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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) 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, govefnmental
and non-governmental, in liaison with ISO and IEC, also take part in the work. In the field of information
technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

The procedures used to develop this document and those intended for its further maintenance are degcribed in
EC Directives, Part 1. In particular the different approval criteria needed forthe different types of
documert should be noted. This document was drafted in accordance with the editorial rules of the ISO/IEC

Attention is drawn to the possibility that some of the elements of this document may be the subject qf patent
rights. I§O and IEC shall not be held responsible for identifying any or all stich patent rights. Details of any
patent rights identified during the development of the document will bein the Introduction and/or o1l the ISO

constitutg an endorsement.

For an explanation on the meaning of ISO specific termis*and expressions related to conformity asseysment, as
well as information about ISO's adherence to the World Trade Organization (WTO) principles in the
Technicgl Barriers to Trade (TBT) see the following'URL: www.iso.org/iso/foreword.html.

The committee responsible for this document i ISO/IEC JTC 1, Information technology, SC 32, Data
managernent and interchange.

This foufth edition of ISO/IEC 9075-13/cancels and replaces the third edition (ISO/IEC 9075-13:2008), which
has been|technically revised. It alse‘incorporates Technical Corrigendum ISO/IEC 9075-13:2008/Cof.1:2010.

A list of pll parts in the ISO/IEC 9075 series, published under the general title Information technologly —
Databasg languages — Qk;ean be found on the ISO website.

NOTE  [he individual parts of multi-part standards are not necessarily published together. New editions of one or more parts can
be publish¢d without publication of new editions of other parts.
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Introd

The orga

9075-13: 2016(E)

uction

nization of this part of ISO/IEC 9075 is as follows:

1) Clause 1, “Scope”, specifies the scope of this part of ISO/IEC 9075.

art of

2) Clal
ISO

3) Clad
of I

4) Clau

5) Clau
and

6) Clad
7) Clau

8) Clau
part

9) Clau
asso|

10) Clad

11) Clad
and

12) Clad
and

13) Clay
14) Clad

15) Clad
16) Clad
17) Ann

se 2 _“Naormative references” _identifies additional standards that thro |gh reference in this

IEC 9075, constitute provisions of this part of ISO/IEC 9075.

se 3, “Definitions, notations, and conventions”, defines the notations and conventionsused in
O/IEC 9075.

se 4, “Concepts”, presents concepts used in the definition of Java routines andtypes.

se 5, “Lexical elements”, defines a number of lexical elements used in therdefinition of Java
by pes.

se 6, “Scalar expressions”, defines the elements of the languagethat'produce scalar values.
se 7, “Predicates”, defines the predicates of the language.

se 9, “Additional common elements”, defines additional language elements that are used in
of the language.

Ciated with the definition of Java routines and types.

se 11, “Access control”, defines facilities far controlling access to SQL-data.

lypes.

se 13, “Java topics”, defines the-facilities supported by implementations of this part of 1SO/I
the conventions used in dgployment descriptor files.

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

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

se 17, *Conformance”, defines the criteria for conformance to this part of ISO/IEC 9075.

this part

routines

\various

se 10, “Schema definition and manipulation”, defirigs.the schema definition and manipulation statements

se 12, “Built-in procedures”, definesiéw built-in procedures used in the definition of Java floutines

EC 9075

se 15, “Definition'Schema”, defines base tables on which the viewed tables containing schema infor-
mation depend.

XA “SQL Conformance Summary”, is an informative Annex. It summarizes the conforma

nce

requ

irements of the SQL language.

18) Annex B, “Implementation-defined elements”, is an informative Annex. It lists those features for which
the body of this part of ISO/IEC 9075 states that the syntax, the meaning, the returned results, the effect
on SQL-data and/or schemas, or any other behavior is partly or wholly implementation-defined.

19) Annex C, “Implementation-dependent elements”, is an informative Annex. It lists those features for which
the body of this part of ISO/IEC 9075 states that the syntax, the meaning, the returned results, the effect
on SQL-data and/or schemas, or any other behavior is partly or wholly implementation-dependent.
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20) Annex D, “Deprecated features”, is an informative Annex. It lists features that the responsible Technical
Committee intend will not appear in a future revised version of this part of ISO/IEC 9075.

21) Annex E, “Incompatibilities with ISO/IEC 9075:2011 and 9075:2008”, is an informative Annex. It lists
incompatibilities with the previous version of this part of ISO/IEC 9075.

22) Annex F, “SQL feature taxonomy”, is an informative Annex. It identifies features of the SQL language

specified in this part of ISO/IEC 9075 by an identifier and a short descriptive name. This taxonomy is used
to specify conformance

23) Annex G, “Defect reports not addressed in this edition of this part of ISO/IEC 9075”, is an infefimative
Annex. It describes the Defect Reports that were known at the time of publication of this-part ofjthis
Intefnational Standard. Each of these problems is a problem carried forward from the previous edition of

ISOfIEC 9075. No new problems have been created in the drafting of this edition of this International
Standard.

In the text of this part of ISO/IEC 9075, Clauses begin a new odd-numbered page;-and in Clause 5, “{Lexical

elementgf’, through Clause 17, “Conformance”, Subclauses begin a new page.Any resulting blank space is not
significant.
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INTERNATIONAL STANDARD ISO 9075-13:2016(E)

| nfor mation technology — Database languages — SQL —

Part 13:
SQL Routines and Types Using the Java™ Programming L anguage (SQL{JRT)

1 Scape

This parf of ISO/IEC 9075 specifies the ability to invoke static methods written intthe Java™ programming
languagg as SQL-invoked routines and to use classes defined in the Java programming language as SQL
structurefl user-defined types. (Java is a registered trademark of Oracle Corporation and/or its affiliatgs.)

©ISO/IEC 2016 — All rights reserved Scope 1
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2.1 1SO and |EC standards

2 Normativereferences

The foIIowmg referenced documents are indispensable for the appllcatlon of this document. For dated references,

only the gd

any ame

21 |

[1SO9
Framd

[1SO9
Found

[1SO9
Objec]

[1SO9
Inforn

22
[ILS]
http

[JVM
http

[JavaA
http

[JavaS

http|:

seri

dments) applles

SO and | EC standards

Language Bindings (SQL/OLB).

P75-11] ISO/IEC 9075-11:2016, Information technotogy — Database languages — SQL —
nation and Definition Schemas (SQL/Schemata):

Dther international standards

The Java™ Language Specification, Java SE 7 Edition.
-//docs.oracle._com/javase/specs/jls/se7/jlIs7.pdf.

The Java™ Virtual Machine Specification, Java SE 7 Edition.
-//docs.oraclescom/javase/specs/jvms/se7/jvms7 . pdfT.

\P1] Java™ Platferm Standard Edition 7 APl Specification,
-//docs Oracle.com/javase/7/docs/api/index.html.

erialization] Java™ Object Serialization Specification.
//dacs.oracle.com/javase/7/docs/platform/serialization/spec/
Al TOC._html.

{ncluding

Part 10:

D75-1] ISO/IEC 9075-1:2016, Information technology — Database languages — SQL — Part 1:
wor k (SQL/Framework).

D75-2] ISO/IEC 9075-2:2016, Information technology — Database' languages — SQL — Part 2:
ation (SQL/Foundation).

p75-10] ISO/IEC 9075-10:2016, Information technology —Database languages — QL —

Part 11:

[JDBC] JDBC™ 4.1 Soecification

http

://download.oracle.com/otn-pub/jcp/jdbc-4 1-mrel-spec/-

jdbc4.1-fr-spec.pdf.

©ISO/IEC 2016 — All rights reserved
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3 Definitions, notations, and conventions

I SO/IEC 9075-13:2016(E)
3.1 Definitions

This Clause modifies Clause 3, “Definitions, notations, and conventions”, in |SO/IEC 9075-2.

3.1 Definitions

This Subflause modifies Subclause 3.1, “Definitions”, in 1SO/IEC 9075-2.

3.1.1 Definitionstaken from [JLS]

For the purposes of this document, the definitions of the following terms-given in [JLS] apply.

3111 | block

3.1.1.2 | classdeclaration
3.1.1.3 | classinstance
3.1.14 | classvariable
3.1.15 | fied

3.1.1.6 | instanceinitializer
3.1.1.7 | instancevariable
3.1.1.8 | interface

3.1.19 | local variable
3.1.1.10| nested class
3.1.1.11| package

3.1.1.12| staticinitializer

3.1.1.13| “subpackage

3.1.2 Definitionstaken from [JVM]

For the purposes of this document, the definitions of the following terms given in [JVM] apply.

3.1.21 classfile
3.1.2.2 JavaVirtual Machine

©ISO/IEC 2016 — All rights reserved Definitions, notations, and conventions 5


https://iecnorm.com/api/?name=3efe38bdb0a90785f2a130dd2ded62d1

I SO/IEC 9075-13:2016(E)
3.1 Definitions

3.1.3 Definitions provided in Part 13

For the purposes of this document, in addition to those definitions adopted from other sources, the following
definitions apply:

3131

3.1.3.2

3.1.33

3134

3.135

3.1.3.6

3.1.3.7

3.1.3.8

3.1.39

3.1.3.10

31311

31312

default connection

JDBC connection to the current SQL-implementation, SQL-session, and SQL-transaction established

with the data source URL " jdbc:default:connection”

NOTE 2 — (See [RFC2368] and [RFC3986] for more details about URLS.)

deployment descriptor

one or more SQL-statements that specify <install actions> and <remove actions>-to be ta
respectively, by the SQLJ . INSTALL_JAR and SQLJ . REMOVE_JAR procedures and that are
in a deployment descriptor file

deployment descriptor file

text file containing deployment descriptors that is contained in a JAR,-for which the JAR's
entry, as described by the java.util . jar section of [JavaAPI], specifies SQLJIDeployr
scriptor: TRUE

external Java data type
SQL user-defined type defined with a <user-defined type definition> that specifies an <exte
type clause>.

external Javaroutine
external routine defined with an <SQL-invoked-routine> that specifies LANGUAGE JAV/
either PROCEDURE or FUNCTION, or defined with a <user-defined type definition> that
an <external Java type clause>

installed JAR
JAR whose existence has been registered with the SQL-environment and whose contents h
copied into that SQL-environment due to execution of one of the procedures SQLJ. INST.
and SQLJ.REPLACE_JAR

Java Archive (JAR)
zip-formatted file,sas'described by the java.util.zip section of [JavaAPI], containing
more Java class and ser files, and zero or more deployment descriptor files

NOTE 3 —~JARs are a normal vehicle for distributing Java programs and the mechanism specified by this I
Standarnd'to provide the implementation of external Java routines and external Java data types to an SQL-er

JVM
Java,Virtual Machine, as defined by [JVM]

en,
ontained

manifest
fentDe-

nal Java

A and
specifies

ave been
A\LL_JAR

Zero or

ternational
lvironment.

sor file

file containing representations of Java objects in the form defined in [JavaSerialization]

subject Java class

Java class uniquely identified by the combination of the class's subject Java class name and its

containing JAR

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

system class

6 SQL Routinesand Types Using the Java Programming Language (SQL/JRT)  ©ISO/IEC 2016 — All righ
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3.1 Definitions

any Java class provided by a conforming implementation of this part of ISO/IEC 9075 that can be
referenced by an external Java routine or an external Java data type without that class having been

included in an installed JAR

3.2 Conventions

This Subflause modifies Subclause 3.3, “Conventions’, in 1SO/IEC 9075-2.

3.21 $pecification of built-in procedures

Built-in procedures are specified in terms of:

Fungtion: A short statement of the purpose of the procedure.

Sigrjature: A specification, in SQL, of the signature of the procedure. The only purpose of the s
is to|specify the procedure name, parameter names, and parametertypes. The manner in which th
in plocedures are defined is implementation-dependent.

before the General Rules may be successfully applied.

al Rules: A specification in English of the run=time effect of invocation of the procedure.

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

The scople of notational symbols-is'the Subclause in which those symbols are defined. Within a Subc
symbols [defined in the Signature, Access Rules, or General Rules can be referenced in other rules pr
that they|are defined before.being referenced.

3.2.2 $pecification of deployment descriptor files

gnature
ese built-

Rules: A specification in English of rules governirgjthe accessibility of schema objects that shall

\Where

[ which

pguence
cation of
General

SQL.

ause, the
bvided

Deployment.descriptor files are specified in terms of:

©ISO/IEC 2016 — All rights reserved

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.

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.
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3.2 Conventions

— Conformance Rules; A specification of how the element shall be supported for conformance to SQL.
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4.1 The Java programming

4 Concepts

This Clause modifies Clause 4, “Concepts”, in 1SO/IEC 9075-2.

language

4.1

The Javal
the follo

A classi

definitiof. A class is declared by a class declaration that specifies a possibly.eémpty set consisting of

more fiel
initialize
The scop
is declarg
in the cla
instance
block or

A classi
declared
available

With the
aclassn
class is a
declared

Class Bi

The Java programming language

programming language is a class-based, object-oriented language. This part:0fISO/IEC 90
ving Java concepts and terminology.

5 the basic construct of Java programs, in that all executable Java cod€.is contained in a Java

ds, zero or more methods, zero or more nested classes, zero or morg interfaces, zero or more
'S, zero or more static initializers, and zero or more constructers.

e of a variable is a class, an instance of the class, or a method of the class. The scope of a var
d static is the class, and the variable is called a class variable. The scope of each other variable
Ss is instances of the class, and such a variable is called an instance variable. Class variable
variables of a class are called fields of that class. The scope of a variable declared in a meth
Java for statement in which it is declared in that'method, and the variable is called a local

nstance consists of an instance of each instance variable declared in the class and each instancs
in the superclasses of the class. Class inStances are strongly typed by the class name. The o
on a class instance are those defined for its class.

exception of the class java. lang-Object, each class is declared to extend (at most) one ot
pt explicitly declared to extend;another class implicitly extends java. lang.Object. The ¢
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class.
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with either the class name or the name of an mstance 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 or, in the case of a constructor,
with “new”. The method body of an instance method can reference its class variables, 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 name space and classes within a package are
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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 import 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 class.
A protected variable or method can only be referenced by methods of the same class or subclasses thereof. A

method thatis-netdee aFe yrethod dectaredby classes

An interface is a Java construct consisting of a set of method signatures. An interface can be implemgnted by
ore classes, a class can be declared to implement zero or more interfaces, and a class is reggiired to

The JavalSerializableinterface, java. io.Serializable, as described in [JavaAR}, defines a transfprmation
Java instance and a java. io.OutputStreamor java. io. InputStream, as defined by the
java.iq.OutputStreamand java. io. InputStream sections of [JavaAP{}respectively, writing a persistent
represenfation of an instance of a Java object and reading a persistent representation of an instance o[La Java
object. This transformation retains sufficient information to identify thesmest specific class of the instance and
to recondtruct the instance.

The Java|SQLData interface, java.sql .SQLData, as described.in [JDBC] and [JavaAPl], defines aftransfor-
mation bptween a Java instance and an SQL user-defined data;type.

The sourge for a Java class is normally stored in a Java filewith the file-type “java”, e.g., myclass. java.
Java is nprmally compiled to a byte coded instruction setthat is portable to any platform supporting Java. A
file contdining such byte code is normally stored in aclassfile with the file-type “class”, e.g., nyclass|.class.

A set of ¢lass files can be assembled into a Javasarchive file, or JAR (usually with a file extension of [“.jar”. A
JAR is a pip formatted file containing a set of.Java class files. JARs are the normal vehicle for distributing Java
programs.

4.2 $QL-invoked routines

This Subglause modifies Subclause 4.33, “SQL-invoked routines”, in |SO/IEC 9075-2.

421 Overview of SQL-invoked routines

This Subcrause modifies ubclause 4.33.T, ~Overview of SQL-Invoked routines™, 1n TISO/TEC 9075-2.

|Rep|ace the lead text of the 11th paragraph |A static SQL-invoked method, whether or not it is an external Java
routine, satisfies the following conditions:

4.2.2 Characteristics of SQL-invoked routines

This Subclause modifies Subclause 4.33.2, ““Characteristics of SQL-invoked routines”, in ISO/IEC 9075-2.
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| Insert after the 2nd paragraph| External routines appear in two seemingly similar, but fundamentally differing,
forms, where the key differentiator is whether or not the external routine’s routine descriptor specifies that the
body of the SQL-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 from other external routines include:

— 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 catalogs; for an external Java
routine, the executable form is provided by a specified subject Java routine that exists in the SQL-environ-
meng i i -

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

NOTH 4 — Once an external Java routine has been created, its use in SQL statements executed by the containing SQL-environment
is simjilar to that of other external routines.

|Replace|the 8th paragraph| There are three cases when selecting the SQL-inveKed routine to be executed:

— [Insqrt before list element2)|If the instance SQL-invoked method is-anexternal Java routine, the ferm “set
of oyerriding methods” is not applicable; for such methods, the capabilities provided by overriding methods
dupllicate Java's own mechanisms and the subject routine executed is the one that would be invoked when
no overriding methods are specified.

|Rep|ace the 13th paragraph| If the SQL-invoked routine is an‘éxternal routine, then an effective SQL garameter
list is comstructed before the execution of the <routine hody>. The effective SQL parameter list has gifferent
entries dgpending on the parameter passing style of the SQL-invoked routine. The value of each entry in the
effective[SQL parameter list is set according to the.General Rules of Subclause 9.4, “<routine invocgtion>".
When th¢ SQL-invoked routine is not an externakJava routine, the values in the effective SQL paramjeter list
are passed to the program identified by the <rgutine body> according to the rules of Subclause 13.5, “IData type
correspondences”, in [1ISO9075-2]; when the SQL-invoked routine is an external Java routine, valueq in the
effective[SQL parameter list are passed to-the program identified by <routine body> according to thg rules of
Subclauge 4.5, “Parameter mapping”, After the execution of that program, if the parameter passing style of the
SQL-invpked routine is SQL, then‘the'SQL-implementation obtains the values for output parameterg (if any),
the valug| (if any) returned from the program, the value of the exception data item, and the value of the message
text (if apy) from the values assigned by the program to the effective SQL parameter list. If the pararmeter
passing gtyle of the SQL-invoked routine is JAVA, then such values are obtained from the values assigned by
the program to the effective SQL parameter list and the uncaught Java exception (if any). If the parameter
passing gtyle of the SQL-invoked routine is GENERAL, then such values are obtained in an implemgntation-
defined manner.

4.3 Javactassnameresotution

Typical JVMs provide a class name resolution, or search path, mechanism based on an environmental variable
called CLASSPATH. When a JVM encounters a previously unseen reference to a class, the members of the
list of directories and JARSs appearing in the classpath are examined in order until either the class is found or
the end of the list is reached. Failure to locate a referenced class is a runtime error that will often cause the
application that experiences it to terminate.

When JARs appear in the CLASSPATH, an ability exists for further effective extension of that CLASSPATH.
Additional JARs will be included in the class resolution process when a JAR in the CLASSPATH has a manifest
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specifying one or more Class-Path attributes. A Class-Path attribute provides relative URLs of additional
JARs. These Class-Path attribute URLS are relative to the source, for example, the directory, containing the
JAR whose manifest is then being processed. A full URL, for example a file:/ or http:// format URL, is
not allowed in a Class-Path attribute. The JARs enumerated by Class-Path attributes extend the CLASS-
PATH.

When a JVM is transitioned to being effectively within an SQL-environment, the problem of managing the
JVM's class name resolution continues to exist, but with a change in emphasis. One important change is that
an installeg-=3AR-mantfest: ass—Path-attributescannotbe-honered—No-relative- UREHRasmeantng when
the sourde of the current JAR is given by a <catalog name>, <unqualified schema name>, and <jardd>. To
allow thq creators of Java applications a greater degree of control over class name resolution, and thq added
security gssociated with that control, a Class-Path attribute-like mechanism is defined to-bela progerty of
the JARS|containing the Java applications, rather than as an environmental variable of the ¢urrent sessjon (such
as, for example, CURRENT_PATH for dynamic statements). This mechanism, referredto’as a JAR's $QL-Java
path, propides a means for owners of installed JARs to control the class resolution pracess that the CLASSPATH
and Class-Path attributes give users and creators of JARs outside an SQL-envirenment. But, note that these
two mechanisms are only similar, they are not identical. If, while an external dava routine is being executed, a
previous|y unseen class reference is encountered, that class is searched for inthé JAR containing the definition
of the cufrently executing class, and, if it is not found, the class will be sought in the manner specifigd by the
SQL-Javp path associated with that JAR (if any).

An SQL{Java path specifies how a JVM resolves a class name when-a class within a JAR references p class

that is nat a system class or not in the same JAR. SQLJ . ALTERCJAVA_PATH is used to associated an $QL-Java
path with a JAR. An SQL-Java path is a list of ( referenced.item, referenced JAR) pairs. A referenced|item can
be either|a class, a package, or *' to specify the entire JAR."The SQL-Java path list is searched in theorder the
pairs are|specified. For each (referenced item, referencedJAR) pair (RI, RJ):

— If Rl is the class name, then the class shall be,defined in RJ. If it is not, an exception condition ig raised.

— IfRljis the package of the class being resolved, then the class shall be defined in RJ. If it is not, an gxception
condition is raised.

— IfRJis " and the class is defined infRJ, then that resolution is used; otherwise, subsequent pairs are tested.

4.4  $QL result sets

Cursors, jor SQL resultsets, appear to Java applications in two forms; the first, as an object of a class|that

implements the intérface java.sqgl .ResultSet as defined in [JDBC] and [JavaAPl], referred to a3 a JDBC
ResultSet; the second, as an object of a class that implements the interface sqlj - runtime .ResultS¢tlter-
ator as fefined by ISO/IEC 9075-10, referred to as an SQLJ Iterator.

In [ISO9075-2], SYL-INVOKed procedures are declared 10 De able 1o 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 external Java
routines that are SQL-invoked procedures can likewise be declared to return zero or more dynamic result sets,
in some other respects, this part of ISO/IEC 9075's treatment of result set cursors differs from that of [1ISO9075-
2].

In a Java application, all JDBC ResultSets and SQLJ lterators are implicitly result set cursors, that is, their
underlying cursor declarations implicitly specify WITH RETURN. So, in this part of ISO/IEC 9075, to actually
be a returned result set cursor it is not sufficient that the corresponding JDBC ResultSet's or SQLJ Iterator's
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underlying cursor be open when the SQL-invoked procedure exits; the JDBC ResultSet or SQLJ Iterator shall
also have been explicitly assigned to a parameter of the subject Java routine that represents an output parameter.
As discussed in Subclause 4.5, “Parameter mapping”, and Subclause 9.4, “<routine invocation>", output
parameters are represented to a subject Java routine as the first element of a one dimensional array of a Java
data type that can be mapped to an SQL data type. For dynamic result sets, the array shall be of a class that
implements the interface java.sqgl .ResultSet or the interface sqlj . runtime.ResultSetlterator,
the JDBC ResultSet or SQLJ Iterator shall have been explicitly assigned to the first element of that array, and
that JDBC ResultSet or SQLJ Iterator shall not have been closed.

Itis imptLrtant to note that this difference in how a result set cursor becomes a returned result set,cargor is
invisible fo the calling application. As described in Subclause 9.4, “<routine invocation>", the calling application
will be rg¢turned zero or more dynamic result sets in the order in which the cursors were opened, just|as in
[1ISO9075-2]; the order of the parameters in the subject Java routine does not impact the arder in which the
calling application accesses the returned result sets.

4.5 [Parameter mapping

Let ST b¢ some SQL data type and let JT be some Java data type.

ST and JT are simply mappableif and only if ST and JT are specifi€d respectively in the first and second|columns
of some fow of the Data type conversion tables, Table B.1, enfitled “JDBC Types mapped to Java Types”, in
[JDBC].[The Java data type JT is the corresponding Java data type of ST.

ST and JT are object mappableif and only if ST and JT are'specified respectively in the first and second|columns
of some fow of the Data type conversion tables, TableB.3, entitled “Mapping from JDBC Types to Java
ObjectTypes”, in [JDBC], or if the descriptor of ST Specifies that it is an external Java data type and the
descriptdr specifies JT as the <Java class name>'jin the <jar and class name>.

ST and J[I" are output mappable if and onlyif:

— JT i3 a one dimensional array typ€ with an element data type JT2 (that is, JT is “JT2[]”) and ST |s either
simply mappable to JT2 or object mappable to JT2.

— JTi¢ java. lang.StringBuffer and its corresponding parameter in the augmented SQL pargmeter
declpration list is the savearea data item.

An SQL frray type with'an element data type ST and JT are array mappableif and only if JT is a one dimensional
array type with an glement data type JT2 and ST is either simply mappable to JT2 or object mappablg to JT2.

ST and J[I are.mappable if and only if ST and JT are simply mappable, object mappable, output mappable, or
array mappable’

A Java data type 15 mappabie if and only if iTis mappable 10 some SQL data type.
A Java class is result set oriented if and only if it is either:
— A class that implements the Java interface java.sqgl .ResultSet.

— A class that implements the Java interface sqlj . runtime.ResultSetlterator.
NOTE 5 — These classes are generated by iterator declarations (#sql 1terator) as specified in [1ISO9075-10].

A Java data type is result set mappable if and only if it is a one-dimensional array type with an element type
that is a result set oriented class.
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A Java method with M parameters is mappable (to SQL) if and only if, for some N, 0 (zero) < N < M, the data
types of the first N parameters are mappable, the last M—N parameters are result set mappable, and the result
type is either simply mappable, object mappable,or void.

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

AlJavac

[JDBC] ¢ontains JDBC's SQL to Java data type mappings defined in the JDBC type mapping tables.|If ST is
an exterrfal Java data type that appears in the INFORMATION_SCHEMA.USER_DEFINEDATYPES view,
then let JT be ST's descriptor's <Java class name> in its <jar and class name>. JDBC's data type ‘mapping tables
are effectively extended. A row (ST, JT) is considered to be an additional row in Table B.3,-Mapping|from
JDBC Tyfpes to Java Object Types, and a row (JT, ST) is considered to be an additional row in Table B.4,
Mappind from Java Object Typesto JDBC Types.

4.6 nhandled Java exceptions

Java excéptions that are thrown during execution of a Java method in’SQL can be caught, or handled} within
Java; if this is done, then those exceptions do not affect SQL progessing. All Java exceptions that are incaught
when a Java method called from SQL completes appear in thec<SQL-environment as SQL exception cgnditions.

The mes$age text may be specified in the Java exceptionspecified in the Java throw statement. If the Java

exception is an instance of java.sql . SQLException, or a subtype of that type, then it may also specify an
SQLSTATE value. If the Java exception is not an instance of java.sql . SQLException, or if that éxception
does not ppecify an SQLSTATE value, then the default SQL exception condition for an uncaught Java ¢xception
is raised.

When a Java method executes an SQL statement, any exception condition raised in the SQL statemept will be
raised in|the Java method as a Java exception that is specifically the java.sql . SQLException suljclass of
the Java ¢lass java. lang.Exception. For portability, a Java method called from SQL, that itself gxecutes
an SQL gtatement and that catches an SQLEXxception from that inner SQL statement, should re-throw that
SQLExcegption.

4.7 Datatypes

This Subflause’modifies Subclause 4.1, “Data types”, in 1SO/IEC 9075-2.

4.7.1 Host language data types

This Subclause maodifies Subclause 4.1.3, “Host language data types”, in ISO/IEC 9075-2.

|Rep|ace the 1st paragraph\ Each host language has its own data types, which are separate and distinct from
SQL data types, even though similar names may be used to describe the data types. Mappings of SQL data
types to data types in host languages are described in Subclause 11.60, “<SQL-invoked routine>", in [ISO9075-
2], in Subclause 21.1, “<embedded SQL host program>", in [ISO9075-2], and in Subclause 8.1, “<embedded
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SQL host program>”, in [1ISO9075-10]. Not every SQL data type has a corresponding data type in every host
language.

4.8 User-defined types

This Subclause modifies Subclause 4.7, ““User-defined types’”, in I1SO/IEC 9075-2.

4.8.1 Introduction to user-defined types

This Subflause modifies Subclause 4.7.1, “Introduction to user-defined types”, in 1SO/IEC 9075-2.

| Insert affer the 1st paragraph\ User-defined types appear in two seemingly similar, but fundamentally differing,

forms inwhich the key differentiator is whether or not the create type statement-for the user-defined fype

specifiesfan external language of “JAVA”. When an external language of JAVA'is specified, the user-¢lefined
type is af external Java data type and the create type statement definesca-mapping of the user-definedl type's
attributeg and methods directly to the public attributes and methods ef a'subject Java class. This is different

from usef-defined types that are not external Java data types. The differences include:

For gvery other user-defined type, there is no requirementfaran association with an underlying class; each
metiod of a user-defined type that is not an external Java-data type can be written in a different language
(for pxample, one method could be written in SQL andanother written in Fortran). Such user-defiped types
canrjot have methods written in Java. By contrast, all methods of an external Java data type shall Qe written
in Jgva, (implicitly) have a parameter style of JAVA, and be defined in the associated Java class ¢r one of
its stiperclasses.

For gvery other user-defined type, there is no explicit association between a user-defined type's attributes
and pny external representation of their’content. In addition, the mapping between a user-defined type's
metiods and external methods is made over time by subsequent CREATE METHOD statementg. By
contyast, for external Java dataitypes, the association between the user-defined type's attributes and methods
and the public attributes and methods of a subject Java class is specified by the create type statement.

For external Java data types, the mechanism used to convert the SQL-environment's representatipn of an
instgnce of a user-defined type into an instance of a Java class is specified in the <interface using|clause>.
Such conversions.are performed, for example, when an external Java data type is specified as a (subject)
parameter in afrethod or function invocation, or when a Java object returned from a method or function
invogation is'stored in a column declared to be an external Java data type. <interface specificatign> can
be e|ther(SERIALIZABLE, specifying the Java-defined interface java. io.Serializable (ngt to be
conflused.with the isolation level of JDBC-defiped
intetfaceJava—se-—SOData—Se 2

For every other user-defined type, there is no explicit support of static attributes. For external Java data
types, the <user-defined type definition> is allowed to include <static field method spec>s that define
observer methods against specified static attributes ofthe subject Java class.

The scope and persistence of any modifications to static attributes made during the execution of a Java
method is implementation-dependent.
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4.8.2 User-defined type comparison and assignment

For every other user-defined type, the implementation of every method that isn't 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.

Support for the specification of overriding methods is not provided for methods that are external Java
routines.

NOTt=—0Onceamrexternat-JavadatatypehasbeencreatedtitsuseimSQt—statementsexecutedby-thecontaimimg-SQL-imple-
mentgtion is similar to that of other user-defined types.

This Subglause modifies Subclause 4.7.5, “User-defined type comparison and assigniment™, in | SO/IEC 9075-2.

|Replace|the 5th paragraph | Let comparison function of a user-defined type T, e the ordering functionfincluded

in the usgr-defined type descriptor of the comparison type of Ty, if any.

|Replace|the 6th paragraph| Two values V1 and V2 whose most specific types are user-defined types T|L and T2

are comgarable if and only if T1 and T2 are in the same subtype family and each have some comparigon type

CT1and|CT2, respectively. CT1 and CT2 constrain the comparisan forms and comparison categories pf T1 and
T2 to be the same and to be the same as those of all their supettypes. If the comparison category is COMPARA.-
BLE, thep no comparison functions shall be specified for Tland T2. If the comparison category is eithgr STATE
or RELATIVE, then the comparison functions of T1 and T2 are constrained to be equivalent. If the comparison

category|is MAP, they are not constrained to be equivalent.

4.8.3 User-defined type descriptor

This Subflause modifies Subclause4:7.7, “User-defined type descriptor”, in | SO/IEC 9075-2.

| Augmerit 1st paragraph||add the keyword COMPARABLE to the list in 4th list item|

| Augment 1st paragraph/{insert following 10th list item| An indication of whether the user-defirfed type
is ar] external Javasdata type.

|Insert affer the 1stparagraph| If the user-defined type is an external Java data type, then the user-defined type

descriptdr also.includes:

16

Thel<jar and class name> of the user-defined type.
The <interface specification> of SERIALIZABLE or SQLDATA.

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

If <method specification list> is specified, then, for each <method specification> contained in <method
specification list>, a method spec descriptor that includes:

¢ The <method name>.

e The <specific method name>.
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4.8 User-defi

The <SQL parameter declaration list>.
The <returns data type>, and indication of SELF AS RESULT.
The <result cast from type>, if any.

The package, class, and name of the Java routine corresponding to this method and, if speci
signature.

ned types

fied, its

Anandication-afwwihothor STATIC
XTI ToOTCatroT T OT WHCTIC T T

If STATIC is specified, then an indication of whether this is a static field method.

of the class that declares that static field.

AN indication of whether the method is deterministic.

contains SQL, or does not possibly contain SQL.

IAn indication of whether the method should not be invoked if any-argument is the null value,
case the value of the method is the null value.

r-defined type is not an external Java data type, then the user-defined type descriptor also in

P representation is a predefined data type, then ‘the descriptor of that type; otherwise, the att
riptor of every originally-defined attribute andevery inherited attribute of the user-defined t

e <method specification list> is specifiedsthen, for each <method specification> contained in
ification list>, a method specification-descriptor that includes:

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

The <SQL parameter declaration list> augmented to include the implicit first parameter with g
name SELF.

The <language hame>,
If the <language name> is not SQL, then the <parameter style>.

The <returns data type>.

If this is a static field method, then the <Java field name> of the static field and the cJava clags name>

IAn indication of whether the method possibly writes SQL data, possibly reads SQL data, pgssibly

in which

cludes:

ibute
yPe.

<method

arameter

The<result cast from type>, if any.

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

<overriding method specification>.

If the <method specification> is an <original method specification>, then an indication of whether

STATIC or CONSTRUCTOR is specified.

An indication whether the method is deterministic.

An indication whether the method possibly writes SQL data, possibly reads SQL data, possibly contains

SQL, or does not possibly contain SQL.
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An indication whether the method should not be invoked if any argument is the null value, i
case the value of the method is the null value.

n which

NOTE 7 — The characteristics of an <overriding method specification> other than the <method name>, <SQL parameter declaration
list>, and <returns data type> are the same as the characteristics for the corresponding <original method specification>.

4.8.4 Accessing static fields

The field
tionally &

SQL's <
is, in par
attributeg
provide 3
clause ddg
the name
is invoke
Whether

485 (

While ap
need not
itself nee
or java
convertir]
mentiong
sistently
values, o
of a metH
or modif
in the da

This Intg
clause>:
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If th

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

, because of the difficulty in specifying the scope, persistence, and transactianal properties

in a database environment. An external Java data type's <user-defined type definition> does,

mechanism for read-only access to the values of Java static fields. The <static field method

fines a method name for a method with no parameters; its <external/variable name clause>

d in the normal manner for STATIC methods and returns the value’'of the specified Java stat
final or non-final, SQL provides no mechanism for updating the values of Java static fields.

Converting objects between SQL and Java

an addi-
Lpdated.

ser-defined type definition> does not include a facility for specifying attributes to.be STATIC. This

Df static
NOWever,
spec>
specifies

of a static field of the subject Java class or a superclass of the subject.Java class. A static fieldd method

c field.

plication programmers or end users manipulating Java objects in the database through SQL s

abase.

rnational Standard supports these options to specify object state conversion in the <external

b <uSer-defined type definition> specifies an <interface specification> of SERIALIZABLE,

Java

atements

be aware of the specific mechanism used, to-achieve that conversion, the developer of the Jaya class
(s to prepare for it in the form of implementing special Java interfaces (i.e., java. io.Seriafizable
sgl .SQLData). <user-defined type\definition> introduces a clause for specifying the interface for

g object state information betweenthe SQL database and Java in the scope of SQL statemefts. As

d above, a conversion from SQL to Java can potentially take place when an object that has been per-
stored in the SQL database-is-accessed from inside an SQL statement to retrieve attribute (or field)

I to invoke a method on the/object, or when the object is used as an input argument in the invocation
od. A conversion in the opposite direction, from Java to SQL, may be required when a newly created
ed object, or an object that is the return value of a method invocation, needs to be persistenfly stored

Java type

then the

interface java.io.Serializable is used for object state conversion.

If the <user-defined type definition> specifies an <interface specification> of SQLDATA, then the Java
interface java.sqgl .SQLData defined in [JDBC] and [JavaAPI] is used for object state conversion.

If the <user-defined type definition> does not specify an <interface specification>, then it is implementation-
defined whether the Java interface java.io.Serializable or the Java interface java.sql .SQLData

will

be used for object state conversion.
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4.85.1 SERIALIZABLE

If the <interface specification> of a <user-defined type definition> specifies SERIALIZABLE, then object state

communication is based on the Java interface java.io.Serializable. The Java class referenced
<external Java class clause> of the <user-defined type definition> shall specify “implements
jJava.io.Serializable” and shall provide a niladic constructor.

in the

In this case, the SQL object state that is stored persistently and made available to methods of the SQL type is

defined gntirely by the Java serialized object state. The attributes defined for the SQL type shall corrg
public figlds of the corresponding Java class, which shall be listed in the <external Java attribute 'clad
each attr{bute. Consequently, the SQL attributes define access to those portions of the object staté tha
intended|to become visible inside SQL statements, but might not comprise the complete state 0f the
(which may include additional fields in the Java class).

4.8.5.2 [SQLDATA

If the <interface specification> of a <user-defined type definition> specifies SQLDATA then object s
communjcationis based on the Java interface java.sql . SQLData defined in [JDBC] and [JavaAPI].
class referenced in the <external Java class clause> of the <user-defined type definition> shall specif
“implenents java.sql.SQLData” and shall provide a niladic constructor.

In this cdse, only the attributes defined in the statement comprise the complete state of the SQL obje
Additiongl public or private attributes defined in the Java class do not become part of the object state
by this part of ISO/IEC 9075. The Java object representation may be entirely different from the SQL|
attributeg, if desired. For example, an SQL Point type may define a geometric point in terms of cartes
dinates, \hile the corresponding Java class definés it using polar coordinates. The only requirement
by the implementor of the Java class is that the implementations of the java.sql . SQLData methods
and writeSQL read and write the attributesyin the same order in which they are defined in the <user-
type defipition>.

To imprdve portability, it is possible to also specify <external Java attribute clause>s for SQL attribu
if an <inferface specification> of SQLDATA is specified. However, the <external Java attribute claus
ignored in this case, because.they are not needed for implementing attribute access in SQL or for co
objects between SQL and-Java.

4.8.5.3 |Developing for portability

spond to
se> of
tare
bbject

[ate
The Java

y

't type.
defined
object
ian coor-
0 be met
readSQL
defined

es, even
P>S are
verting

The follqwing guidelines provide maximum portability of Java classes across different implementatio

ns of this

part of ISO/IEC 9075 that may not support both the SERIALIZABLE and the SQLDATA options:

— The Java class used for implementing the SQL type should implement both java.io.Seriali
and java.sql .SQLData.

zable

— The Java class should define the complete object state that needs to become persistent or has to be preserved

across invocations as public Java fields.
— The EXTERNAL NAMEs of the SQL attributes should be specified.
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The <interface using clause> should be omitted in the <user-defined type definition>, so that an implementation
that does not support both interfaces can default to the interface that it supports.

4.9 Built-in procedures

This part of ISO/IEC 9075 differs slightly from other parts of ISO/IEC 9075 in its treatment of the schema
object infroduced to install the external Java routines and external Java data types in an SQL-environment —
that is, irf its treatment of JARs. Rather than define new SQL-schema statements that (for example)adg or drop
JARs using optional clauses to cause execution of their contained deployment descriptors, this Interrjational
Standard|introduces a set offour built-in procedures and a new schema in which those procedures ard defined.

The new|[schema — named SQLJ — is, like the schema named INFORMATION_SCHEMA, defined to exist
in all catplogs of an SQL system that implements this part of ISO/IEC 9075, and to‘contain all of the built-in
procedures defined in this part of ISO/IEC 9075.

Built-in procedures defined in this part of ISO/IEC 9075 are:

— SQLJ. INSTALL_JAR — to load a set of Java classes in an SQL system.

— SQLJ.REPLACE_JAR — to supersede a set of Java classes in a)SQL system.

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

— SQLP.ALTER_JAVA_PATH — to specify a path for name resolution within Java classes.

4.10 Basic security model

This Subflause modifies Subclause 4.40, “Basic security model”, in | SO/IEC 9075-2.

4.10.1 Privileges

This Subglause modifies Subclause 4.40.2, “Privileges™, in ISO/IEC 9075-2.

|Augmerit the list inthe 1st paragraph|
— JAR

| Augmert the'list in the 11th paragraph|
— JAR

|Insert after the 11th paragraph| The privileges for facilities defined in this part of ISO/IEC 9075 are as follows:

— The privileges required to invoke the SQLJ . INSTALL_JAR, SQLJ.REPLACE_JAR,and SQLJ.REMOVE_JAR
procedures are implementation-defined.

NOTE 8 — 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_ PATH procedure and the owner
shall also have the USAGE privilege on each JAR referenced in the path argument.
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— Invocations 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.

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

It is implementation-defined 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 the current user.

411 JARs

A JAR id a Java archive containing a set of Java class and ser files and optionally-a‘deployment dgscriptor
file. Instglled JARs provide the implementation of external Java routines and exterral Java data typeq to an
SQL-environment.

JARSs arg| created outside the SQL-environment. They are copied into the SQL-environment by the
SQLJ. INSTALL_JAR procedure. No subsequent SQL statement or pracedure modifies an installed JAR in any
way, oth¢r than to remove it from the SQL-environment, to replace itin'its entirety, or to alter its SQ|-Java
path. In particular, no SQL operation adds classes to a JAR, remgyes’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 sigfed, and
often contain manifest data that might be invalidated by modification of JARs by the SQL-environmeént.

Each installed JAR is represented by a JAR descriptor. AYJAR descriptor contains:
— Thelcatalog name, schema name, and JAR identifier of the JAR.

— The|SQL-Java path of the JAR.

4.11.1 Deployment descriptor_files

When a JAR is installed, one or.more <SQL-invoked routine>s that define external Java routines shall belexecuted
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.
-invoked
routines and user-defined types. Later, when a JAR is removed, corresponding <drop routine statement>s,

If a JAR fis4o be mstalled in several SQL |mplementat|ons the <SQL mvoked routine>s, <user- defined type
ent>s,
<drop data type statement>s, <drop user-deflned orderlng statement>s and <revoke statement>s will often be
the same for each implementation. To assist the automation of repeated installations, deployment descriptor
files contain the variants of SQL-schema statements defined in this part of ISO/IEC 9075. These statements
are grouped into multi-statement install actions and remove actions respectively executed by

SQLJ. INSTALL_JAR and SQLJ.REMOVE_JAR procedures when deployment is requested. In addition, an
implementation-defined 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 “thisjar” is used as a
place holder JAR name for the containing JAR.
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This part of ISO/IEC 9075 provides a mechanism to execute its variants of SQL-schema statements, namely
by requesting deployment during invocation of SQLJ. INSTALL_JAR and SQLJ.REMOVE_JAR procedures. A
conforming SQL-implementation is required to support either deployment descriptor based execution of its
SQL-schema statements (Feature J531, “Deployment”) or another standard statement execution mechanism
such as direct invocation or embedded SQL (Feature J511, “Commands™); a conforming SQL-implementation
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.

51 <token> and <separator>

This Subflause modifies Subclause 5.2, “<token> and <separator>"’, in | SO/IEC 9075-2.

Functipn

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

Format

<non-regerved word> ::=
'l Al alternatives froml|SQ |EC 9075-2
| COMPARABLE
| INTERFACE
| JAVA

| SQLPATA

<reserved word> ::=
'l Al alternatives fromlSQO | EC 9075-2
| JAR

SyntaX Rules

No additional-Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.
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Confor mance Rules

No additional Conformance Rules.
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5.2 Namesand identifiers

This Subclause modifies Subclause 5.4, “Names and identifiers”, in 1SO/IEC 9075-2.

Function

Specify names.

Format

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

<jar idp :-:=
<identifier>
<Java class name> ::=
[ <pagkages> <period> ] <class identifier>

<jar anfl class name> ::=
<jar jd> <colon> <Java class name>

<qualiffed Java field name> ::=
[ <Jaya class name> <period> ] <Java field name>

<packages> ::=
<packpge identifier> [ <period> <package‘rdentifier> ]...

<packagg¢ identifier> ::=
<Java| identifier>

<class jdentifier> ::=
<Java| identifier>

<Java fjeld name> ::=
<Java| identifier>

<Java megthod name> :: =
<Java| identifier>

<Java iflentifiers ::=
I'l See the_Syntax Rules

Syntax Rules
1) |Insertthis SR|<Java identifier> shall be a valid identifier according to the rules of Java parsing and lexical
analysis.

NOTE 9 — The rules of Java parsing and lexical analysis are specified in [JLS].

2) |Insert this SR| The character set supported, and the maximum lengths of the <package identifier>, <class
identifier>, <Java field name>, and <Java method name>are implementation-defined.

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

No additional Access Rules.

General Rules

1) |Insert this GR|A <jar name> identifies a JAR.

2) |Insqrt this GR| A <jar id> represents an unqualified JAR name.

3) [Insdrt this GR| A <Java class name> identifies a fully qualified Java class.

4) \ Insdrt this GR|A <packages> identifies a fully qualified Java package.

5) |Insdrt this GR] A <package identifier> represents an unqualified Java package name.

6) |Insqrt this GR]A <class identifier> represents an unqualified Java class name.

7) |Insgrt this GR| A <Java field name> represents the name of a field within‘a Java class.

8) |Insdrt this GR] A <Java method name> represents the name of a nmigthod within a Java class.

Confofmance Rules

No additional Conformance Rules.
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6 Scalar expressions

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

6.1 «method invocation>

This Subflause modifies Subclause 6.17, ““<method invocation>"’, in | SO/IEC 9075-2!

Functipn

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

Format

No addi {ional Format itens.

Syntax Rules

1) \Inse rt after SR 2)| If UDT is an external Java data type, then <method invocation> shall immediptely
conthin <direct invocation>.

Access Rules

No gdditional Access Rules.

General Rules

No gdditional-General Rules.

Confor| marnce Rules

No additional Conformance Rules.
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6.2 <new specification>

This Subclause maodifies Subclause 6.19, “<new specification>"’, in 1SO/IEC 9075-2.

Functi

Invoke a

on

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

Forma

No add

Syntax

t

ional Format itens.

Rules

No additional Syntax Rules.

Access

Rules

No gdditional Access Rules.

Gener

Al Rules

1) |[Insg

CcOoNg

tructor of an external Java data type is-implementation-defined.

Confofmance Rules

1) |Insg

rt this CR| Without FeatuteJ571, “NEW operator”, conforming SQL language shall not cor|

<ne

<roy
Speg
Javal

v specification> in which the schema identified by the implicit or explicit <schema name> ¢
tine name> RN immeédiately contained in <routine invocation> immediately contained in th
ification> containsa user-defined type whose user-defined type name is RN and that is an e
data type.

rt this GR| If Feature J571, “NEW operator” is not supported, then the mechanism used to ipvoke a

tain a
f the

e <new
ternal
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7.1 <comparison p

7 Predicates

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

7.1

redicate>

This Sub

Functi

Specify

Forma

No addi

Syntax

Kcomparison predicate>

Clause modifies Subclause 8.2, ““<comparison predicate>, in 1SO/IEC 9075°2)

Oon

comparison of two row values.

t

ional Format itens.

Rules

pe
ypes. If the
n category
he compar-

ment the
plementing

1) NOTE 10 — |Replace Note 336| The comparisonform and comparison categories included in the user-defined t
Hescriptors of both UDT1 and UDT2 are constrained to be the same and to be the same as those of all their supert
comparison category is COMPARABLE, then'ho comparison functions are specified for T1 and T2. If the comparis
s either STATE or RELATIVE, then UDT¥'and UDT2 are constrained to have the same comparison function; if t
son category is MAP, they are not constrained to have the same comparison function.

AccesgRules

No additional AccessRules.
General Rules
1) [Insqrt béfore GR 1)b)iv)3)| If the comparison category of UDT, is COMPARABLE, then:
a) Thesubject SQL data type shall be an external Java data type. Let JC be the subject Java class of that
external Java data type.
NOTE 11 — Syntax Rules in Subclause 10.11, “<user-defined ordering definition>", require that JC imple
Javainterface java. lang.Comparable. Theinterface java. lang . Comparabl e requiresanim
Java class to have a method named compareTo, whose result data type is Javai nt.
b) Let XJV be the value of X in the associated JVM. Let YJV be the value of Y in that associated JVM.
) X=Y

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

XJV.compareTo(YJV) < 0

e) X<>Y

has the same result as if the JVM executed the Java boolean expression
XJV.compareTo(YJV) 1= 0

h X>Y

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

g K<=Y

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

hy X >=Y

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

XJV.compareTo(YJV) >= 0

Conformance Rules

No additional Conformantce Rules.
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8 Additional common rules

This Clause modifies Clause 9, “Additional common rules’, in |SO/IEC 9075-2.
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8.1 Execution of array-returning functions

This Subclause modifies Subclause 9.16, “Execution of array-returning functions”, in 1SO/IEC 9075-2.

Function

Define th

e execution of an external function that returns an array value.

Syntax

No gdditional Syntax Rules.

Access

No additional Access Rules.

Gener

Rules

Rules

Al Rules

1) [Reglace GR 6)|Case:

a)
b)

If P is an external Java routine then let PN and N:be EN-FRN-2.

Otherwise, let PN and N be the number of values in the static SQL argument list of P.

2) |Replace lead text of GR 7)| If P is not an extérnal Java routine, then P has a list of EN paramete

who

5e host language data types are determined as follows:

3) \Replace the lead text of GR 9)| If P is:not an external Java routine, and the call type data item h3

of —

| (indicating open call), then:

4) [Inse

rt before GR 10)| If P is anekternal Java routine, and the call type data item has a value of -1 (i

ope|

a)

b)

call), then P is executed with a list of parameters PD;, 1 (one) < i < EN, whose values are set a

Let JPDL be ancordered list of the data types of the Java parameters declared for P in the or
appear in P's declaration.

NOTE-12 — If any Java parameter is declared to be of an array class, then JPDL reflects that information.

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

c)

s PD;

s a value

ndicating
5 follows:

der they

For4 ranging from PN+1 to PN+FRN, let JP; be the component type of JPDT..

NOTE 13 — The component type of a Java array is defined in [JLS].

d) Fori ranging from 1 (one) to PN, if the value of ESP; is the SQL null value and if JPDT; is any of
boolean, byte, short, int, long, float, or double, then an exception condition is raised:

e)

external routine invocation exception — null value not allowed.
For i ranging from 1 (one) to PN,

Case:
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If ESP; is a user-defined type, then let the most specific type of ESP; be U, let UIShe the
<interface specification> specified by the user-defined type descriptor of U, and let SICU be
the subject Java class of U.

Case:
1) If UISis SERIALIZABLE, then:
A) SICU's method readObject() is executed to convert the value of ESP; to a Java

i)

f) |Fori ranging from PN+1 to PN+FRN:

i)

i)

g) |For the save area data item, for i equal to EN-1:

i)

object, the value of PD;.

B) The method of execution of the subject Java class's implementation offreadObject()
is implementation-defined.

NOTE 14 — If UISis SERIALIZABLE, then, as described in Subclause 10:4;“<user-defined type defi-
nition>", the subject Java class of U implements the Java interface java.i0.Serializable and
defines that interface's readOb ject () method as described by [JavaAPI].

2) 1T UISis SQLDATA, then:

A) SICU's method readSQL() is executed to convert'the value of ESP; to a Jaya object,
the value of PD;.

B) The method of execution of the subjectdava class's implementation of readSQL(Q) is
implementation-defined.

NOTE 15 — If UISis SQLDATA, then, as.described in Subclause 10.4, “<user-defined type ddfinition>",
the subject Java class of U implementsithe Java interface java.sql . SQLData and defipes that
interface's readSQL () method a§’described by [JDBC] and [JavaAPI].

Otherwise, the value of PD; is setfo the value of ESP; .

Let PAD; be a Java array.of length 1 (one) and data type JP; initialized as specified i [JLS].

NOTE 16 — PAD; is'a Java object effectively created by execution of the Java expression new JP;[1].

PD; is replaced by PAD;.

Case;

1) If the Java data type JPDT; is an array class of java. lang.String, then let PAD; be a
Java array of length 1 (one) of java. lang.String, initialized as specified in [ULS].

i)

NOTE+—PABisaJdavaobjecteffectivelycreated-by-executionof the Javaexpresstonrrew
jJava.lang.String[1].
2) Otherwise, create a java. lang. StringBuffer of the implementation- defined length
of a save area data item. Let LN be that implementation-defined length and let PAD; be

the Java object effectively created by execution of the Java expression new
java.lang.StringBuffer(LN). Theninitialize PAD; with LN null characters (U+0000).

PD; is replaced by PAD; .
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h)

i)

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

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

JCLSN.JMN( PDy, ..., PDeyn ):

5) |Re

item is

'000
rout
ditig

DO' (corresponding to the completion condition successful completion), or P is not an extetnpl Java
ne and the first 2 characters of the exception data item are '01' (corresponding to the cémpletion con-
n warning with any subcondition), then set the call type data item to 0 (zero) (indicating fetch call).

6) |Insg

rt before GR 10)b) | If P is an external Java routine and the prior invocation of P-did not terrinate

with

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

7) |Replace the lead text of GR 10)b)] If P is not an external Java routine and the value of the excefition data

item

is '02000' (corresponding to the completion condition no data):

8) |Insq

rt before GR 10)c)| If P is an external Java routine and the prior'invocation of P terminated with an

unhg
such
jav

a)

b)

Indled Java exception that is an instance of the class java.sql<SQLException, or a subclass of
a class, and the result of invoking the method getSQLState() against that instance is a
h . lang . String whose value is '02000' (corresponding:to the completion condition no datp) then:

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

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

9) \Replace the lead text of GR 11)a)\ If P is pot an external Java routine, then the values in the listjof EN

para|

eters PD; are set as follows:

10) [Insq

rt before GR 11)d)| If P is an-external Java routine, then P is executed with a list of EN pargmeters

PD;

a)

and whose values are set as.follows:

For i ranging from 1 (one) to PN,
Case:

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

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

Case:

34 SQL

1) If UISis SERIALIZABLE, then:

A) SICU's method readObject() 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 readObject()
is implementation-defined.

NOTE 18 — If UIS is SERIALIZABLE, then, as described in Subclause 10.4, “<user-defined type defi-
nition>", the subject Java class of U implements the Java interface java.io.Serializable and
defines that interface's readOb ject () method as described by [JavaAPI].
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e)

I SO/IEC 9075-13:2016(E)
8.1 Execution of array-returning functions

2) IfUISis SQLDATA, then:

A) SICU's method readSQL() is executed to convert the value of ESP; to a Java object,

the value of PD; .

B) The method of execution of the subject Java class's implementation of readSQL() is

implementation-defined.

NOTE 19 — If UISis SQLDATA, then, as described in Subclause 10.4, “<user-defined type definition>",

the subject Java class of U implements the Java interface Java.sql - SQLData and defi
interface's readSQL () method as described by [JDBC] and [JavaAPI].

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

For i ranging from PN+1 to PN+FRN:

NOTE 20 — PAD; is a Java object effectively created by execution of the Java expression new JP;
i) PD; is replaced by PAD; .
For the save area data item, for i equal to EN-1:
i) Case:

1) If the Java data type JP; is an array class'of java. lang.String, then let PAD;

array of length 1 (one) of java. lang. String, containing the value of the
java. lang.String returned bysthe prior execution of P.

2) Otherwise, let PAD; be a java.Tang.StringBuffer of length LN containing
of the java. lang. StridgBuffer returned by the prior execution of P.

i) 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 0 (zero) (in
fetch call).

Let JCLSN and JMINrbe respectively the subject Java class name, and the subject Java meth
of P. The following-Java statement is effectively executed:

JCLSN.JWMNQ.PD;, ..., PDen );

11) \Reqlace thelead text of GR 11)d)|)| IfPis not an external Java routme and e|ther the exception

hes that

i) Let PAD; be a Java array of length 1 (one) and data type JP; initialized as specified i [JLS].

[1].

be a Java

the value

dicating

bd name

fata item
5 are '01'

and the pr|or invocation of P did not terminate with an unhandled Java exception, then

12) \Replace GR 11)d)i)3)A)| If P is not an external Java routine and each PD; for i ranging from

| routine

(PN+FRN)+N+1 through (PN+FRN)+N+FRN (that is, the SQL indicator arguments corresponding to the
result data items), is negative, then let the E-th element of AR be the null value.

13) [Insert 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 that is a Java class has an associated value of the first element, ([0]), of PD; that is a Java null,
then let the E-th element of AR be the null value.
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14) \Replace GR 11)d)i)3)B)I)| If P is not an external Java routine and FRN is 1 (one), then let the E-th element
of AR be the value of the result data item.

15) \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:

)] If ESP; is a user-defined type, then:

1) Let EST; be the most specific type of the value of ESP;.

2) Let SICE be the most specific Java class of the value of PD; [0], and let-SPU be [the user-
defined type whose subject Java class is SICE and whose user-defined.type is EET; or is
a subclass of EST;.

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

4) Case:
A) If UISis SERIALIZABLE, then:

)] SICE's method writeObject)(is executed to convert the value of |PD; [0]
to the value SC; of user-defingdtype STU.

—h

I1)  The method of execution of the subject Java class's implementation ¢
writeObject() is implementation-defined.

NOTE 21 — If UISis SERIALIZABLE, then, as described in Subclause 10.4, “<user-dgfined type
definition>", the descriptor's subject Java class implements the Java interface java. i¢.Seri-
alizable and defines that interface's wr i teOb ject () method as described by|[JavaAPI].

B) If UISis SQLDATA, then:

)i SICE's method writeSQL() is executed to convert the value of PD; [0] to the
value SC; of user-defined type STU.

—h

I1).) " The method of execution of the subject Java class's implementation ¢
writeSQL(Q) is implementation-defined.

NOTE 22 — If UISis SQLDATA, then as described in Subclause 10.4, “<user-defined type defini-
tion>", the descriptor's subject Java class implements the Java interface java.sql . $QLData
and defines that interface's wr i teSQL () method as described by [JDBC] and [JavaAPI].

i) 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;.
i) Otherwise, let the E-th element of AR be the value of the following <row value expression>:

ROW ( SV1, ---, SVern )

16) |Replace the lead text of GR 11)d)ii)| If P is not an external Java routine and the exception data item is
'02000' (corresponding to completion condition no data), or if P is an external Java routine and the prior
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invocation of P terminated with an unhandled Java exception that is an instance of the class
java.sql .SQLException, or a subclass of such a class, and the result of invoking the method getSQL-
State() against that instance is a java. lang.String whose value is '02000' (corresponding to the

completion condition no data) then:

unctions

17) \Replace the lead text of GR 12)\ If P is not 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; whose values are set

as follows:

18) \ Insgrt after GR 12)| If P is an external Java routine and the call type data item has a value of 1-(pne)
(ind|cating close call), then P is executed with a list of EN parameters PD; and whose values ardg set as
follgws:

a) [Fori 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 UISbg the
<interface specification> specified by the user-defined type‘descriptor of U, and let JICU be
the subject Java class of U.
Case:
1) If UISis SERIALIZABLE, then:
A) SICU's method readObject() is.executed to convert the value of ESP; tofa Java
object, the value of PD; .
B) The method of execution ofithe subject Java class's implementation of readObject()
is implementation-defined.
NOTE 23 — If UISis SERIALIZABLE, then, as described in Subclause 10.4, “<user-defined type defi-
nition>", the subjectJava class of U implements the Java interface java.io.Serializable and
defines that interface's readOb ject () method as described by [JavaAPI].
2) If UISis SQLDATA, then:
A) SICU'smethod readSQL() is executed to convert the value of ESP; to a Jaya object,
the.value of PD; .
B)~"The method of execution of the subject Java class's implementation of readSQL(Q) is
implementation-defined.
NOTE 24 — If UISis SQLDATA, then, as described in Subclause 10.4, “<user-defined type ddfinition>",
the subject Java class of U implements the Java interface java.sql . SQLData and defipes that
interface's readSQL () method as described by [JDBC] and [JavaAPI].
i) Otherwise, the value of PD; is set to the value of ESP; .

b) Fori ranging from PN+1 to PN+FRN:

i)

i)

Let PAD; be a Java array of length 1 (one) and data type JP; initialized as specified in [JLS].

NOTE 25 — PAD; is a Java object effectively created by execution of the Java expression new JP; [1].

PD; is replaced by PAD; .
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c) For the save area data item, for i equal to EN-1:

i) Case:

1) If the Java data type JP; is an array class of java. lang.String, then let PAD; be a Java

array of length 1 (one) of java. lang.String, containing the value of the
java. lang.String returned by the prior execution of P.

2) Otherwise, let PAD; be a java. lang.StringBuffer of length LN containing the value
of the java. lang. StringBuffer returned by the prior execution of P.

i) PD; is replaced by PAD; .

d) [For the call type data item, for i equal to EN, the value of PD; is set to the value '1.(one) (indicating
close call).

e) |Let JCLSN and JMN be respectively the subject Java class name, and the-Subject Java methpd name
of P. The following Java statement is effectively executed:

JCLSN.JMN( PDy, ..., PDey ):

Conformance Rules

No gdditional Conformance Rules.
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9 Additional common elements

This Clause modifies Clause 10, ““Additional common elements’, in |SO/IEC 9075-2.
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9.1 <language clause>

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

Function

Specify a programming language.

Format

<language name> ::=
Il Al alternatives from|SQ|EC 9075-2
| JAVA

SyntaX Rules

No additional Syntax Rules.

Access Rules

No gdditional Access Rules.

General Rules

| Augmerit Table 18, “Standard programming_lahguages”

Table 1+~ Standard programming languages

Langliage Relevant standard
keyword
JAVA [JLS]

Conformance Rules

No additional Conformance Rules.

9.2 <Javaparameter declaration list>

Function

Specify the Java types of parameters for a Java method.
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Format

<Java parameter declaration list> ::=
<left paren> [ <Java parameters> ] <right paren>

<Java parameters> :-:=
<Java data type> [ { <comma> <Java data type> }... ]

<Java data type> :5:=
Il See the Syntax Rules

Syntax Rules
1) A<Javadatatype> is a Java data type that is mappable or result set mappable, as spgcified in Subclause 4.5,

“Parfameter mapping”. The <Java data type> names are case sensitive, and shall“be fully qualified with
thein package names, if any.

Accesg Rules

Non

1]

General Rules

Nong.

Confofmance Rules

1) Without Feature J631, “Java signatures?, conforming SQL language shall not contain a <Java parameter
declpration list> that is not equivalent to the default Java method signature as determined in Subclause 9.5,
“Javp routine signature determination”.
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9.3 <SQL Java path>

Function

Control the resolution of Java classes across installed JARs.

Form

<SQL Ja
[ <pa

<path e
<left

<refere
[ <
| [ <

<resolu
<jar

Syntax

Non

Access

Non

Gener

1) Whe
JsJ

2) No(

1
L
ya path> ::=

th element>. .. ]

lement> ::=
paren> <referenced class> <comma> <resolution jar> <right parén>

nced class> ::=
backages> <period> ] <asterisk>
backages> <period> ] <class identifier>

kion jar> ::=
hame>

Rules

11}

Rules

11}

Al Rules

n a Java class CJ in @aAR J is executed in an SQL-implementation, let P be the SQL-Java {
AR descriptor.

NOTE 26 — A JAR descriptor's SQL-Java path is set by an invocation of the SQLJ . ALTER_JAVA_PATH ¢

lass-Pathattribute affects class resolution. Every static or dynamic reference in CJto a g

the name CN:that is not a system class and is not contained in J is resolved as follows.

Fo

—

bach <path element> PE (if any) in P, in the order in which they were specified:

a)

b)

c)

ath from

rocedure.

lass with

Let RC and RJ be the <referenced class> and <resolution jar>, respectively, contained in PE. Let JR

be the JAR referenced by RJ.

If RJ is not the name of an installed JAR, then an exception condition is raised: Java execution —

invalid JAR name in path.

NOTE 27 — This exception can only occur if the implementation-defined action taken for an

SQLJI.ALTER_JAVA PATH call that raised an exception results in leaving invalid <jar name>s in the SQL-Java

path.
If RC is equivalent to CN, then:
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)] If CN is the name of some class C in JR, then CN resolves to class C.

i) If CN is not the name of a class in JR, then an exception condition is raised: Java execution —
unresolved class name.

d) If RCsimply 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.ClI,
then:

1) IT CN 1s the name or1 a class C In JR, then CN resolves 10 class C.

i) If CN is not the name of a class in JR, then an exception condition is raised: Java execution —
unresolved class name.

e) |If RC simply contains <asterisk> and does not simply contain <packages>, then:
)] If CN is the name of a class C in JR, then CN resolves to class C.

i) If CN is not the name of a class in RJ, then CN is not resolved by’the <path elementx being
considered and the next <path element> in P is considered.

3) If CNis not resolved after all <path element>s in P have been considered, then an exception cordition is
raisqd: Java execution — unresolved class name.

Confofmance Rules

1) Without Feature J601, “SQL-Java paths”, conforming:SQL language shall not contain an <SQL Java path>.
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9.4 <routineinvocation>

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

Function

Invoke an_ SQL -invoked routine.
Format

No addi {ional Formmt itens.

Syntax

Rules

1) |[Insg

rt this SR] If SR is an external Java routine, then:

a)

b)

Access

No additional Access Rules.

Gener

No <SQL argument> immediately contained in <SQL argumentlist> shall immediately cor
<generalized expression>.

If validation of the <Java parameter declaration list> hasseen implementation-defined to be p

tain

brformed

by <routine invocation>, then the Syntax Rules of Subglatse 9.5, “Java routine signature determination”,

are applied with <routine invocation> as ELEMENT, 0 (zero) as INDEX, and SR as SUBJE(

Rules

Al Rules

1) |Insg

rt after GR 3)b)ii)1)] If Risan external Java routine, then let CPV; be an implementation-def

null

value of declared type:T;.

2) |Insg

rt before GR 4)| IR is an external Java routine that is not a static field method, then let P be th

Java

method of R:

NOTE 28 +— The subject Java method of an external Java routine is defined in Subclause 9.5, “Java routine signa
Mination’™:

3) |Replacéthe lead text of GR 4)] If Ris an external routine that is not an external Java routine, thg

CT.

ned non-

e subject
ture deter-

eN:

4) |Replace the lead text of GR 5)f)ii)| If Ris not a static field method, then:

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

a)
b)
c)
d)

The identities of all temporary tables.
The cursor instance descriptors of every open cursor.
All prepared statements.

All SQL descriptor areas.
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e) Every currently available result set sequence RSS along with the specific name of an SQL-invoked
procedure SP and the name of the invoker of SIP for the invocation causing RSSto be brought into
existence.

6) |Insert before GR 8)d)|If R specifiess PARAMETER STYLE JAVA, then

Case:

a) If Risan SQL-invoked function that is an array-returning external function or a multiset-returning
external function, then the eftective SQL parameter Tist ESPL of R 1S Set as TolTows:

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).

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

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

iv)  Foriequal to PN+FRN+1, the i-th entry in ESPL is the save area’data item and for i pqual 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 argiment 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.

NOTE 29 — Initialization of the save area data item occurs inSubclause 8.1, “Execution of array-returning functions”;
for now, it is set to null.

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

7) |Replace the lead text of GR 8)g)ii)1)| If Ris'not an external Java routine and Ris neither an array-feturning
extefnal function nor a multiset-returningexternal function, then P is executed with a list of EN parameters
PD; lwhose parameter names are PN;and whose values are set as follows:

8) |Insdrt before GR 8)g)ii)3)| If Ris:ah external Java routine and Ris not an array-returning external function
or ajmultiset-returning external-function, then P is executed in a manner determined as follows dand with
a list of parameters PD; whose values are set as follows:

a) |Let SRD be routing-descriptor of R.

b) [If SRD indicates that R is an SQL-invoked method, then let SRUDT be the user-defined typé whose
descriptorcontains SR's corresponding method specification descriptor MSD and let JCLSN be the
subject-Java class of SRUDT.

c) |Case:

i) If SRD indicates that R is an SQL-invoked method and MSD indicates that R is a static field
method, then:
1) Let JSF be the subject static field of R

NOTE 30 — 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 31 — “effective returns data type” is defined in the Syntax Rules of Subclause 10.4, “<routine
invocation>", in [ISO9075-2].
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3) Case:
A) If ERT is a user-defined type, then

)i Let SICE be the most specific Java class of the value of JSF, and let STU be
the user-defined type whose subject Java class is SICE and whose user-defined

type is ERT or is a subclass of ERT.

i) Let UIShbe the <interface specification> specified by the user-defined type

descriptor of STU.
Case:
1) If UISis SERIALIZABLE, then:

a) The subject Java class SICE's writeObject() method is §
to convert the Java value of JS- to the SQL.\alue SSFV of use
type STU.

b) The method of execution of the subjéct Java class's implem
of writeObject() is implementation-defined.

NOTE 32 — If UISis SERIALIZABLE, then, as described in Subc
“<user-defined type definition>", the descriptor's subject Java class i
the Java interface JayvaZ 10.Serializable and defines that
writeObject () method as described by the [JavaAPI].

2) If UISis SQLDATA, then:

a) The subjectJava class SICE's method writeSQL() is exec
convert the-Java value of JSF to the SQL value SSFV of use
type STU.

b) The method of execution of the subject Java class's implem
of writeSQL() is implementation-defined.

NOTE 33 — If UISis SQLDATA, then, as described in Subclause 1(

defined type definition>", the descriptor's subject Java class impleme

interface java.sql . SQLData and defines that interface's wr i {
method as described by [JDBC] and [JavaAPI].

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

4) <Let RESULT be an arbitrary site of declared type ERT. The rules of Subclause 9
assignment”, in [1SO9075-2], are applied with SSFV as VALUE and RESULT as ]
The result of the <routine invocation> is the value of RESULT. No further Gene
of this Subclause are applied.

pxecuted
r-defined

entation

ause 10.4,
mplements
interface's

uted to
r-defined

entation

4, “<user-
nts the Java

FeSQLO

2, “Store
[ARGET.
ral Rules

i) Otherwise:

1) LetJPDL be an ordered list of the data types of the Java parameters declared for P in the

order they appear in P's declaration.

NOTE 34 — If any Java parameter is declared to be of an array class, then JPDL reflects that information.

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

Case:
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A) If JPDL contains one or more Java data types, then prefix JPDL with JCLSN.

B) Otherwise, replace JPDL with JCLSN.

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

4) Fori ranging from 1 (one) to EN, if JP; is of an array class, then let JP; be the component

type of JP;.

Case:

Case:

1)

1)

NOTE 35 — The COMponent type Of a Java array 1s aefimed in [JLS].

5) Foriranging from 1 (one) to EN, if ESP; is the SQL null value and if JP; is any.of 4

byte, short, int, long, float, or double, then an exception conditionris ra
external routine invocation exception — null value not allowed.

6) Foriranging from 1 (one) to EN,

A) If the declared type of ESP; is a user-defined type,then let the most specific
ESP; be U, let UIShbe the <interface specification>'specified by the user-defined type
descriptor of U, and let SICU be the subject Java class of U.

If UISis SERIALIZABLE, then:

1)

2)

if UISis SQLDATA, then:

1)

2)

oolean,
sed:

type of

The subject Java class’SICU's method readObject() is executed to

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

The method-of execution of the subject Java class's implementat]
readObject() is implementation-defined.

NOTE36’'— If UISis SERIALIZABLE, then, as described in Subclause 10.4,

on of

<user-

defined type definition>", the subject Java class of U implements the Java interface
Java. io.Serial izable and defines that interface’s readOb ject() method

as described by [JavaAPI].

The subject Java class SICU's method readSQL() is executed tp convert

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

The method of execution of the subject Java class's implementat]
readSQL () is implementation-defined.

on of

NOTE 37 — If UISis SQLDATA, then, as described in Subclause 10.4, “<usertdefined

" (D ") Joi oo Il £ H 1 Y] R
type uctmurn ", e Sugjett Java CIdss Ul U TTTHUICTTITETIS UTE JdVd TTIETTALT

Java.sql .SQLData and defines that interface's readSQL () method as described

by [JDBC] and [JavaAPlI].

B) Otherwise, the value of PD;, of the Java data type JP;, is set to the value of ESP;.

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 a Java array of length 1 (one) and data type JP; initialized as specified
in [JLS].

©ISO/IEC 2016 — All rights reserved
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8)

NOTE 38 — PAD; is a Java object effectively created by execution of the Java expression new

JPi[1].

B) If P is both an input SQL parameter and an output SQL parameter, then PA
set to PD;.

C) PD; is replaced by PAD;.

| et JPEN he the number of Java data tynes in JPDI

)

10)

D/[0] i

If JPEN is greater than EN, then prepare the Java parameters for the DYNANMIC RESULT

SET parameters as follows.
For i ranging from EN+1 to JPEN:

A) Let PAD; be a Java array of length 1 (one) and data type JR; initialized as sf
in [JLS].

ecified

NOTE 39 — PAD,; is a Java object effectively created by eXecution of the Java expressipn new

JPi[1].

B) The value of PD; is set to the value of PAD;.

Let JCLSN, JMN, and ERT be respectively the Subject Java class name, the subjgct Java
method name, and the effective returns datatype of R. The subject Java method pf the

subject Java class is invoked as follows.
Case:
A) If Ris an SQL-invoked procedure, then:

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

JCLSN-JWN ( PDy,
»*PD3pEN ) 3

I1)_s-\H JPEN equals 0 (zero), then the following Java statement is effectiv
cuted:

JCLSN.IMN () ;

B) If Risan SQL-invoked method whose routine descriptor specifies STATIC
SQL-invoked regular function, then:

[fectively

ely exe-

br Ris an

A I
7

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

t Java

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

of the subject Java method.

[11)  If JPEN s greater than O (zero), then the following Java statement is effectively

executed:

SJCEN tempU =
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JCLSN.IJMN ( PDy, ...,
PDjpen ) 3

IV)  If JPEN equals 0 (zero), then the following Java statement is effectively exe-
cuted:

SJCEN tempU =
JCLSN.JWMN () ;

C) If Risan SQL-invoked constructor method, then:

)i If JPEN is greater than 1 (one), then the following Java statermientis effectively
executed:

JCLSN PDy = new
JCLSN ( PDp , ...,
PDjpeN ) 3

1)  IfJPENequals 1 (one), then the following Java statement is effectively gxecuted:

JCLSN PD; =
new JCLSN () ;

D) Otherwise:

)i If ERT is a user-definedstype, then let SJCE and SICEN be the subjec¢t Java
class and the subject Java class name of ERT, respectively.

1)) If ERT is not a user-defined type, then let SICEN be the Java returns flata type
of the subject;Java method.

1)  If JPEN isgreater than 1 (one), then the following Java statement is effectively
executed:

SJEEN tempU =
PD; . IJWN (

PDy » -..s
PDjpeN ) 3

IV) If JPENequals 1 (one), then the following Java statement is effectively gxecuted:

SJCEN tempU = PD;

- IMN () ;
NOTE 40 — The Java method effectively executed by either the Java statement SJCEN
tempU = PDy - JMN ( PDy , ..., PDjypgN ) : orthe Java statement

SJCEN tempU = PD; . JMN () ; isdetermined based on the value of PDy
according to Java's rules for overriding by instance methods, as specified in [JLS].

9) |Insertafter GR 8)g)ii)5)| If Ris an external Java routine, then the scope and persistence of any modifications
of class variables made before the completion of any execution of P is implementation-dependent.

10) \ Insert before GR 8)h)i)\ If Ris an external Java routine and the execution of P completes with an uncaught
Java exception E, then let EM be the result of the Java method call E.getMessage()
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Case:

i) If E is an instance of java.sqgl .SQLException, and the result SSof the Java method call
E.getSQLState() 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

i) Otherwise, let C be '38' (corresponding to external routine exception) and SC be '000
sponding to no subclass).

b)

[An exception condition IS raised with class C, subclass 3L, and the assoclated message text

' (corre-

EM.

11) \Replace the lead text of GR 8)h)ii)| If Ris not an external Java routine, then for i varying.from 1 (one) to

1SO
PD;

N, the General Rules of Subclause 9.3, “Passing a value from a host language to the SQL<servg

IEC 9075-2, are applied with the language of R as LANGUAGE, PT; as SQL TYPE;and the
as HOST VALUE; let ESP; be the SQL VALUE returned from the applicatiomofithose Gener

12) |Insg

a)

Case:
i) If ERT is a user-defined type, then:
1) Let SICE be the most specific Java class of the value of tempU, and let STU be {

subclass of ERT.

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

3) Case:
A) If UISis SERIALIZABLE, then:

1) The subject Java class SICE's method writeObject() is executed t
the-Java value of tempU to the SQL value SSFV of user-defined type

I1) _%The method of execution of the subject Java class's implementation ¢
writeObject() is implementation-defined.

NOTE 41 — If UISis SERIALIZABLE, then, as described in Subclause 10.4, “<user-d
definition>", the descriptor's subject Java class implements the Java interface java . i(
alizable and defines that interface's wr i teOb ject () method as described by

B) If UISis SQLDATA, then:

br”,in

value of
al Rules.

rt after GR 8)i)i)3)| If Ris an external Java routine that is not a type-presérving function, thep let ERT
be the effective returns data type of R. The returned value of P, tempU, is pracessed as follows:

he user-

defined type whose subject Java class is, SICE and whose user-defined type is ERT or is a

iptor of

D convert
STU.

f

efined type
b.Seri-
[JavaAPI].

nvert the

1) The subject Java class SICE's method writeSQL() is executed to cg

b)

Java value of tempU to the SQL value SS-V of user-defined type STU.

I1)  The method of execution of the subject Java class's implementation of

writeSQL(Q) is implementation-defined.

NOTE 42 — If UISis SQLDATA, then as described in Subclause 10.4, “<user-defined type defini-

tion>", the descriptor's subject Java class implements the Java interface java.sql . SQLData
and defines that interface's wr i teSQL () method as described by [JDBC] and [JavaAPI].

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

Let RV be SSFV.
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13) \ Insert after GR 8)i)i)3)| If Ris 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, PD4, is processed as follows:

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

b) Let UISbe the <interface specification> specified by the user-defined type descriptor of STU.
Case:
i) If UISis SERIALIZABLE, then:

1) The subject Java class SICE's method writeObject() is executed tg-convert the Java
value of PD; to the SQL value SSFV of user-defined type STU.

2) The method of execution of the subject Java class's implementation of writeOhject()
is implementation-defined.

NOTE 43 — If UISis SERIALIZABLE, then as described in Subclause 104, “<user-defined type ddfinition>",
the descriptor's subject Java class implements the Java interface java<Z io.Serializable and defines
that interface's wr i teOb ject () method as described by [JavaAPI].

i) If UISis SQLDATA, then:

1) The subject Java class SICE's method wr i48SQL () is executed to convert the Java value
of PD; to the SQL value SSFV of user-defined type STU.

2) The method of execution of the subject Java class's implementation of writeSQL(Q) is
implementation-defined.

NOTE 44 — If UISis SQLDATA, then‘as described in Subclause 10.4, “<user-defined type definifion>", the
descriptor's subject Java class implements the Java interface Java . sql - SQLData and defines thaf interface's
wr 1teSQL () method as described by [JDBC] and [JavaAPI].

c) |Let RV be SSFV.

14) \ Insqrt after GR 8)j)ii)| If R specifies PARAMETER STYLE JAVA, then each parameter that is gither an
output SQL parameter or both ar'input SQL parameter and an output SQL parameter is processed a$ follows:

a) |Let P; be the i-th SQL parameter of Rand let T; be the declared type of P;.
b) |EPV, is set to the value of PD;[0].

Case:

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

4\ I ob QIO Lo tl 4 H S| 1 £ 4l 1 £ O\ 7 At et Q1L )
1 LEU OJUL DT UIT TTTUSU SPELUITIL Jadvd Lidss UT LI vaiut Ul v, dlfiu 1el oT'U Ut UIc user-

defined type whose subject Java class is SICE and whose user-defined type is T; or is a
subclass of T;.

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

Case:
A) If UISis SERIALIZABLE, then:
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)] The subject Java class SICE's method writeObject() is executed to convert
the Java value of EPV; to the SQL value CPV; of the user-defined type STU.

I1)  The method of execution of the subject Java class's implementation of

writeObject() is implementation-defined.

NOTE 45 — If UISis SERIALIZABLE, then as described in Subclause 10.4, “<user-defined type
definition>”, the descriptor's subject Java class implements the Java interface java. io.Seri-

alizable and defines that interface's wr i teOb ject () method as described by

B) If UISis SQLDATA, then:

)i The subject Java class SICE's method writeSQL() is executed to cg
Java value of EPV; to the SQL value CPV; of user-defined type STU.

I1)  The method of execution of the subject Java class's implémentation ¢
writeSQL(Q) is implementation-defined.

[JavaAPI].

nvert the

—h

NOTE 46 — If UISis SQLDATA, then as described in Subelause 10.4, “<user-defined type defini-
tion>", the descriptor's subject Java class implements the-Java interface java.sql . $QLData
and defines that interface's wr i teSQL () method asdescribed by [JDBC] and [JavaAPl].

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

15) [Regllace GR 10)b)| If Ris not an external Java routine, then‘let OPN be the actual number of ret

resu

t sets included in RSS

16) |Insg

urned

rt after GR 10)b)| If Ris an external Java routine,then let RSN be a set containing the first element of

each
of R

SN that are not equal to the Java null value;@nd let OPN be the number of elements in RS

of the JPEN-EN arrays generated above for result set mappable parameters, let RSbe the &

17) [Insg

rt before GR 10)d)| If Ris an externalJava routine, then:

a)

b)

If the JDBC connection object thatcreated any element of RSis closed, then the effect is impg
tion-defined.

If any element of RSis ngt an object returned by a connection to the current SQL system an
session, then the effect is implementation-defined.

18) [Regllace GR 10)d)| If Ris'not an external Java routine, then for each i, 1 (one) < i < RTN, let FR

with
iden

Freturn cursor of-the i-th returned result set RS in RSS and let FRCN; be the <cursor name
ifies FRC;.

19) |Insg

rt after GR 10)d)| If Ris an external Java routine, then let FRC be a copy of the elements of

rem
FRC

in.open in the order that they were opened in SQL. Let FRC;, 1 (one) <i < RTN, be the i-th

, let’FRCN; be the <cursor name> that identifies FRC;, and let RCS be the result set of FR{;

lements

lementa-

d SQL

C; be the
that

RSthat
cursor in

4N

20) \Replace GR 10)f)| If Ris not an external Java routine, then a completion condition is raised: warning —

result sets returned.

21) |Insert after GR 10)f)| If Ris an external Java routine, then for each result set RS in RS close RS and close

the statement object that created RS,

22) |Insert before GR 13)| If Ris an external Java routine, then whether the call of P returns update counts as

defined in JDBC is implementation-defined.
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Confor mance Rules

1) |Insertthis CR|Without Feature J611, “References”, conforming SQL language shall not contain a <reference
value expression>.

2) |Insert this CR|Without Feature J611, “References”, conforming SQL language shall not contain 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.

Syntax

1) Let
inde|

2) Info
is ex

Casg:

a)

Rules

5, i, and SR respectively be ELEMENT (the syntactic element), INDEX (the method specif
X), and SUBJECT (the subject routine (if any)) specified in an application of this Subclause.

'mation needed by later rules of this Subclause is gathered based on the context in which this S
ecuted, as follows.

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

Let JN, JCLSN, JMN, and JPDL respectively bethe<jar name>, <Java class hame>,
method name>, and <Java parameter declarationlist> contained in <external Java ref
string>.

Let SPDL be <SQL parameter declaration-list>.
If <SQL-invoked routine> contains<sschema procedure>, then:

1) If DYNAMIC RESULT SETS N is specified for some N greater than 0 (zero), th
DRSN be N.

2) Otherwise let DRSN-be 0 (zero).

If <SQL-invoked routine> contains <schema function>, and <SQL-invoked routine>
an array-returning external function or a multiset-returning external function, then:

1) Let RDPL be aresult data area parameter list that specifies a comma-seperated list
parameter declaration>s that have <parameter mode> OUT,; their <parameter ty
defined to be those of the effective SQL parameter list entries PN+1 through PN
defined in Subclause 11.60, “<SQL-invoked routine>".

2) Append to RDPL a <comma> and an <SQL parameter declaration> whose <dat3
character string of implementation-defined length and character set SQL_TEXT]

b)

Aaramatar mandAa~ INIA T
PArmc T ITout=TINooT,

cation

ubclause

<Java
erence

en let

specifies

of <SQL
pe>s are
+FRN as

| type> is
with

3) Append to RDPL a <comma> and an <SQL parameter declaration> whose <data type> is

an exact numeric type with scale 0 (zero) and with <parameter mode> IN.

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

on list>

containing the input parameters, the result data item parameter(s), and the save area and

call type data items.

If SE specifies <user-defined type definition>, then:
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Let UDTD be the <user-defined type definition>, let UDTB be the <user-defined type

body>

immediately contained in UDTD, and let UDTN be the <schema-resolved user-defined type

name> immediately contained in UDTB.

Let JN and JCLSN respectively be the <jar name> and <Java class name> contained in

<external Java type clause> contained in UDTB.

For the purposes of parameter mapping as defined in Subclause 4.5, “Parameter mapping”, the
remaining rules in this Subclause are performed as if the descriptor for the user-defined type

vii)

viii)

defined by UDTD was already available in the SQL-session. That descriptor describeg

the type

as having the name UDTN, being an external Java data type, and having the <jar.and|class

name> specified in UDTD.

Let MS be the i-th <method specification> in the <method specification li5t> contairjed by

UDTB.
Let SRT be the SQL <data type> specified in the RETURNS clause’of MS.

Let DRSN be O (zero).

If MS immediately contains <static field method spec3;then:

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

2) Let FI be the <Java identifier> containedjin’<Java field name> contained in QJHN.

3) If QJFN specifies a <Java class name>, then let S-C be that class name; otherwise, let

S-C be JCLSN.
4) Let SPDL be the <SQL parameter declaration list>

@)

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

1) Let JMN and JPDL respectively be the <Java method name> and <Java parameter decla-

ration list>.contained in <Java method and parameter declarations> contained ir
2) Let SPDL be the augmented SQL parameter declaration list NPL; of MS,.

3) AFMS specifies an array-returning external function or a multiset-returning externa
then:

MS.

function

A) Let RDPL be a result data area parameter list that specifies a comma—seperalied list of

<SQL parameter declaration>s that have <parameter mode> OUT,; their <p

©ISO/IEC 2016 — All rights reserved

rameter

type>s are defined to be those of the effective SQL parameter list entries PN+1 through

PN+FRN as defined in Subclause 10.8, “<SQL-invoked routine>".

B) Appendto RDPL a <comma> and an <SQL parameter declaration>whose <data type>
is character string of implementation-defined length and character set SQL_TEXT

with <parameter mode> INOUT.

C) Appendto 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.
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D) Append to SPDL a <comma> and RPDL, to create an <SQL parameter declaration
list> containing the augmented SQL parameter list, the result data item parameter(s),

and the save area and call type data items.

¢) Otherwise, descriptors are available.

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

1)

2)

3)
4)
5)

6)

Let SRUDT be the user-defined type whose descriptor contains SR's corresponding method
specification descriptor MSD, and let SRUDTD be the user-defined type deseripfor of

SRUDT.

Let JN and JCLSN respectively be the <jar name> and <Java class’name> conta
SRUDTD's <jar and class hame>.

Let SRT be the SQL <returns data type> specified in MDD,

Let DRSN be 0 (zero).

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

A) Let FI be the <Java identifier> contained ifthe <Java field name> of MSD.
B) Let SFC be the <Java class name> of MSD.

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

(@)
If MSD indicates that it is pot a static field method, then:

A) Let IMN and JPDL respectively be the Java method name composed of the
class, and name of the Java routine contained in MSD and the Java paramete
tion list contained in the signature contained in MSD.

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

ned by

package,
declara-

iii)  If SRD indicates that the SQL-invoked routine is an SQL-invoked procedure or an SQU-invoked
regular fungction, then:

1) <LetIN, JCLSN, IMN, and JPDL respectively be the <jar name>, <Java class namg¢>, <Java
method name>, and <Java parameter declaration list> contained in <external Java feference
string> contained in the <external routine name> of SRD.

2) Let SPDL be an SQL parameter declaration list composed of the SQL-invoked rputine's
SQL parameters contained in SRD, specified with the descriptors list of the <SQL param-
eter name>, if specified, the <data type>, the ordinal position, and an indication of whether
the SQL parameter is an input SQL parameter, an output SQL parameter, or both an input
SQL parameter and an output SQL parameter.

3) Ifthe SQL-invoked routine is an SQL-invoked procedure, then let DRSN be the maximum

number of dynamic result sets as indicated by SRD; otherwise, let DRSN be 0 (z

ero).
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If the SQL-invoked routine is an SQL-invoked regular function that is not an array-

returning external function or a multiset-returning external function, then let SRT be the

SQL <returns data type> specified in MSD; otherwise, let SRT be “void”.

5) If the SQL-invoked routine is an SQL-invoked regular function that is an array-r

external function or a multiset- returning external function, then:

eturning

A) Let RDPL be a result data area parameter list that specifies a comma-seperated list of

<SQL parameter declaration>s that have <parameter mode> OUT:; their <p

3) Caseg:

a) [If IMNis “main” and SE does not specify <user-defined type definition> or contain <metho
tion>, then:

rameter

type>s are defined to be those of the effective SQL parameter list entries PN+ through

PN+FRN as defined in Subclause 10.8, “<SQL-invoked routine>".

B) Appendto RDPL a <comma> and an <SQL parameter declaration>whose <d
is character string of implementation-defined length and character.Set SQL |
with <parameter mode> INOUT.

C) Appendto RDPL a <comma> and an <SQL parameter declaration> whose <d

is an exact humeric type with scale 0 (zero) and with <parameter mode> IN.

D) Append to SPDL a<comma> and RPDL, to createa'<SQL parameter declarg
containing the input parameters, the result data-item parameter(s), and the s
and call type data items.

If SE specifies <SQL-invoked routine>;"then it shall contain <schema procedure> and
contain <returned result sets charactéristic>.

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

If a Java parameter declaration list JPDL is specified, then it shall be the following:
(ava.lang.Striing[ )

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

SPDLshall specify either:

1) Asingle parameter that is an SQL ARRAY of CHARACTER or an ARRAY of C
TER VARYING. At runtime, this parameter is passed as a Java array of

ata type>
TEXT

ata type>

tion list>
hve area

l invoca-

shall not

HARAC-

vi)
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Ja—1ahRg—tg-

NOTE 47 — This <SQL parameter declaration> can only be specified if the SQL system supports Feature

S201, “SQL routines on arrays”.

2) Zero or more parameters, each of which is CHARACTER or CHARACTER VARYING.
At runtime, these parameters are passed a Java array of java. lang.String (with possibly

zero elements).

Let JCShe the set of visible Java methods of class JCLSN in JAR JN whose method names are

“main” and whose Java parameter data types list is JPDL.
NOTE 48 — “visible” is defined in Subclause 4.5, “Parameter mapping”.
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b) Otherwise:

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.

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

1) Ifiis greater than O (zero) and MS specifies INSTANCE or CONSTRUCTOR or if SRD
indicates the SQL-invoked routine is an SQL-invoked method and MSD indicates it is an
instance method or a constructor, then prefix the Java parameter declaration list:JPDL with
the necessary subject parameter as follows.

Case:

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

JCLSN ,
B) Otherwise, replace JPDL with the <Java parameter declaration list>
( JCLSN)

2) For each <SQL parameter declaration><P'in SPDL, let ST be the <data type> of SP and
let JT be the corresponding <Java data:type> in JPDL.

A) If SP specifies IN, or does natspecify an explicit <parameter mode>, then:

1) If SP is not an SQL array, then JT and ST shall be simply mappable ¢r object
mappable.

1)) If SPis anSQL array, then JT and ST shall be array mappable.
B) If SP specifiesOUT or INOUT, then:

Case:

1) If SPDL has been augmented with a save area data item and SP is thg¢ SPN-1-
th entry in the list (the save area data item), then JT and ST shall be qutput
mappable or JT shall specify the class java. lang.StringBuffer

I1)  Otherwise, JT and ST shall be output mappable.

NOTE 49 — “simply mappable”, “object mappable”, and “array mappable” are defined in Suljclause 4.5,
“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)  IfaJava parameter declaration list is not specified, then determine the first SPN members 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 corresponding Java
parameter data type of SP be the corresponding Java data type of the <parameter type> of
SP; if SPisan SQL array, then let JT be the corresponding Java data type of the <parameter
type> of SP, and let the corresponding Java parameter data type of SP be an array of JT,
that is, be JT[].

NOTE 50 — The “corresponding Java parameter data type” of SP is defined in Subclause 4.5, “Parameter
mapping”.

2) For each parameter SP of SPDL whose <parameter mode> is INOUT or OUT{let JT be
the corresponding Java data type of the <parameter type> of SP, and let the\.Corresponding
Java parameter data type of SP be an array of JT, that is, be JT[].

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

NOTE 51 — JPDL does not specify parameter names. That is, the parameter names of the Jagva method
do not have to match the SQL parameter names.

iv)  The subject Java field of <static field method spec>s or thesetof candidate visible Javajmethods
are determined as follows:

Case:

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

A) If DRSN s greater than 0 (zero); then:

)i Let SPN and JPN hé;respectively, the number of <SQL parameter declpration>s
in SPDL and the-humber of <Java data type>s in JPDL.

1)) If SPN is equivalent to JPN, then JPDL was originally not specified;|let JCS
be the set'of visible Java methods of class JCLSN in JAR JN whose method
names.are JMN, whose first S°PN parameter data types are those of JPDL, and
whose last K parameter data types, for some positive K, are result set mpappable.

1) <« I SPN s less than JPN, then JPDL was originally specified; let JCSpe the set
of visible Java methods of class JCLSN in JAR JN whose method names are
JMN, whose Java parameter data types list is JPDL.

B) 1f DRSNis 0 (zero), then let JCShbe the set of visible Java methods of class JCLSN in
JAR JN whose method names are JMN, whose Java parameter data types listlis JPDL.

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

A) Ifiisgreater than O (zero) and MS contains <static field method spec>, or if MSD
indicates that it is a static field method, then:

)i FI shall be the name of a field of SFC. Let JSF be that field.
I1)  JSF shall be a public static field.

1)  Let JFT be the Java data type of JSF.

IV)  SRT and JFT shall be simply mappable or object mappable.
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NOTE 52 — “simply mappable” and “object mappable” are defined in Subclause 4.5,
“Parameter mapping”.
V)  JSFis the subject static field of the SQL-invoked method defined by MS.

NOTE 53 — The subject Java class may 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>_ar if MSD indicates that it s not a static field method then:

1) Case:

1) Ifiisgreater than O (zero) and MS specifies INSTANCE oCONSTRUC-

TOR, or if MSD indicates it is an instance method or a constructor, then
JPDL contains the augmented Java parameter declaration list fof this
method. Remove the subject parameter from the'Java parameter dgclaration
list JPDL to create the unaugmented Java parameter declaration|list
UAJPDL, as follows:

Case:

a) If JPDL contains two or more <Java data type>s, then copy fall JPDL
to UAJPDL, omitting the first <Java data type> JCLSN, and|its asso-
ciated “,”.

b) Otherwise, set UAJPDL to the <Java parameter declaration flist>

)
2) Otherwise copy JPDL to UAJPDL.

I1)  Using Java overloading resolution, specified by The Java Language Specifica-
tion, Second Edition, let JCSbe the set of visible Java methods of clags JCLSN
in JARJIN or the supertypes of that class whose method names are JMN and
whose Java parameter data types list is UAJPDL.

NOTE 54 — “visible” is defined in Subclause 4.5, “Parameter mapping”.

HE)_ " Ifiis greater than O (zero) and MS specifies STATIC, or MSD indicdtes that

STATIC was specified, then remove from JCSany Java method that {s not
static. Otherwise, remove from JCSany static Java method.

IV) Ifiis greater than O (zero) and MS specifies CONSTRUCTOR, or MSD indi-
cates that CONSTRUCTOR was specified, then remove from JCSar]y Java
method that is not a constructor. Otherwise, remove from JCSany Java method
that is a constructor.

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:

)] JCSshall contain exactly one Java method. Let JM be that Java method. The SQL-invoked
routine is associated with JM.
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i) JM is the subject Java method of the SQL-invoked routine.

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 immediately contain <static

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

i) JCSshall contain exactly one Java method. Let JM be that Java method. The <Java method
name> is referred to as the corresponding Java method name of <method name>.

i) JM is the subject Java method of the SQL-invoked method.
5) Thelresult data type of the SQL-invoked routine is validated as follows:
Casg:

a) |If SE specifies <SQL-invoked routine> or if SRD indicates that the SQL-invaked routine is pn SQL-
invoked procedure or an SQL-invoked regular function, then let JRT be theJava returns datg type of
IM.

i) If IM is an SQL-invoked procedure, then JRT shall be void.

i) If IM is an SQL-invoked regular function that is not an"array-returning external function or a
multiset-returning external function, then JRT and SRT shall be simply mappable or pbject
mappable.

iii)  If IMis an array-returning external function r a'multiset-returning external function,|then JRT
shall be void.

SQL-invoked method then, if i is 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 let JRT be the Java
returns data type of JM. If SELF AS\RESULT is not specified then JRT and SRT shall be simply
mappable or object mappable.

b) [If SE specifies <user-defined type definition>zr if SRD indicates that the SQL-invoked rouiine isan

NOTE 55 — “simply mappable’~and “object mappable” are defined in Subclause 4.5, “Parameter mapping”.

c) |Otherwise, let JRT be the\Java data type of the subject static field. JRT and SRT shall be simply map-
pable or object mappahle.

Access Rules

Nong.

Gener alRules

None.

Conformance Rules

None.
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10 Schema definition and manipulation

This Clause modifies Clause 11, ““Schema definition and manipulation™, in |SO/IEC 9075-2.

10.1 <«drop schema statement>
This Subflause maodifies Subclause 11.2, “<drop schema statement>"", in |SO/IEC 9075:2.

Functipn

Destroy @ schema.

Format

No addi {ional Format itens.

Syntax Rules

1) |Add JARSs to the list of objects in SR 4)|

Access Rules

No additional Access Rules.

General Rules

1) [Insqrt before GR:1)]If the SQL-implementation supports Feature J531, “Deployment”, then:

a) [Let INShe a <character string literal> containing the qualified <jar name> included in the descriptor
of any JAR included in S

b) [Thefollowing <call statement> is effectively executed:

CALL SQLJ.REMOVE_JAR ( JNS, 1 );

2) |Insert after GR 12)] If the SQL-implementation does not support Feature J531, “Deployment”, then:

a) Let JNSbe 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 ( JNS, 0 );
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Confor mance Rules

No additional Conformance Rules.
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10.2 <tabledefinition>

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

Function

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

Format

No addi {ional Formmt itens.

SyntaX Rules

1) [Insqrt after SR 11)e)| ST shall not be an external Java data type whose déscriptor specifies an <ipterface
spedification> of SERIALIZABLE.

Accesg Rules

No additional Access Rules.

General Rules

No additional General Rules.

Confofmance Rules

No additional Conformance Rules.
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10.3 <view definition>
This Subclause modifies Subclause 11.32, “<view definition>"", in |SO/IEC 9075-2.

Function

Define a viewed table.

Format

No addi {ional Formmt itens.

SyntaX Rules

1) [Insqrt after SR 21)c)| ST shall not be an external Java data type whose déscriptor specifies an <ipterface
spedification> of SERIALIZABLE.

Accesg Rules

No additional Access Rules.

General Rules

No additional General Rules.

Confofmance 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 1SO/IEC 9075-2.

Function

Define a user-defined type.

Format

<user-defined type body> ::=
<schema-resolved user-defined type name> [ <subtype clause> ]
[| <external Java type clause> ]
[| AS <representation> ]
[| <user-defined type option list> ] [ <method specification list> ]

<externgl Java type clause> ::=
<extefnal Java class clause> LANGUAGE JAVA <interface using clause>

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

<interfpce specification> ::=
SQLPATA
| SERJALIZABLE

<method| specification> ::=
I NI alternatives from|SQ |EC 9075 2
| <static field method spec>

<method| characteristic> ::=
Il Al alternatives from | SQLLEC 9075-2
| <exgernal Java method clause>

<static| field method spec>‘:;:=

STATIC METHOD <method sname> <left paren> <right paren>
<gtatic method returns clause> [ SPECIFIC <specific method name> ]
bxternal variable name clause>

JAY

<static| method returns clause> ::=
RETURNS <data type>

<externgl ,variable name clause> ::=
EXTERNAK VARIABLE NAME <character string literal>

<external Java class clause> ::=
EXTERNAL NAME <character string literal>

<external Java method clause> ::=
EXTERNAL NAME <character string literal>

<Java method and parameter declarations> ::=
<Java method name> [ <Java parameter declaration list> ]
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Syntax Rules

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

2) |Replace SR 8)j)ii)| The <supertype name> immediately contained in the <subtype clause> shall identify

the descriptor of some structured type SST. UDT is a direct subtype of SST, and SST is a direct supertype
of UDT. 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

ype, then o1 shidll 1ot De all exXternidl Jdvd Udla lype.

3) [Insg

rt before SR 9)| If <external Java type clause> is specified, then:

a)

f)

9)
h)

i)

Let VJC be the value of the <character string literal> immediately contained in <éxternal Jg
clause>; VJC shall conform to the Format and Syntax Rules of<jar and class pame>. The Jg
identified by <Java class name> in the JAR identified by <jar id> in their immediately contai
and class name> is UDT's subject Java class.

NOTE 56 — The subject Java class of UDT can be the subject Java class of other_external Java data types.
external Java data type is distinct from other such data types.

UDT's subject Java class shall be a public class and shall implement the Java interface
java.io.Serializable or the Java interface java.sqk. SQLData or both.

If an <interface using clause> is not explicitly specified,then an implementation-defined <i
specification> is implicit.

If SERIALIZABLE is specified, then the subjectJava class shall implement the Java interfg
java.io.Serializable. The method java.io.Serializable.writeObject()ise
used to convert a Java object to an SQL representation, and the method java.io.Serial

If SQLDATA is specified, then the sibject Java class shall implement the Java interface
java.sql.SQLData as defined.in [JDBC] and [JavaAPI]. The method java.sql . SQL-
Data.writeSQL() is effectively used to convert a Java object to an SQL representation, a
methodjava.sql . SQLData- readSQL() is effectively used to convert an SQL representa
Java object.

<overriding method:spécification> shall not be specified.
A <representation> that is a <predefined type> shall not be specified.
SELF AS LLOCATOR shall not be specified.

<locatorindication> shall not be specified.

able.readObject() is effectively used to convert an SQL representation to a Java object.

va class
\va class
ning <jar

Each such

nterface

ce
fectively
Z_

nd the
tion to a

4) |Insg

rtbefore SR 9)| If <external Java type clause> is not specified, then:

a)
b)

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

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

¢) The <language clause> immediately contained in <method characteristic> shall not specify JAVA.

5) |Insert after SR 9)a)| If UDT is an external Java data type, then it is implementation-defined whether vali-

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

a) |MS specifies a static field method.

b) [Let VSF be the value of the <character string literal> simply contained in <static field'methqd spec>;
VS shall conform to the Format and Syntax Rules of <qualified Java field name>.
NOTE 57 — <static field method spec> defines a static method of the user-defined typethat returns the value of the

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

10) [Regllace SR 9)b)xiv)1)| The <method characteristics> of MS shall contairat most one <languagg clause>,

at mpst one <parameter style clause>, at most one <deterministic characteristic>, at most one <$QL-data
access indication>, and at most one <null-call clause>. If UDT is an-external Java data type then| with the
excgption of the implicit <original method specification>s generated for the observer and mutator functions
of each attribute, the <method characteristics> of MS shall fiot contain the <method characterisfic>s
<language clause> or <parameter style clause> and shall contain exactly one <external Java method clause>.
For @n external Java data type, both <language clause>and <parameter style clause> implicitly specify
JAVA.

11) [Insqrt after SR 9)b)xiv)1)|If UDT is an external:Java data type, then let VMP be the value of the <gharacter
string literal> immediately contained in <external Java method clause>; VMP shall conform to the Format
and Pyntax Rules of <Java method and parameter declarations>.

12) \Replace SR 9)b)xiv)2)| If UDT is not‘an external Java data type and <language clause> is not specified,
then| LANGUAGE SQL is implicit.

13) @Jlace SR 9)b)xiv)6)B)I)| If.<parameter style> is not specified and UDT is not an external Java data
type} then PARAMETER STYLE SQL is implicit.

14) [Insqrt after SR 9)b)xv)|If UDT is an external Java data type and validation of the <Java paramefer decla-
ratign list> has been implementation-defined to be performed by <user-defined type definition>|then the
Synfax Rules of-Subclause 9.5, “Java routine signature determination”, are applied with <user-dgfined
type| definitignx'as ELEMENT, i as INDEX, and no subject routine as SUBJECT.

Access Rules

No additional Access Rules.

General Rules

1) [Replace GR 1)g)xi)| The explicit or implicit <parameter style> if the <language name> is SQL or JAVA.
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Confor mance Rules

1) |Insert this CR|Without Feature J511, “Commands”, conforming SQL language shall not contain a <user-
defined type definition> that contains an <external Java type clause> that is not contained in a <descriptor
file>.

2) |Insert this CR|Without Feature J591, “Overloading”, conforming SQL language shall not contain a
<method specification> that contains a <method name> that is equivalent to the <method name> of any

othef<method specifications I the Same <USer-gefined type definition>.

3) |Insdrt this CR|Without Feature J641, “Static fields”, conforming SQL language shall not contain|a <static
field method spec>.

4) \ Insdrt this CR | Without Feature J541, “SERIALIZABLE” conforming SQL language shall not cpntain an
<interface specification> that contains SERIALIZABLE.

5) \ Insdrt this CR|Without Feature J551, “SQLDATA”, conforming SQL language shall not contaifn an
<intprface specification> that contains SQLDATA.

6) \ Insgrt this CR | Without Feature J622, “external Java types”, conforming SQL language shall nof 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 | SO/IEC 9075-2.

Function

Define an_ attribute of a structured type.

Format

<attribpte definition> ::=
<attrjbute name> <data type>
[| <attribute default> ]
[| <collate clause> ] [ <external Java attribute clause> ]

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

Syntax Rules

1) \ Insqrt after SR 1)| If the <attribute definition> is containedvin a <user-defined type definition> that is not
an ekternal Java data type or is contained in an <alter-type statement>, then <attribute definitionp shall
not gpecify an <external Java attribute clause>.

2) |Insqrtafter SR 1)|If the <attribute definition> is:;€ontained in a <user-defined type definition> that specifies
an ekternal Java data type whose <interface specification> is SERIALIZABLE, then <attribute dgfinition>
shal| specify an <external Java attribute clause>.

3) |Insqrt after SR 1)| If an <external Java-attribute clause> is specified, then let VFN be the value gf the
<chgracter string literal> immediately contained in <attribute definition>; VFN shall conform to the Format
and Byntax Rules of<Java field nRame>. The <Java field name> value of VFN is referred to as thg corre-
sponding Java field name of. the’ <attribute name>.

4) |Insqrt after SR 1)] If <attribute definition> is contained in a <user-defined type definition> that 3pecifies
an ekternal Java data’type, then <attribute default> and <collate clause> shall not be specified.

5) |Insqrt after SRA)}H <attribute definition> is contained in a <user-defined type definition> that 3pecifies
an external Java'data type, and if the <data type> specified in the <attribute definition> is a structlired type
ST, then St=shall be an external Java data type.

AccessRutes

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>.
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2) |Replace GR 5)|An SQL-invoked method OF is created whose signature and result data type are as given
in the descriptor of the original method specification of the observer function of A. Let V be a value in

UDT.
Case
a) If Visthe SQL null value, then the invocation V. ANQ) of OF returns the result of:

CAST (NULL AS DT)

b) [If UDT is not an external Java data type whose descriptor's <interface specification> spécifies SERI-
IALIZABLE, then V.ANQ returns the value of Ain V.

c) |If UDT is an external Java data type whose descriptor's <interface specification>'specifies SERIAL-
IZABLE, then the readObject() method of the subject Java class SICE of Vs effectively used to
obtain a Java object from the value of V, the Java field that corresponds tothe attribute specjfied in
<Java field name> contained by <attribute definition> is accessed. Let.Jv-and JCLSbe respgctively
that Java value and its most specific Java class.

Case:
)] If DT is a user-defined type, then:

1) Let STU be the user-defined type whose subject Java class is JCLSand whose usef-defined
type is DT or is a subclass of DT.

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

3) Case:
A) If UISis SERIALIZABLE, then:

1) The subjeet-Java class JCLSs writeObject() method is executed tp convert
the Javawvalue JV to the SQL value SV of user-defined type STU.

—h

I1)  The-method of execution of the subject Java class's implementation ¢
writeObject() is implementation-defined.

NOTE 58 — If UISis SERIALIZABLE, then, as described in Subclause 10.4, “<user-defined type
definition>”, the descriptor's subject Java class implements the Java interface java. i¢.Seri-
alizable and defines that interface's wr i teOb ject () method as described by|[JavaAPI].

B) If UISis SQLDATA, then:

1) The subject Java class JCLSs writeSQL() method is executed to cqnvert 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 implementation of
writeSQL(Q) is implementation-defined.

NOTE 59 — If UISis SQLDATA, then, as described in Subclause 10.4, “<user-defined type defi-
nition>”, the descriptor's subject Java class implements the Java interface java.sql . SQLData
and defines that interface's wr i teSQL () method as described by [JDBC] and [JavaAPI].

C) Otherwise, the value of SV is set to the value of JV.
4) V.AN(C ) returns the value of SV.

72 SQL Routinesand Types Using the Java Programming L anguage (SQL/JRT) ©ISO/IEC 2016 — All rights reserved


https://iecnorm.com/api/?name=3efe38bdb0a90785f2a130dd2ded62d1

I SO/IEC 9075-13:2016(E)
10.5 <attribute definition>

3) |Replace GR 6)|An SQL-invoked method MF is created whose signature and result data type are as given
in the descriptor of the original method specification of the mutator function of A. Let V be a value in UDT

and let AV be a value in DT.

Case:

a)

b)

c)

If Vis the SQL null value, then the invocation V. ANCAV) of MF raises an exception condition: data

exception — null instance used in mutator function.

observer function ANX of UDT, V2_ANX() = V.ANXQ).

If UDT is an external Java data type whose descriptor's <interface specification>specifies S

)] Case:
1) If MST is a user-defined type, then:

of MST.
B) Case:
1) If UISis SERIALIZABEE] then:

convert the value of AV to a Java object JV.

2) The method of execution of the subject Java class's implementat
readObject() is implementation-defined.
NOTE 60 — If UISis SERIALIZABLE, then, as described in Subclause 10.4,
defined type definition>”, the subject Java class of U implements the Java inter

Java.io.Serializable and defines that interface's readOb ject(
as described by [JavaAPI].

IT) If UISis SQLDATA, then:

1) The subject Java class JCLSs readSQL () method is executed t
the value of AV to a Java object JV.

2) The method of execution of the subject Java class's implementat]
readSQL () is implementation-defined.

[T UDT IS not an exiernal Java data type WNOSE desCriptors <Interface specification> speciips SERI-
IALIZABLE, then the invocation V. AN(AV) returns V2 such that V2 .AN() = AV and for e¥fery other

ERIAL-

IZABLE, then the readObject() method of the subject Java class SICE of Wis 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 fram readObject(]).

A) Let UlShbe the <interface specification> specified by the user-defined type dgscriptor

1) The subject Java.class JCLSs readObject() method is executpd to

on of

‘<user-
face
) method

D convert

on of

NOTE 61 — If UISis SQLDATA, then, as described in Subclause 10.4, “<user-defined

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

Java.sqgl . SQLData and defines that interface's readSQL () method as described

by [JDBC] and [JavaAPI].
2) Otherwise, the value of JV is set to the value of AV.

i)  The Java field of Jtemp that corresponds to the attribute specified in <Java field name> contained

by <attribute definition> is assigned the value JV.
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iii)  The subject Java class SICE of V's writeObject() method is effectively used to 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 1SO/IEC 9075-2.

Function

Change

e definition of a user-defined type.

Forma

No addi

Syntax

t

ional Format itens.

Rules

1) |[Insg

Access

Rules

No gdditional Access Rules.

Gener

Al Rules

No gdditional General Rules.

Conformance Rules

No gdditional Conformance Rules.

rt after SR 1)| D shall not be an external Java data type.
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10.7 <drop datatype statement>

This Subclause modifies Subclause 11.59, ““<drop data type statement>"", in |SO/IEC 9075-2.

Functi

Destroy

on

user-defined type.

Forma

No addi

Syntax

No additional Syntax Rules.

Access

No gdditional Access Rules.

Gener

No gdditional General Rules.

Conformance Rules

t

ional Format itens.

Rules

Rules

Al Rules

1) |[lInsg

data
Javal

type statement> that contains a <schema-resolved user-defined type name> that identifies an
type and that is not centained in a <descriptor file>.

2) [Inse

rt this CR| Withouit Feature J622, “external Java types”, conforming SQL language shall no

a<d
exte

rop data type statement> that contains a <schema-resolved user-defined type name> that ide
nal Java type.

rt this CR| Without Feature:d511, “Commands”, conforming SQL language shall not contain a <drop

external

[ contain
htifies an
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10.8 <SQL-invoked routine>

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

Function

Define an_ SQL -invoked routine.

Format

<parameger style> ::=
11 All alternatives from I1SO/IEC 9075-2
| JAVA

<externgl Java reference string> ::=
<jar and class name> <period> <Java method name>
[| <Java parameter declaration list> ]

Syntax Rules

1) \Inse rt after SR 3)| If <SQL-invoked routine> specifies LANGUAGE JAVA, then no <SQL parameter
declpration> specified in <SQL-invoked function> shall Specify RESULT.

2) |Insqrt after SR 3)| If <SQL-invoked routine> spegifies LANGUAGE JAVA, then neither the <refurns
claupe> contained in <SQL-invoked function>xor any <SQL parameter declaration> contained|in an
<S@L-invoked function> or <SQL-invoked procedure> shall contain <locator indication>.

3) |Insdrt after SR 3)| If <SQL-invoked routine> specifies LANGUAGE JAVA, then <transform grdup
spedification> shall not be specified.

4) \ Insdrt after SR 3)|The maximuniwvalue of <maximum returned result sets> is implementation-defined.

5) |Replace SR 8)b)i)| Let UDTN be the <schema-resolved user-defined type name> immediately contained
in <method specificatiorrdesignator>. Let UDT be the user-defined type identified by UDTN. UDT shall
not e an external Java.type.

6) |Replace SR 9)a)f<routine characteristics> shall contain at most one <language clause>, at mos{ one
<pafameter styl€ clause>, at most one <specific name>, at most one <deterministic characteristic}, at most
one KSQL-data access indication>, at most one <null-call clause>, and at most one <returned repult sets
charpcteristic>. If LANGUAGE JAVA is specified, then <parameter style clause> shall specify <pgarameter
stylg>JAVA.

7) |Replace SR 9)i)|An <SQL-invoked routine> that specifies or implies LANGUAGE SQL is called an SQL
routine; an <SQL-invoked routine> that does not specify LANGUAGE SQL is called an external routine.
An external routine that specifies LANGUAGE JAVA is called an external Java routine.

8) |Insertafter SR 9)i)| If Ris an external Java routine, then the <external routine name> immediately 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 of an <external Java reference string>.

NOTE 62 — R s defined by [1SO9075-2] to be the SQL-invoked routine specified by <SQL-invoked routine>.
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9) \ Insert after SR 9)i)| If Ris 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 class, or a method of a superclass of
the class.

10) \Replace SR 9)x)ii)| If Ris an array-returning external function or a multiset-returning external function
that is not an external Java routine, then PARAMETER STYLE SQL shall be either specified or implied.

11) [Regllace the lead text of SR 9)x)iii)| If Ris not an external Java routine, then

Casg:
12) \ Insqrt before SR 24)e)\ If PARAMETER STYLE JAVA is specified, then:

a) |Case:

i) If Ris an array-returning external function or a multiset-returning external function gnd the
returned array's element type or returned multiset's element type-is a row type, then lgt FRN be
the degree of the element type.

i) Otherwise, let FRN be 1 (one).

b) [If Ris an array-returning external function or a multiset<returning external function, then lef AREF
be 2. Otherwise, let AREF be 0 (zero).

¢) |If Risan SQL-invoked function, then let the effective SQL parameter list be a list 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>.

i) Case:

1) IfFRNis 1 (one), theneffective SQL parameter list entry PN+FRN has <parametg¢r mode>
OUT; its <parameter type> PT is defined as follows:

A) If <result cast> is specified, then let RT be <result cast from type>; otherwige, let RT
be <returns data type>.

B). H-Ris an array-returning external function or a multiset-returning external function,
then let PT be the element type of RT.

C) If Ris neither an array-returning external function nor a multiset-returning ¢xternal
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;_pp be the data type of the (i—-PN)-th field of the element type of the <returns
data type>. The <parameter type> PT; of the i-th effective SQL parameter list entry
is RFTi_pN.

iii)  If Risan array-returning external function or a multiset-returning external function, then:
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10.8 <SQL-invoked

routine>

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

with <parameter mode> INOUT.

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> |

N.

If Ris an SQL mvoked procedure then let the effectlve SQL parameter list be a Ilst of PN SQL

SQL
spor]

ding row in the host data type column is not 'None'.

14) |Regllace SR 24)h)| If <language clause> does not specify JAVA, Ris an SQL-invoked function,

PAR
data
in th

AMETER STYLE GENERAL is specified, then the <data type> immediately contained in a
type> shall specify a data type listed in the SQL data type column fer\which the correspong
e host data type column is not “None”.

15) [Insg

rt before SR 25)|

NOTE 63 — The rules for parameter type correspondence when LANGUAGE JAVA is specified are given in Sul
‘Parameter mapping”.

16) |Insg

rt before SR 25)| If Ris an external Java routine, theitis implementation-defined whether V

of th
whe

N its SQL-invoked routine is invoked.

17) [Insg

rt before SR 25)| If Ris an external Java routine, and validation of the <Java parameter decl

list>
of S
ELE

Access

has been implementation-defined to be-performed by <SQL-invoked routine>, then the Syn
Libclause 9.5, “Java routine signature\determination”, are applied with <SQL-invoked routin
MENT, 0 (zero) as INDEX, and nosubject routine as SUBJECT.

Rules

1) [lInsg

rt after AR 1)| If Ristan‘external Java routine, then the applicable privileges for A shall include

priv

Gener

lege on the JAReferenced in the <external Java reference string>.

NOTE 64 — The teferences to Rand A are defined in the Syntax Rules of Subclause 11.60, “<SQL-invoked rou
1S09075-2]:

nl Rules

and
<returns
ing row

clause 4.5,

alidation

e explicit or implicit <Java parameter declaration:list> is performed by <SQL-invoked routine> or

aration
ax Rules
£> 3s

USAGE

ine>", in

1) [Replace GR 3)m)ii)| The routine descriptor includes an indication of whether the parameter passing style

is PARAMETER STYLE JAVA, PARAMETER STYLE SQL, or PARAMETER STYLE GENERAL.

2) [Replace the lead text of GR 6)a)i) | If Ris not an external Java routine and the <SQL-data access indication>

in the descriptor of Ris MODIFIES SQL DATA, READS SQL DATA, or CONTAINS SQL, then:
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Confor mance Rules

1) |Insertthis CR|Without Feature J511, “Commands”, conforming SQL language shall not contain an <SQL-
invoked routine> that contains a <language name> that contains JAVA and that is not contained in a
<descriptor file>.

2) |Insert this CR|Without Feature J581, “Output parameters”, conforming SQL language shall not contain
an <SQL-invoked routine> that contains a <language hame> that contains JAVA and that contains a
<parfameter mode> that comains either OUT or INOUT

3) [Insdrt this CR|Without Feature J521, “JDBC data types”, conforming SQL language shall-not gontain a
<JaVa data type> that is not the corresponding Java data type of some SQL data type.

4) \ Insgrt this CR |Without Feature J621, “external Java routines”, conforming SQL language shall ngt contain
an <JSQL-invoked routine> that contains a <language name> that contains JAVA.
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This Subclause modifies Subclause 11.61, “<alter routine statement>"’, in 1SO/IEC 9075-2.

Function

Alter a characteristic of an SQL -invoked routine.

Format

No addi {ional Formmt itens.

SyntaX Rules

1) [Insqrt after SR 1)| SR shall not be an external Java routine.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Confofmance Rules

No additional Conformance Rules.

NOTE 65 — SRis defined to be the SQL-invoked routine identified by the <alter’routine statement>.
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10.10 <drop routine statement>

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

Function

Destroy an SQL -invoked routine.
Format

No addi{ional Format itens.

Syntax

Rules

1) |[Insg

rt this SR| If SRis an external Java routine and <drop routine statement> is contained in a <g

file>

Access

, then <drop routine statement> shall specify a <routine type>.of PROCEDURE or of FUN

Rules

No additional Access Rules.

Gener

Al Rules

No additional General Rules.

Confofmance Rules

1) |Insg

rout
that

ne statement> that contains a <specific routine designator> that identifies an external Java ro
is not contained in-a.<descriptor file>.

2) |Insg

rt this CR| Without Feature J621, “external Java routines”, conforming SQL language shall ng

a<d
rout

rop routine-statement> that contains a <specific routine designator> that identifies an extern
ne.

escriptor
CTION.

rt this CR| Without FeatuteJ511, “Commands”, conforming SQL language shall not contain a <drop

itine and

t contain
al Java
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10.11 <user-defined ordering definition>

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

Function

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

Format

<orderipg category> ::=
I'' NI alternatives from|SQ |EC 9075-2
| <comparable category>

<compargble category> ::=
RELATJVE WITH COMPARABLE INTERFACE

Syntax Rules

1) \Replace SR 4)| If <comparable category>, <relative category=, or <state category> is specified, then UDT
shal| be a maximal supertype.

2) |Insqrt before SR 6)| 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 intefface
java.lang.Comparable.

3) |Reglace the lead text of SR 6)b)] If <comparable category> is not specified, then:

Access Rules

No additional Access Rules.

General Rules

1) \ Insgrt before GR 3)c)| If <comparable category> is specified, then the ordering category in the usef-defined
type|descriptoryof UDT is set to COMPARABLE.

Confofmyance Rules

1) |Insert this CR|Without Feature J622, “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 this CR|Without Feature J511, “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 | SO/IEC 9075-2.

Function

Destroy a user-defined ordering method.

Format

No addi {ional Formmt itens.

SyntaX Rules

No additional Syntax Rules.

Access Rules

No gdditional Access Rules.

General Rules

No gdditional General Rules.

Conformance Rules

1) [Insqrt this CR|Without Feature:J622, “external Java types”, conforming SQL language shall not contain
a <drop user-defined ordering.statement> that contains a <schema-resolved user-defined type name> that
identifies an external Javastype.

2) |Insgrt this CR|Without Feature J511, “Commands”, conforming SQL language shall not contai!] a <drop
usertdefined ordering-statement> that contains a <schema-resolved user-defined type name> that {dentifies
an ekternal Java-fype and that is not contained in a <descriptor file>.
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This Clause modifies Clause 12, ““Access control™, in | SO/IEC 9075-2.
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11.1 <grant privilege statement>

11.1 <«grant privilege statement>

This Subflause modifies Subclause 12.2, “<grant privilege statement>"", in | SO/IEC.9075-2.

Functipn

Define privileges.

Format

No addi {ional Format itens.

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

No gdditional General Rules.

Confofmanee Rules

1) Ins drt thic PD | \I\Ilfl'\nl it Er\ah wao 1511 “Cammandc’ ~canfarmin
CT VTt ot ot

oo ot

C oo, CuUrtmrarias uulllullllllly o mrgung oot

aSol lanarann chall nct contad a <grant

coTTTTT

privilege statement> that contains an <object name> that immediately contains a <jar name> and that is

not contained in a <descriptor file>.
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11.2 <privileges>
This Subclause modifies Subclause 12.3, “<privileges>"’, in ISO/IEC 9075-2.

Function

Specify privileges.

Format

<object|name> ::=
Il Al alternatives from|SQ|EC 9075-2
| JAR|<jar name>

SyntaX Rules

1) [Repllace SR 2)|If <object name> specifies a <domain name>, <colfation name>, <character set name>,
<trapsliteration name>, <schema-resolved user-defined type name>, <sequence generator name¥, or <jar
name>, then <privileges> shall specify USAGE. Otherwise /AJSAGE shall not be specified.

Access Rules

No additional Access Rules.

General Rules

No gdditional General Rules.

Conformance Rules

1) [Insqrt this CR|Witheut-Feature J561, “JAR privileges”, conforming SQL language shall not cortain an
<object name> that immediately contains a <jar name>.
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11.3 <revoke statement>

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

Function

Destroy privileges and role authorizations.
Format

No addi{ional Format itens.

Syntax

No additional Syntax Rules.

Access

No gdditional Access Rules.

Gener

Rules

Rules

Al Rules

1) [Rep

lace GR 5)b)i)3)D)| P and D are both usage privilege descriptors. The action and the identifieq domain,

char
the 4
gene

pcter set, collation, transliteration, user-defined type, sequence generator, or JAR of P are th¢ same as
ction and the identified domain, character set, collation, transliteration, user-defined type, sequence
rator, or JAR of D, respectively.

2) |Insg

rt after GR 24)b)| DT is an.external Java data type and the revoke destruction action would fesult in

Aln
<jar

o longer having in its applicable privileges USAGE on the JAR whose <jar name> is contairned in the
and class name> of the descriptor of DT.

3) |Insg

rt after GR 28)| Lét JR be any JAR descriptor included in SL. JRis said to be impacted if thg revoke

dest
JAR

uction action would result in AL no longer having in its applicable privileges USAGE privillege on a
whose naméiis contained in a <resolution jar> contained in the SQL-Java path of JR.

4) |Insg

rt after GR 29)s)| If RD is an external Java routine, USAGE on the JAR whose <jar name> is ¢ontained

in <

extennal Java reference string> contained in the <external routine name> of the descriptor off RD.

5) [Inse

epkion con-

dition is raised: dependent privilege descriptors il exist.

6) |Insert after GR 48)| If the object identified by <object name> of the <revoke statement> specifies <jar

name>, let J be the JAR identified by that <jar name>. For every 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.
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Confor mance Rules

1) |Insertthis CR|Without Feature J511, “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

(4

I SO/IEC 9075-13:2016(E)
12.1 SQLJ.INSTALL_JAR procedure

Functi

Install a
Signat

SQLJ. IN
url
jar
dep

Where L

Access

1) The

Gener

1) The
state
then

2) The
forn

1 (| A n
P\ L-J. I\I\JII-\I_I__\JI_\I\ IJ

Oon

Al Rules

the effect on the ipstall actions is implementation-defined.

defi
inv

3) Let

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

Ure
STALL_JAR (
IN CHARACTER VARYING(L),
IN CHARACTER VARYING(L),
foy IN INTEGER )
is an implementation-defined integer value.
Rules
privileges required to invoke the SQLJ=INSTALL_JAR procedure are implementation-defingd.

SQLJ . INSTALL_JAR procedure is subject to implementation-defined rules for executing SQL.-schema
ments within SQL-transactions. If an invocation of SQLJ. INSTALL_JAR raises an exception gondition,

values of the ur -parameter that are valid are implementation-defined, and may include URLs whose
at is implementation-defined. If the value of the ur I parameter does not conform to implemntation-

ed restrictions and does not identify a valid JAR, then an exception condition is raised: Java DDL —

id URL:

e’'the value of the jar parameter. Let TJ be the value of

TRIM ( BOTH * * FROM J )

If TJ does not conform to the Format and Syntax Rules of <jar name>, then an exception condition is
raised: Java DDL — invalid JAR name.

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

5) If there is an installed JAR whose name is JN, then an exception condition is raised: Java DDL — invalid

JAR

name.
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12.1 SQLJ.INSTALL_JAR procedure

6) The JAR isinstalled 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) A JAR 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)

9) If the value of the deploy parameter is not zero, and if the JAR contains one or more‘deployment

jar
blicit
ial grantor

desgriptor files, then the install actions implied by those instances are performed irn'the order in which the

depl

Confo

1) With
sol

pyment descriptor files appear in the manifest.

OTE 66 — Deployment descriptor files and their install actions are specified in Subclause 4.11.1, “Deploymen{ descriptor

iles”.

mance Rules

out Feature J531, “Deployment”, conforming SQL language shall not contain invocations af the

J.UNSTALL_JAR procedure that provide non-zero yalues of the deploy parameter.

90 SQL Routinesand Types Using the Java Programming L anguage (SQL/JRT) ©ISO/IEC 2016 — All rights reserved


https://iecnorm.com/api/?name=3efe38bdb0a90785f2a130dd2ded62d1

1SO/I EC 9075-13:2016(E)
12.2 SQLJ.REPLACE_JAR procedure

12.2 SQLJ.REPLACE_JAR procedure

Function

Replace an installed JAR.

Signatpre

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

Where: 1} is an implementation-defined integer value.

Access Rules

1) The|privileges required to invoke the SQLJ.REPLACE_JAR procedure are implementation-defingd.

2) Thelcurrent user shall be the owner of the JAR specified by the'value of the jar parameter.

General Rules

1) TheSQLJ.REPLACE_JAR procedure is subject to.implementation-defined rules for executing SQL.-schema
statgments within SQL-transactions.

2) The|values of the url parameter that are valid are implementation-defined, and may include URLs whose
format is implementation-defined. If the value of url identifies a valid JAR, then refer to the clgsses in
that AR as the new classes. If the value of the url parameter does not identify a valid JAR, thep an
excgption condition is raised: JavasDDL — invalid URL.

3) Let J be the value of the jar parameter. Let TJ be the value of

TRINN ( BOTH * * FROM)J )

If TJ does not conform to the format of <jar name>, then an exception condition is raised: Java PDL —
invalid JAR naime.

4) Let JN be the explicitly or implicitly qualified <jar id> specified in the <jar name> specified by [IJ.

5) If thpréds an installed JAR with <jar name> JN, then refer to that JAR as the old JAR. Refer to the classes
int i i <] ; ception
condition is raised: Java DDL — attempt to replace uninstalled JAR. Equivalence of JAR names is deter-
mined by the rules for equivalence of identifiers as specified in Subclause 5.2, “<token> and <separator>",
in [ISO9075-2].

6) Let the matching old classes be the old classes whose fully qualified class names are the names of new
classes and let the matching new classes be the new classes whose fully qualified class names 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.
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7) Let the dependent QL 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.

8) If any dependent SQL routine of the old JAR references a method in an unmatched old class, then an
exception condition is raised: Java DDL — invalid class deletion.

NOTE 67 — 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) Forytzach dependent SQL routine of the old JAR that references a method in a matching old clasg, let CS
be the <SQL-invoked routine> that created the SQL routine. If CSis not a valid <SQL-invoked foutine>
for the corresponding new routine, then an exception condition is raised: Java DDL — invalid repllacement.

10) Let the dependent SQL types of a JAR file be the external Java data types that have as their subjdct Java
clas$ a Java class contained in that JAR.

NOTE 68 — “subject Java class” is defined in Subclause 10.4, “<user-defined type definition>".

11) If there are any dependent SQL types of the specified JAR file that are uamatched old classes, then an
excgption condition is raised: Java DDL — invalid class deletion.

NOTE 69 — This rule prohibits deleting classes that are referenced by external Java data types. This prohibition|does not,
however, prevent deletion of classes that are referenced only indirectly by<other Java classes.

12) For gach dependent SQL type, let CT be the <user-defined-type definition> that created the SQL| type. If
CT ip not a valid <user-defined type definition> for the corresponding new class, then an exception ¢ondition
is rajsed: Java DDL — invalid replacement.

13) Thelold JAR and all visible and non-visible old classes contained in it are deleted.

14) The|new JAR and all visible and non-visible new classes are installed and associated with the sgecified
<jar[name>. That JAR becomes the associated JAR of each new class. All contents of the new JAR are
instdlled, including both visible and non=visible Java classes, and other items contained in the JAR. The
non4visible Java classes and other items can be referenced by other Java methods.

15) Theleffect of SQLJ.REPLACE_JAR on currently executing SQL statements that use an SQL routine or
strugtured type whose implementation has been replaced is implementation-dependent.

Conformance Rules

Nong.
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12.3 SQLJ.REMOVE_JAR procedure

Function

Remove an installed JAR and its classes.

Signatpre

SQLJ.REWOVE_JAR (
jar IN CHARACTER VARYING (L),
undeploy IN INTEGER )

Where: 1} is an implementation-defined integer value.

Access Rules

1) The|privileges required to invoke the SQLJ.REMOVE_JAR procedure’are implementation-defined.

2) Thelcurrent user shall be the owner of the JAR specified by the'value of the jar parameter.

General Rules

1) The|SQLJ.REMOVE_JAR procedure is subject toimplementation-defined rules for executing SQL-schema
statgments within SQL-transactions. If an invocation of SQLJ . REMOVE_JAR raises an exception dondition,
then|the effect on the remove actions is implementation-defined.

2) Let J be the value of the jar parameter, Let TJ be the value of

TRINN ( BOTH * * FROM J )

If TJ does not conform to the format of <jar name>, then an exception condition is raised: Java PDL —
invalid JAR name.

3) Let JN be the explicitly-or implicitly qualified <jar id> specified in the <jar name> specified by [IJ.

4) If there is not amyinstalled JAR with <jar name> JN, then an exception condition is raised: Java PDL —
attempt to remove uninstalled JAR. Equivalence of <jar name>s is determined by the rules for equivalence
of identifierssas specified in Subclause 5.2, “<token> and <separator>", in [1ISO9075-2].

5) Let JR¥e the JAR identified by JN.

6) If the value of the undeploy 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 70 — Deployment descriptor files and their remove actions are specified in Subclause 4.11.1, “Deployment descriptor
files”.

NOTE 71 — These actions are performed prior to examining the condition specified in the following step.
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7) Let the dependent QL 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) If there are any dependent SQL routines of JR, then an exception condition is raised: Java DDL — invalid
class deletion.

NOTE 72 — 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) Let the dependent SQL types of a JAR be the external Java data types that have as their subject-Java class
a Javya class contained in that JAR.

NOTE 73 — “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 DDL —|invalid
clask deletion.

NOTE 74 — This rule prohibits deleting classes that are referenced by external Java data types. This prohibition|does not,
however, prevent deletion of classes that are referenced only indirectly by other Java classes.

11) Let the dependent JARsof a JAR be the JARs whose descriptors specify-an'SQL-Java path that immediately
contpins one or more <path element>s whose contained <jar name=-isequivalent to the name of that JAR.

12) If there are any dependent JARs of JR, then an exception condition is raised: Java DDL — inval|{d JAR
removal.

13) JRand all visible and non-visible classes contained in-it'are deleted.
14) The|USAGE privilege on JR s revoked from all users that have it.
15) The|descriptor of JRis destroyed.

16) Theleffect of SQLJ.REMOVE_JAR on curréntly executing SQL statements that use an SQL routine or
strugtured type whose implementation-has been removed is implementation-dependent.

Confofmance Rules

1) Without Feature J531, “Reployment™, conforming SQL language shall not contain invocations qf the
SQUJ.REMOVE_JAR(procedure that provide non-zero values of the undeploy parameter.

94 SQL Routinesand Types Using the Java Programming L anguage (SQL/JRT) ©ISO/IEC 2016 — All rights reserved


https://iecnorm.com/api/?name=3efe38bdb0a90785f2a130dd2ded62d1

1SO/I EC 9075-13:2016(E)
12.4 SQLJ.ALTER_JAVA PATH procedure

12.4 SQLJ.ALTER_JAVA_PATH procedure

Function

Alter the SQL-Java path of a JAR.

Signatpre

SQLJ.ALJER_JAVA PATH (
jar IN CHARACTER VARYING (L),
path IN CHARACTER VARYING (L) )

Where: 1} is an implementation-defined integer value.

Access Rules

1)
2)
3)

General Rules

1)

2)

3)
4)
5)

6)

7)

The [privileges required to invoke the SQLJ.ALTER_JAVA_PATH procedure are implementation4defined.
The|current user shall be the owner of the JAR specified by the‘value of the jar parameter.

Thelcurrent user shall have the USAGE privilege on eaecty JAR referenced in the path parameter.

The|SQLJ.ALTER_JAVA_PATH procedure isisubject to implementation-defined rules for executing SQL-
schema statements within SQL-transactions’

Let J be the value of the jar parameter. Let TJ be the value of

TRIN ( BOTH * * FROM J )

If TJ does not conform to the-format of <jar name>, then an exception condition is raised: Java PDL —
invalid JAR name.

=

Let JN be the explicitly or implicitly qualified <jar id> specified in the <jar name> specified by [IJ.
Let JR be the JAR identified by JN.

Let P bethe value of the path parameter. If P does not conform to the format for <SQL Java path>, then
an ekcéption condition is raised: Java DDL — invalid path.

NOTE 75 — The path 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_PATH procedure 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 RJ be the <jar name> contained in the <resolution jar> con-
tained in PE. If RJis equivalent to JN, then an exception condition is raised: Java DDL — self-referencing
path.
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8) If P cannot be represented in the Information Schema without truncation, then a completion condition is
raised: warning — SQL-Java path too long for information schema.

NOTE 76 — The Information Schema is defined in [ISO9075-11].

9) The value of P is placed in the SQL-Java path of the JAR descriptor of JR, replacing the current SQL-Java
path (if any) associated with JR.

10) If an invocation of the SQLJ.ALTER_JAVA PATH procedure raises an exception condition, then effect on

the pathasseciated-withthe AR s Hmplementationdefined———Mm

11) The

effect of SQLJ.ALTER_JAVA_PATH on SQL statements that have already been prepared or are

exequting is implementation-dependent.

Confofmance Rules

1) Without Feature J601, “SQL-Java paths”, conforming SQL language shall not-contain invocatio

SQL

) _ALTER_JAVA_PATH procedure.

currently

hs of the
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13.1 Javafacilities supported by thispart of 1 SO/

13 Javatopics

13.1 Javatactttiessapportedby-thispartoHSOHAEC 65—

13.1.1 Packagejava.sql

SQL sys
driver, anld all classes required by that package. The other Java packages supplied by SQL systems thatir

thi

In

S part
an SQ

connecti
istics:

The
The
The
The

Other da

13.1.2 {

ems that implement this part of ISO/IEC 9075 support the package java.lsql, which is the

pf ISO/IEC 9075 are implementation-defined.

L system that implements this part of ISO/IEC 9075, the package java.sql supports the d
pn. The default connection for a Java method invoked as an SQL’routine has the following ¢

default connection is pre-allocated to provide efficientaccess to the database.
default connection is included in the current session and transaction.
authorization 1D of the default connection is the current authorization 1D.
UJDBC AUTOCOMMIT setting of the default connection is false.

a source URLSs that are supported by yava.sql are implementation-defined.

bystem properties

SQL systems that implementithis part of ISO/IEC 9075 support the following system properties for U

ge

tProyf

erty method of java. lang.System:

Table 2 — System properties

IEC 9075

JDBC
nplement

efault
haracter-

se by the

Key

Description of associated value

= e g . L£ 7 ") (- " H fa¥=¥ BH 1 P o
Sq I_l -UCTadurcCuImeCcorurl I'T d Jdvd TTTEUTUU 1S TATULULITTY 1T all S\ L=TTTIPICTTIETiiatiurt, tiet

String "'j dbc:default:connection"’

the

sqlj.runtime The class name of a runtime context class?

1 Otherwise, the null value.

2 This class is a subclass of the class sq 1 j . runtime . RuntimeContext. The getDefaultContext() method

of the class whose name is returned returns the default connection described in Subclause 13.1.1, “Package java.sgl”.
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13.2 Deployment descriptor files

Function

Supply information for actions to be taken by the SQLJ. INSTALL_JAR and SQLJ.REMOVE_JAR procedures.

M oddl

A deployment descriptor file is a text file contained in a JAR, which is specified with the following property
in the manifest for the JAR:

Name: f{le_nane
SQLJIDepfoymentDescriptor: TRUE

Propetties

The text contained in a deployment descriptor file shall have the followihgform:

<descriptor file> ::=
SQLActions <left bracket> <right bracket> <equals_operator>
{| [ <double quote> <action group> <double quote>
[| <comma> <double quote> <action group> <double quote> ] ] }

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

<install actions> ::=
BEGIN| INSTALL [ <command> <semicolon> ]... END INSTALL

<remove| actions> ::=
BEGIN| REMOVE [ <command> <semicolon> ]... END REMOVE

<comman@l> ::=
<SQL statement>
| <implementor block>

<SQL statement> ::=
I'l See Descri gtd-en

<implemgentorsblock> ::=
BEGIN| <impFementor name> <SQL token>... END <implementor name>

<implememtor mame>-:=
<identifier>

<SQL token> ::=
I'l See Description

Description

1) <descriptor file> shall contain at most one <install actions> and at most one <remove actions>.

98 SQL Routinesand Types Using the Java Programming L anguage (SQL/JRT) ©ISO/IEC 2016 — All rights reserved


https://iecnorm.com/api/?name=3efe38bdb0a90785f2a130dd2ded62d1

2)

3)

4)

5)

6)

7)

8)

9
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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.

An <SQL statement> specified in an <install actions> shall be either:

a) 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.

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

c)

d)

e)

Whe
nam
nam
SQL

e)
An <

A <user-defined type definition> that specifies an <external Java type clause>. The types'cr
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.
A <user-defined ordering definition> that specifies ordering for a deployed type.

n a deployment descriptor file is executed by a call of the SQLJ. INSTALEDJAR procedure, i
> of any <external routine name> or an <SQL-invoked routine> in an.<install actions> is t
> “thisjar”, then “thisjar” is effectively replaced with the jax-parameter of the

J. INSTALL_JAR procedure for purposes of that execution.

ESQL statement> specified in a <remove actions> shall be €ither:

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 a deployed type.

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

implementor block> specifies implémentation-defined install actions (remove actions) when

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

An 3
<sef
follg

An <
follg

Whe

LSQL token> is an SQL lexical unit specified by the term “<token>" in Subclause 5.2, “<tol
arator>”, in [ISO9075+2]: That is, the comments, quotes, and double-quotes in an <implement
w SQL token conyentions.

implementor name> is an implementation-defined SQL identifier. The <implementor name>s
wing the BEGIN and END keywords shall be equivalent.

ther an_<implementor block> with a given <implementor name> contained in an <install ac

(<re

pated by

f the <jar
he <jar

specified

en>and
br block>

specified

tions>

Move actions>) is interpreted as an install action (remove action) is implementation-defined

That is,

an ifplementation may or may not perform install or remove actions specified by some other injplemen-

tation.

NOTE 77 — The deployment descriptor file format corresponds to the more general notion of a properties file supporting
indexed properties. Therefore, the deployment descriptor file can be used by the SQL-implementation to instantiate a Java
Bean, with an indexed property, SQLAcCtions. An application developer could then customize the resulting 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 SQLActions property. The SQL system can then 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, http://java.sun.com/products/jav-
abeans/docs/spec._html.
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Confor mance Rules

1) Without Feature J531, “Deployment”, conforming SQL language shall not contain an <SQL statement>
that contains a <user-defined type definition>.

2) Without Feature J531, “Deployment”, conforming SQL language shall not contain an <SQL statement>
that contains a <drop data type statement>.

3) Witheut-Feature J531 “nnnln\/mnnt”, r\nnfnrmlng Qﬁl Innguagn shall-notcontainan (Qﬁl statement>

that contains an <SQL invoked routine>.

4) Without Feature J531, “Deployment”, conforming SQL language shall not contain an <SQL staement>
that contains a <drop routine statement>.

5) Without Feature J531, “Deployment”, conforming SQL language shall not contain‘an <SQL statement>
that contains a <user-defined ordering definition>.

6) Without Feature J531, “Deployment”, conforming SQL language shall not.contain an <SQL statement>
that contains a <drop user-defined ordering statement>.

7) Without Feature J531, “Deployment”, conforming SQL language shall not contain an <SQL statement>
that contains a <grant privilege statement>.

8) Without Feature J531, “Deployment”, conforming SQL langaage shall not contain an <SQL statement>
that contains a <revoke statement>.
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14 Information Schema

This Clause modifies Clause 5, ““Information Schema’, in |SO/IEC 9075-11.

14.1 JAR JAR USAGE view

Functipn

—F

Identify gach JAR owned by a given user or role on which JARs defined in thiscatalog are dependen

Definifion

CREATE VIEW JAR_JAR_USAGE AS
SELECT JJU.PATH_JAR_CATALOG, JJU.PATH_JAR_SCHEMA, JJU.PATH_JAR_NAME,
JAR_CATALOG, JAR_SCHEMA, JAR_NAME
FROM ( DEFINITION_SCHEMA.JAR_JAR_USAGE AS, JJu
JOIN
DEFINITION_SCHEMA_.JARS AS J
USING ( JAR_CATALOG, JAR_SCHEMA, JAR_NAME ) )
JPIN
DEFINITION_SCHEMA.SCHEMATA AS\S
N ( ( JIU.PATH_JAR_CATALOG, (3JU.PATH_JAR_SCHEMA )
= ( S.CATALOG_NAME, S.SCHEMA_NAME ) )
WHERE ( S.SCHEMA_OWNER = CURRENT_USER
OR
S.SCHEMA_OWNER -IN
( SELECT ER «ROLE_NAME
FROM ENABLED_ROLES AS ER ) )

o

AND
JAR_CATALOG =
( SELECT-"1SCN.CATALOG_NAME
FROM) TNFORMAT ION_SCHEMA_CATALOG_NAME AS ISCN ) ;
GRANT SELECTSON TABLE JAR_JAR_USAGE
TO PUBLMC WITH GRANT OPTION;

Conformance Rules

1) Without Feature J652, “SQL/JRT Usage tables”, conforming SQL language shall not reference INFOR-
MATION_SCHEMA.JAR_JAR_USAGE.

©ISO/IEC 2016 — All rights reserved Information Schema 101


https://iecnorm.com/api/?name=3efe38bdb0a90785f2a130dd2ded62d1

| SO/IEC 9075-13:2016(E)
142 JARSview

14.2 JARSview

Function

Identify the installed JARs defined in this catalog that are accessible to the current user.

Falal
AW/l

Definit

CREATE VIEW JARS AS
SELECT JAR_CATALOG, JAR_SCHEMA, JAR_NAME, JAVA PATH
FROW DEFINITION_SCHEMA.JARS
WHERE ( JAR_CATALOG, JAR_SCHEMA, JAR_NAME, "JAR" ) IN
( SELECT OBJECT CATALOG, OBJECT SCHEMA, OBJECT NAME, OBJEGT) TYPE
FROM DEFINITION_SCHEMA.USAGE_PRIVILEGES
WHERE GRANTEE IN
( "PUBLIC", CURRENT USER )
OR
GRANTEE IN
( SELECT ROLE_NAME
FROM ENABLED_ROLES ) )
AND
JAR_CATALOG =
( SELECT CATALOG_NAME
FROM INFORMATION_SCHEMA_CATALOG_NAWE ) ;
GRANT SELECT ON TABLE JARS
TO PUBLIC WITH GRANT OPTION;

Confofmance Rules

1) Without Feature J651, “SQL/JRTAnformation Schema”, conforming SQL language shall not reference
INFORMATION_SCHEMA JARS.

102 SQL Routinesand Types Using the Java Programming L anguage (SQL/JRT) ©ISO/IEC 2016 — Al rights reserved


https://iecnorm.com/api/?name=3efe38bdb0a90785f2a130dd2ded62d1

I SO/IEC 9075-13:2016(E)
143 METHOD_SPECIFICATIONS view

143 METHOD_SPECIFICATIONS view

This Subclause modifies Subclause 5.36, “METHOD_SPECIFICATIONSview”, in I1SO/IEC 9075-11.

Function

Identify the methods in the catalog that are accessible to a given user or role.

Definition

|Add colymns EXTERNAL_NAME and IS_FIELD in [ISO9075-11]|Add “, EXTERNAL_NAME, IS|FIELD”
to the engl of the outermost <select list> of the <view definition>.

Confofmance Rules

1) [Insqrt this CR|Without Feature J651, “SQL/JRT Information Schema”, conforming SQL langugge shall
not feference INFORMATION_SCHEMA . METHOD_SPECIEICATIONS . EXTERNAL_NAME.

2) |Insgrt this CR|Without Feature J651, “SQL/JRT Information Schema”, conforming SQL langugge shall
not feference INFORMATION_SCHEMA . METHOD_SPECIFICATIONS . IS_FIELD.
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144 ROUTINE_JAR_USAGE view

Function

Identify the JARs owned by a given user or role on which external Java routines defined in this catalog are
dependent.

Definifion

CREATE VIEW ROUTINE_JAR_USAGE AS
SELECT SPECIFIC_CATALOG, SPECIFIC_SCHEMA, SPECIFIC_NAME,
RJU.JAR_CATALOG, RJU.JAR_SCHEMA, RJU.JAR NAME
FROW ( DEFINITION_SCHEMA_ROUTINE_JAR USAGE AS RJU
JOIN
DEFINITION_SCHEMA.ROUTINES AS R
USING ( SPECIFIC_CATALOG, SPECIFIC_SCHEMA, SPECIFIC_NAME ) )
JPIN
DEFINITION_SCHEMA.SCHEMATA AS S
N ( ( RJU.JAR_CATALOG, RJU.JAR_SCHEMA ) =
( S.CATALOG_NAME, S.SCHEMA NAME ) )
WHERE ( S.SCHEMA_OWNER = CURRENT_USER
OR
S.SCHEMA_OWNER IN
( SELECT ER.ROLE_NAME
FROM ENABLED_ROLES AS ER ) )

o

A\ND
SPECIFIC_CATALOG =
( SELECT ISCN.CATALOG_NAME
FROM INFORMAT ION_SCHEMA.CATALOG_NAME AS ISCN ) ;
GRANT SELECT ON TABLE ROUTINE_JARUSAGE
TO PUBLIC WITH GRANT OPTION;

Conformance Rules

1) Without Feature J652, /*SQL/JRT Usage tables”, conforming SQL language shall not reference [INFOR-
MATION_SCHEMA.ROUTINE_JAR_USAGE.
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145 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.

Definifion

CREATE VIEW TYPE_JAR_USAGE AS
SELECT USER_DEFINED_TYPE_CATALOG AS UDT_CATALOG,
USER_DEFINED_TYPE_SCHEMA AS UDT_SCHEMA,
USER_DEFINED_TYPE_NAME AS UDT_NAME,
TJU.JAR_CATALOG, TJU.JAR_SCHEMA, TJU.JAR NAME
FROW ( DEFINITION_SCHEMA.TYPE_JAR_USAGE AS TJU
JOIN
DEFINITION_SCHEMA.USER_DEFINED_TYPES AS UDT
USING ( USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA,
USER_DEFINED_TYPE_NAME ) )
JPIN
DEFINITION_SCHEMA.SCHEMATA AS S
N ( ( TJU.JAR_CATALOG, TJU.JAR_SCHEMA ) =
( S.CATALOG_NAME, S.SCHEMA NAME ) )
WHERE ( S.SCHEMA_OWNER = CURRENT_USER
OR
S.SCHEMA_OWNER IN
( SELECT ER.ROLE_NAME
FROM ENABLED_ROLES AS ERY )

o

\ND
USER_DEFINED_TYPE_CATALOG-=
( SELECT ISCN.CATALOG-NAME
FROM INFORMATION~SCHEMA_CATALOG_NAME AS ISCN ) ;
GRANT SELECT ON TABLE TYPE_JAR_USAGE
TO PUBLIC WITH GRANT ©PTION;

Conformance Rules

1) Without Featlre'J652, “SQL/JRT Usage tables”, conforming SQL language shall not reference |[INFOR-
MATION.-"SEHEMA.TYPE_JAR_USAGE.
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146 USER_DEFINED_TYPESview

This Subclause modifies Subclause 5.76, “USER_DEFINED_TYPESview™, in ISO/IEC 9075-11.

Function

Identify the user-defined types defined in this catalog that are accessible to a given user or role.

Definition

|Add col{imns to the USER_DEFINED_TYPES view in [ISO9075-11]| Add “, EXTERNAL._NAME,
EXTERNAL_LANGUAGE, JAVA_INTERFACE” to the end of the outermost <select list>0f.the <view definition>.

Confofmance Rules

1) [Insqrt this CR|Without Feature J651, “SQL/JRT Information Schema”, conforming SQL langugge shall
not feference INFORMATION_SCHEMA . UDT_S . EXTERNAL-NAME.

2) |Insgrt this CR|Without Feature J651, “SQL/JRT Information Schema”, conforming SQL langugge shall
not feference INFORMATION_SCHEMA . UDT_S . EXTERNAL_LANGUAGE.

3) [Insdrt this CR|Without Feature J651, “SQL/JRT Infafmation Schema”, conforming SQL langugge shall
not feference INFORMATION_SCHEMA . UDT_S:JAVA_INTERFACE.
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This Subclause modifies Subclause 5.82, ““Short name views”, in I1SO/IEC 9075-11.

I SO/IEC 9075-13:2016(E)

14.7 Short nameviews

Function
Provide alternative views that use only identifiers that do not require Feature F391. “L ong identifiers”.
Definifion
|Replace|the METHOD_SPECS view|
CREATE VIEW METHOD_ SPECS
( SPECIFIC_CATALOG,  SPECIFIC_SCHEMA, SPECIFIC_NAME,
UDT_CATALOG, UDT_SCHEMA, UDT_NAME,
METHOD_NAME, IS_STATIC, IS_OVERRIDING/
IS_CONSTRUCTOR, DATA_TYPE, CHAR_MAX (LENGTH,
CHAR_OCTET_LENGTH, CHAR_SET_CATALOG, CHAR_SET)SCHEMA,
CHARACTER_SET_NAME, COLLATION_ CATALOG, COLLATION_SCHEMA,
COLLATION_NAME, NUMERIC_PRECISION, NUMERIC_PREC_RADIX,
NUMERIC_SCALE, DATETIME_PRECISION, ANTERVAL_TYPE,
INTERVAL_PRECISION, RETURN_UDT CATALOG{) RETURN UDT_SCHEMA,
RETURN_UDT_NAME, SCOPE_CATALOG, SCOPE_SCHEMA,
SCOPE_NAME, MAX_CARDINALITY:} DTD_IDENTIFIER,
METHOD LANGUAGE, PARAMETER_STYLE, IS_DETERMINISTIC,
SQL_DATA_ACCESS, IS_NULL_CALL, TO_SQL_SPEC_CAT,
TO_SQL_SPEC_SCHEMA, TO SQL_SPEC NAME, AS LOCATOR,
EXTERNAL_NAME, IS_FIELD; CREATED,
LAST_ALTERED ) AS
SELECT SPECIFIC_CATALOG, SPECK-IC_SCHEMA, SPECIFIC_NAME,

METHOD_NAME,

SQL_DATA_ACCESS,

I1S_OVERRIDING,

USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA, USER_DEFINED_TYPE_]
IS_STATIC,
IS_CONSTRUCTOR, DATA TYPE, CHARACTER_MAXIMUM_LENGTH,
CHARACTER_OCTET _LENGTH, CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA,
CHARACTER_SETSNAME, COLLATION_CATALOG, COLLATION_SCHEMA,
COLLATION_NAME, NUMERIC_PRECISION, NUMERIC_PRECISION_RADIX,
NUMERIC_SCALE, DATETIME_PRECISION,
INTERVALAPRECISION, RETURN_UDT_CATALOG, RETURN_UDT_SCHEMA,
RETURN_UDT_NAME, SCOPE_CATALOG, SCOPE_SCHEMA,

SCOPE/ NAME, MAXIMUM_CARDINALITY, DTD_IDENTIFIER,
METHOD_LANGUAGE, PARAMETER_STYLE,

INTERVAL_TYPE,

IS_DETERMINISTIC,
IS_NULL_CALL, TO_SQL_SPECIFIC_CATALOG,
TO_SQL_SPECIEIC_SCHEMA, TO_SQL_SPECIEIC_NAME, AS_LOCATOR

EXTERNAL_NAME,
LAST_ALTERED

IS_FIELD, CREATED,

FROM INFORMATION_SCHEMA.METHOD_SPECIFICATIONS;

|Replace the UDT_S view|

CREATE VIEW UDT_S
( UDT_CATALOG,
UDT_CATEGORY,
ORDERING_FORM,
ORDERING_ROUT_SCH,
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DATA_TYPE, CHAR_MAX_LENGTH, CHAR_OCTET_LENGTH,
CHAR_SET_CATALOG, CHAR_SET_SCHEMA, CHARACTER_SET_NAME,
COLLATION_CATALOG, COLLATION_SCHEMA, COLLATION_NAME,
NUMERIC_PRECISION, NUMERIC_PREC_RADIX, NUMERIC_SCALE,
DATETIME_PRECISION, INTERVAL_TYPE, INTERVAL_PRECISION,
SOURCE_DTD_ID, REF_DTD_IDENTIFIER, EXTERNAL_NAME,
EXTERNAL_LANGUAGE, JAVA_INTERFACE ) AS
SELECT USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA, USER_DEFINED_TYPE_NAME,
CATEGORY, IS_INSTANTIABLE, 1S_FINAL,
ORDERING_FORM, ORDERING_CATEGORY, ORDERING_ROUTINE_CATALOG,
ORDERING_ROUTINE_SCHEMA, ORDERING_ROUTINE_NAME, REFERENCE_TYPE,
DATA_TYPE, CHARACTER_MAXIMUM_LENGTH, CHARACTER_OCTET_LENGTH,
CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME,
COLLATION_CATALOG, COLLATION_SCHEMA, COLLATION_NAME,
NUMERIC_PRECISION, NUMERIC_PRECISION_RADIX, NUMERIC_SCALE,
DATETIME_PRECISION, INTERVAL_TYPE, INTERVAL_PRECISION,
SOURCE_DTD_IDENTIFIER, REF_DTD_IDENTIFIER, EXTERNAL_NAME}
EXTERNAL_LANGUAGE, JAVA_INTERFACE
FROM INFORMATION_SCHEMA.USER_DEFINED_TYPES;

Conformance Rules

1) [Insqrt this CR|Without Feature J651, “SQL/JRT Informatign Schema”, conforming SQL langugge shall
not feference INFORMATION_SCHEMA . METHOD _SRECS . EXTERNAL_NAME.

2) |Insdrt this CR|Without Feature J651, “SQL/JRT Infotmation Schema”, conforming SQL langugge shall
not feference INFORMATION_SCHEMA . METHOD_SPECS . IS_FIELD.

3) \Inse rt this CR | Without Feature J651, “SQL/JRT Information Schema”, conforming SQL language shall
not feference INFORMATION_SCHEMA-:UDT_S . EXTERNAL_NAME.

4) ]Inse rt this CR | Without Feature J651,#SQL/JRT Information Schema”, conforming SQL language shall
not feference INFORMATION_SCHEMA . UDT_S . EXTERNAL_LANGUAGE.

5) |Insqrt this CR|Without Feature 3651, “SQL/JRT Information Schema”, conforming SQL langugge shall
not feference INFORMATION_SCHEMA . UDT_S . JAVA_INTERFACE.

108 SQL Routinesand Types Using the Java Programming L anguage (SQL/JRT) ©ISO/IEC 2016 — Al rights reserved


https://iecnorm.com/api/?name=3efe38bdb0a90785f2a130dd2ded62d1

15 Definition Schema

This Clause modifies Clause 6, “Definition Schema™, in |SO/IEC 9075-11.

I SO/IEC 9075-13:2016(E)
15.1 JAR_JAR_USAGE basetable

151 JAR_JAR_USAGE basetable

Functipn

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 INFORMATION_SCHEMA .SQL_AIDENTIFIER,
JAR| SCHEMA INFORMATION_SCHEMA .SQL IDENTIFIER,
JAR| NAME INFORMATION_SCHEMA.SQL" IDENTIFIER,
PATH_JAR_CATALOG INFORMATION_SCHEMA.SQL_IDENTIFIER,
PATH_JAR_SCHEMA INFORMAT ION_SCHEMA’.SQL__IDENTIFIER,
PATH_JAR_NAME INFORMATION_SCHEMA _SQL_IDENTIFIER,

CONBPTRAINT JAR_JAR_USAGE_PRIMARY_KEY
PRIMARY KEY ( JAR_CATALOG, JAR_SCHEMA, JAR_NAME,

CONBPTRAINT JAR_JAR_USAGE_CHECK*REFERENCES_JARS
CHECK ( PATH_JAR_CATALOG,.NOT 1IN
( SELECT CATALOG:NAME
FROM SCHEMATA™ )
OR

( SELECT)JAR_CATALOG, JAR_SCHEMA, JAR_NAME
FROM.-JARS ) ),
CONBTRAINT JAR-JAR_USAGE_FOREIGN_KEY_JARS

PATH_JAR_CATALQG, PATH_JAR_SCHEMA, PATH_JAR_NAME ),

( PATH_JAR) CATALOG, PATH_JAR_SCHEMA, PATH_JAR_NAME ) IN

FOREIGN, KEY" ( JAR_CATALOG, JAR_SCHEMA, JAR_NAME )
REFERENCES JARS
)
Description

1) The JAR_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.
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 (J) being described.
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3) The values of PATH_JAR_CATALOG, PATH_JAR _SCHEMA, and PATH_JAR _NAME are the <cat-
alog 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.
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15.2 JARSbasetable

Function

The JARS table has one row for each installed JAR.

Definition

CREATE TABLE JARS (
JAR| CATALOG INFORMATION_SCHEMA _SQL_IDENTIFIER,
JAR| SCHEMA INFORMATION_SCHEMA _SQL_IDENTIFIER,
JAR| NAME INFORMATION_SCHEMA _SQL_IDENTIFIER,
JAVA_PATH INFORMAT ION_SCHEMA .CHARACTER_DATA,

CONBTRAINT JARS_PRIMARY_KEY

PRIMARY KEY ( JAR_CATALOG, JAR_SCHEMA, JAR_NAME ),
CONBTRAINT JAR_FOREIGN_KEY_SCHEMATA

FPREIGN KEY ( JAR_CATALOG, JAR_SCHEMA )
REFERENCES SCHEMATA

Description

1) The|values of JAR_CATALOG, JAR_SCHEMA, and-JAR_NAME are the <catalog name>, <ungualified
schgma name>, and <jar id> of the <jar name>.pf‘the JAR being described.

2) Case

a) |If the character representation of the"SQL-Java path in the descriptor of the JAR being descfibed can
be represented without truncation;then the value of JAVA PATH is that character representation.

b) [Otherwise, the value of JAMA“PATH is the null value.
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15.3 METHOD_SPECIFICATIONS basetable

This Subclause modifies Subclause 6.32, “METHOD_SPECIFICATIONS base table™, in 1SO/IEC 9075-11.

Function

The MET

HOD_SPECIFICATIONS base table has one row for each method specification.

Definift

ion

[Replace [CONSTRAINT METHOD_SPECIFICATIONS_LANGUAGE_CHECK in [1SO9075-11]

CONBTRAINT METHOD_SPECIFICATIONS_LANGUAGE_CHECK

C
(

HECK (. METHOD_LANGUAGE 1IN
"SQL", "ADA", *C", "COBOL",
"FORTRAN®, “MUMPS®, “PASCAL","PLI", “JAVAT" ) )

|Add two

columns and three constraints in [ISO9075-11]| Add the following <table element>s to the

element

EXT
IS_
CON
c
CON
c

CON

Descri

ist> of the METHOD_SPECIFICATIONS base table:

ERNAL_NAME INFORMAT I0ON_SCHEMA . CHARACTER_DATA,
EJELD INFORMAT I0ON_SCHEMA . CHARACTER_DATA
STRAINT METHOD_SPECIFICATIONS_IS_FIELD_CHECK
HECK ( IS_FIELD IN ( "YES®", "NO" ) ),
STRAINT METHOD_SPECIFICATIONS_METHOD_©COMBINATIONS
HECK ( ( ( METHOD_LANGUAGE = "JAVA%)
AND
( EXTERNAL_NAME, 1S_FI1ELD ) 1S NOT NULL )
OR
( ( METHOD_LANGUAGE *&> "JAVA" )
AND
( ( EXTERNAL_NAME, IS_FIELD )
IS NULL ) ) .
STRAINT METHOD_SPECIFICATIONS_FIELD_COMBINATIONS
HECK ( IS_FIELD,=%%NO" OR IS_STATIC = "YES" )

pbtion

1) |Insg

rt this.Desc. | Case:

a)

If¢he method being described is an external Java routine, then the value of EXTERNAL_N

oaviarnal 1 thad ~la

<table

AME is

> for that

b)

c)

tha < lavia mathad and naramnatar dAaslavatianes ananifind 1n +hna n A mnthad ~Alavicn
e sganva e tou T parar et Ut Craratr oS> - SPe e tT e <t At rar yava e ot S rau st

external Java data type.

If the method being described is a static field of an external Java type, then the value of EXTER-
NAL_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 this Desc.| Case:

112 SQL Routinesand Types Using the Java Programming L anguage (SQL/JRT) ©ISO/IEC 2016 — Al rights reserved


https://iecnorm.com/api/?name=3efe38bdb0a90785f2a130dd2ded62d1

I SO/IEC 9075-13:2016(E)
15.3 METHOD_SPECIFICATIONS basetable

a) If the method being described is a static field of an external Java type, then the value of IS_FIELD is
'YES'.
b) If the 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.
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15.4 ROUTINE_JAR_USAGE basetable

Function

The ROUTINE_JAR_USAGE table has one row for each external Java routine that names a JAR in an
<external Java reference string>.

Definit

CREATE

SPE
SPE
SPE
JAR
JAR
JAR
CON

P

CON
C

CON

Tn

Descri

1) The

on

[ABLE ROUTINE_JAR_USAGE (

CIFIC_CATALOG INFORMATION_SCHEMA . SQL_ IDENTIFIER,
CIFIC_SCHEMA INFORMATION_SCHEMA . SQL_IDENTIFIER,
CIFIC_NAME INFORMATION_SCHEMA . SQL_IDENTIFIER,
| CATALOG INFORMATION_SCHEMA . SQL_IDENTIFIER,
| SCHEMA INFORMATION_SCHEMA . SQL_IDENTIFIER,
| NAME INFORMATION_SCHEMA . SQL_IDENTIFIER,
STRAINT ROUTINE_JAR_USAGE_PRIMARY_KEY

RIMARY KEY ( SPECIFIC_CATALOG, SPECIFIC_SCHEMA, SPECIFIC_NAME,
JAR_CATALOG, JAR_SCHEMA, JAR_NAME ),
STRAINT JAR_JAR_USAGE_CHECK_REFERENCES_JARS
HECK ( JAR_CATALOG NOT IN
( SELECT CATALOG_NAME
FROM SCHEMATA )
OR
( JAR_CATALOG, JAR_SCHEMA, JARZNAME ) IN
( SELECT JAR_CATALOG, JAR_SCHEMA, JAR NAME
FROM JARS ) ),
STRAINT JAR_JAR_USAGE_FOREIGN_KEY_ROUTINES
DREIGN KEY (SPECIFIC_CATALOG, SPECIFIC_SCHEMA, SPECIFIC_NAME )
REFERENCES ROUTINES

pbtion

ROUTINE_JAR_WSAGE table has one row for each external Java routine that names a JAR

<external Java reference string>.

2) The|values of SPECIFIC_CATALOG, SPECIFIC_SCHEMA, and SPECIFIC_NAME are the <(
namg>, <ungualified schema name>, and <qualified identifier>, respectively, of the <specific na
the @xterhal Java routine being described.

2 in an

atalog
me> of

3) 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 referenced in the external

Java

routine's <external Java reference string>.
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15.5 ROUTINESbasetable

This Subclause modifies Subclause 6.45, “ROUTINES base table™, in |SO/IEC 9075-11.

Function

The ROUTINES table has one row for each SQL -invoked routine.

Definition

[Replace [CONSTRAINT EXTERNAL_LANGUAGE_CHECK in [ISO9075-11]| Add ‘', ;"= JAVA™" {o the <in
value lisf> of valid EXTERNAL_LANGUAGE values.

Description

No gdditional Descriptions.

15.6 $QL_CONFORMANCE base table

This Subglause modifies Subclause 6.48, “SQL_ CONFORMANCE base table”, in ISO/IEC 9075-11

Functipn

The SQL{f CONFORMANCE base table has-one row for each conformance element (part, feature, and sybfeature)
identified by 1SO/IEC 9075.

Definition

No addi {i onal Defisniti on.

Description

No additional Descriptions.

Table Population

1) |Insert this specification| There is one row in this table for every row in Table 5, “Feature taxonomy for
optional features”, in [ISO9075-13]. In each such row:

a) TYPEis'FEATURE'"
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b) ID isthe value of “Feature ID” from Table 5, “Feature taxonomy for optional features”, in [ISO9075-
13].

¢) NAME is the value of “Feature Name” from Table 5, “Feature taxonomy for optional features”, in
[1ISO9075-13].

d) SUB_ID and SUB_NAME are each a character string consisting of a single space.

e) IS _SUPPORTED, IS VERIFIED_BY, and COMMENTS are as described by Description 4),
Description b), and Description 7).
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15.7 TYPE_JAR_USAGE basetable

Function

The TYPE_JAR_USAGE table has one row for each external Java type.

Falal
AW/l

Definit

CREATE TABLE TYPE_JAR_USAGE (
USER_DEFINED_TYPE_CATALOG INFORMAT ION_SCHEMA _SQL_IDENTIFIER,

USER_DEFINED_TYPE_SCHEMA INFORMAT ION_SCHEMA _SQL_IDENTIFIER,
USER_DEFINED_TYPE_NAME INFORMAT ION_SCHEMA _SQL_IDENTIFIER,
JAR]| CATALOG INFORMAT ION_SCHEMA _SQL_IDENTIFIER;
JAR| SCHEMA INFORMAT ION_SCHEMA _SQL_IDENTIFIER,
JAR| NAME INFORMAT ION_SCHEMA _SQL_IDENTIF1ER,

CONBTRAINT TYPE_JAR_USAGE_PRIMARY_KEY
PRIMARY KEY (USER_DEFINED_TYPE_CATALOG, USER DEFINED.TYPE_SCHEMA,
USER_DEFINED_TYPE_NAME, JAR_CATALOG, JARJSCHEMA, JAR NAME),
CONBTRAINT TYPE_JAR_USAGE_CHECK_REFERENCES_JARS
CHECK ( JAR_CATALOG NOT IN
( SELECT CATALOG_NAME
FROM SCHEMATA )
OR
( JAR_CATALOG, JAR SCHEMA, JAR_NAME ) IN
( SELECT JAR_CATALOG, JAR_SCHEMA, JAR_NAME
FROM JARS ) ),
CONBTRAINT TYPE_JAR_USAGE_FOREIGN_KEY: USER_DEFINED_TYPES
DREIGN KEY (USER_DEFINED_TYPE_GATALOG, USER_DEFINED_TYPE_SCHEMA,
USER_DEFINED_TYPE NAME ) REFERENCES USER_DEFINED_TYPES

Tn

Description

1) The[TYPE_JAR_USAGE table has one row for each external Java type.

2) Thelvalues of USER DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA, and
USHR_DEFINED: TYPE_NAME are the <catalog name>, <unqualified schema name>, and <qualified
identifier>, réspectively, of the <user-defined type name> of the external Java type being descrilged.

3) The|valuesyof JAR_CATALOG, JAR_SCHEMA, and JAR_NAME are the <catalog name>, <ungualified
schemainame>, and <jar id>, respectively, of the <jar name> of the JAR being referenced in the|external
JavaType's <external Java class clause>.
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15.8 USAGE_PRIVILEGESbasetable

This Subclause modifies Subclause 6.64, “USAGE_PRIVILEGESbase table™, in 1SO/IEC 9075-11.

Functi

The USAGE_PRIVILEGES table has one row for each usage privilege descriptor. It effectively cont

on

ins a

representation of the usage privilege descriptors.

Definit

ion

[Replace

CONSTRAINT USAGE_PRIVILEGES_OBJECT_TYPE_CHECK in[ISO9075-11]|Add “,

to the <if value list> of valid OBJECT_TYPE values.

"JAR.”

[Replace

CONSTRAINT USAGE_PRIVILEGES_CHECK_REFERENCES _OBJECT in [ISO9075-

[1]] Add

the follo

UNI
S
F

Descri

ving to the end of the <query expression> contained in the <in predicate>:
DN

ELECT JAR_CATALOG, JAR_SCHEMA, JAR_NAME, "JAR"
ROM JARS

btion

1) [Aug

ment Desc. 4)|

JAH

The object to which the privilege applies is a JAR.
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159 USER_DEFINED_TYPESbasetable

This Subclause modifies Subclause 6.66, “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
|Add thrde columns to the USER_DEFINED_TYPES base table in [ISO9075-11]]

|Add CONSTRAINT USER_DEFINED_TYPES_COMBINATIONS in [ISO9075-%1]
Add the following <table element>s to the <table element list> of the USER_DEFINED_TYPES bage table:

EXTERNAL_NAME INFORMAT ION_SCHEMA . CHARACTER_DATA,
EXTERNAL_LANGUAGE INFORMAT I0ON_SCHEMA . CHARACTER_DATA
CONSTRAINT USER_DEFINED_TYPE_EXTERNAL_LANGUAGE_CHECK

CHECK ( EXTERNAL_LANGUAGE IN ( "JAVA" ) ),

JAVA_INTERFACE INFORMAT I0ON_SCHEMA . CHARAGTER_DATA
DNSTRAINT USER_DEFINED_TYPE_JAVA_INTERFACECHECK

CHECK ( JAVA_INTERFACE IN ( "SERIALIZABLE®, "SQLDATA" ) ),
CONSTRAINT USER_DEFINED_TYPES_COMBINATIONS

CHECK ( ( ( EXTERNAL_LANGUAGE = "JAVA®".)“AND

( EXTERNAL_NAME, JAVA_INTERFACE ) 1S NOT NULL )

(@]

OR
( ( EXTERNAL_LANGUAGE, EXTERNAL_NAME, JAVA INTERFACE )
IS NULL ) )

|[Augment CONSTRAINT USER_DEFINED_TYPES_ORDERING_CATEGORY_CHECK in [ISO$075-11]|
Add “, ['COMPARABLE™” to the <inwalue list> of valid ORDERING_CATEGORY values.

Description

1) |[Augment Desc. 7))

COMPARABLE | Two values of this type may be compared with java. lang.Comparablg's com-
pareTo( ) method.

2) [Insert this Desc. | Case:

a) If the user-defined type being described is an external Java data type, then the value of EXTER-
NAL_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 this Desc.| Case:
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