Case:

A) If UlISis SERIALIZABLE, then:

I) The subject Java class SJCE’s methodwiwi t eQbj ect () is exe
convert the Java value of tempU to'the SQL value SSFV of uset]
type STU.

1) The method of execution of(the subject Java class’s implem
of wri t eObj ect () is implementation-defined (IW170).
NOTE 22 — If UIS is SERIALIZABLE, then, as described in Subclause 10.4, “<ug

java.io. Seri al i zabl e and defines thatinterface’swr i t eQbj ect () method a:
by JVMS.

B) If UISis SQLDATAthen:

I) The subject Java class SJCE’s method wri t eSQL() is executg
conyert the Java value of tempU to the SQL value SSFV of usef|
type STU.

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

NOTE 23 — If UIS is SQLDATA, then as described in Subclause 10.4, “<user-dg
definition>", the descriptor’s subject Java class implements the Java interfag
j ava. sqgl . SQLDat a and defines that interface’s wi t eSQL() method as desc
JDBC and JVMS.

ii) Otherwise, the value of SSFV is set to the value of tempU.

ed type

pe

cuted to
-defined

entation

er-defined

type definition>", the descriptor’s subject Java class implements the Java interface

described

dto
-defined

entation

fined type
e
ribed by

b) | .<l:et RV be SSFV.

13) ’Insert after GR 9)i)i)3):| If R is an external Java routine that is a type-preserving function, then let
ERT be the effective returns data type of R. The returned value of P, PD1, is processed as follows:

a) Let SJCE be the most specific Java class of the value of PD1, and let STU be the user-d

efined

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 descripto
Case:

i) If UIS is SERIALIZABLE, then:

r of STU.
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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 0. Seri al i
defines that interface’s wri t eQbj ect () method as described by JVMS.

ii) If UIS is SQLDATA, then:

zabl e and

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 wr i
is implementation-defined (IW171).

NOTE 25 — If UIS is SQLDATA, then as described in Subclause 10.4, “<uSer-defined type dg
the descriptor’s subject Java class implements the Java interface j avaysgl . SQ.Dat a and d|
interface’swri t eSQL() method as described by JDBC and JVMS.

Let RV be SSFV.

14) |In

sert after GR 9)j)ii): ‘ If R specifies PARAMETER STYLE JAVAsthen each parameter that

an
as

a)
b)

output SQL parameter or both an input SQL parameter and an output SQL parameter is p
follows:

Let P; be the i-th SQL parameter of R and let Ty bethe declared type of P;.
EPV; is set to the value of PD;[0].

Case:

i) If T; is a user-defined typesthen:

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

is T; or is-asubclass of T;.

2)  LetUIS be the <interface specification> specified by the user-defined tyj]
descriptor of STU.

Case:
A) If UISis SERIALIZABLE, then:

I) The subject Java class SJCE’s method wri t eQbj ect () is exe

1)  The subject Java class SJCE’s method wri t eSQL() is executed to convert|the Java

teSQ()

finition>",
efines that

s either
rocessed

be the

user-defined-type whose subject Java class is SJCE and whose user-defined type

pe

cuted to
ser-

convert the Java value of EPV; to the SQL value CPV; of the

defined type 51U.

1) 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, “<us

er-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) If UISis SQLDATA, then:
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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

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

ii) Otherwise, CPV; is set to EPV;.

15) ’Co nvert GR 11)b) to be: ‘Case:

a)| IfRisan external]avaroutine, 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 glements
of RSN that are not equal to the Java null value, and let OPN be the number of elements in RS.

the original GR 11)b)‘

b)| Otherwise,

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

a)| Ifthe]DBC connection object that created any element'efRS is closed, then the effeqt is
implementation-defined (IA141).

b)| Ifany element of RS is not an object returned by.a)connection to the current SQL system and
SQL session, then the effect is implementation<defined (IA142).

17) ‘Convert GR 11)d) to be: ‘Case:

a)| IfRisan external Java routine, then let-FRC be a copy of the elements of RS that rempin open
in the order that they were openediin SQL. Let FRC;, 1 (one) <i< RTN, be the i-th cursor in

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

the original GR 11)d)‘
18) ‘Convert GR 11)f) to be: ‘Case:

b)| Otherwise,

a)| IfRisan external Java routine, then for each result set RS; in RS, close RS; and close the state-
ment object that/created RS;.

b)| Otherwise,|the original GR ll)ﬂ‘

19) \In bert before GR 14):‘ If R is an external Java routine, then whether the call of P returns update
couints as\defined in JDBC is implementation-defined (1A143).

Conformance Rules

No additional Conformance Rules.
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8.2 Execution of array-returning functions

Execution of array-returning functions

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

Function

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

Syntax Rules
No|additional Syntax Rules.
Access Rules
No|additional Access Rules.
Generpl Rules
1) ‘Co nvert GR 6) to be: ‘Case:
a)| If Pis an external Java routine then let PN and N berEN-FRN-2.
b)| Otherwise,|the original GR 6)‘
2) ‘AL gment GR 7)| by adding “If P is not an externalJava routine ” as a restriction to the lead text of
the Rule.
3) ’AL gment GR 9)‘ by adding “P is not an external Java routine ” as an additional restriction|to the

pré

rdicate in the lead text of the Rule.

4) |In

(ne
EN

a)

gative one, indicating open €atll), then P is executed with a list of parameters PD;, 1 (on
whose values are set agfollows:

Let JPDL be an orderéd list of the data types of the Java parameters declared for Pin ]
they appear in(Pis declaration.

NOTE 28 —1f any Java parameter is declared to be of an array class, then JPDL reflects that infornj

Let JPDT;be the i-th Java data type in JPDL.

For iranging from PN+1 to PN+FRN, let JP; be the component type of JPDT;.

sert before GR 10):‘ If P is an external Java routine, and the call type data item has a value of -1

p) <i<

he order

ation.

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

For i ranging from 1 (one) to PN, if the value of ESP; is the SQL null value and if JPDTj is any

of bool ean, byt e, short,int,| ong, fl oat, or doubl e, then an exception condition is
external routine invocation exception — null value not allowed (39004).

For i ranging from 1 (one) to PN,

Case:

raised:

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, a
SJCU be the subject Java class of U.

© ISO/IEC 2023 - All rights reserved
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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).

NOTE 30 — If UIS is SERIALIZABLE, then, as described in Subclause 10.4, “<user-defined type

definition=".

the-subiectlava-class-oflimplements-thelavainterface-iava——o—~Ser al i zabl e
4 J J r 7 T

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 value’of ESP; o a Java
object, the value of PD;.

B) The method of execution of the subject Java class’s implementation of
readSQ.() is implementation-defined (IWL173)!

NOTE 31 — If UIS is SQLDATA, then, as described in-Subclause 10.4, “<user-definedl 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 deseribed by JDBC and JVMS.

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

f) | Foriranging from PN+1 to PN+FRN:

i) Let PAD; be a Java array of length 1¢fone) and data type JP; initialized as specified in
Java.

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

1) IftheYava data type JPDT;is an array class of j ava. | ang. St ri ng, then let PAD;
be.a'Java array of length 1 (one) ofj ava. | ang. Stri ng, initialized as spegcified in
Java.

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

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

expressionnew j ava. | ang. Stri ngBuf f er (LN) . Then initialize PAD; with LN null
characters (U+0000).

ii) PD; is replaced by PAD; .

h)  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).

i) 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) |AY
pr¢

9) |In
wi
sul
is
(0
a)
b)

10) |Av
of

11) [In
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JCLSN. JMN( PDy, ..., PDgyn )

‘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.

‘ Insert before GR 10)c): ‘ If Pis an external Java routine and the prior invocation of P did not terminate

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

gment GR 10)c) ‘ by adding “P is not an external Java routine ” as an additional restricti

rdicate in the lead text of the Rule.

h an unhandled Java exception that is an instance of the class j ava. sql . SQ:Excepti o
bclass of such a class, and the result of invoking the method get SQLSt at (') ‘against that

000)) then:

If each JP; for i ranging from PN+1 to PN+FRN that is a Java-class has an associated v
the first element, ([0]), of PD; that is a Java null, then set4R to the null value.

Set the call type data item to 1 (one) (indicating closé_call).

gment GR 11)a)‘ by adding “IF P is not an externalJava routine ” as a restriction to the

he Rule.

er9

a)

PD;and whose values are set as follows:

For i ranging 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 U

SJCU be the subject Java class of U.
Case:
1)<\ UIS is SERIALIZABLE, then:

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

bn to the

sert before GR 10)d):‘ If P is an external Java routine and the prior invocation'of P temlinated

,ora
instance

java.lang. Stri ng whose value is '02000' (corresponding to the completion condition no data

hlue in

lead text

sert before GR 11)d): ‘ If Pis an external Javaroutine, then P is executed with a list of EN paramet-

IS be the

<interface specification> specified by the user-defined type descriptor of U, and let

SP;to a

B The meth fex ion of th j lass’s implementati
readQbj ect () is implementation-defined (IW172).

of

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 o. Seri
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;
object, the value of PD;.

B) The method of execution of the subject Java class’s implementatio
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
Java.

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 of j ava. | ang¢$Stri ng, then let PAD; be a

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

2)  Otherwise, let PAD;be aj ava. | ang. Stri ngBuff er of length LN contairling 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 0 (zeto)
(indicating fetch call).

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

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

12) ’AL gment GR 11)d)i)‘ by adding:“P is not an external Java routine” as additional predicate in lead
text of the rule.

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

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

15) ’AL gment GR 11)d)i)3)B)I) ‘ by adding “Pis not an external Java routine ” as an additional restriction
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, for 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) If UISis 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 implementation

b)| Case:

of writeohect () Is Impiementation-defimed {TWi707:

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

by JVMS.
B) If UISis SQLDATA, then:

1) SJCE’s method wr i t eSQL() 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'stibject Java class’s implem
of witeSQ() is implementation-defined (IW171).

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

Otherwise, the value of SC; is set to the value of PD; [0].

If FRN is 1 (one), then let\the E-th element of AR be SC;.

Otherwise, let the E-thr element of AR be the value of the following <row valug
sion>:

ROW ( SVq,, ..., SVrrn )

17) ‘AL gment GR 11)d)ii)‘ by adding “If P is not an external Java routine ” as an additional res

at the beginning.ofthe Rule.

18) ’AL gment GR'11)d)ii) ‘ by adding “Pis an external Java routine and the prior invocation of 4

atdd with ‘an-inhandled Java exception that is an instance of the classj ava. sql . SQLExceq
aspibclass'of such a class, and the result of invoking the method get SQLSt at e() against that

isg java. | ang. Stri ng whose value is ‘02000’ (corresponding to the completion condition no data
(036667 1 ; o fort H Hebewi t e-Rute- |

entation

fined type
e
ribed by

e expres-

triction

P termin-
tion,or
instance

19) ‘Augment GR 12)‘ by adding “P is not an external Java routine ” as an additional restriction to the

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:

© ISO/IEC 2023 - All rights reserved
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40

b)

d)

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 PD;.
B) The method of execution of the subject Java class’s implementation of
readQbj ect () is implementation-defined (IW172).
NOTE 39 — If UIS is SERIALIZABLE, then, as described in Subclause 10.4, <user-ddfined 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) If UISis SQLDATA, then:
A)  SJCU’s method r eadSQL() is executed to convert the value of ESP; fo 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-definedl type
definition>", the subject Java class of /\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; .
For i ranging from PN+1 to PN+FRN:;
i) Let PAD; be a Java array ofléngth 1 (one) and data type JP; initialized as specified in
Java.
NOTE 41 — PAD;isa-Java object effectively created by execution of the Java expression ney JP; [1].
ii) PD; is replaced.by PAD; .
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. Stri ng, then let PAD; be a
Java array of length 1 (one) of j ava. | ang. St ri ng, containing the valueof the
j ava.l ang. Stri ng returned by the prior execution of P.
2+—Otherwiselet PAD beajava—tang—StrrgBuiferoflenath LN eontaiding 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;.

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).

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:

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

No additional Conformance Rules.

© ISO/IEC 2023 - All rights reserved 41


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

ISO/IEC 9075-13:2023(E)

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

9.1 <language clause>

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

Function

Specify 3 programming language.

Format

<l anguage nane> ::=
Il Al alternatives fromI|SQO|EC 9075-2
| JAVA

Syntax Rules

No|additional Syntax Rules.

Access Rules

No|additional Access Rules.

Generpl Rules

‘Insert into Table 20, “Standard programming languages”| the rows of Table 1, “Standard programming

languages”.

Table 1 — Standard programming languages

Langhiage Relevant standard
keywprd
JAVA Java

Conformance Rules

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

<Java parameter declaration list>

Function

Specify the Java types of parameters for a Java method.

Format

ranmptar daecl arat i on |1 ot s =

<Java p
<l eft

<Java p
<Java

<Java d
Il Se

Syntay
1) AS

Su
ful

Access

No

Gener

No

Confol

1)  Without Feature ]631, #Java signatures”, conforming SQL language shall not contain a <Java pj

de
Su

paren> [ <Java paranmeters> ] <right paren>

hr anet ers> =
data type> [ { <conma> <Java data type> }... ]

hta type> ::=
e the Syntax Rul es.

t Rules

bclause 4.6, “Parameter mapping”. The <Java data type> names are case sensitive, and s
y qualified with their package names, if any.

i Rules

j1e.

al Rules

j1e.

rmance Rules

claration list> that is not equivalent to the default Java method signature as determinec
bclause 9.55,“fava routine signature determination”.

Java data type> is a Java data type that is mappable or result)sSet mappable, as specified in

hall be

hrameter
in
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9.3 <SQL Java path>

Function

Control the resolution of Java classes across installed JARs.

Format

<Sq_ Jaya pgfh =
[ <path element>... ]

<path elenent> ::=
<l eft|paren> <referenced class> <comma> <resol ution jar> <right paren>

<referepced class> ::=
[ <packages> <period> ] <asterisk>
| [ <packages> <period> ] <class identifier>

<resolution jar> ::=
<j ar panme>

Syntax Rules

Nope.

Access Rules

Nope.

Generpl Rules

1) Wlhen aJava class ] in a JARs executed in an SQL-implementation, let P be the SQL-]Javq path
from J's JAR descriptor.

NOTE 42 — A JAR destriptor’s SQL-Java path is set by an invocation of the SQLJ. ALTER_JAVA_PATH procqdure.

2) No|d ass- Pat h attribute affects class resolution. Every static or dynamic reference in CJ tp a class
with the name«CN-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)| ALetRC and RJ be the <referenced class> and <resolution jar>, respectively, contained in PE.
L€t 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.

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).

e)  If RC simply contains <asterisk> and does not simply contain <packages>, then:

H H-CN-is-the nameefaelass CinfRthen CAresolvestoelass &

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

3) IfdNisnotresolved after all <path element>sin P have been considered, then an exception dondition

is 1

Confol

aised: Java-related condition — unresolved class name (46103).

rmance Rules

1)  Without Feature ]601, “SQL-Java paths”, conforming SQL langunage shall not contain an <SQL Java

pa

h>.

© ISO/IEC 2023 - All rights reserved 45


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

ISO/IEC 9075-13:2023(E)
9.4 <routine invocation>

9.4 <routine invocation>

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

Function

Invoke an SQL-invoked routine.

Format

Noladditional Format items.

Syntax Rules

No|additional Syntax Rules.

Access Rules

Nol|additional Access Rules.

Generpl Rules

Nol|additional General Rules.

Conformance Rules

1) ‘In sert after the last CR: ‘ Without Eeature J611, “References”, conforming SQL language shall not
contain a <reference value expression>.

2) ‘In sert after the last CR: ‘ Without Feature ]611, “References”, conforming SQL language shall not
comtain a <right arrow>.
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9.5 Javaroutine 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.

:
Subclause-Signature

“Java noutine signature determ nation” [Syntax Rules] (
Paraneter: *“ELEMENT”,
Paraneter: *“I| NDEX",
Par arret er:  “ SUBJECT”

)
ELEMENT — the syntactic element.
INDEX — the method specification index.
SUBJECT — the subject routine, if any.
Syntax Rules

1) LetSEbethe ELEMENT,letibe the INDEX, and let SR be the SUBJECT in an application of the Syntax
Rules of this Subclause.

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

Cage:
a)| IfSE specifies <SQL-invoked routine>, then:

i) Let N, JCLSN, JMN, and JPDL respectively be the <jar name>, <Java class namg¢>, <Java
method name>, and <Java parameter declaration list> contained in <external|Java ref-
erence.string>.

ii) Let SPDL be <SQL parameter declaration list>.
iii) _( If'<SQL-invoked routine> contains <schema procedure>, then

Case:

1) £ NDVNAMIC RECIITT
£y T DT INIXIVITG INDOU LT

let DRSN be N.

CLTC N2
oL T J

er-than0-{zero), then

2)  Otherwise let DRSN be 0 (zero).

iv) 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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48

b)

2)

3)

4)

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.

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.

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 tvpe data items.

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

i) Let UDTD be the <user-defined type definition>, let UDTB be the <user-defing¢d type
body> immediately contained in UDTD, and let UDTN be the <schema-resolved user-
defined type name> immediately contained in UDTB.

ii) Let JN and JCLSN respectively be the <jar name> and <Java class name> contdined in
<external Java type clause> contained in UDTB.

iii)  For the purposes of parameter mapping as defined in'\Subclause 4.6, “Paramefer map-
ping”, the remaining rules in this Subclause are perfermed as if the descriptof for the
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 Jaya data
type, and having the <jar and class name>specified in UDTD.

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

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

vi) Let DRSN be 0 (zero).

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

1) Let QJFN bethe <qualified Java field name> of MS;.
2)  Let FLbe the <Java identifier> contained in <Java field name> contained in Q/FN.
3) If'QJFN specifies a <Java class name>, then let SFC be that class name; otherwise,
let SFC be JCLSN.
4)~" Let SPDL be the <SQL parameter declaration list>
()
viii) If MS; does not immediately contain <static field method spec>, then:

1) LetJMN and JPDL respectively be the <Java method name> and <Java parameter
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-separ-
ated list of <SQL parameter declaration>s that have <parameter mode>
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) length

and character set SQL_TEXT with <parameter mode> INOUT.

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 <parameter

mode> IN.

c) Otherwise, descriptors are available.

i)
ii)

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

1)

2)

3)
4)
5)

6)

D) Append to SPDLa <comma> and RPDL, to create an <SQL parame
declaration list> containing the augmented SQL declaration panan]
the result data item parameter(s), and the save area and calltype dg

Let SRUDT be the user-defined type whose descriptet contains SR’s corres

er
eter list,
ta items.

ponding

method specification descriptor MSD, and let'SRUDTD be the user-defined type

descriptor of SRUDT.

LetJN and JCLSN respectively be the <jar name> and <Java class name> c
by SRUDTD'’s <jar and class name>:

Let SRT be the SQL <returns data.type> specified in MSD.

Let DRSN be 0 (zero).

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

A)  Let FI be the <Java identifier> contained in the <Java field name>
B) Let SFCbe'the <Java class name> of MSD.

C) LetSPDL be the <SQL parameter declaration list>
(")

If MSD indicates that it is not a static field method, then:

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

bntained

pf MSD.

1 of the
the Java
MSD.

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

iii)

If SRD indicates that the SQL-invoked routine is an SQL-invoked procedure or an SQL-
invoked regular function, then:

1)

2)

Let JN, 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

Let SPDL 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 po

sition,

and an indication of whether the SQL parameter is an input SQL parameter, an
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3)

50

Ca

3)

4)

output SQL parameter; or both an input SQL parameter and an output SQL para-
meter.

If the 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).

If the 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>
specified in MSD; otherwise, let SRT be “voi d”.

bC:

5]

[T the SQL-invoked routine is an SQL-Tnvoked regular function thatis acdllection-
returning external function, then:

A) Let RDPL be aresult data area parameter list that specifies-a eomma-separ-
ated list of <SQL parameter declaration>s that have <parameter mode>
OUT; their <parameter type>s are defined to be those-6f the effective SQL
parameter list entries PN+1 through PN+FRN as defined in Subclapise 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|) length
and character set SQL_TEXT with <parameter mode> INOUT.

C) Append to RDPL a <comma> and aw<SQL parameter declaration> whose
<data type> is an exact numerietype with scale 0 (zero) and with <parameter
mode> IN.

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

If JMN is “mai n” and SE does.not specify <user-defined type definition> or contain <mnethod

invocation>, then:

i) If SE specifies <SQL-invoked routine>, then it shall contain <schema procedufre> and
shall not cantain <returned result sets characteristic>.

ii) If SE contains <routine invocation> then it shall contain <call statement>.

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

iv) If a Java parameter declaration list is not specified, then let JPDL be the following:
(java.lang. String[])

V) SPDL shall specify either:

1)

2)

A single 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”.

Zero or 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.

ii) If JPDL specifies a <Java parameter declaration list>, then:

1)

IT11s greater than U (zero) and M5; specities INSTANCE or CONSTRUCIT
SRD indicates the SQL-invoked routine is an SQL-invoked method and#

DR or if
(SD

indicates itis an instance method or a constructor, then prefix thejava pgrameter

declaration list JPDL with the necessary subject parameter as follows.

Case:

A) IfJPDL contains one or more <Java data type>s, then prefix the list of <Java
data type>s immediately contained in <Java,parameters> immediately
contained in JPDL with
JCLSN,

B) Otherwise, replace JPDL with the <Java parameter declaration listp

( JCLSN )
2)  For each <SQL parameter declaration> SP in SPDL, let ST be the <data type> of

SP and let JT be the corresponding <Java data type> in JPDL.

A)  If SPspecifies IN,.ar does not specify an explicit <parameter mode>, then:
I) If SP isot an SQL array, then JT and ST shall be simply magpable or

object mappable.

I1) [f'SP is an SQL array, then /T and ST shall be array mappabl.

B) If-SP’specifies OUT or INOUT, then
Case:

0) If SPDL has been augmented with a save area data item and|SP is the
SPN-1-th entry in the list (the save area data item), then J7{and ST
shall be output mappable or JT shall specify the class
java.lang. 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”.
3) Case:

A) If DRSN is greater than 0 (zero), then JPN shall be greater than SPN, and
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)  For each parameter SP of SPDL whose <parameter mode> is INOUT or OUT, let

Lol 1 1. hd 1 £l £ Ch
J 1 DCLUIC COITCSPOUIIUIITE Jdvd Udld Ly pPC OI'LIIE SpPdAldITICLCl Lype= 0l or, dl

d let the

corresponding Java parameter data type of SP be an array of T, thatis)be JT[ ] .

3) The <Java parameters> of JPDL is a list of the corresponding Java'parameter data

types of SPDL.

NOTE 48 — JPDL does not specify parameter names. That is, the patameter names|of the 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 vis
methods are determined as follows.

Case:

1)  If SE specifies <SQL-invoked routine> or4f.SRD indicates that the SQL-i
routine is an SQL-invoked procedurer an SQL-invoked regular functio

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

ible Java

voked
, then:

I) Let SPN and JPN‘be) respectively, the number of <SQL parameter

declaration>siwSPDL and the number of <Java data type>s

1) If SPN is equivalent to JPN, then JPDL was originally not sp4

in JPDL.

cified;

let JCS bethe set of visible Java methods of class JCLSN in JAR /N
whose method names are JMN, whose first SPN parameter data types
are'those of JPDL, and whose last K parameter data types, for some

positive K, are result set mappable.

[II)~ If SPN is less than JPN, then JPDL was originally specified; |
the set of visible Java methods of class JCLSN in JAR JN whosq
names are /JMN, whose Java parameter data types list is JP}

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

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

A)  Ifiis greater than 0 (zero) and MS; contains <static field method s
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.

bt /CS be
method
L.

f class
bter data

> SQL-

pec>, or

NOTE 49 — “simply mappable” and “object mappable” are defined in

Subclause 4.6, “Parameter mapping”.
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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:

)

Case:

1)

111)

V)

1) Ifiis greater than 0 (zero) and MS; specifies INSTAN(
CONSTRUCTOR, or if MSD indicates it is an instafice’m|

E or
ethod or

a constructor, then /PDL contains the augmented Java parameter

declaration list for this method. Remove thé.subject p3
from the Java parameter declaration listj/PDL to creat
unaugmented Java parameter declaration list UAJPDL
lows.

Case:

a) IfJPDL contains twoormore <Java data type>s, t
all JPDL to UAJPDL, omitting the first <Java data
JCLSN, and its associated “, .

b)  Otherwise;set UAJPDL to the <Java parameter de
list>

()
2)  Otherwise copy JPDL to UAJPDL.

UsingJava overloading resolution, specified by The Java La
Specification, Second Edition, let JCS be the set of visible Java
efclass JCLSN in JAR JN or the supertypes of that class whosg
names are JMN and whose Java parameter data types list is

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

rameter
e the
as fol-

hen copy
type>

rlaration

nguage
methods
method
UAJPDL.

ng”.

Ifiis greater than O (zero) and MS; specifies STATIC, or MSD indicates

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

If i is greater than 0 (zero) and MS; specifies CONSTRUCTOR
indicates that CONSTRUCTOR was specified, then remove f]

nethod
method.

, or MSD

rom JCS
e from

any Java method that is not a constructor. Otherwise, remo

ICS anv [avua mathad that ic 4 canctriictnge
Y otV o et ottt oo oot a ttoTT

4) The subject Java method is determined as follows.

Case:

a) 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) The result data type of the SQL-invoked routine is validated as follows.

Caser

a)| IfSE specifies <SQL-invoked routine> or if SRD indicates that the SQL-invoked@outine is an
SQL-invoked procedure or an SQL-invoked regular function, then let JRT be the-Javajreturns
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 collection-returning ext¢rnal
function, then JRT and SRT shall be simply mappable or object mappable.

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

b)| If SE 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 immedjately

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 “object mappable” are defined in Subclause 4.6, “Parameter njapping”.

c) | Otherwise, letJRT be the Java data typé of the subject static field. JRT and SRT shall be simply
mappable or object mappable.

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

Access Rules

Nope.

Genergal Rules

Nope.

ConformaneeRules

None.
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10 Schema definition and manipulation
This Clause modifies Clause 11, “Schema definition and manipulation”, in ISO/IEC 9075-2.

10.1 <drop schema statement>

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

Function

Destroy p schema.

Format

Noladditional Format items.

Syntax Rules

1) ‘In bert after SR 4)n):‘ JARs.

Access Rules

No|additional Access Rules.

General Rules

1) \In bert before GR 1):‘ If the'SQL-implementation supports Feature ]531, “Deployment”, then:

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

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

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

2) ‘ Ingertafter GR 12): ‘ Ifthe SQL-implementation does not support Feature 531, “Deployment”, then:

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

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

Format

Noladditional Format items.

Syntax Rules

1) ‘In sert after SR 11)e):‘ ST shall not be an external Java data type whose descriptor specifigs an
<interface specification> of SERIALIZABLE.

—

Access Rules

Noladditional Access Rules.

Generpal Rules

No|additional General Rules.

Conformance Rules

No|additional Conformance Rules.
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10.3 <view definition>

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

Function

Define a viewed table.

Format

Noladditional Format items.

Syntax Rules

1) ‘In sert after SR 23)c):‘ ST shall not be an external Java data type whose descriptor specifi¢s an
<interface specification> of SERIALIZABLE.

—

Access Rules

Noladditional Access Rules.

Generpal Rules

No|additional General Rules.

Conformance 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.

Format

<user-defined type body> ::=
I'' NI 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 specificationflist> ]

<extern@l Java type clause> ::=
<extefnal Java cl ass cl ause> LANGUAGE JAVA <interface using.clause>

<interffice using clause> ::=
[ USING <interface specification> ]

<interffce specification> ::=
SQLPATA
| SER| ALI ZABLE

<met hod| speci fication> ::=
I'' NI alternatives fromI|SQ |EC 9075-2
| <stfatic field nmethod spec>

<net hod|characteristic> ::=
Il Al alternatives fromlSQ |EC9075-2
| <external Java method cl ause>

<static|field method spec> ::=

STATI £ METHOD <net hod nane> )<l eft paren> <right paren>
<gtatic method returns clause> [ SPECI FI C <specific nethod name> ]
bxt ernal vari abl.evhane cl ause>

JAY

<static|nmethod returns’clause> ::=
RETURNS <dat a t yjpes>

<externg@l variable nane clause> ::=
EXTERNAL VARPABLE NAME <character string literal >

<extern@lkJava cl ass cl ause> ::=
EXTERNAENANVE =<ctraracter stTing titerat

<external Java nethod cl ause> ::=
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) ‘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.

3) ’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> is UDT’s subject Java class.

MNAOTR-EQ fanh) 1os 1 1 LI 1 1 1o 1 1 el 11 1 E h
INUTL OO0 7 THTSUDJCLL JdVd LIdSS UT'UL T LAIl UT UIT SUUJTLL Jdvd LidSS UT'ULIITT TALCTIIAL JdvVd Udtld { pES. ac

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 interfage
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 implernentation-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:e{mri t eQbj ect () is effectively
used to convert a Java object to an SQL representation, and the method j ava. i 0. Sefi al i z-
abl e. readQbj ect () is effectively used to convert an SQkrepresentation to a Java object.

e)| IfSQLDATA is specified, then the subject Java class shall implement the Java interface
j ava. sql . SQLDat a as defined in JDBC and JVMS./Thie methodj ava. sql . SQLDat a. wri|t eSQL()
is effectively used to convert a Java object to alSQL representation, and the
methodj ava. sql . SQLDat a. r eadSQL() is effectively used to convert an SQL representation
to a Java object.

f) | <overriding method specification> shall not be specified.
g)| A <representation> thatis a <predefined type> shall not be specified.
h)| SELF AS LOCATOR shall notde specified.

i) <locator indication> shallnot be specified.

4) ’In sert 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 <tanguage clause> immediately contained in <method characteristic> shall not specify
JAVA:

5) ‘In sert after SR 9)a): ‘ If UDT is an external Java data type, then it is implementation-defined (1A144)
whethrer-vatidatiomrof theexpticitorimpticit<favaparameterdectarationtist>tsperformred by
<user-defined type definition> or when the corresponding SQL-invoked method is invoked.

6) ’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.

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

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

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

11)

12)

13)

Access

Gener

1)

Confol

1)

2)

3)

4)

60

a)
b)

MS; specifies a static field method.

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
SQL access to static fields of the subject Java class or a superclass of the subject Java class.

read-only

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

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

<lgnguage clause> or <parameter style clause> and shall contain exactly one <external Javg

attri o ' : .
claz[:se>. For an external Java data type, both <language clause> and <parameter style'clay

im

plicitly specify JAVA.

’Co

nvert SR 9)b)xiv)2) to be: ‘Case:

a)

b)

c>s
method
se>

If UDT is an external Java data type, then let VMP be the value of the <gharacter string literal>

and Syntax Rules of <Java method and parameter declarations>.

Otherwise,

’AL

gment SR 9)b)XiV)6)B)I)‘ by adding “UDT is not an extefnal Java data type ” as an addi

res

triction to the predicate of the rule.

‘In

sert after SR 9)b)xv): ‘ If UDT is an external Java data‘type and validation of the <Java pa

de
de

ap
SU|

No

‘laration list> has been implementation-defined\(IA144) to be performed by <user-defi
inition>, then the Syntax Rules of Subclause®9:5, “Java routine signature determination
blied with <user-defined type definition>dsS’)ELEMENT, i as INDEX, and no subject rout
BJ/ECT.

i Rules

additional Access Rules.

al Rules

’AL

gment GR 1)g)xi)‘ by adding “JAVA ” to the set of languages that <language name> is n

rmance’Rules

immediately contained in <external Java method clause>; VMP shall conform to the Format

tional

rameter
ned type
’, are
ne as

Dt.

‘In

sert after the last CR: ‘ Without Feature ]511 “Commands”, conformlng SQL language sl

nall not

co

contained in a <descriptor file>.

ll.dlll d SUSTI ucuucu l._ypE uClllllLlUll) LlldL LUllLdlllb anm<exter lldl jdVd l._leC leubC) l.lldl_ lS not

‘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.

Format

<attribpte definition> ::=
I'' NI alternatives from|SQ |EC 9075-2
| <at{ribute nane> <data type>
[ <attribute default> ]
[ <collate clause> ] <external Java attribute clause>

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

Syntax Rules

1) ‘In sert after SR 1):‘ If the <attribute definition> is contained in a <user-defined type defir;lition>
thdt is not an external Java data type or is contained irTan <alter type statement>, then <afttribute
definition> shall not specify an <external Java attribute clause>.

2) ‘In sert after SR 1):‘ If the <attribute definition>{s’contained in a <user-defined type definjition>
that specifies an external Java data type whoseéi<interface specification> is SERIALIZABLH, then
<aftribute definition> shall specify an <external Java attribute clause>.

3) ‘In sert after SR 1):‘ If an <external Java<attribute clause> is specified, then let VFN be the yalue of
thg <character string literal> immediately contained in <attribute definition>; VFN shall donform
to the Format and Syntax Rules of<Java field name>. The <Java field name> value of VFN is|referred
to fs the corresponding Java field name of the <attribute name>.

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

5) ’In bert after SR 1):‘ If <attribute definition> is contained in a <user-defined type definitioh> that
spe¢cifies an external Java data type, and if the <data type> specified in the <attribute definition> is
a sfructured type ST, then ST shall be an external Java data type.

Access Rules

No additional Access Rules.

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 whose user-
defined type is DT or is a subclass of DT.

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

3) Case:
A) IfUISis SERIALIZABLE, then:

1) The subject Java class JCLS’s wr i t eQbj ect () method is exeguted to
convert the Java value JV to the SQlivalue SV of user-defined type
STU.

1) The method of execution of the'subject Java class’s implempntation

of witeQbj ect () is implementation-defined (IW170).

NOTE 55 — If UIS is 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 e and'defines thatinterface’sw i t eQbj ect () method ag described
by JVMS.

B) IfUISis SQLDATA, then:

1) The subjéct Java class JCLS’s wri t eSQL() method is executgd 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 implemgntation
of witeSQL() is implementation-defined (IW171).

NOTE 56 — 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 descfibed by
JDBC and JVMS.

C)  Otherwise, the value of SV is set to the value of JV.
3) ‘In sert before GR 6)b):‘

a) If UDT is an external Java data type whase dnc(‘ripfnr'c <interface cppr‘iﬁ'r‘:\ﬁnn) spe! ifies
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. Let MST, JCLS, and Jtemp be respectively 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 ect ()
method as described by JVMS.

Il If UIS is SQLDATA, then:

1) The subjectJava class JCLS’s r eadSQ.() method is executed to
convert the value of AV to a Java object JV.

2)  The method of execution of the subject]ava class’s implement-
ation of readSQL() is implementation-defined (IW17]3).

NOTE 58 — If UIS is SQLDATA, then, as deScribed in Subclause 10.4} “<user-
defined type definition>", the subject Java elass of U implements th¢ Java
interface j ava. sql . SQLDat a and defines that interface’s r eadSQ.( )] method
as described by JDBC and JVMS.

2)  Otherwise, the value of JV is set to the valtie of AV.

ii) The Java field of Jtemp that corresponds to'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 wiint'ebj ect () method is effectively used tp obtain
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.

Format

Noladditional Format items.

Syntax Rules

1) ‘In sert after SR 1):‘ D shall not be an external Java data type.

Access Rules

Nol|additional Access Rules.

Generpl Rules

Nol|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.

Format

Noladditional Format items.

Syntax Rules

No|additional Syntax Rules.

Access Rules

Nol|additional Access Rules.

Generpl Rules

Nol|additional General Rules.

Conformance Rules

1) ‘In bert after the last CR: ‘ Without Eeature J511, “Commands”, conforming SQL language shall not
comtain a <drop data type statement> that contains a <schema-resolved user-defined typ¢ name>
that identifies an external Javaltype and that is not contained in a <descriptor file>.

2) ’In sert after the last CR:‘ Without Feature ]622, “external Java types”, conforming SQL language
shall not contain a <drop-data type statement> that contains a <schema-resolved user-defiped type
name> that identifiés an external Java type.
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10.8 <SQL-invoked routine>

This Subclause modifies Subclause 11.60, “<SQL-invoked routine>", in ISO/IEC 9075-2.

Function

Define an SQL-invoked routine.

Format

<paranefer style> ::=
I All alternatives from|SQO | EC 9075-2
JAVA

<extern@l Java reference string> ::=

<j ar

—

hnd cl ass nane> <period> <Java net hod nane>
<Java paraneter declaration list> ]

Syntax Rules

1) ‘In sert after SR 3):‘ If <SQL-invoked routine> specifies LANGUAGE JAVA, then no <SQL parameter
detlaration> specified in <SQL-invoked function> shall specify RESULT.

2) \In bert after SR 3):‘ If <SQL-invoked routine> specifies)LANGUAGE JAVA, then neither the greturns
clause> contained in <SQL-invoked function> norany <SQL parameter declaration> contgined in
an|<SQL-invoked function> or <SQL-invoked proeedure> shall contain <locator indication>.

3) ’In sert after SR 3):‘ If <SQL-invoked routine> specifies LANGUAGE JAVA, then <transform group
specification> shall not be specified.

4) ‘In sert after SR 3):‘ The maximum value of <maximum returned result sets> is implementation-
defined (IL204).

5) ‘In bert after SR 8)b)ii):‘ UDT shall not be an external Java type.

6) ‘In sert after SR 9)a):‘ If LANGUAGE JAVA is specified, then <parameter style clause> shall specify
<pprameter style> JAVA:

7) ‘In sert after SR 9)i):‘ An external routine that specifies LANGUAGE JAVA is called an external Java
roytine.

8) \In bert after. SR 9)i): ‘ If R is an external Java routine, then the <external routine name> imnjediately
contained-in <external body reference> shall specify a <character string literal>. Let V be the value
of that <character string literal>. V shall conform to the Format and Syntax Rules of0 an <gxternal
Javareferenece-string>-

NOTE 59 — Ris defined by ISO/IEC 9075-2 to be the SQL-invoked routine specified by <SQL-invoked routine>.

9) ’Convert SR 9)x)ii) to be: ‘Case:

a)

b)

If R is an 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 clas
method of a superclass of the class.

the original SR 9)X)ii)‘

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
element type.

lat TN o 1 (o))

) O+thaoruiica
2y OICTwWiISC e TT 1ty OC— 1T ((OUTICY

b)| IfRisa collection-returning external function, then let AREF be 2. Otherwise, let AREF be 0
(zero).

c)| IfRisan SQL-invoked function, then let the effective SQL parameter list be alist of
PN+FRN+AREF SQL parameters, as follows:

i) For i ranging from 1 (one) to PN, the i-th effective SQL parameter list entry is|the i-th
<SQL parameter declaration>.

ii) Case:

1) IfFRNis 1 (one), then effective SQL parameter list entry PN+FRN has <pgrameter
mode> OUT; its <parameter type> PT isdefined as follows:

A) If<resultcast>is specified, theénlet 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 gdlement
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 parameter
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 tyjpe of the
<returns data type>. The <parameter type> PT; of the i-th effective SQL
parameter list entry is RFT;_py:.

iii) IfRis a collection-returning external function, then:

1)  Effective SQL parameter type list entry (PN+FRN)+1 is an SQL paramet¢r whose
<data type> is character string of implementation-defined (IV195) length and
character set SQL_TEXT with <parameter maode> INQUT

2)  Effective SQL parameter type list entry (PN+FRN)+2 is an SQL parameter whose
<data type> is an exact numeric type with scale 0 (zero) and with <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

to the predicate of the Rule.

14) ‘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
<SQL-invoked routine> or when its SQL-invoked routine is invoked.

16) ‘In sert before SR 25):[ If R is an external Java routine, and validation of the <Java parametpr
detlaration list> has been implementation-defined (I1A144) to be performed by <SQLfinvoked
royitine>, then the Syntax Rules of Subclause 9.5, “Java routine signature determination”, ar¢ applied
with <SQL-invoked routine> as ELEMENT, 0 (zero) as INDEX, and no subject routine as SUBJECT.

Access Rules

1) \In bert after AR 1): ‘ If R is an external Java routine, then the applicableprivileges for A shall include

UsS

AGE 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 6fSubclause 11.60, “<SQL-invoked
in ISO/IEC 9075-2.

Generpl Rules

1) \In sert into GR 3)m)ii), after the last list item:\
a)| PARAMETER STYLE JAVA

2) ’AL gment GR 6)a)i) ‘ by adding “R is not-an external Java routine ” as an additional restricti
predicate in the lead text of the Rule.

Conformance Rules

1) ‘In

bert after the last CR: ‘ Without Feature J511, “Commands”, conforming SQL language sl

contain an <SQL-inveked routine> that contains a <language name> that contains JAVA ar

no

F contained in azdescriptor file>.

2) |In

shd
an

1l not contain an <SQL-invoked routine> that contains a <language name> that contain
1 that-contains a <parameter mode> that contains either OUT or INOUT.

3) ’In

seft after the last CR: ‘ Without Feature ]521, “JDBC data types”, conforming SQL langug

routine>",

bn to the

nall not
d that is

sert after thedast CR: ‘ Without Feature ]581, “Output parameters”, conforming SQL language

s JAVA

ge shall

A |

no

P I daota & oot o £ 4l Js 1 dota 4 £ SOl
CLUITtdnrasjdvdaudtiatypt UIdAUTS TTUTUICT TUTT TS PUITUTIITS Jadvd Udtda Ty pTUT SUTITCT UL U

ta type.

4) ‘Insert after the last CR:‘ Without Feature ]621, “external Java routines”, conforming SQL language

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.

Format

Noladditional Format items.

Syntax Rules

1) ‘In sert after SR 1):‘ SR shall not be an external Java routine.

Access Rules

No|additional Access Rules.

General Rules

Noladditional General Rules.

Conformance Rules

No|additional Conformance Rules.

NOTE 62 — SR is defined to be the SQL-invoked routine identified by the <altér routine statement>.
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10.10 <drop routine statement>

<drop routine statement>

clause modifies Subclause 11.62, “<drop routine statement>", in ISO/IEC 9075-2.

Function

Destroy

an SQL-invoked routine.

t

Form

No

additional Format items.

Syntax Rules

sert after the last SR:| If SR is an external Java routine and <drop routifie statement> is c

1) |In
in
or

W <descriptor file>, then <drop routine statement> shall specify a <toutine type> of PRO
pf FUNCTION.

Access Rules

No|additional Access Rules.

Generpl Rules

Nol|additional General Rules.

Conformance Rules

1) |In

2) |In

sh

iddntifies an external Java routine.

© ISO/IEC

bntained
ICEDURE

bert after the last CR: ‘ Without Feature ]J511, “Commands”, conforming SQL language shall not
coTtain a <drop routine statement> that contains a <specific routine designator> that identifies an
exfernal Java routine and'that is not contained in a <descriptor file>.

sert after the last(CR: ‘ Without Feature ]621, “external Java routines”, conforming SQL language
1l not contain a.<drop routine statement> that contains a <specific routine designatory that

2023 - All rights reserved

71


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

ISO/IEC 9075-13:2023(E)
10.11 <user-defined ordering definition>

10.11 <user-defined ordering definition>

This Subclause modifies Subclause 11.65, “<user-defined ordering definition>", in ISO/IEC 9075-2.

Function

Define a user-defined ordering for a user-defined type.

Format

<orderi pg category> ::=
I All alternatives from|SQO | EC 9075-2
| <cofrparabl e category>

<conpar @bl e category> :: =
RELAT| VE W TH COMPARABLE | NTERFACE

Syntax Rules

1) ‘In bert into SR 4), after the last list item:

a)| <comparable category>

2) ‘Convert SR 6)b) to be: \Case:

a)| If <comparable category> is specified, then UDT shall be an external Java data type. Let JC be
the subject Java class of that external Java data type. JC shall implement the Java intgrface
j ava. | ang. Conpar abl e.

the original SR 6)b)]

b)| Otherwise,

Access Rules

Nol|additional Access Rules.

Generpl Rules

1) ‘In bert before-GR 3)c):‘ If <comparable category> is specified, then the ordering category [in the
us¢r-defined\type descriptor of UDT is set to COMPARABLE.

Conformance Rules

1) ‘Insert after the last CR:‘ Without Feature ]622, “external Java types”, 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.

2) ‘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.

Format

Noladditional Format items.

Syntax Rules

No|additional Syntax Rules.

Access$

Nol|additional Access Rules.

Generpl Rules

No

Conformance Rules

Rules

additional General Rules.

1) ‘In bert after the last CR: ‘ Without Eeature ]J622, “external Java types”, conforming SQL lan

shd
de

1l not contain a <drop user-defined ordering statement> that contains a <schema-resoly
ined type name> that identifies an external Java type.

2) ’In sert after the last CR:‘ Without Feature ]J511, “Commands”, conforming SQL language sl

contain a <drop user-defined ordering statement> that contains a <schema-resolved user]

tyq

e name> that identifies an external Java type and that is not contained in a <descriptor

buage
red user-

hall not
-defined
file>.
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11 Ac

cess control

This Clause modifies Clause 12, “Access control”, in ISO/IEC 9075-2.

111

<grant privilege statement>

This Sublause modifies Subclause 12.2, “<grant privilege statement>", in ISO/IEC 9075-2.

Function

Define p|

Formad

No

Syntay

No

Access

No

Gener

No

Confol

ivileges.

t

additional Format items.

t Rules

additional Syntax Rules.

i Rules

additional Access Rules.

al Rules

additional General Rules.

rmance Rules

1) |[In

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

comtain a <grant privilege statement> that contains an <object name> that immediately contains a

<j3

r napte>and that is not contained in a <descriptor file>.
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<privileges>

This Subclause modifies Subclause 12.3, “<privileges>", in ISO/IEC 9075-2.

Function

Specify privileges.

Form

t

<obj ect

name> .=

'l Al alternatives from|SQO |EC 9075-2

| JAR

<j ar name>

Syntax Rules

1) ‘In bert after SR 4)a):‘ If ON specifies a <jar name>, then AC shall specify USAGE.

Access Rules

No

additional Access Rules.

General Rules

No

additional General Rules.

Conformance Rules

1) ’ Ingert after the last CR: ‘ WithoutFeature ]561, “JAR privileges”, conforming SQL language

contain an <object name> thatimmediately contains a <jar name>.

shall not
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11.3 <revoke statement>

This Subclause modifies Subclause 12.7, “<revoke statement>", in ISO/IEC 9075-2.

Function

Destroy privileges and role authorizations.

Format

Noladditional Format items.

Syntax Rules

No|additional Syntax Rules.

Access Rules

Nol|additional Access Rules.

Generpl Rules

1) ‘AL gment GR 2)b)i)3)D)‘ by adding “JAR” to both.lists of objects.

2) ‘In sert after GR 12)j)ii):‘ DT is an external Java data type and the revoke destruction action would
reqult in A1 no longer having in its applicable privileges USAGE on the JAR whose <jar name> is
comtained in the <jar and class name>.@f the descriptor of DT.

3) ’In sert after GR 12)n):‘ Let JR be any JAR descriptor included in S1. JR is said to be impactg¢d if the
reyoke destruction action would-result in A1 no longer having in its applicable privileges JSAGE
privilege on a JAR whose name’is contained in a <resolution jar> contained in the SQL-]Javp path of
JR.

4) ’In bert after GR 12)0)i)19):‘ If RD is an external Java routine, USAGE on the JAR whose <jar name>
is ¢ontained in <external Java reference string> contained in the <external routine name> of the
descriptor of RD:

5) ‘ Ingert afterGR 12)q): ‘ If RESTRICT is specified, and there exists an impacted JAR, then an efkception
conditions raised: dependent privilege descriptors still exist (2B000).

6) ‘ Ingertafter GR 12)ah): ‘ Ifthe object identified by <object name> of the <revoke statement> specifies
<jarmarmes, tet) be the JAR Tdemntified by tirat<jar mames. Forevery impacted JAR descriptor JR and
for each <path element> PE contained in the SQL-Java path of JR whose immediately contained
<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) ‘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> and
that is not contained in a <descriptor file>.
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12 Built-in procedures

12.1 SQLJ.INSTALL_JAR procedure

Function

Install a

set of Java classes into the current SQL catalog and schema.

Signature
SQLJ. | NETALL_JAR (

url IN  CHARACTER VARYI NG(L),

jar IN  CHARACTER VARYI NG(L),

deplf oy I'N | NTEGER )
Where [fis an implementation-defined (IL015) integer value.
Syntax Rules

Nope.

Access Rules
1) The privileges required to invoke the SQLJ. | NSTALL_JAR procedure are implementation-

(IV
Gener
1) Th

2)

3)

4)
5)

SQ

7203).
al Rules
e SQLJ. | NSTALL_JARprocedure is subject to implementation-defined (IA145) rules for e

-schema statements within SQL-transactions. If an invocation of SQLJ. | NSTALL_JART:

ex¢eption condition; then the effect on the install actions is implementation-defined (1A14

ThE values pfthe ur | parameter that are valid are implementation-defined (IA147),and ma
URLs whoseformat is implementation-defined (1A147). If the value of the ur| parameter
conform to implementation-defined (IA147) restrictions and does not identify a valid JAR|
ex¢eption condition is raised: Java-related condition — invalid URL (46001).

lefined

xecuting
hises an
16).

include
does not
then an

Let J be the value of the j ar parameter. Let T/ be the value of

TRI

M( 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).

Let JN be the explicitly or implicitly qualified <jar id> specified in the <jar name> specified by TJ.

If there is an installed JAR whose name is /N, 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 implicit or
licit <schema name> of the j ar parameter. The grantor for the privilege descriptor is set to the

ex

SP¢

9) Ift
de
wh

pcial grantor value "_SYSTEM". The privilege is grantable.

he value of the depl oy parameter is not zero, and if the JAR contains one or more'depl¢
scriptor files, then the install actions implied by those instances are performed-in'the o
ich the deployment descriptor files appear in the manifest.

NOTE 63 — Deployment descriptor files and their install actions are specified in Subclause 4.12.2, “Depl
descriptor files”.

rmance Rules

hout Feature ]531, “Deployment”, conforming SQL languageshall not contain invocatio
J.INSTALL_JAR procedure that provide non-zero values of the depl oy parameter.

yment
rder in

pyment

ns of the

Confol
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12.2 SQLJ.REPLACE_JAR procedure

Function

Replace an installed JAR.

Signature

SQLJ. REPLACE_JAR (
url IN  CHARACTER VARYI NG (L),
jar IN  CHARACTER VARYING (L) )

Where [}is an implementation-defined (IL015) integer value.

Syntax Rules

Nope.

Access Rules

1)  The privileges required to invoke the SQLJ. REPLACE JAR procedure are implementation-gefined
(IW204).

2)  Thp current user shall be the owner of the JAR specified by the value of the j ar parameter:

Genergal Rules

1) ThpeSQ.J. REPLACE JARprocedure issubject to implementation-defined (IA148) rules for egxecuting
SQL-schema statements within SQL-transactions.

2)  Thevaluesoftheur| parameterthatare valid are implementation-defined (IA149), and may include
URLs whose format is implementation-defined (I1A149). If the value of ur | identifies a valjd JAR,
then refer to the classesin‘that JAR as the new classes. If the value of the ur| parameter dges not
idgntify a valid JAR, then an exception condition is raised: Java-related condition — invalid URL
(46001).

3) Let] be the value of the j ar parameter. Let T] be the value of
TRIM ( BGEH ' ' FROM J )

If T].does not conform to the format of <jar name>, then an exception condition is raised: fava-

[ o = L y I JdTAD [4002)
relatea—conatttott TvantuJzIrcItuTite"rOUUZ

4)  LetJN be the explicitly or implicitly qualified <jar id> specified in the <jar name> specified by TJ.

5) Ifthereis an installed JAR with <jar name> /N, 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.

6) Letthe 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)

9)

10)

11)

12)

13)
14)

15)

Conformance Rules

80

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).

NOTE 64 — This rule prohibits deleting classes that are referenced by external Java routines. This prohibition does

not -however prevent deletion of classes that are referenced onlvindirectlz by gther lava classes
T TP 4 = 7

For each dependent SQL routine of the old JAR that references a method in a matching old|class, let
CS|be the <SQL-invoked routine> that created the SQL routine. If CS is not a valid <SQL-inyoked
ro:ttine> for the corresponding new routine, then an exception condition is raiséd; fava-related
condition — invalid replacement (46005).

Let the dependent SQL types of a JAR file be the external Java data types thathave as their subject
Javia class a Java class contained in that JAR.

NOTE 65 — “subject Java class” is defined in Subclause 10.4, “<user-defined.type definition>".
If there are any dependent SQL types of the specified JAR file that’/are unmatched old classes, then
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 proljibition
does not, however, prevent deletion of classes that are referencéd only indirectly by other Java classes.

For each dependent SQL type, let CT be the <user-défined type definition> that created the SQL
type. If CT is not a valid <user-defined type definition> for the corresponding new class, then an
ex¢eption 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 specified
<jgr name>. That JAR becomes the@ssociated JAR of each new class. All contents of the neW JAR are
ingtalled, including both visible.and non-visible Java classes, and other items contained inj the JAR.
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 r¢utine or
strjuctured type whosé&implementation has been replaced is implementation-dependent (UA0Q7).

Nope.
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12.3 SQLJ.REMOVE_]JAR procedure

Function

Remove an installed JAR and its classes.

Signature

SQLJ. REVMOVE_JAR (
jar I'N CHARACTER VARYI NG (L),
undepl oy I'N | NTEGER )

Where [}is an implementation-defined (IL015) integer value.

Syntax Rules

Access Rules

1)

2)

Genergal Rules

1)

2)

3)
4)

5)
6)

Nope.

ThE privileges required to invoke the SQ.J. REMOVE_JARPprocedure are implementation-defined
(IW205).

ThE current user shall be the owner of the JAR specified by the value of the j ar parameter.

The SQLJ. REMOVE_JARprocedure is subject to implementation-defined (IA150) rules for executing
SQL-schema statements within SQL-transactions. If an invocation of SQLJ. REMOVE_JARTalses an
ex¢eption condition, then the effect on the remove actions is implementation-defined (1A151).

Let ] be the value of the j arparameter. Let T] be the value of
TRIM ( BOTH ' ' FREWKI )

If 7] does not conform to the format of <jar name>, then an exception condition is raised: fava-
related condition'— invalid JAR name (46002).

Let JN be the‘explicitly or implicitly qualified <jar id> specified in the <jar name> specified by TJ.

If there'is not an installed JAR with <jar name> JN, then an exception condition is raised: Javg-related
condition — m rem ninstalled JAR (4600B). Equivalence of <jar name>s i ermined
by the rules for equivalence of identifiers as specified in Subclause 5.2, “<token> and <separator>",
in ISO/IEC 9075-2.

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 deployment
descriptor files, then the remove actions implied by those instances are performed in the reverse
of the order in which the deployment descriptor files appear in the manifest.

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)  Letthe 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.

8) Ifthere 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 does
not, however, prevent deletion of classes that are referenced only indirectly by other Java classes.

9) Letthe dependent SQL types of a JAR be the external Java data types that have as their subject Java

class aJava class contained in that JAR

NOTE 70 — “Subject Java class” is defined in Subclause 10.4, “<user-defined type definition>".

10) If there are any dependent SQL types of JR, then an exception condition is raised: Java-relgted con-
ditjon — invalid class deletion (46003).

NOTE 71 — This rule prohibits deleting classes that are referenced by external Java data‘types. This proljibition
does not, however, prevent deletion of classes that are referenced only indirectly by gther Java classes.

11) Letthe dependent JARs of a JAR be the JARs whose descriptors specifyan SQL-Java path that
immediately contains one or more <path element>s whose contained <jar name> is equivalent to
th¢ name of that JAR.

12) If there are any dependent JARs of JR, then an exception condition is raised: Java-related cpondition
—linvalid JAR removal (4600C).

13) JR and all visible and non-visible classes contained in‘it/are deleted.
14) The USAGE privilege on JR is revoked from all users that have it.
15) The descriptor of JR is destroyed.

16) The effect of SQLJ. REMOVE_JAR on currently executing SQL statements that use an SQL rofitine or
structured type whose implementationchas been removed is implementation-dependent (UA008).

Conformance Rules

1)  Without Feature ]531, “Deployment”, conforming SQL language shall not contain invocatigns of the
SQLJ.REMOVE_]AR precedure that provide non-zero values of the undepl oy parameter.
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12.4 SQLJ.ALTER_JAVA_PATH procedure

Function

Alter the SQL-Java path of a JAR.

Signature

SQLJ. ALTER JAVA_PATH (
jar IN_  CHARACTER VARYI NG (L),
pat ff IN  CHARACTER VARYING (L) )

Where [}is an implementation-defined (IL015) integer value.

Syntax Rules

Access Rules

1)

2)
3)

General Rules

1)

2)

3)
4)
5)

6)

7)

Nope.

ThE privileges required to invoke the SQLJ. ALTER _JAVACPATH 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.

The SQLJ. ALTER_JAVA_PATH prdcedure is subject to implementation-defined (IA152) rulg¢s for
ex¢cuting SQL-schema statements within SQL-transactions.

Let J be the value of the,j ar parameter. Let 7/ be the value of
TRIM ( BOTH ' ' EROM J )

If 7] does not cenform to the format of <jar name>, then an exception condition is raised: fava-
relpted condition — invalid JAR name (46002).

Let JN béthe explicitly or implicitly qualified <jar id> specified in the <jar name> specified by TJ.
Let JRbe 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>,
then an exception condition is raised: Java-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).
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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 prepared or are
currently executing is implementation-dependent (UA009).

Conformance Rules

1)  Without Feature J601, “SQL-Java paths”, conforming SQL language shall not,contain invocptions of
the SQLJ. ALTER JAVA PATH procedure.
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13 Java topics

13.1
13.1.1

Inan SQ

Java facilities supported by this document

Package java.sql

SQL systems that implement this document support the package] ava. sql, whichis the JDBCdiiver, and
all class{s required by that package. The other Java packages supplied by SQL systems thatim
this dociment are implementation-defined (IE004).

|, system that implements this document, the package j ava. sql supports the'default co

The defqult connection for a Java method invoked as an SQL routine has the following characte

— Th
— Th
— Th
— Th

e default connection is pre-allocated to provide efficient access to the_database.
e default connection is included in the current session and transaction.
e authorization ID of the default connection is the current authorization ID.

e JDBC AUTOCOMMIT setting of the default connection js.false.

Other d4qta source URLs that are supported by j ava. sql are-implementation-defined (IA154).

13.1.2

System properties

SQL systlems that implement this document supportthe system properties specified in Table 2,

properti

les”, for use by the get Pr oper t y method«ofj ava. | ang. Syst em

Table 2'— System properties

ement

nnection.
ristics.

“System

Key

Description of associated value

sqlj.

def aul t connect i on If a Java method is executing in an SQL-implementation, th
String "j dbc: def aul t : connecti on" 1

bn the

sqlj.

runtime The class name of a runtime context class?

L Other

2 This g
whose

wise, the nullwalue.

hamge/is returned returns the default connection described in Subclause 13.1.1, “Package java.sql”.

lass is a subclass of the class sql j . runt i me. Runt i meCont ext . The get Def aul t Cont ext () method of the dlass
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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

Ad l £ oS £1ao3 rs 4 £31 F = I1AR i alas ifiad sl el o £o11 3 t
ep 0 IIICITCUTOUI ll.ll.Ul IIIT IO d LTALIIIT LUIILAIIITU I A JOAIN, VWIIICIT IO DPC\—IIICU VVILIT LIIC TUITUVY llls roper y

in the mpnifest for the JAR:

Narme: fifl e_nane
SQLIDeplloyment Descri ptor: TRUE

Properties

The text|contained in a deployment descriptor file shall have the following ferm:

<descri ptor file> ::=
SQ.Actions <left bracket> <right bracket> <equal s operat'on>
[ <doubl e quote> <action group> <doubl e quot e>
<comm> <doubl e quote> <action group> <doubl e quote>] ] }

—

<action|group> ::=
<ingtall actions>
| <refrove actions>

<install| actions> ::=

BEG N| | NSTALL [ <command> <semi col on> ]\. .. END | NSTALL
<renove|actions> ::=

BEG N| REMOVE [ <conmand> <senicolen> ]... END REMOVE
<comman@> ::=

<SQ. st at enent >
| <inpl enentor bl ock>

<SQ statenent> ::=
I'l See Description

<i mpl ementor bl ock>\t: =
BEG N| <i npl epenfor nane> <SQL token>... END <i npl enentor nane>

<i npl enent or- 'name> :: =
<identifier>

<SQ token> ::=
Il 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)
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An <SQL-invoked routine> whose <language clause> specifies JAVA. The procedures and
functions created by those statements are called the deployed routines of the deployment
descriptor file.

A <grant privilege statement> that specifies the EXECUTE privilege for a deployed routine.

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.

A <grant privilege statement> that specifies the USAGE privilege for a deployed type.

..... da

A finnond axdariana dafia s s ot co i and ot g fon o danload s
Iy oSt ot e oOT Gt TS e —tra e Sp ettt S O atTmg 1O T a Gt proycaTty pc-

When a deployment descriptor file is executed by a call of the SQLJ. | NSTALL_JAR precedure, if the
<jgdr name> of any <external routine name> or an <SQL-invoked routine> in an <igstall actions> is

the

An[<SQL statement> specified in a <remove actions> shall be either:

a)
b)
c)
d)
e)

<jar name> “t hi sj ar ", then “t hi sj ar” is effectively replaced with the j ar parameter ¢f the
SQLJ. | NSTALL_JAR procedure for purposes of that execution.

A <drop routine statement> for a deployed routine.

A <revoke statement> for the EXECUTE privilege on a deployed routine.
A <drop data type statement> for a deployed type.

A <revoke statement> for the USAGE privilege on@deployed type.

A <drop user-defined ordering statement> that specifies ordering for a deployed type.

An[<implementor block> specifies implementation-defined (IV112) install actions (removeactions)

when specified in an <install actions> (<remove actions>).

An[<SQL token> is an SQL lexical unit spegified by the term “<token>" in Subclause 5.2, “<token>
angl <separator>", in ISO/IEC 9075-2.THat is, the comments, quotes, and double-quotes in an

<ithplementor block> follow SQL teken conventions.

An[<implementor name> is andimplementation-defined (IV208) SQL identifier. The <impl
nane>s specified followingthe BEGIN and END keywords shall be equivalent.

e
acti

ementor

ether an <implementor block> with a given <implementor name> contained in an <ingtall
ons> (<remove actions>) is interpreted as an install action (remove action) is implemg

ntation-

defined (IA155). That'is, an SQL/JRT implementation may (but is not required to) perforr install

or remove actions specified by some other SQL/JRT implementation.

NOTE 74=<"The deployment descriptor file format corresponds to the more general notion of a propertigs file sup-
porting'indexed properties. Therefore, the deployment descriptor file can be used by the SQL-implementation to
instantiate a Java Bean, with an indexed property, SQLAct i ons. An application developer could then custpmize the
résulting Java Bean instance with ordinary Java Bean tools. For example, SQL procedures or permissions|could be
changed by changing the routine descriptors stored in the SQLAct i ons property. The SQL system can thejn use the

customized Java Bean instance to generate a modified version of the deployment descriptor file to use in a revised
version of the JAR. Further information regarding Java Beans can be found in The JavaBeans™ 1.01 Specification,
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)

© ISO/IEC 2023 - All rights reserved

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>.

6)  Without Feature ]531, “Deployment”, conforming SQL language shall not contain an <SQL statement>
that contains a <drop user-defined ordering statement>.

7) Wikhout Feature ]531, “Deployment”, conforming SQL language shall not contain an <SQL stqtement>
th3t contains a <grant privilege statement>.

8)  WithoutFeature ]531, “Deployment”, conforming SQL language shall not contain an’sSQL stdtement>
thdt contains a <revoke statement>.
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14 Information Schema

This Cla

14.1

This Sub

use modifies Clause 6, “Information Schema”, in ISO/IEC 9075-11.

Information Schema digital artifact

‘Insert after the 1st paragraph: ‘ These schema definition and manipulation statements aré.also

from thg ISO website as a “digital artifact”. See ht t ps: / / st andar ds. i so. org/i sg-Vec/

13/ ed-

manipulption statements, select the file named | SO _| EC 9075- 13( E) _JRT-schena- def i
tion.slgl.

14.2

JAR_JAR_USAGE view

Function

Identify

Definition

CREATE
SEL

| EW JAR _JAR USAGE AS
ECT JJU. PATH_JAR CATALOG, JJU. PATH'JAR SCHEMA, JJU. PATH JAR NAME,
JAR CATALOG, JAR SCHEMA, JAR NAME

FROW ( DEFI NI TI ON_SCHEMA. JAR JAR\USAGE AS JJU

JO N
DEFI NI TI ON_SCHEMA. JARSSAS J
USING ( JAR CATALOG, JAR SCHEMA, JAR NAME ) )
DN
DEFI NI TI ON_SCHEMA, SCHEMATA AS S

ON ( ( JJU. PATH JAR-CATALOG JJU. PATH JAR SCHEMA )

= ( S.CATALOG(NAVE, S.SCHEMA NAME ) )
RE ( S. SCHEMA (OARER = CURRENT USER
R

S. SCHEMA_OMNER | N

( SELECT ER ROLE_NAME

FEROM ENABLED _ROLES AS ER ) )

AND
JAR CATALOG =
{” SELECT | SCN. CATALOG NAVE

rlause modifies Subclause 6.1, “Information Schema digital artifact”, in ISO/IEC 9075- 1.

hvailable
D075/ -

5/ en/ to download digital artifacts for this document. To download the scherma definition and

ni -

each JAR owned by a given user or role on which JARS defined in this catalog are deperdent.

FROM | NFORVATI 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.

Definition

CREATE VI EW JARS AS
SELECT JAR CATALOG, JAR SCHEMA, JAR NAME, JAVA PATH
FROW 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 ) ;

GRANT SELECT ON TABLE JARS
TO PUBLI C W TH GRANT OPTI ON,

Conformance Rules

1)  Without Feature]J651, “SQL/JRT Inform@tion Schema”, conforming SQL language shall not 1

thg view INFORMATION_SCHEMA JARS.

eference
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14.4 METHOD_SPECIFICATIONS view

METHOD_SPECIFICATIONS view

This 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.

Defini

ion

‘Insert in

to the Definition| after

the coddg:

EXTERNAL_NAME, 1S FIELD

Conformance Rules

D. DECLARED DATA TYPE, D.DECLARED NUMERI C_PRECI SI ON,
D. DECLARED_NUVERI C_SCALE

1) ‘In bert after the last CR:‘ Without Feature J651, “SQL/JRT Information Schema”, conformi

larjguage shall not reference the following columns in the view INFORMA-
TIQN_SCHEMA.METHOD_SPECIFICATIONS:

a)
b)

EXTERNAL_NAME.
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 routin
are dependent.

Definition

es defined in this catalog

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, RJU. JAR NAVE
FROW ( DEFI NI TI ON_SCHEMA. ROUTI NE_JAR_USAGE AS RJU
JO N
DEFI NI TI ON_SCHEMA. ROUTI NES AS R
USI NG ( SPECI FI C_CATALOG, SPECI FI C_SCHEMA, SPECI FI C_NAME ) )
JO'N
DEFI NI TI ON_SCHEMA. SCHEMATA AS S
ON ( ( RJU.JAR CATALOG RJU. JAR SCHEMA ) =
( S.CATALOG NAME, S.SCHEMA NAME ) )
WHERE ( S. SCHEMA OWKNER = CURRENT USER
R
S. SCHEMA_ OMRER | N
( SELECT ER. ROLE_NAME
FROM ENABLED ROLES AS ER ) )
AND
SPECI FI C_CATALOG =
( SELECT | SCN. CATALOG NAVE
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

vigw 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
FROW ( 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_SCHEMA,
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 OWNER = 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
vigw 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.

Defini

ion

‘Insert into the Definition| after

the coddg:

EXTER]

Confol

DTD. DECLARED_DATA TYPE, DTD. DECLARED NUMERI C_PRECI SI ON,
DTD. DECLARED_NUVERI C_SCALE, DTD. MAXI MUM_CARDI NALI TY

NAL_NAME, EXTERNAL_LANGUAGE, JAVA_| NTERFACE

rmance Rules

1) |[In

lan
TI

a)
b)
c)

DN_SCHEMA.USER_DEFINED_TYPES:
EXTERNAL_NAME.
EXTERNAL_LANGUAGE.
JAVA_INTERFACE.

bert after the last CR:‘ Without Feature ]651, “SQL/JRT Information Schema”, conforming SQL
guage shall not reference the following columns in the view INFORMA-
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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

‘Insert into the Definition‘ before

the coddg:

) AS
SELECT SPECI FI C_CATALOG, SPECI FI C_SCHEMA, SPECI FI C_NAME,

EXTERNAL _NAME, | S_FI ELD

Insert ijto the Definition| before

the code:

| S_FI ELD, CREATED

FROM | NFORVATI ON_SCHEMA. METHOD_SPECI FI CATI ONS;

Insert into the Definition| before

the coddg:

) AS
SELECT USER DEFI NED TYPE_CATALOG, USER.DEFI NED TYPE SCHEMA, USER DEFI NED TYPE NAME,

EXTERNAL_NAME, EXTERNAL_LANGUAGE, JAVA | NTERFACE

‘Insert into the Definition‘ before

the code:

Conformance Rules

1)

2)

FROM | NFORVATI ON_SCHEMA. USER _DEFI NED_TYPES;

EXTERNAL_NAME, EXTERNAL_LANGUAGE, JAVA | NTERFACE

‘In sert@fter the last CR: ‘ Without Feature ]651, “SQL/JRT Information Schema”, conformihg SQL
larjguage shall not reference the following columns in the view INFORMA-
TION_SCHEMA.METHOD_SPECS:

a) EXTERNAL_NAME.
b) IS_FIELD.

‘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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15 Definition Schema
This Clause modifies Clause 7, “Definition Schema”, in ISO/IEC 9075-11.

15.1 Definition Schema digital artifact

This Sublause modifies Subclause 7.1, “Definition Schema digital artifact”, in ISO/IEC 9075-11;

‘Insert after the 1st paragraph: ‘ These schema definition and manipulation statements aré.also available
from thg ISO website as a “digital artifact”. See ht t ps: / / st andar ds. i so. org/i sg-Vec/ p075/ -
13/ ed-[5/ en/ to download digital artifacts for this document. To download the schera definijtion and
manipulption statements, select the file named | SO | EC 9075- 13( E) _JRT-schena- def i[ni -
tion.slgl.

15.2 |JAR_JAR_USAGE base table

Function

The JAR|JAR_USAGE table has one row for each JAR included.in 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[NAVE | 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_NANVE | NFORMATI ON_SCHEMA. SQL_| DENTI FI ER,

CONSTRAI NT JAR_JAR USAGE. PRI MARY_KEY
PRI MARY KEY ( JAR_GATALOG, JAR SCHEMA, JAR NAME,
PATH)JAR CATALOG, PATH JAR SCHEMA, PATH JAR NAME ),

CONSTRAI NT JAR_JAR USAGE CHECK_REFERENCES JARS
CHECK ( PATH_JAR CATALOG NOT IN
(C'SELECT CATALOG NAME
FROM SCHEMATA )
R
( 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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15.2 JAR_JAR_USAGE base table

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

Nope,
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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
JAR[ SCHEMA
JAR[ NAVE
JAVA PATH

CONSTRAI NT JARS_PRI MARY_KEY
CONSTRAI NT JAR_FOREI GN_KEY_SCHEMATA

FOREI GN KEY ( JAR CATALOG, JAR SCHEMA )
REFERENCES SCHEMATA

Description

PRI MARY KEY ( JAR CATALOG JAR SCHEMA, JAR NAME ),

| NFORMATI ON_SCHEMA. SQL_| DENTI FLER,
| NFORVATI ON_SCHEMA. SQL_I DENTI-FILER,
| NFORVATI ON_SCHENMA. SQL_I DENT1 FI'ER,
| NFORMATI ON_SCHEMA. CHARACTRER' DATA,

1)  The values of JAR_CATALOG, JAR_SCHEMA, and JARANAME are the <catalog name>, <unqyalified

schema name>, and <jar id> of the <jar name> of.the'JAR being described.

2) Casge

a)| Ifthecharacter representation of the SQL-Java path in the descriptor of the JAR being described

entation.

b)| Otherwise, the value of JAVA'PATH is the null value.

Initial Table Population

Nope.

can be represented without trunecation, then the value of JAVA_PATH is that charactef repres-
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15.4

This Subclause modifies Subclause 7.33, “METHOD_SPECIFICATIONS base table”, in ISO/IEC 9075-11.

ISO/IEC 9075-13:2023(E)
15.4 METHOD_SPECIFICATIONS base table

METHOD_SPECIFICATIONS base table

Function

The METHOD_SPECIFICATIONS base table has one row for each method specification.

Defini

ion

‘Insert into the Definition‘ after

MVET
Cq

the coddg:

" JAVA

HOD L ANGUAGE | NFORMATI ON_SCHEMA. CHARACTER, DATA
PNSTRAI NT METHOD_SPEC! FI CATI ONS_LANGUAGE. CHECK
CHECK ( METHOD_LANGUAGE | N
('SQ", 'ADA, 'C,
'COBOL', 'FORTRAN , 'MUWPS', 'PASCAL', 'PLI'

|Insert irjto the Definition | after

RES!

the code:

EXTI
IS

CON
Ch

CON
Ch

CON§
Ch

Descri

HECK ( IS _FIELD IN ( '"YES', 'NO V),

STRAI NT METHOD_SPECI FI CATI ONS_ VETHOD_COVBI NATI ONS
HECK ( ( ( METHOD_LANGUAGE ='UJAVA' )
AND
( EXTERNAL_NAME,A'S FIELD ) 1S NOT NULL )
R
( ( METHOD_LANGUAGE <> ' JAVA' )
AND
( ( EXTERNAL_NAME, 1S FIELD )

IS NULLYY ) ),

5TRAI NT MER,HOD_SPECI FI CATI ONS_FI ELD_COVBI NATI ONS
HECK ( I.SSEI'ELD = "NO ORI S_STATIC = ' YES ),

ption

LT CAST_AS LOCATOR | NFORMATI ON_SCHEMA. YES_OR NO,
FRNAL_NAVE I"NFORMATI ON_SCHEMA. CHARACTER DATA,
| ELD | NFORMATI ON_SCHEMA. CHARACTER _DATA
STRAI NT METHOD_SPEC! FI CATI ONS_|'S_FI,ELD CHECK

1) ’Insert after the last Description:‘ Case:

a)

b)

c)

If the 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.

If the 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.
Otherwise, the value of EXTERNAL_NAME is the null value.

2) ’Insert after the last Description:‘ Case:

© ISO/IEC 2023 - All rights reserved
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15.4 METHOD_SPECIFICATIONS base table

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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Functi

ISO/IEC 9075-13:

2023(E)

15.5 ROUTINE_JAR_USAGE base table

ROUTINE_JAR_USAGE base table

on

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 (

SPEQI FI C_CATALOG | NFORMATI ON_SCHEMA. SQL_| DENTFFIMER,
SPEQI FI C_SCHEMA | NFORMATI ON_SCHEMA. SQL_| DENT] FI ER,
SPEQI FI C_NAME | NFORMATI ON_SCHEMA. SQL_| DENF FI ER,
JAR| CATALOG | NFORMATI ON_SCHEMA. SQL_{-DENTI FI ER,
JAR][ SCHEMA | NFORMATI ON_SCHEMA. SQ\I'DENTI FI ER,
JAR[NAMVE | NFORMATI ON_SCHEMA. SGL_| DENTI FI ER,

CONTRAI NT ROUTI NE_JAR_USAGE_PRI MARY_KEY
PRI MARY KEY ( SPECI FI C_CATALOG, SPECI FI C_SCHEMA, SPECI FI GuNAME,

CON$TRAI NT JAR JAR USAGE_CHECK_REFERENCES_JARS
CHECK ( JAR CATALOG NOT I N

CON

)

Descri

1) Th
<€)

2) Th

<u

exfernal Java)routine being described.

3) Th

JAR CATALOG, JAR SCHEMA, JAR NAME ),

( SELECT CATALOG NAME
FROM SCHEMATA )
R
( JAR CATALOG, JAR SCHEMA, JAR NAMEM) "IN
( SELECT JAR CATALOG, JAR SCHEMALJAR NANVE
FROM JARS ) ),

STRAI NT JAR_JAR_USAGE_FOREI GN_KEY_ROUTI NES

DREI GN KEY ( SPECI FI C_CATALOG, SPECKFI C_SCHEMA, SPECI FI C_NAME )
REFERENCES ROUTI NES

ption

e ROUTINE_JAR_USAGE table has one row for each external Java routine that names a ]
kternal Java referénce string>.

t values of SPECIFIC_CATALOG, SPECIFIC_SCHEMA, and SPECIFIC_NAME are the <catalo
hqualifiedésehema name>, and <qualified identifier>, respectively, of the <specific nam

e values of JAR_CATALOG, JAR_SCHEMA, and JAR_NAME are the <catalog name>, <unqu

AR in an

b name>,
b> of the

alified

schi

ema name>, and <jar id>, respectively, of the <jar name> of the JAR being referenced i1

1 the

external Java routine’s <external Java reference string>.

Initial

No

Table Population

ne.
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15.6

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.

Defini

ion

‘Insert into the Definition‘ after

the code:

. JAVA

Descri
No
Initial

No

CHECK ( EXTERNAL_LANGUAGE | N
( "ADA', 'C, 'coBOL',
' FORTRAN , ' MUMPS', ' PASCAL', ' PLI

ption

additional Descriptions.

Table Population

additional Initial Table Population items;
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15.7

Functi
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2023(E)

15.7 TYPE_JAR_USAGE base table

TYPE_JAR_USAGE base table

on

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 FLER;
USER DEFI NED_TYPE_SCHEMA | NFORMATI ON_SCHEMA. SQL_ | DENTIRIER,
USER_DEFI NED_TYPE_NANME | NFORMATI ON_SCHEMA. SQL_| DENTH Ft ER,
JAR| CATALOG | NFORMATI ON_SCHEMA. SQL_I DENTI FI ER,
JAR| SCHEMA | NFORMATI ON_SCHEMA. SQL_t DENTI FI ER,
JAR[NANE | NFORMATI ON_SCHEMA. SQL [“BENTI FI ER,

CONSTRAI NT TYPE_JAR_USAGE_PRI MARY_KEY
PRI MARY KEY (USER_DEFI NED_TYPE_CATALOG, USER DEFI NED_TYPE_SCHEMA,

CONSTRAI NT TYPE_JAR USAGE_CHECK_REFERENCES JARS
CHECK ( JAR CATALOG NOT IN

CONSTRAI NT TYPE_JAR USAGE_FOREl GN_KEY_USER’ DEFI NED_TYPES

F

)

Descri
1) Th
2) Th
UsS
ide
3) Th
sch

USER_DEFI NED_TYPE_NAME, JAR CATALOG, JAR SCHEMA, JAR NAME),

( SELECT CATALOG NAMVE
FROM SCHEMATA )
R
( JAR CATALOG, JAR SCHEMA, JAR NAME )OI\
( SELECT JAR CATALOG, JAR SCHEMA, JAR: NAME
FROM JARS ) ),

DREI GN KEY ( USER_DEFI NED_TYPE_CATALOG USER _DEFI NED_TYPE_SCHEMA,
USER _DEFI NED_TYPE_NAME!) REFERENCES USER DEFI NED_TYPES

ption
e TYPE_JAR_USAGE table-has one row for each external Java type.

e values of USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA, and
ER_DEFINED_TYRE_NAME are the <catalog name>, <unqualified schema name>, and <
ntifier>, respectively, of the <user-defined type name> of the external Java type being d¢

e values(of| JAR_CATALOG, JAR_SCHEMA, and JAR_NAME are the <catalog name>, <unqu
emaname>, and <jar id>, respectively, of the <jar name> of the JAR being referenced it

ex1ernal Java type’s <external Java class clause>.

qualified
bscribed.
alified

n the

Initial

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 privilege descriptors.

Definition

‘Insert into the Definition| after

CONTRAI NT USAGE_PRI VI LEGES_OBJECT_TYPE_CHECK
CHECK ( OBJECT_TYPE IN

( ' DOVAIN , ' CHARACTER SET',
' COLLATI ON', ' TRANSLATI ON', ' SEQUENCE'

the coddg:

"JAR

Insert irfto the Definition | after

UNI ON
SELECT SEQUENCE_CATALOG, SEQUENCE_SCHEMA, SEQUENCE_NAME,
" SEQUENCE'
FROM SEQUENCES
the code:
UNI ©N
SELECT JAR CATALOG JAR SCHEMA, JAR*NAME, 'JAR
FROM JARS
Description

1) ‘In bert into Description, 4), after the last list item:

JAR The object to which the privilege applies is a JAR.

Initiall Table Pepulation

No|additipnal 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

‘Insert into the Definition‘ after

CONSTRAI NT USER_DEFI NED_TYPES_ORDERI NG_CATEGORY_CHECK
CHECK ( ORDERI NG_CATEGORY | N
( ' RELATIVE , 'MAP', ' STATE

the code:

' COVPARABLE'

Insert into the Definition| after

REF| DTD I DENTI FI ER | NFORMATL ON_SCHEMA. SQL_| DENTI FI ER,
the code:

EXTERNAL_NAVE | N\FORMATI ON_SCHEMA. CHARACTER_DATA,

EXTERNAL _LANGUAGE NNFORMATI ON_SCHEMA. CHARACTER _DATA

OPNSTRAI NT USER_DEFI NED_TYPE_EXTERNAL LANGUAGE CHECK
CHECK ( EXTERNAL_LANGUAGE IN ( 'JAVA ) V),
JAVA | NTERFACE | NFORMATI ON_SCHEMA. CHARACTER_DATA

OPNSTRAI NT USER DEFI NED_TYPE_JAVA | NTERFACE_CHECK
CHECK ( JAVA INTERFACE IN ( ' SERNALI ZABLE , ' SQLDATA' ) ),
CON$TRAI NT USER_DEFI NED_TYPES_COVBINNATI ONS
CHECK ( ( ( EXTERNAL_LANGUAGE = “JAVA' ) AND

( EXTERNAL_NAVE, JAVA | NTERFACE ) |'S NOT NULL )

R

( ( EXTERNAL_LANGUAGE, EXTERNAL_NAME, JAVA | NTERFACE )

'S NULL ) )

Description

1) ’In bert into DeScription 7), after the last list item:

COMPARABLE Two values of this type may be compared with j ava. | ang. Conpar abl {’s
compar eTo( ) method.

2) ’In sertafter the last Descrintion:l Case:

a) 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.

© ISO/IEC 2023 - All rights reserved 105


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

	Contents
	Tables
	Foreword
	Introduction
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Concepts
	4.1 Notations and conventions
	4.1.1 Notations
	4.1.2 Specification of built-in procedures
	4.1.3 Specification of deployment descriptor files

	4.2 Java programming language
	4.3 SQL-invoked routines
	4.3.1 Characteristics of SQL-invoked routines

	4.4 Java class name resolution
	4.5 SQL result sets
	4.6 Parameter mapping
	4.7 Unhandled Java exceptions
	4.8 Data types
	4.8.1 Host language data types

	4.9 User-defined types
	4.9.1 Introduction to user-defined types
	4.9.2 User-defined type comparison and assignment
	4.9.3 User-defined type descriptor
	4.9.4 Accessing static fields
	4.9.5 Converting objects between SQL and Java
	4.9.5.1 Introduction to conversion of objects between SQL and Java
	4.9.5.2 SERIALIZABLE
	4.9.5.3 SQLDATA
	4.9.5.4 Developing for portability


	4.10 Built-in procedures
	4.11 Basic security model
	4.11.1 Privileges

	4.12 JARs
	4.12.1 Introduction to JARs
	4.12.2 Deployment descriptor files


	5 Lexical elements
	5.1 <token> and <separator>
	5.2 Names and identifiers

	6 Scalar expressions
	6.1 <method invocation>
	6.2 <new specification>

	7 Predicates
	7.1 <comparison predicate>

	8 Additional common rules
	8.1 Invoking an SQL-invoked routine
	8.2 Execution of array-returning functions

	9 Additional common elements
	9.1 <language clause>
	9.2 <Java parameter declaration list>
	9.3 <SQL Java path>
	9.4 <routine invocation>
	9.5 Java routine signature determination

	10 Schema definition and manipulation
	10.1 <drop schema statement>
	10.2 <table definition>
	10.3 <view definition>
	10.4 <user-defined type definition>
	10.5 <attribute definition>
	10.6 <alter type statement>
	10.7 <drop data type statement>
	10.8 <SQL-invoked routine>
	10.9 <alter routine statement>
	10.10 <drop routine statement>
	10.11 <user-defined ordering definition>
	10.12 <drop user-defined ordering statement>

	11 Access control
	11.1 <grant privilege statement>
	11.2 <privileges>
	11.3 <revoke statement>

	12 Built-in procedures
	12.1 SQLJ.INSTALL_JAR procedure
	12.2 SQLJ.REPLACE_JAR procedure
	12.3 SQLJ.REMOVE_JAR procedure
	12.4 SQLJ.ALTER_JAVA_PATH procedure

	13 Java topics
	13.1 Java facilities supported by this document
	13.1.1 Package java.sql
	13.1.2 System properties

	13.2 Deployment descriptor files

	14 Information Schema
	14.1 Information Schema digital artifact
	14.2 JAR_JAR_USAGE view
	14.3 JARS view
	14.4 METHOD_SPECIFICATIONS view
	14.5 ROUTINE_JAR_USAGE view
	14.6 TYPE_JAR_USAGE view
	14.7 USER_DEFINED_TYPES view
	14.8 Short name views

	15 Definition Schema
	15.1 Definition Schema digital artifact
	15.2 JAR_JAR_USAGE base table
	15.3 JARS base table
	15.4 METHOD_SPECIFICATIONS base table
	15.5 ROUTINE_JAR_USAGE base table
	15.6 ROUTINES base table
	15.7 TYPE_JAR_USAGE base table
	15.8 USAGE_PRIVILEGES base table
	15.9 USER_DEFINED_TYPES base table

	16 Status codes
	16.1 SQLSTATE

	17 Conformance
	17.1 Claims of conformance to SQL/JRT
	17.2 Additional conformance requirements for SQL/JRT
	17.3 Implied feature relationships of SQL/JRT

	A SQL conformance summary
	B Implementation-defined elements
	C Implementation-dependent elements
	D SQL optional feature taxonomy
	E Deprecated features
	F Incompatibilities with ISO/IEC 9075:2016
	G Defect Reports not addressed in this edition of this document
	Bibliography
	Index
	C084806e_foreword.pdf
	Foreword

	Blank Page



