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Foreword

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

procedures used to develop this document and those intended for its further maintenancelar
ed in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for th

b de-
b dif-

it types of document should be noted. This document was drafted in accordance with-the editorial
of the ISO/IEC Directives, Part 2 (see www.iso.org/directives or www.iec.ch/menibérs experts/ref-

clainped patent rights in respect thereof. As of the date of publication of this’"document, ISO and IEC
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fers are cautioned that this may not represent the latest information, which may be obtained
atent database available at www.iso.org/patents and httpsz/A/patents.iec.ch. ISO and IEC shall n
responsible for identifying any or all such patent rights.

trade name used in this document is information given for the convenience of users and doe
titute an endorsement.

in explanation of the voluntary nature of standards, the meaning of ISO specific terms and ex

nd [EC draw attention to the possibility that the implementation of this,decument may involvE the
f (a) patent(s). ISO and IEC take no position concerning the evidence, validity or applicability of any

have

eceived notice of (a) patent(s) which may be required to implementthis document. However, imple-

from
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5 not
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related to conformity assessment, as wellas information about ISO's adherence to the World Trade

Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www.iso.org/iso/fore-

worq
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l.html. In the IEC, see www.iec.ch /understanding-standards.

document was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology,
mittee SC 32, Data management and interchange.

fifth edition cancels and Teplaces the fourth edition (ISO/IEC 9075-10:2016), which has been

nically revised. It also iiegrporates the Technical Corrigendum ISO/IEC 9075-10:2016/Cor.1:2022.

The

—in

main changes-are as follows:

\prove the)presentation and accuracy of the summaries of implementation-defined and imple
ation-dependent aspects of this document;

— intreduction of several digital artifacts;

Sub-

rech-

men-

—al

ignment with updated ISO house style and other guidelines for creating standards.

This fifth edition of ISO/IEC 9075-10 is designed to be used in conjunction with the following editions of
other parts of the ISO/IEC 9075 series, all published in 2023:

— ISO/IEC 9075-1, sixth edition;

— ISO/IEC 9075-2, sixth edition;

— ISO/IEC 9075-3, sixth edition;
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— ISO/IEC 9075-4, seventh edition;
— ISO/IEC 9075-9, fifth edition;

— [ISO/IEC 9075-11, fifth edition;
— ISO/IEC 9075-13, fifth edition;

— ISO/IEC 9075-14, sixth edition;

— ]SO/IEC 9075-15, second edition;
— 1SO/IEC 9075-16, first edition.
Alist of all parts in the ISO/IEC 9075 series can be found on the ISO and IEC websites,

Any feedback or questions on this document should be directed to the user’s national standards bo
complete listing of these bodies can be found at www.iso.org/members.htmland www.iec.ch /nati

dy. A
bnal-

cominittees.
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Introduction

The organization of this document is as follows:

1)
2)

3)
4)
5)
6)
7)

8)

9)

10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)

21)

22)

23)

24)

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

Clause 2, “Normative references”, identifies additional standards and publicly-available specifications

that, through reference in this document, constitute provisions of this document.

Clause 3, “Terms and definitions”, defines the terms and definitions used in this document.

Clause 4, “Concepts”, presents concepts used in the definition of the Object Language-Bindings.

Clause 5, “Lexical elements”, defines the lexical elements of the language.

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

Clause 7, “Additional common rules”, specifies the rules for assignmentsithat retrieve data froi
store data into SQL-data, and formation rules for set operations.

Clause 8, “Data manipulation”, defines the data manipulation statements.

Clause 9, “Control statements”, defines the SQL-control statements.

Clause 10, “Transaction management”, defines the SQL-tfansaction management statements.
Clause 11, “Embedded SQL”, defines the host language embeddings.

Clause 12, “SQL] reserved names”, defines the reserved names for SQLJ.

Clause 13, “Common subelements”, definesithe commonly used subelements for SQLJ.

Clause 14, “<SQL] specific clause> and.contents”, defines the syntax and rules for SQL]J constr
Clause 15, “Package sqlj.runtime?;specifies the SQLJ runtime package.

Clause 16, “Package sqlj.runtime.profile”, specifies the SQL] runtime profile package.

Clause 17, “sqlj.runtime profile.util. ProfileCustomizer”, specifies the SQL] profile customizer c
Clause 18, “Status codes”, defines SQLSTATE values related to Object Language Bindings.

Clause 19, “Conformance”, defines the criteria for conformance to this document.

mn or

ICts.

ass.

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

requirements of the SQL language.

Annex B, “Implementation-defined elements”, is an informative Annex. It lists those features fi
which the body of this document states that the syntax, the meaning, the returned results, the e
oh SQL-data and/or schemas, or other aspect is partly or wholly implementation-defined.

DI
ffect

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

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

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

taxonomy is used to specify conformance.

Annex E, “Deprecated features”, is an informative Annex. It lists features that the responsible
Technical Committee intends not to include in a future edition of this document.
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25) Annex E “Incompatibilities with ISO/IEC 9075:2016”, is an informative Annex. It lists incompatib-
ilities with the previous edition of this document.

26) Annex G, “Defect Reports not addressed in this edition of this document”, is an informative Annex.
It describes the Defect Reports that were known at the time of publication of this document. Each
of these problems is a problem carried forward from the previous edition of the ISO/IEC 9075
series. No new problems have been created in the drafting of this edition of this document.

In the text of this document, Clauses and Annexes begin new odd-numbered pages. Any resulting blank
spage 1s not significant.

All (lauses of this document are normative.
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INTERNATIONAL STANDARD ISO/IEC 9075-10:2023(E)

Information technology — Database language SQL —

Part 10:
Object Language Bindings (SQL/OLB)

1 |Scope

ISO{IEC 9075-2 specifies embedded SQL for the programming languages: Ada, C, COBOL, Fortran, MUMPS,
Pasqal, and PL/I. This document defines similar features of Database language SQL that support embedding

of SQ)L-statements into programs written in the ]ava1 programming language: The embedding of SQL
into|Java is commonly known as “SQLJ”. This document specifies the syntax‘and semantics of SQLJ, 3s
well as mechanisms to ensure binary portability of resulting SQL] applications. In addition, it specifjes a
nunjber of Java packages and their contained classes (including methods].

Thrpughout this document, the terms “SQL]” and “SQL/OLB” are dised synonymously.

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

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

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

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

—

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

et ~
Lo L

0/IEC 9075-4, Information technology — Database languages — SQL — Part 4> Persistent Storef
odules (SQL/PSM)

he Unicode Consortium. The Unicode Standard (Information about the latest version of the Unicade
fandard can be found by using the “Latest Version” link on the “Enumeérated Versions of The Unicode
tandard” page.) [online]. Mountain View, California, USA: The Unicode Consortium, Available at
| t ps: // www. uni code. or g/ ver si ons/ enuner at edver si ons. ht ni

Sha 3 =

va Community Process. The Java™ Language Specificatiofi/[online]. Java SE 13 Edition. Redwoof
nores, California, USA: Oracle, Availableatht t ps: / / do¢s. or acl e. coni j avase/ specs/j 1|/ -
£13/j1s13. pdf

n nT

Jdgva Community Process. /JDBC™ 4.3 Specification fonline]. Edition 4.3. Redwood Shores, Californja,
USA: Oracle, Available at ht t ps: / / downl oadter acl e. com ot n- pub/j cp/ -
jdbc-4_3-nrel 3-eval -spec/jdbc4. 3~fr-spec. pdf

dva Community Process. Java Naming and Directory Interface™ [online]. Redwood Shores, California,
USA: Oracle, Availableatht t ps: // docCs. or acl e. coni j avase/ 8/ docs/t echnot es/ gui defs/ -
hdi /i ndex. ht m

[—

va Community Process. TheJJavaBeans™ 3.0 Specification [online]. Edition 3.0. Redwood Shorey,
hlifornia, USA: Oracle, Available at ht t ps: // downl oad. or acl e. com ot ndocs/j cp/ -
b-3_0- pr-spec- ot h-JSpec/

D O
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Terms and definitions

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

and

the following apply.

ISO

31
acce
met

Not
posi

3.2
cust

imp
SQL
Not
in th

3.3
gen
clas

Not
nect

3.4

gen
clas
with
Not
geng

3.5

gen
gen
<ite

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

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

bssor method
hod that, when invoked, accesses column data returned by a result set iterator object

e 1 to entry: An accessor method is either a named accessor method (340) or a
tioned accessor method (3.14).

omization
ementation-specific process of tailoring an SQL] application's embedded SQL to run against a ta
Limplementation

e 1 to entry: This frequently involves creating new yersions of some of the object instances stor
e SQL]J translation-generated profile, to create customized profile object instances.

prated connection class
5 whose methods, when invoked, maintain a named SQL-connection

e 1 to entry: The signature of this ¢lass is produced as a side effect of the direct inclusion of a <
ion declaration clause> in a program written in the Java programming language.

prated iterator class
5 whose methods, when'invoked, provide access to the rows and columns of SQL queries associ
result set iterators

e 1 to entry: A génerated iterator class is either a generated named iterator class (3.5) or a
rated positionediterator class (3.6).

prated-named iterator class
ratedqterator class (3.4) with a signature that is produced as a side effect of the inclusion of an
Fator declaration clause> that contains an <iterator spec declaration> of <named iterator>, and

12

rget

on-

hted

it

spe

3.6

ifies mamed accessor methods

generated positioned iterator class
generated iterator class (3.4) with a signature that is is produced as a side effect of the inclusion of an

<iterator declaration clause> that contains an <iterator spec declaration> of <positioned iterator>, and
it specifies positioned accessor methods

© ISO/IEC 2023 - All rights reserved


https://www.iso.org/obp
https://www.electropedia.org/
https://standardsiso.com/api/?name=b6076cd830ee0fb70cf5d67a4897c3b9

ISO/IEC 9075-10:2023(E)
3 Terms and definitions

3.7

getter method

method defined on objects of either the RTStatement or RTResultSet class or a subclass of such a class,
and that when invoked populates host variables of a given datatype when those host variables appear
as bind variables

3.8

implementation-specific, ad;.

poct‘ih]v differing between SQL-implementations butnrovided aspartofeachparticular SQL-implement-
v o T~ r 4 r r r T~ r

atioh

3.9
installation
<of an SQL] application> implementation-defined, and possibly empty, phase that includes-anything other
than SQLJ translation (3.19) and customization (3.2) needed prior to the SQL]J applicdtion being ablg to

exequte against its target SQL-implementation

31
nanped accessor method
accgssor method (3.1) that is declared as the result of an <iterator declaration clause> containing ar
<iterator spec declaration> of <named iterator>

Not¢ 1 to entry: A named accessor method derives both its name andits result datatype from its defining
<named iterator> clause.

3.11
Javq primitive datatype
onelof the following Java types: boolean, byte, short, int,Tong, float, or double

Not¢ 1 to entry: For interoperability with JDBC, théJava primitive datatype char is intentionally omitted
from this list.

3.1
l-vajued expression
Javalexpression that is allowed to appear as the LeftHandSide of a Java assignment, as defined in Java

Note 1 to entry: For example, an l~valued expression may be a named variable, such as a local variaple
or alfield of the current objectorclass, or it may be a computed variable, as can result from a field access
or ah array access.

3.1

profile
Javalserialized objéctproduced by an SQL]J translator, containing information regarding the input required
and[output generated by individual SQL-statements, as well as the text of those statements

Note 1 to entry: The serialized objects can then be accessed for additional processing by a customizer
or by the'SQL] runtime system.

31

positioned accessor method
accessor method (3.1) that is declared as the result of an <iterator declaration clause> containing an
<iterator spec declaration> of <named iterator>

Note 1 to entry: A named accessor method (3.10) derives both its name and its result datatype from its
defining <named iterator> clause.

3.15
profile file
file containing one or more profiles generated as a result of an SQLJ translation (3.19)

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

3.16

runtime library component

implementation of one or more of the classes, interfaces, and abstract classes defined in this document
for use during execution of the SQL]J application

Note 1 to entry: This could be a default, JDBC-based, implementation (e.g., an implementation of
RTStatement using thej ava. sql . St at enent interface), or an implementation-specific version used only
after customization.

3.17
setter method
method defined on objects of the RTStatement class or a subclass of RTStatement, that when-invoked
pasges bind variables of the given datatype as input parameters to the SQL-implementation

3.1

SQLj file
file With the suffix ".sqlj' (or file type 'sqlj') containing Java source language or SQL:J'constructs, that|is
input to SQLJ translation (3.19)

31

SQLJ translation
progess of transforming a Java application program containing embedded SQL into two or more diffefrent
filed, one identical to the original Java application except that use ¢f embedded SQL is replaced with|Java
code invoking SQLJ’s runtime API, and the others being profile files

3.2

SQLJ translation unit
collg¢ction of user-defined classes and property files defined or referenced by a given SQLJ file (3.18),|and
the franslator-generated classes and profile files that result after that SQLJ file (3.18) is processed by an
SQLJ translator, and its resulting Java source file is,compiled
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4

This

Concepts

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

4.1
This
4.1
This
The

The
htt
this
I SC
file

4.1

Ina

4.1

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

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

syntax defined in this document is available from the ISO website as a “digital artifact”. See
ps://standards.iso.org/iso-iec/9075/- 10/ ed- 5/ en/-tedownload digital artifacts for
document. To download the syntax defined in a plain-text format, select the file named
) | EC_9075-10( E) _QOLB. bnf . t xt.To download the syntax defined in an XML format, select the
named | SO | EC 9075- 10( E) _OLB. bnf . xni .

2 First term usage

ldition, bolding is used when a term is first introduced in this document.

3 Java-related conventions

In this document, the word “object” is used in phrases of the form “a java type object”, where java type

is th
tod
by i

typa4.

If ja

The

e name of a Java class or interface. If java-type is the name of a Java class, then this phrase is mepnt
bnote a Java object that is either an instance of the class java type, meaning that it has been created
1vocation of a constructor of the class java type, or an instance of one of the subclasses of class java

ba type is the name of a Javatinterface, then this phrase denotes an object that is one of the following.
An instance of a class.that implements the interface java type.
An instance of a.class that implements an interface that extends the interface java type.
An instance-of.a subclass of such class.

following denotations also hold throughout this document.

A connection context object is an instance of a class that is generated by an SQL] translator as the

result of processing a <connection declaration clause>. The generated class implements the interface

Al runti no Connact i anCant avt
o e oo e T T o oo T Xt

AL
An execution context object is an instance of the class sql j . runt i me. Execut i onCont ext .

A named iterator is an instance of a class that is generated by an SQL] translator as the result of
processing an <iterator declaration clause> that contains a <named iterator>. The generated class
implements the interface sql j . runti me. NamedI t er at or .

A positioned iterator is an instance of a class that is generated by an SQL] translator as the result of
processing an <iterator declaration clause> that contains a <positioned iterator>. The generated
class implements the interface sql j . runti me. Posi ti onedl ter at or.
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4.1 Notations and convent

An iterator is either a named iterator or a positioned iterator.

4.1.4  Specification of translator-generated classes

3(E)
ions

The conventions used in this document are defined in ISO/IEC 9075-1, with the following additions.
Descriptions of translator-generated classes and their relationships to syntax elements contained in
<executable spec clause> specified in the Subclauses of Clause 13, “Common subelements”, and Clause 14,
“<SQLJ specific clause> and contents”, are specified in terms of the following attributes.

Function

Describes the purpose of the syntax element or translator-generated class.
Signature

Defines the client-visible signature of the translator-generated class.
Definitions and Rules

Defines the semantic rules for the syntax element or translator-generated class.
Profile EntryInfo Properties

Defines the properties of the profile Entrylnfo object created forthis syntax element, if any. If
Entrylnfo Java field is not listed explicitly in this heading, itdefaults to the value described in
Subclause 4.4.5.2, “EntryInfo overview”.

Binary Composition

Defines additional methods and/or calls to includefor binary composition in the code genera
for this clause, if any.

The property of binary composition states\that each of the elements defined by <SQLJ specifid
clause>s can interoperate with elements defined in other <SQL] specific clause>s, even if the <{

ed

5QLJ

specific clause>s are translated with different SQL] translators. The Binary Composition headings

define the minimal set of expected behavior for each <SQL] specific clause> to achieve this inte
erability.

rop-

The requirements defined«in‘these headings augment the requirements defined in the Signature

headings.
Code Generation

Defines the runtime calls made to the ConnectedProfile, RTStatement, and RTResultSet interfa

of the sqlj.runtime.profile package by the various <SQL] specific clause>s. These interfaces are

implemented by implementation-specific runtime packages, and thus the calls made to them {
be uniformly specified.

1CES

hall

the

These-headings are distinguished from the Binary Composition headings in that they specify
internal implementation of the <SQL] specific clause>s, whereas the Binary Composition hea

ings

The Code Generation headings only specify the calls that shall eventually be made to the aforemen-
tioned interfaces for each <SQL] specific clause>. Unless otherwise stated, these headings do not

specify the exact SQL]J translation of each <SQLJ specific clause>. An SQL] translator is free to

translate each <SQLJ specific clause> using any number of intermediate calls or helper classes, so

long as the methods are eventually called as specified in these headings.

Not all term headings are used in all Subclauses containing descriptions of translator-generated classes
or of syntax elements contained by <executable spec clause>.
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4.2 Character strings

4.2  Character strings
This Subclause modifies Subclause 4.3, “Character strings”, in ISO/IEC 9075-2.

4.2.1 Unicode support

Java relies on the Unicode character set (also known as ISO/IEC 10646, Universal Multi-Octet Coded
Character Set (UCS); see The Unicode® Standard) for String data and for identifiers. That allows Java to
represent most character data in a uniform way ISO/IEC 9075-2 defines support for lInicode through
its YTF8, UTF16, and UTF32 character sets, which represent different encodings for Unicode charagter
datd. When character data is moved between an SQL-server and an SQL/OLB host program, an$SQL/OLB
impJementation that provides SQL character set support for UTF8, UTF16, and/or UTF32 is.requirgd to
support implicit conversion between Java string data and the supported Unicode encodings:.Any support
for implicit conversions to and from character sets other than Unicode is implementation-defined (1IA(J18).
Because of Java’s reliance on Unicode as an internal representation for character dataj the SQL/OLB
spedification does not define support for host variables that hold character data based on character|sets
othgr than Unicode.

Thefrules in ISO/IEC 9075-2 for appearance of characters in SQL <token>s of SQL-statements also goyern
the appearance of characters in SQL]J clauses, with the exception of characters appearing in Java identifiers
and(Java host expressions. All characters appearing in an SQL]J clausetshall be defined in the Unicodp
character set.

4.3 Embedded syntax

This Subclause modifies Subclause 4.31, “Embedded syntax*-in ISO/IEC 9075-2.

‘Aug ment the 1st paragraph‘ by adding “except <embedded SQL Java program=>s ” as a restriction fqr
<enibedded SQL host program>s in the last sentence of the lead text of the Rule.

‘Insvrt after the 1st paragraph:| When the <embedded SQL host program> immediately contains an|
<emnlbedded SQL Java program>, such a hybrid'compilation unit is defined to be equivalent to a compilqtion
unitlin which the SQL-statements have been replaced by use of Java classes whose methods, when invaked,
make use of JDBC.

‘Insvrt after the 1st paragraph:‘ An.SQL-implementation may reserve portions of the name space for the
nanles of procedures, subroutings, program variables, branch labels, <SQL-client module definitionps,

or <gexternally-invoked procedure>s for <embedded SQL host program>s other than <embedded SQL
Javal program>s; if a portion of the name space is so reserved, the portion reserved is implementatipn-
defiped (IA051).

4.4 Introduction to SQLJ

4411 Overview

ISOfIEC9075-2 specifies embedded SQL, a method of embedding SQL into a host programming langyage.
It defines details of such an pmhpdding for the programming I:;ngnngpc Ada C _CORQL, Fortran Java, M,
Pascal, and PL/I. This document specifies a different approach for the embedding of SQL into the Java
programming language. The embedding of SQL into Java is commonly known as “SQLJ".

SQLJ provides a facility to embed certain SQL language constructs in Java source language. An SQLJ
translator is a utility that transforms Java source language that contains SQL]J extensions into Java source
language that accesses an SQL-implementation through a call interface. SQL] also provides a facility to
tailor the SQL]J extensions to run against a target SQL-implementation, overriding the default, JDBC-based,
runtime. An SQL]J customizer is a utility that extends a SQL] translation-generated profile file such that
during runtime the SQL-statements described by the profile are executed in an implementation-specific
manner.
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The standards for most programming languages, including those for which embedded SQL is supported
(e.g., C, COBOL, and Fortran), have had as their goal the portability of the source program. The specification
for the Java programming language has an associated specification for a Java Virtual Machine. Together,
they have as their goal the portability of both the source program and the binary produced by compiling
the Java source. SQL] takes the goal of portability of the source file containing the embedded SQL much
further. The goal for SQL] is that the source file containing the embedded SQL, the Java source file produced
by an SQL] translator, and the binary produced by compiling the Java source, should all be portable.
Furthermore, that portability should be not only amongst different Java Virtual Machines, but also amongst

4.4]2 SQL constructs

Thelfollowing kinds of SQL constructs are permitted to appear in SQLJ programs.
— | Queries: SELECT statements and expressions.

— | SQL-data change statements (DML): | NSERT, UPDATE, DELETE

— | Data Statements: FETCH, SELECT. .. | NTO

— | Transaction control: COW T, ROLLBACK, etc.

— | Data Definition Language (DDL; called “Schema Manipulatiotr Language” in SQL): CREATE, DROP| etc.
— | Calls to SQL-invoked procedures: e.g., CALL MYPROC(: x,"(y, :2Z)
— | Invocations of SQL-invoked functions: e.g., VALUES( *MYFUN( : X) )

— | Assignment statement: SET

443 SQL]J clauses

SQL{statements in SQLJ appear in SQLJ clauses. SQL] clauses represent the mechanism by which SQL-
statements in Java programs are communicated to the SQL-implementation.

Eagl: SQLJ clause begins with the token #sql , which is not a valid Java identifier, and is terminated hy a
semlicolon, and as such makes thé:clause and its SQL contents recognizable to an SQL]J translator.

The|simplest SQL]J clauses are executable clauses and consist of the token #sqgl followed by an SQL-
statement enclosed in braces({ and }).

In ap SQLJ executable-clatse, the tokens that appear inside of the braces are SQL <token>s and <separ-
atorp>s, except for thetokens of the Java programming language appearing as host variables and paien-
thegized host expressions. All host variables and parenthesized host expressions shall be distinguished
by the colon character in order for the translator to be able to identify them. SQL <token>s and <separ-
atorp>s never.occur outside of the single pair of braces of an SQL]J executable clause.

In general;, SQL <token>s are case-insensitive (except for identifiers delimited by double quotes), and
can béwritten in upper, lower, or mixed case. Java tokens, however, are case-sensitive. For clarity in
examples, we write case-insensitive SQL <token>s in upper-case, and write Java tokens in lower-case or
mixed case. Throughout this document, we use the lower-case nul | to represent the Java “null” value,
and the upper-case NULL to represent the SQL null value.

Host expressions are also permitted to be used as assignment targets if the host expression evaluates to
a Java l-valued expression.
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4.4.4  Binary portability

4.4.4.1 Binary portability requirements

This Subclause specifies the requirements for binary portable SQL] applications, and overviews how
binary portability is achieved. A binary portable SQL] application has the following properties.

Component-level interoperability

Bing

Conmectiomcontext U‘UjCLtb defired by one dpp}il.dtiull cambeusedim SQEjexecutableclauses
another application. Similarly, result set iterator objects defined by one application can be inst
ated and populated by SQLJ] executable clauses of another application.

Packaged description of SQL-statements

Every SQL]J application shall include a set of well defined resource files that can bé read to deterr
information about SQL-statements performed by the application.

Configurable SQL execution control

The runtime execution of SQL-statements is controlled by implementation-specific componen
Components can be added and removed at any time from a binary‘SQL]J application, as appropi
for the eventual runtime environment.

ry portability is achieved though a framework that is based-upon the following four aspects.

Runtime library

of
anti-

nine

riate

This document specifies a runtime library composed of classes common to all applications prodyiced

by a particular SQL] translator. This includes the(classes in the standard SQL] runtime packagg
. package sqglj.runtime

standard classes that a client willause directly in SQL]J source code;
. package sqlj . runtime. praofile

standard classes used by the binary portability framework, but not used directly by the cl

The runtime library also includes concrete implementations of the interfaces and abstract cla

in the above packages(These classes might vary depending on the SQL] translator. The standafrd

SQLJ runtime packages are described in Clause 15, “Package sqlj.runtime”, Clause 16, “Packag
sqlj.runtime.profile?;and Clause 17, “sqlj.runtime.profile.util.ProfileCustomizer”, of this docum

Profile files

Every SQEJapplication will include a set of SQL]J translation-generated resources called profiles

bS:

ent.

bSES

h

ent.

that

describe the SQL-statements appearing in the application; a profile file contains profiles for a single

SQLjapplication. This document defines the requirements for the name, number and contents
profiles created for each SQLJ] application.

of

10

Generated class signature

The SQLJ-translation of declarative <SQL]J specific clause>s shall produce a uniform class signature
such that not only clients, but also other applications are able to use these classes interchangeably.
This document defines requirements for the signatures of classes created for SQL]J applications.

Calls to runtime and profile

The SQLJ-translation of executable <SQL] specific clause>s shall result in calls to routines in the

SQL] runtime libraries and profiles. Implementation-dependent (UA014) SQL execution is acc

om-
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plished by implementing runtime library components. The calls made to these components by each
<SQLJ specific clause> are defined in order to allow a standardized SQL/OLB implementation.

Given the portability framework, SQL/OLB implementations are able to install custom SQL execution
components into an SQL] application. Note that implementations of the above list is not required to
achieve custom SQL execution. Instead, the above list specifies the preconditions that shall be satisfied
to enable reliable addition of custom SQL execution components to an existing SQL] application.

4.4.4.2 Components of binary portable applications

An §QLJ application might consist of a number of different SQL] translation units, translated using-qne
or njore SQL] translators, and customized using one or more customizers. Each individual SQLJtranslqtion
unif]is binary portable with every other SQL] translation unit within the application and the application
as afwhole is binary portable with other applications so long as the required components'of each SQL]
translation unit are available at runtime, and each component conforms to the requirements specified
in this document.

In agldition to the classes and profiles generated by a translator, there might also.be a translator-specific
runtime library component required to run the generated classes. In many cases; a translator will proyide
runfime library components that implement the SQL]J standard classes and interfaces defined in thif
docyiment. Similarly, a customizer might require an implementation-spegcific runtime library component
to rxn a customized version of the application. If more than one tranglator or customizer is used to Quild
the application, then there might be a different runtime library cémponent for each translator and ¢us-
tomjzer used.

In shimmary, a binary portable application consists of the following components.
— | SQLJ standard runtime classes.
— | For each translator T used to translate units.in the application:
. runtime classes used by translator-generated code (if any);
. for each unit translated by T:
— user-defined classes (which might contain executable SQL] clauses),
— user-defined property files containing maps for user-defined data types (if any),
— classes generated by T as a result of declarative SQL] clauses,
—  profileS.generated by T,
— auxiliary helper classes generated by the T (if any).

— | For each gustomizer used to customize profiles in the application, runtime classes used by the
installéd customization (if any).

The[runtime library components of a particular translator or customizer need not be packaged with the
appli€ation if the component already exists in the runtime environment. For example, an SQL-implement-
ation might be configured to support the runtime classes of a particular translator and customization,
or a set of runtime classes might be packaged as a downloadable plug-in for use in browsers.

4.4.5 Profile overview

4.4.51 Introduction to profiles

SQLJ applications are binary portable, meaning that the same binary application can be run against any
SQL-server implementation without modification of the original source code and without translation of
the original source code using an implementation-specific SQL]J translator. Binary portability is achieved
in part by implementing the default SQLJ runtime libraries on top of JDBC. Any SQL/OLB implementation
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that supports an infrastructure that emulates the JDBC call interfaces and semantics will automatically

be able to support SQLJ.

In addition, many SQL/OLB implementations have systems that allow SQL-statements to be optimized

and executed with greater performance than equivalent JDBC dynamic SQL. For these systems, it is

desirable to be able to implement alternative SQLJ] runtime interfaces instead of the runtime JDBC inter-

faces.

To accommodate this need, two requirements shall be satisfied. First, the SQLJ application shall include

acomplete, accessible description of the SQL-statements thatit will perform. These descriptions are
used at application deployment time by implementation-specific tools that precompile and install-t
SQL}statements as appropriate for a particular DBMS. Second, the SQL/OLB implementation shall be

to install a hook into an existing SQL] application such that the SQL-statements are executed using 4n

impJementation-specific runtime rather than the default JDBC-based implementation. Each SQLJ ap
atioh includes a set of SQL] profiles that satisfy these two requirements.

An §QL] profile is an instance of the Java class sqlj.runtime.profile.Profile. It deseribes every SQL-

then
he
able

plic-

statement appearing within the original SQLJ source file. For each SQL-statement, the profile contains
an entry that describes among other things; the operation text, the number; type and parameter mdde

of edch parameter, and a description of the columns that are expected to.be produced by the operat
if anly. SQL] profiles are packaged with the application either as serialized ebjects or as distinct subclal
of sqlj.runtime.profile.Profile. Thus, every SQL] application includes a set of profiles that can be lo3
at any time, and used to programmatically inspect the SQL-statements it might perform.

SQLJ profiles are serializable, meaning that their state might bestored to a file (or table column) and
restpred at a later time. In addition to describing SQL-statements in the source file, profiles also con

on,
sses
ded

then
tain

a sef of implementation-dependent (UA015) customization objects. A customization object is an imple-

merjtation-dependent (UA015) object that is used by the SQL] runtime to execute an SQL-statemen
des¢ribed in the profile (the term “customization” refers to the fact that they are used to achieve im
meritation-dependent (UA017) “customized” behavior in the program). Customizations can be regist
and|deregistered with a profile. At runtime, a profile selects the appropriate customization to use
accqrding to the SQL-connection established;

4.4/5.2 EntryInfo overview

For each <executable clause> (exceptthose describing a <fetch statement>), an EntryInfo objectis cre
and|stored in an SQL] profile. An*EntryInfo object contains a collection of Java fields that describe a1
<exgcutable clause> as defined here.

— | SQL String

A Java String«containing the portion of the <executable clause> appearing between braces. Un
otherwise fiotéd, the string contains the exact text of the original program source, including li
breaks,ether whitespace, and comments. Case is preserved. Any <embedded Java expressions:
appearing in the original <executable clause> is replaced with <dynamic parameter specificati

— | Role

ple-
bred

hted
N

€SS

on>.

Categorizes the <executable clause>. Unless otherwise stated, the role 1s STATEMENT. The rol
used to distinguish operations that are likely to be handled in a special way by the runtime im
mentation, and are not meant to be an exhaustive list of all possible types of SQL-statements.

For example, the role SINGLE_ROW_QUERY indicates that the operation is a query that is expe

eis
ple-

cted

to return only a single row. It is distinguished from the more general QUERY role since a runtime
might be able to optimize queries that return only a single row. UPDATE, INSERT, and DELETE

operations all fall into the general role of STATEMENT, since they are likely to be handled the s
way by the underlying engine.
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Table 1, “Association of roles with SQL] <executable clause>s”, associates roles with corresponding

SQLJ clauses.
Table 1 — Association of roles with SQLJ <executable clause>s
Role <executable clause>
QUERY <query clause>
CALL <call statement>
VALUES <function clause>
POSITIONED <delete statement: positioned>
POSITIONED <update statement: positioned>
QUERY_FOR_UPDATE <query clause> populating ForUpdate iterator
SINGLE_ROW_QUERY <select statement: single row>
UNTYPED_SELECT <query clause> populating sqlj.runtime.ResultSetIterator
COMMIT <commit statement>
SAVEPOINT <savepoint statement>

RELEASE_SAVEPOINT <release savepoint statement>

ROLLBACK <rollback statement>

SET _TRANSACTION <set transaction statement>

ITERATOR_CONVERSION | <itérator conversion clause>

BLOCK <compound statement>

STATEMENT all other operations

OTHER reserved for implementation-defined extensions
— | Statement-Type

Statement type is CALLABLE_STATEMENT if the <executable clause> contains at least one
<eémbedded Java expression> the <parameter mode> of which is OUT or INOUT. Otherwise, staternent
type is PREPARED_STATEMENT if the <executable clause> contains no <embedded Java expressjon>
or all <embedded Java expression>s have <parameter mode> IN.

NOTE 1 — An entry with a role of CALL is permitted to have statement type PREPARED_STATEMENT if no
<embedded Java expression> exists with <parameter mode> OUT.

— Execute Type

Describes the RTStatement execute method that is used at runtime to perform this operation, one
of EXECUTE_QUERY, EXECUTE_UPDATE, or EXECUTE. The execute type is EXECUTE_UPDATE unless
otherwise noted.

— Parameter Attributes
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Describes the <embedded Java expression>s appearing in the <executable clause>. Parameter
information is composed of a number of Java fields.
. Param Count

Gives the number of <embedded Java expression>s appearing in the <executable clause>, k.

. Param Info

expression>s that appear in an <executable clause>. For each <embedded Java expressign>,
HE;, the i-th Typelnfo object, describes HE; of the original <executable clause> (or, equivalently,

the i-th <dynamic parameter specification> in the SQL String Java field), where i isinthe rgnge
1 (one) <i < k. The Typelnfo object returned has the mode of the <parametenimode> of HE;.

It has Java type name corresponding to the name of the type of HE;. If HE; is a <simple variable>,

then the Typelnfo object returned has the same name as that of the <simiple variable>. Other-
wise, if HE; is a <complex expression>, then the Typelnfo object returned has name = nufll.

— | Result Set Column Java fields

Describes the columns expected to be produced by the <executabletlause>. Result set columr
information is composed of a number of Java fields.

. Result Set Type

Describes the way in which the result set columns:are expected to be bound. One of NO_RESULT,
NAMED_RESULT, POSITIONED_RESULT. Result:set type is NO_RESULT if the <executable
clause> is an operation that does not produce a result set.

. Result Set Count

The number of result set columns that the <executable clause> is expected to produce as
indicated by the cardinality of thé xiterator spec declaration>.

If the result set type is NO_RESULT, then result set count is 0 (zero).
. Result Set Info

A collection of Typé€lInfo objects that describe the <iterator spec declaration>. For result set
usage of a Typelnfo, mode and dynamic parameter marker index have no meaning and are
defaulted to réturn OUT and -1 (negative one).

This is enipty unless otherwise stated.
. Result'Set Name

The'class name of the iterator object populated by this <executable clause>. If the result|set
type is NO_RESULT, the result set name is null.

— | Pescriptor

Contains any extra information not otherwise provided by the other Java fields. The descriptor is
null unless otherwise stated.

4.4.5.3 Typelnfo overview

Each <embedded Java expression> and expected result set column of an <executable clause> is described
by a Typelnfo object. For user-defined data types, the content of a Typelnfo object is in part determined
using the associated connection context type map. This is the type map specified in the <connection

declaration clause> of the connection context object with which the <executable clause> is associated. A
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Typelnfo object contains a collection of Java fields describing the <embedded Java expression> or result
set column, as described below.
— Java Type Name

The name of the Java Class or primitive type that is the type of the <embedded Java expression> or
result set column.

In most cases, the name returned is the same as the internal name of the type, as defined by Java;

and nested classes are delimited with “$” (e.g., x.y.OuterClass$InnerClass). Array naming,us¢s a
more readable convention than the internal type name: if the name returned represents@naryay,
the string “[” is prepended to the full name of the component type. For example, an array of arfray
of String has the name “[[java.lang.String”.

— | SQL Type

Ajava.sql.Types-defined constant that corresponds for predefined data types to the default mapping
of the Java type of the <embedded Java expression> or result set column ibito’an SQL type, as defined
by JDBC. For user-defined data types that are covered by a property definition in the associatdd
connection context type mabp, this field contains the SQL type (i.e..SFTRUCT, DISTINCT, or
JAVA_OBJECT) corresponding to the Java type name as defined dn‘that property definition. If the
property definition for the Java type does not specify an SQL type, then the following default
mechanism is used for determining the SQL type: If the Javatype of the <embedded Java expressjon>
or result set column implements the interface java.sql.SQLData, then the SQL Type field is sef to
STRUCT; otherwise, it is set to JAVA_OBJECT. If no preperty entry is found in the connection fype
map for the given Java type name, or no type map has-been associated with the connection corjtext
class, then the SQL Type is OTHER. This mapping'is also given in columns one and two of Table 2,
“SQLJ type properties”.
NOTE 2 — SQL Type is not a representation of the SQL types. Instead, it exists as an established default mapping

between Java types and JDBC-defined SQL type constants. It might be disregarded or remapped as appropriat¢ by
implementation-defined profile customizations.

— | SQL Type Name

If the SQL Type field of the Typelnfo object is either STRUCT, DISTINCT, or JAVA_OBJECT, th¢n
this field contains a String.giving the user-defined name of the SQL type corresponding to the [Java
type of the <embedded Jdva expression> or result set column, as defined by the associated connedtion
context type map.

— | Mode

One of IN, INOUT, or OUT. Gives the <parameter mode> of a host expression. For result set columns,
the modeis@lways OUT.

— | Name

Gives the name of the <embedded Java expression> or result set column, if available. If the TypgInfo
objectrepresents an <embedded [ava expression>, the rules for determining the name are specified
in EntryInfo-Param Info. If the Typelnfo object represents a column of <named iterator> then name
is determined by its <iterator spec declaration>. If the Typelnfo object represents a column of a
<positioned iterator>, then name=null

— Dynamic Parameter Marker Index

Gives the zero-based index of the <dynamic parameter specification> appearing in the SQL String
that corresponds to the <embedded Java expression> represented by this Typelnfo object. The
dynamic parameter marker index is -1 (negative one) if this Typelnfo object describes a result set
column.
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4.4.5.4

SQL] datatype properties

Every bind variable, return result, and column type is described in an SQL] profile by means of a Typelnfo
object.

Table 2, “SQL]J type properties”, describes the datatypes supported by SQLJ.

The first column lists the names of the Java datatypes that are supported by SQL)J.

Table 2 — SQL]J type properties

The fourth column lists the “setter method” used to pass bind variables of the given‘datatype
input parameter (RTStatement) to the SQL-implementation.

The third column lists the “getter method” used to fetch bind variables of the given datatype eilther

as an out-parameter (RTStatement) or column type (RTResultSet).

S

Java type name java.sql.Types | getter method setter method
value

bpolean BOOLEAN getBooleanNoNull setBoolean

byte TINYINT getByteNoNull setByte

short SMALLINT getShortNoNull setShort

int INTEGER getintNoNull setint

Iqng BIGINT getLongNoNull setLong

float REAL getFloatNoNull setFloat

dpuble DOUBLE getDoubleNoNull setDouble

jgva.lang.Boolean BOOLEAN getBooleanWrapper setBooleanWrapper

jgva.lang.Byte TINYINT getByteWrapper setByteWrapper

jgva.lang.Short SMALLINT getShortWrapper setShortWrapper

jdva.lang.Integer INTEGER getIntWrapper setIntWrapper

jgva.langLiong BIGINT getLongWrapper setLongWrapper

jgvadang.Float REAL getFloatWrapper setFloatWrapper

java.lang.Double DOUBLE getDoubleWrapper setDoubleWrapper

java.lang.String VARCHAR getString setString

java.math.BigDecimal NUMERIC getBigDecimal setBigDecimal

byte([] 1 VARBINARY getBytes setBytes

java.sql. Array6 ARRAY getArray setArray

16
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Java type name java.sql.Types | getter method setter method

value
java.sql.Blob4 BLOB getBlob setBlob
j ava.sq].Clob4 CLOB getClob setClob
jﬂ\m cnl] Date DATE gnfnafn setDate
jdva.sql.Time TIME getTime setTime
jgdva.sql.Timestamp TIMESTAMP getTimestamp setTimestamp
jdva.net.URL DATALINK getURL setURL
sglj.runtime.AsciiStream? | OTHER getAsciiStream® setAsciiStream
sqlj.runtime.BinaryStream? | OTHER getBinaryStream® setBinaryStream
s@lj.runtime.Character- OTHER getCharacterStreain- setCharacterStream-
Stream? Wrapper Wrapper
S ]lj.runtimeéUni— OTHER getUnicodeStream3 setUnicodeStream
cpdeStream
jdva.sql.Ref REF getRef setRef
jqva.sql.SQLXML SQLXML getSQLXML setSQLXML
afy other class® STRUCT,-DIS* getObject setObject

TINCT,

JAVALOBJECT,

OTHER
1 The Java type name Java field(stoted in a Typelnfo object for a byte array is named “[byte”, not “byte[]".
2 The sqglj.runtime.XXXStream classes are subclasses of java.io.InputStream. Explicit type names allow the type of the
styeam data to be encodedhstatically in the type name, and therefore to be determined at translate time rather than runtinje.
They also add a “length*]Java field that is needed when streams are passed to an SQL-server.
3 Ketter methods for stream types are only available on the RTResultSet interface, but not the RTStatement interface
This is for symmetry with JDBC.
*TheBlob and Clob data type implementations are recommended to be based on large objectlocators. In order to retrieye
orf provide the actual Lob values instead of location, one can use host variables of type BinaryStream, AsciiStream, or

UnicodeStream instead of Blob and Clob.

> There is no single default java.sql.Types value for the Java type name in this case. The “java.sql.Types value” column lists
the alternative values permitted in this case. The actual value stored in a Typelnfo object that is part of the profile entry
is determined by the SQL] translator according to the Rules given in Subclause 4.4.5.3, “Typelnfo overview”.

®The Array data type implementation is recommended to be based on array locators.
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4.4.6 Host variables

Arguments to embedded SQL-statements are passed through host variables, which are variables of the
host language that appear in the SQL-statement. Host variable names are prefixed by a colon (: ). A host
variable contains an optional parameter mode identifier (IN,OUT, INOUT ) followed by a Java host variable
that is a Java identifier, naming a parameter, variable, or Java field. The evaluation of a Java identifier
does not have side effects in a Java program, so it is permitted to appear multiple times in the Java code
generated to replace an SQLJ clause.

4.4)7 Host expressions

SQLJ extends the traditional embedded support by allowing Java host expressions to appeardirectly in
SQL}statements. Host expressions are prefixed by a colon (: ) followed by an optional parameter made
iderdtifier (IN, OUT, INOUT) followed by a parenthesized expression clause. An expression clause contains
a Jaya expression that either evaluates to a single value (in the case of IN mode) or is"a Java l-valued
expression (in the case of an OUT or INOUT mode).

Thelevaluation of host expressions does have side effects in a Java program as-they are evaluated|by
Javalrather than the SQL-server. Host expressions are evaluated left to right'within the SQL-statement
prigr to submission to the SQL-server.

Hosf expressions are always passed to and retrieved from the SQL-sefver using pure value semantigs.

Assignments to output host expressions are also performed in lexical order.

4.4)8 Connection contexts

Each SQLJ executable clause requires, either explicitly oryimplicitly, a connection context object that fles-
ignates the SQL-connection with which the SQL-statément specified in that clause will be executed.

The|connection context object designates an SQLi<implementation at which the SQL-statements will be
exequted, and the session and transaction in which they are executed. A connection context is an object
of alconnection context class, which is definéd by means of an SQL] connection clause. Given a
j ava. sql . Connecti on object, a URL (see RFC 2368, and RFC 3986 for more details about URLs), o1} a
URL and information such as a user fiaie and password (it is also possible to include user name and
pasgword in a URL), a connection context class has methods for identifying and, if necessary, openinyg an
SQL{connection. At run time, an'SQL]J program uses one of those methods to establish an SQL-connedtion
befdre any SQL] clauses are executed.

NOTE 3 — The connection context object implicitly specifies an SQL-implementation, and the default catalog and schema,
hs per aj ava. sql . ConrieefT on object.

4.4)9 Default connection context

If ar] SQLJ clause contains an expression designating the connection context object on which it will be
exeduted, thelrthat clause is said to use an explicit connection. If the connection context object is omjtted
from a clause, then that clause is said to use the default connection.

Thel|specification of the default connection context is implementation-defined (ID024). Portable applica-
tions should always use explicit connection contexts.

If an invocation of an SQL] translator indicates that the default connection context class is some class
connctx, then all SQLJ clauses that use the default connection context are translated as if they had
explicitly used the connection context object connct x. get Def aul t Cont ext ().

Programs are permitted to install a connection context object as the default connection by calling set De-
faul t Cont ext.

The default connection context object for a program is stored in a static variable of the default connection
context class. Some SQLJ programs will wish to avoid using static variables. For example, Applets, reentrant
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libraries, and some multi-threaded programs will avoid static variables. Those programs will wish to use
SQLJ clauses with explicit connection contexts objects.

If an SQLJ program is executing as an external routine (or is otherwise executing in an environment that
automatically provides a connection context), calls to method Connect i onCont ext . get Def aul t Cont ext
always return an object representing the connection in which the program is executing. An SQLJ] program
can detect whether it is executing in an environment that implicitly supplies a connection context by

calling Connect i onCont ext . get Def aul t Cont ext before it calls Connect i onCont ext . set Def aul t Cont ext
to install a connection context object. An execution environment that automatically supplies a connection
context will return a non null connection context object.

The|SQL-connection used by the default connection context is defined by the data source bound to the
nanie j dbc/ def aul t Dat aSour ce using JNDI. If this name is not defined, the SQL-connectian u$ed is
implementation-defined (ID023). JNDI is the Java Naming Directory Interface, defined in JNDI.

4.4{10 Schema checking using exemplar schemas

At SQL] translation time, a connection context class plays a different role. It symbolizes the “type” of $QL-
sch¢ma to which the SQL] program will connect at run time. The notion of the¥type of an SQL-schema”
is infformal. It includes the names and privileges associated with tables and views, the “shapes” of their
rowg, SQL-invoked routines, and so forth. The type of a schema is symbolized by an exemplar schema,
whicth is simply a schema that contains the tables, views, SQL-invokedtoutines, and privileges that wpuld
be required in order for the SQL-statements in SQLJ clauses to execute successfully. An exemplar schema
might be the actual runtime schema, or it might be another schema that is a “typical” schema, in W&ES
releyant to the SQLJ] program being translated.

If ar} exemplar schema is being used, then the invoker of an SQL] translator provides a mapping of don-
nection context classes to exemplar schemas. An SQLJtranslator connects to the exemplar schema i
order to provide syntax checking, type checking and schema checking for all SQLJ clauses that will l[le
exequted in the connection context of the class “exemplified” by that schema. In that way, the exemplar
schgma represents the schema to which the application will connect at runtime. It is the responsibility
of the application developer to pick an exemplar schema that represents the run time schemas in releyant
wayp, e.g., having tables, views, and SQL:itivoked routines with the same names and types, and havihg
privileges set appropriately.

If ng connection to an appropriate.exemplar schema or SQL-implementation for a connection type is
estaplished during SQL]J translation, then SQL]J clauses to be executed on connections of that type wijll
not pe schema checked at SQL]J translation time, and will instead be checked later at installation or fus-
tomjzation time.

The[mapping of connection context classes to exemplar schemas is provided to an SQL]J translator in an
impJementation-defined (IW160) way, typically by pairing connection context class names with conpect
strings and passwords. For example, a client side SQL] translator is permitted to require that mapping
on the command line in an invocation of the translator. Those connect strings and passwords are then
used as arguments to invocations of ConnectionContext class constructors that establish an SQL-conneqtion
to the exemplar schema.

SQLJ clause, there shall be a default connection context class specified. The clause is then checked against
the exemplar schema corresponding to the class of the default connection context object for the program.

4.4.11 Using multiple SQLJ contexts and connections

SQLJ supports concurrent connections to multiple SQL-servers. SQL] models an SQL-server that is con-

nected at runtime as a distinct connection context class. Multiple schemas co-located within a single SQL-
server are all accessible by a single connection context. Schemas located on different SQL-servers require
separate connection contexts, one per SQL-connection. The specification of the appropriate connection
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context associated with a #sql statement allows type checking across multiple SQL-servers at translate
time.

4.4.12 Dynamic SQL and JDBC/SQLJ] Connection interoperability

4.4.12.1 Introduction to connection interoperability

The SQL] language provides direct support for SQL-statements that are known at the time the program
is written. If some or all of a particular SQL-statement cannot be determined until runtime, itis a dynamic
operation. To perform dynamic SQL from an SQL] program, the application may use JDBC. A Conneet.ij|on-
Conf ext object containsaj ava. sql . Connecti on object that can be used to create j ava. sql . Stat.€nent
objdcts needed for dynamic SQL.

4.4{12.2 Creating an SQLJ ConnectionContext from a j ava. sql . Connect i on object

Every SQL]J ConnectionContext class includes a constructor that takes as an arguméntaj ava. sql . don-
necti on object. This constructor is used to create an SQL] connection context objeet that shares its
undprlying SQL-connection with that of the j ava. sql . Connect i on object.

4.4{12.3 Obtainingaj ava. sql . Connect i on object from an SQLJ ConnectionContext

Everly SQL]J ConnectionContext object has a getConnection method thatreturnsaj ava. sql . Connecti on
objdct. The j ava. sql . Connecti on object returned shares the underlying SQL-connection with the $QL]
confection context. It can be used to perform dynamic SQL as-described in JDBC.

4.4{12.4 Connection sharing

An §QLJ ConnectionContext always contains aj ava. sgi"Connect i on object and relies upon it to proyide
communication with the underlying SQL-connection. Accordingly, calls to methods that affect connedtion
state on one object will also be reflected in the other object, as it is actually the underlying shared SQL-

conhection that is being affected.

JDBC( defines the default values for sessionistate of newly created connections. In most cases, SQLJ adppts
thege default values. However, whereas:a-hewly created j ava. sql . Connect i on object has auto commit
mode on by default, an SQL] connectier context requires the auto commit mode to be specified exprlrilLitly
upoh construction.

4.4{12.5 Connection résource management

Thelclose method of a connection context object causes the associated j ava. sql . Connect i on objectjand
the inderlying SQL-connection to be closed. However, because connection contexts are permitted tp
shate the underlyifig SQL-connection with other connection contexts and/or j ava. sql . Connecti of
objdcts, an option(is available to release resources maintained by the connection context object, but not
closp the assgciated j ava. sql . Connect i on object and the underlying SQL-connection.

If a ¢onnéction context object is not explicitly closed before it is garbage-collected, then
de(KEEP_CONNECTION) is called by the finalize method of the connection context. This allows ¢on-

nectieonre Q mad hae-norm aarbaca co oR-B¥ro azh mMain N

other JDBC or SQL] objects are using the SQL-connection, then the SQL-connection will also be closed
and reclaimed by the garbage collection process.

Both SQLJ connection context objects and j ava. sql . Connect i on objects respond to the close method.
When writing an SQL]J program, it is sufficient to call the close method on only the connection context

object. This is because closing the connection context will also close the j ava. sql . Connect i on object

associated with it. However, it is not sufficient to close only the j ava. sql . Connect i on object returned
by the getConnection method of a connection context. This is because the close method of a
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j ava. sgl . Connect i on object will not cause the containing connection context to be closed, and therefore,
resources maintained by the connection context will not be released until it is garbage-collected.

The isClosed method of a connection context returns true if any variant of the close method has been
called on the connection context object. If isClosed is true, then calling close is a no-op, and the effect
of calling any other method is implementation-dependent (UA016).

4.4.13 SQL execution control and status

Thelexecution semantics of SQL-statements can be queried and modified via the execution context dsso-
ciat¢d with the operation. An execution context exists as an instance of class sql j . runt i me. ExeCuti|on-
Cont ext.

Thelfollowing Execut i onCont ext Java fields control the execution environment of SQL-statéments.|The
get XXX and set XXX methods read and change the XXX value. Once set, they affect all SQbLstatements
subgequently executed on that execution context.

— | MaxRows specifies the maximum number of rows to be returned by any query.

— | MaxFi el dSi ze specifies the maximum number of bytes to be returned\as data for any column jor
output variable.

— | QueryTi neout specifies the number of seconds to wait for an SQL-statement to complete.

NOTE 4 — Runtime support of the above ExecutionContext Java fields, if setto anything other than their respective d¢fault
yalues, is not part of Core SQLJ. See Subclause 14.9, “<executable claus€>"

The|following Execut i onCont ext Java fields describe the results of the last SQL-statement executed.
— | Updat eCount specifies the number of rows updated, inserted, or deleted during the last operation.
— | SQ.var ni ngs describes any warnings that oecurred during the last operation.

Runtime supportofthesql j . runti me. Execut.ionCont ext class methodsset MaxRows, set MaxFi el dSi ze,
and|set Quer yTi neout if invoked to set an Execut i onCont ext object’s corresponding underlying values
to anything other than their default valuesis implementation-defined (IA052).

An gxecution context is associated either explicitly or implicitly with each SQL] executable clause
appearing in an SQL]J program.

If extplicit execution contexts are used, each SQL-statement can be executed using a different executjon
confext object. If an explicit connection context is also being used, both are available to be queried and
modified during executien of the SQL-statement.

If an execution context’is not supplied explicitly, a default execution context is used implicitly. The default
exedution contextfor a particular SQL] executable clause is obtained via the get Execut i onCont ext ()
method of the~connection context used in the SQL] executable clause.

If ngitherta-connection context nor an execution context is explicitly supplied, the execution context
assqcidted with the default connection context is used.

The use of an explicit execution context overrides the execution context associated with the connection
context, referenced explicitly or implicitly by an SQL clause.

4.4.14 Iterators

A capability central to SQL is the ability to execute queries that retrieve a “result set” of rows from an
SQL-implementation. An SQL]J clause might evaluate a query and return a result set iterator object con-
taining the result set selected by that query. Depending on the type of the iterator object, it might be used
with the FETCH. . . 1 NTOidiom of SQL to extract data into host variables, or it might return column data
through named accessor methods having the names and types of columns returned by the query. The
iterator declaration clause is permitted to appear wherever a Java class definition may appear.
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An SQL] iterator is a Java object that implements the interface sqlj.runtime.ResultSetlterator and from
which the data returned by an SQL query can be retrieved. In that role, it corresponds to the cursor of
SQL, from which data are fetched. Unlike the cursor, however, an iterator object is a first class object. An
iterator object can be passed as a parameter to a method, and can be used outside the SQL] translation
unit that creates it, without losing its static type for the purposes of type checking of component interfaces.

An iterator object has one or more columns with associated Java types. Names that are Java identifiers
can optionally be provided for the iterator object columns. If the expressions selected by a query are
unnamed, or have SQL names that are not valid Java identifiers, then SQL column aliases can be used to
nanje them. The columns of an iterator object (which have Java types) are conceptually distinct fron} the
columns of a query (which have SQL types), and therefore, a means of matching one to the other shall be
chosgen. SQL] supports two mechanisms for matching iterator object columns to query columns, They are
bind by position and bind by name.

wn

Bind by position means that the left to right order of declaration of the iterator object'columns place
thern in correspondence with the expressions selected in an SQL query. TraditionalEETCH. . . | NTO
synfjax is used to retrieve data from the iterator object into Java variables. An iterator class that binds by
position is declared by providing a parenthesized, comma-separated list of ddtatypes, one per column

of the rows returned by the iterator object. The list specifies only the data types of the columns and dloes
not ppecify a name for the columns. The data types in the list shall appear;in exactly the same sequgnce
as the data types of the columns of the rows returned by the iterator object. The types of the SQL COhrl]Lnns
in the query shall be convertible to the types of the positionally corresponding iterator object columns,
accqrding to the SQL to Java type mappings of SQL]J. Those converSions are statically checked at SQL]J
translation time if an SQL-connection to an exemplar schemads provided to the translator.

Bind by name means that the name of each iterator object.column is matched to the name of a column
returned by the SQL query, independent of the order in which that column appeared in the query. Named
accgssor methods are generated by the SQL] translater for each column of the iterator object. The npme
of ajnamed accessor method matches the name of-a‘column returned by a query and its return type|is
the Java type of the iterator object column. The FETCH. . . | NTOsyntax is not permitted to be used with
an iferator object of this type, as the named aecessor methods provide the mechanism for transferring
the ¢glata. An iterator class that binds by name'is declared by providing a parenthesized, comma-separated
list of data types and identifiers, one perlcolumn of the rows returned by the iterator object. The lisf
spegifies the data types and the name of each column of the rows returned by the iterator object. The
sequience of data types and identifiers in the list need not be the same sequence as the columns of the
rowp returned by the iterator pbject. A Java compiler will detect type mismatch errors in the uses of
nanjed accessor methods. Additionally, if a connection to an exemplar schema is provided at translgte
timeg, then the SQL]J translator will statically check the validity of the types and names of the iterator
objdct columns against®he’SQL queries associated with it.

An iterator declaration clause designates whether objects of that iterator type use bind by position pr
bind by name. The'two styles of access to result set data are mutually exclusive; an iterator class supports
eithpr bind by-position or bind by name, but not both. Program development tools might prefer to gengrate
SQLJ progranis using bind by position, since these tools can generate SQL]J code that is “correct by cpn-
struction®People writing SQL] programs “by hand” might prefer to use bind by name, to make theiy
applications resilient against changes to the program or SQL-schema.

4.4.15 Inputand output assignability

An SQL type ST is SQLJ output assignable to a Java class or primitive type JT if Table 3, “SQLJ output
assignability (data type group 1)”, Table 4, “SQL]J output assignability (data type group 2)”, Table 5, “SQLJ
output assignability (data type group 3)”, or Table 6, “SQL] output assignability (data type group 4)”,
contains an 'x' in the cell identified by the column for the j ava. sql . Types value of ST and the row in
which JT is specified in the first column. In addition, the following conditions shall hold for structured
and distinct types (i.e., j ava. sql . Types values STRUCT and DISTINCT).
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— Ifthej ava. sql . Types value of ST is either DISTINCT or STRUCT, and /T is not one of the Java cla

sses

or primitive types identified in the first column of Table 5, “SQL]J output assignability (data type
group 3)”, (i.e., “any other class/interface” applies), then the user-defined type map that is associated
with the connection context class of the SQLJ clause for which output assignability is checked shall

specify a Java class or primitive type JT that corresponds to ST.

— Ifthej ava. sql . Types value of ST is DISTINCT, and JT is one of the Java classes or primitive types
identified in the first column of Table 5, “SQLJ] output assignability (data type group 3)”, then there

exists an SQL type ST1, where ST1 is either the representation type of ST, or a transform grou

has

ility

PS
A

= =

been specified for ST in the connection context class of the SQL] clause for which output assigmali
is checked, and ST1 is the result type of the from-sql transform function or method of that transform
group. ST1 shall be SQLJ output assignable to JT.

— | Ifthejava. sql . Types value of ST is STRUCT, and JT is one of the Java classes or primitive typ
identified in the first column of Table 5, “SQL] output assignability (data type group 3)”, then 4
transform group has been specified for ST in the connection context class of the SQL]J clause fa
which output assignability is checked, and the result type of the from-sql transform function ¢
method of that transform group is SQL]J output assignable to JT.

Table 3 — SQLJ output assignability (data typé group 1)
java.sql.Types constants

Java Data Types and TI SI IN BI RL FL DB DC
Classes

boolean X X X X X X X X
byte X X X X X X X X
short X X X X X X X X
int X X X X X X X X
long X X X X X X X X
float X X X X X X X X
double X X X X X X X X
java.lang.Boolean X X X X X X X X
java.lang:Byte X X X X X X X X
javazlang.Short X X X X X X X X
Jiznl:l ]ang lnfngnr X X X X X X X X
javalang.Long X X X X X X X X
java.lang.Float X X X X X X X X
java.lang.Double X X X X X X X X
java.lang.String X X X X X X X X
java.math.BigDecimal X X X X X X X X
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java.sql.Types constants

Java Data Types and TI SI IN BI RL FL DB DC
Classes

byte(]

java.sql.Array

java.sql.Blob

java.sql.Clob

java.sql.Date

java.sql.Ref

java.sql.Time

java.sql.Timestamp

sqlj.runtime.AsciiStream

sqlj.runtime.BinaryStream

sqlj.runtime.CharacterStream

sqlj.runtime.UnicodeStream

java.net.URL

java.sql.SQLXML

any other class/interface

TI: corresponds to TINYINT
SI: corresponds to SMAELINT
IN: corresponds to INTEGER
BI: corresponds to BIGINT
RL: corresponds to REAL

FL: corresponds to FLOAT
DB: corresponds to DOUBLE

DU corresponds to DEUIMAL
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Table 4 — SQLJ output assignability (data type group 2)

java.sql.Types constants
Java Data Types and NU BO CH VC LC CL BI VB
Classes
byte X X X X X
short X X X X X
int X X X X X
long X X X X X
float X X X X X
double X X X X X
java.lang.Boolean X X X X X
java.lang.Byte X X X X X
java.lang.Short X X X X X
java.lang.Integer X X X X X
java.lang.Long X X X X X
java.lang.Float X X X X X
java.lang.Double X X X X X
java.lang.String X X X X X X X
java.math.BigDecimal X X X X X
byte[] X X
java.sgl.Array
javassql.Blob
java.sql.Clob X
java.sql.Date X X X
java.sql.Ref
java.sql.Time X X X
java.sql.Timestamp X X X
sqlj.runtime.AsciiStream X X X X X
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java.sql.Types constants
Java Data Types and NU BO CH VC LC CL BI VB
Classes
sqlj.runtime.BinaryStream X X
sqlj.runtime.CharacterStream X X X X X
sqlj.runtime.UnicodeStream X X X X X
java.net.URL X X X
java.sql.SQLXML
any other class/interface

NU: corresponds to NUMERIC

BO: corresponds to BOOLEAN

CH: corresponds to CHAR

VC: corresponds to VARCHAR

LC: corresponds to LONGVARCHAR
CL: corresponds to CLOB

BI: corresponds to BINARY

VB: corresponds to VARBINARY

Table 5 — SQL]J output assignability (data type group 3)

java.sql.Types constants

Java Data Types and LB BL DT ™ TS RF DS ST
Classes

boolean X X
byte X X
short X X
nt X X
long X X
float X X
double X X
java.lang.Boolean X X
java.lang.Byte X X
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java.sql.Types constants

Java Data Types and LB BL DT ™ TS RF DS ST
Classes

java.lang.Short X X
java.lang.Integer X X
java.lang.Long X X
java.lang.Float X X
java.lang.Double % X
java.lang.String X X X X X X
java.math.BigDecimal X X
byte]] X X X
java.sql.Array

java.sql.Blob X X X
java.sql.Clob X X
java.sql.Date X X X X
java.sql.Ref X

java.sql.Time X X X X
java.sql.Timestamp X X X X
sqlj.runtime.AsciiStream X X X
sqlj.runtime.BinaryStream X X X
sqlj.runtime.ChatacterStream X X X
sqlj.runtime:UnicodeStream X X X
java.iet/URL X X
java.sql.SQLXML

any other class/interface X X

LB: corresponds to LONGVARBINARY
BL: corresponds to BLOB
DT: corresponds to DATE

TM: corresponds to TIME

TS: corresponds to TIMESTAMP
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java.sql.Types constants

Java Data Types and
Classes

LB BL DT ™

TS

RF DS ST

RF: corresponds to REF
DS: corresponds to DISTINCT

O 1. COITESPOIIUS tO STRUUT

Table 6 — SQLJ output assignability (data type group 4)

java.sql.Types constants

Java Data Types and
Classes

JO oT DL AR

XL

boolean

byte

short

int

long

float

double

java.lang.Boolean

java.lang.Byte

java.lang.Short

java.lang.Integer

javalang.Long

java.lang.Float

java.lang.Double

Javatang:String

java.math.BigDecimal

byte|]

java.sql.Array

java.sql.Blob
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java.sql.Types constants

Java Data Types and JO OoT DL AR XL
Classes

java.sql.Clob

java.sql.Date

AlJa
assi
inpy
an';
spe
typs

java.sql.Ref

java.sql.Time

java.sql.Timestamp

sqlj.runtime.AsciiStream

sqlj.runtime.BinaryStream X
sqlj.runtime.CharacterStream X
sqlj.runtime.UnicodeStream X
java.net.URL X
java.sql.SQLXML X
any other class/interface X X

JO: corresponds to JAVA_OBJECT
OT: corresponds to OTHER
DL: corresponds to DATALINK

AR: corresponds to ARRAY

XL: corresponds to SQLXML

ya class or primitivetype JT is SQLJ input assignable to an SQL type ST if Table 7, “SQL]J input
bnability (data type'group 1)”, Table 8, “SQL]J input assignability (data type group 2)”, Table 9, “{
tassignability,(data type group 3)”, or Table 10, “SQL]J input assignability (data type group 4)”, cont
(' for the cellidentified by the column for the j ava. sql . Types value of ST and the row in which
ified inthe first column. In addition, the following condition shall hold for structured and distir
s (i.eyhava. sql . Types values STRUCT and DISTINCT).

QL)
ains
T is
Ict

[fthej ava. sql . Types value of ST is either DISTINCT or STRUCT, and JT is not one of the Java clal

ISses

OT primitive types identified in the firstcolumn ot Tabie 9, “SQLJinputassignabitity (data type group
3)”, (i.e., “any other class/interface” applies), then the user-defined type map that is associated with
the connection context class of the SQL]J clause for which input assignability is checked shall specify

a Java class or primitive type /T that corresponds to ST.

If the j ava. sql . Types value of ST is DISTINCT, and JT is one of the Java classes or primitive ty

pes

identified in the first column of Table 9, “SQL]J input assignability (data type group 3)”, then there

exists an SQL type ST1, where ST1 is either the representation type of ST, or a transform group has
been specified for ST in the connection context class of the SQL] clause for which input assignability
is checked, and ST1 is the input parameter type of the to-sql transform function or method of that

transform group. JT shall be SQLJ input assignable to ST1.
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If the j ava. sql . Types value of ST is STRUCT, and JT is one of the Java classes or primitive types
identified in the first column of Table 9, “SQL]J input assignability (data type group 3)”, then a
transform group has been specified for ST in the connection context class of the SQL] clause for
which input assignability is checked, and JT is SQLJ input assignable to the input parameter type of
the to-sql transform function or method of that transform group.

Table 7 — SQLJ input assignability (data type group 1)

java.sql. Types constants
Java Data Types and TI SI IN BI RL FL DB DC
Classes
boolean X X X X X X X X
byte X X X X X X X X
short X X X X X X X X
int X X X X X X X X
long X X X X X X X X
float X X X X X X X X
double X X X X X X X X
java.lang.Boolean X X X X X X X X
java.lang.Byte X X X X X X X X
java.lang.Short X X X X X X X X
java.lang.Integer X X X X X X X X
javalang.Long X X X X X X X X
java.lang.Float X X X X X X X X
java.lang.Double X X X X X X X X
java.lang.String X X X X X X X X
javaqnath.BigDecimal X X X X X X X X
bytel]
java.sql.Array
java.sql.Blob
java.sql.Clob
java.sql.Date
java.sql.Ref
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java.sql.Types constants

Java Data Types and TI SI IN BI RL FL DB DC
Classes

java.sql.Time

java.sql.Timestamp

sqlj.runtime.AsciiStream

sqlj.runtime.BinaryStream

sqlj.runtime.CharacterStream

sqlj.runtime.UnicodeStream

java.net.URL

java.sql.SQLXML

any other class/interface

TI: corresponds to TINYINT
SI: corresponds to SMALLINT
IN: corresponds to INTEGER
BI: corresponds to BIGINT
RL: corresponds to REAL

FL: corresponds to FLOAT
DB: corresponds to DOUBLE
DC: corresponds to DECIMAL

Table 8 — SQL]J input assignability (data type group 2)

java.sql.Types constants

Java Data-Types and NU BO CH VC LC CL BI VB
Classes

boolean X X X X X

byte X X X X X

short X X X X X

int X X X X X

long X X X X X

float X X X X X
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java.sql.Types constants

Java Data Types and NU BO CH VC LC CL BI VB
Classes

double X X X X X

java.lang.Boolean X X X X X

java.lang.Byte X X X X X

java.ang.Short X X X X X

java.lang.Integer X X X X X

java.lang.Long X X X X X

java.lang.Float X X X X X

java.lang.Double X X X X X

java.lang.String X X X X X X X
java.math.BigDecimal X X X X X

byte[] X X

java.sql.Array

java.sql.Blob

java.sql.Clob X

java.sql.Date X X X

java.sql.Ref

java.sql.Time X X X

java.sql.Timestamp X X X
sqlj.runtime:AsciiStream X X X X X X
sqlj.runtime.BinaryStream X X
sqlj.runtime.CharacterStream X X X X X X
sqlj.runtime.UnicodeStream X X X X X X
java.net.URL X X X

java.sql.SQLXML

any other class/interface

NU: corresponds to NUMERIC
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java.sql.Types constants

Java Data Types and NU BO CH VC
Classes

LC

BI VB

BO: corresponds to BOOLEAN

CH: corresponds to CHAR

VU IO VARUMNOAR
LC: corresponds to LONGVARCHAR
CL: corresponds to CLOB

BI: corresponds to BINARY

VB: corresponds to VARBINARY

Table 9 — SQLJ input assignability (data type group-3)

java.sql.Types constants
Java Data Types and Classes | LB BL DT T™ TS RF DS ST
bpolean X X
bte X X
short X X
int X X
lqng X X
float X X
dpuble X X
jgva.lang.Boolean X X
jdva.lang.Byte X X
jgva.lang.Shost X X
jgva.langlinteger X X
jgvadang.Long X X
java.lang.Float X X
java.lang.Double X X
java.lang.String X X X X X X
java.math.BigDecimal X X
byte[] X X X
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java.sql.Types constants

Java Data Types and Classes | LB BL DT ™ TS RF DS ST
java.sql.Array

java.sql.Blob X X X
jgvasqttiob X X
jdva.sql.Date X X X X
jgva.sql.Ref X

jgdva.sql.Time X X X X
jdva.sql.Timestamp X X X X
sqlj.runtime.AsciiStream X X X
s@lj.runtime.BinaryStream X X X X
sqlj.runtime.CharacterStream X X X
sqlj.runtime.UnicodeStream X X X
jdva.net.URL X X
jgdva.sql.SQLXML

apy other class/interface X X

LB: corresponds to LONGVARBINARY
BL: corresponds to BLOB

DT: corresponds to DATE

TM: corresponds to TIME

T$: corresponds to TIMESTAMP

RF: corresponds to REF

D§: correspondsito DISTINCT

ST: corresponds to STRUCT

Table 10 — SQL] input assignability (data type group 4)

java.sql.Types constants
Java Data Types and Classes | JO oT DL AR XL
boolean
byte
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java.sql.Types constants

Java Data Types and Classes

JO oT DL

AR

XL

short

int

float

o

pbuble

dva.lang.Boolean

—e

dva.lang.Byte

—
Q

dva.lang.Short

—

dva.lang.Integer

—
Qo

dva.lang.Long

—e
Q

dva.lang.Float

—

dva.lang.Double

—

dva.lang.String

—

dva.math.BigDecimal

—e

byte]]

dva.sql.Array

—
Q

va.sql.Blob

—
Q)

va.sql.Clob

—e
Q)

dva.sql.Date

—
Q

dva.sql.Ref

—

dva.sgiTime

—

dva Qq] Timestamp

—e

sqlj.runtime.AsciiStream

sqlj.runtime.BinaryStream

sqlj.runtime.CharacterStream

sqlj.runtime.UnicodeStream

java.net.URL
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java.sql.Types constants
Java Data Types and Classes | JO oT DL AR XL
java.sql.SQLXML X
any other class/interface X X

—

Q: corresponds to JAVA_OBJECT
[: corresponds to OTHER
: corresponds to DATALINK

R: corresponds to ARRAY

< > O O

 to SQLXML

4.4]16 Multiplej ava. sql . Resul t Set objects from SQL-invoked procedure calls

4.4{16.1 Introduction to multiple result sets

Under some situations, a single SQL CALL statement might returninultiplej ava. sql . Resul t Set objgcts.
Because SQL hasno mechanism to definej ava. sql . Resul t Set-objects as formal OUT or INOUT parainet-
ers,jsuchj ava. sql . Resul t Set objects are referred to as side-channel result sets. The ExecutionContext
method “getNextResultSet” allows navigation through these results.

After implicit or explicit use of some ExecutionContextexecCon in association with an SQL CALL statenjent,
the first call to execCon.getNextResultSet returns.the first side-channel result set produced by thaft
CAL[L statement. Subsequent calls to getNextResultSet optionally close the currentj ava. sql . Resul {| Set
objdct, and advance to and return the next. getNextResultSet returns null if there are no further sigle-

chamnel result sets.

4.4{16.2 Resource managementwith multiple results

Under normal circumstances, the'resources associated with the execution of an SQL-statement are
relepsed as soon as the execution completes. However, if there are multiple results, the resources aie
not feleased until all resultsthave been processed using getNextResultSet. If an execution context with
penfling results is used t@ execute another SQL-statement, then the pending results are discarded.

Ifthe invocation of anClSQL-invoked procedure does not produce side-channel result sets, then all resources
are qutomatically-feclaimed as soon as the CALL execution completes.

4.4{17 JDBC/SQL]J ResultSet interoperability

4.4{174 " Introduction to interoperability

TO f.m'lh—qi—n thaintaractinn hatvnnny Adrmamic SO and SO Ve ctranglrs tunad taratrare COTT s dAc a
Tttt ettt At oo ot Ty CC I O y T C O QU oGO o5 ot Oy ty pCaTtCTators, oo pTroviacs

way to obtain aj ava. sql . Resul t Set object from an SQL] iterator object and to create an SQL] iterator
object from a j ava. sql . Resul t Set object.

4.4.17.2 Creating an SQL] iterator from aj ava. sql . Resul t Set object

The SQLJ iterator conversion statement allows aj ava. sql . Resul t Set object to be manipulated as an
SQLJ strongly-typed iterator object. Given aj ava. sql . Resul t Set object rs and a strongly typed SQL]J
iterator object iter, the iterator conversion statement can be used to assign a new iterator object to iter
based on the contents of rs:
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#sql iter = {CAST :rs };

NOTE 5 — Closing an iterator object created by an iterator conversion statement will also close the associated
j ava. sqgl . Resul t Set object.

The iterator conversion statement can be used to instantiate an SQL]J strongly-typed iterator object from
aj ava. sql . Resul t Set object provided the type, name and number of columnsin thej ava. sql . Resul t Set
object are compatible with those of the declared iterator object. See the <iterator conversion clause> for
further details.

Oncg an iterator object has been created by an <iterator conversion clause>, the result of calling metlllods
on the original j ava. sql . Resul t Set object is implementation-defined (IV107).

4.4{17.3 Obtainingaj ava. sql . Resul t Set object from an SQL]J iterator object

Everly SQL]J iterator object has a getResultSet method that returns aj ava. sql . Resull\Set object regres-
entdtion of its data. The getResultSet method is partofthe sqgl j . runti me. Resul t Set't er at or interface,
whigh is implemented by SQL] strongly typed iterator classes (both named and ppsitioned). It allows
query results to be processed using a j ava. sql . Resul t Set object rather than(an SQL] iterator objert.

Support for the getResultSet method is runtime implementation-defined{lA053), and is not part of Core
SQLJ. See Subclause 15.2.5.3.5, “getResultSet ()”.

4.4{17.4 Obtainingajava. sql . Resul t Set object from an untyped iterator object

SQLJ does not support the direct creation of aj ava. sql . Resul t Set object as the result of an SQL] query.
To optainaj ava. sql . Resul t Set objectassociated with an.SQL]J query, an SQL] iterator object is populpted
as the result of the query, and the getResultSet method/of the iterator object is called to return a
j avq. sqgl . Resul t Set object, as described in the previous Subclause. In cases where the client needs pnly
aj apa. sqgl . Resul t Set object and does not wish taiprocess results with a strongly-typed iterator objject,
a client is permitted to use an untyped ResultSetlterator object instead. An untyped ResultSetIteratpr
objdct is declared as an instance of interfacesql j . runti me. Resul t Set | ter at or.

The|ResultSetlterator interface is the roetinterface of all SQL] iterators and supports the getResultSet
and|close methods, among others. Assiich, it can be used to obtain the results of an SQLJ query and later
return them to the client asaj ava.-sql . Resul t Set object. Further, it is used to release SQL] related
resqurces once the results havebeen processed.

An Untyped ResultSetlterator object provides a convenient way to obtain the results of an SQL] quety
and |later access them using aj ava. sql . Resul t Set object. Unlike its strongly-typed counterpart, the
untyped ResultSetlterator object does not require an additional class declaration. If using an untyp¢d
Res;l:ltSetIterator object in an SQL]J query, translate-time type checking of the select list items is not per-
fornmed.

4.4{17.5 - Iterator andj ava. sqgl . Resul t Set object resource management

Callingtheé close method of an SQL] iterator object causes the associated j ava. sql . Resul t Set obje¢t (if
any) to'be closed. If an iterator object is not explicitly closed before it is garbage collected, then the
finalize method of the iterator object implicitly calls close. Tterator objects consume resources in the Java
Virtual Machine and, typically, in the SQL-environment for as long as they remain open. So, it is important
to explicitly close Iterator objects when the application is done with them rather than waiting for garbage
collection.

Both SQLJ iterator objects and j ava. sql . Resul t Set objects respond to the cl ose() method. When an
iterator object produces a j ava. sql . Resul t Set object via the get Resul t Set () method, it is sufficient
to close only the iterator object, as this will also close the associated j ava. sql . Resul t Set object. However,
it is not sufficient to close only the associated j ava. sql . Resul t Set object, as this does not cause the
containing iterator object to be closed, and therefore, resources maintained by the iterator object will
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not be released until it is garbage-collected. These restrictions are true of untyped ResultSetlterator
objects as well as named and positioned iterator objects.

The isClosed method of an iterator object returns true if the close method has been called on the iterator
object. If isClosed is true, invocation of close has no effect, and the effect of invoking any other method
is implementation-defined (IA041). The semantics of calling close on aj ava. sql . Resul t Set object that
has already been closed is implementation-defined (1A042).

4.4.18 Multi-threading considerations

SQLJ can be used to write multi-threaded applications. The SQLJ runtime supports multiple thréad§
shating the same connection context. However, SQLJ] programs are subject to synchronizationdimitations
imppsed by the underlying DBMS implementation. If a DBMS implementation mandates explicit'Synchiron-
izatlon of statements executed in a specific connection, then an SQLJ program using that DBMS imp]e-

merjtation would require a similar synchronization of SQL-statements.

Whegreas connection contexts can be safely shared between threads, execution contexts should only be
shated if their use is properly synchronized. If an execution context is shared,the results of an SQL-
statement performed by one thread will be visible in the other thread. If boththreads are executing $QL-
statements, a race condition can occur in which the results of an execution.in one thread are overwritten
by the results of an execution in the next thread before the first thread has’‘processed the original respults.
Furthermore, if a thread attempts to execute an SQL-statement using an'execution context that is currgntly
being used to execute an operation in another thread, a runtime éxception is thrown. To avoid such
problems, each thread should use a distinct execution context-whenever an SQL-statement is executed
on g shared connection context.

4.4{19 User-defined data types

SQLJ supports the manipulation of instances of uset-defined data types, such as structured types and
distinct types. Instances of such data types can b&retrieved into or created from host variables of an
appropriate Java type, based on type mapping information specified for a specific connection contekt
clasp. Java resource bundles are used as the‘tnechanism for specifying type mapping information.

—

Typg mapping is specified in one or maere’entries contained in a properties file. Each property entry|in
the file defines a correspondence between a Java class and an SQL user-defined type. The entry may
indifate that the SQL type is a structured type or a distinct type with the keyword STRUCT or DI STI NCT
prededing the type name, respéctively; such an indication is optional, and is only needed to resolve

ambjiguities in cases where the SQL type is required for registering OUT parameters.

Javal classes used in theddefinition of a type mapping for structured and distinct types have to fulfill the

reqqirements specified'in the chapter “Customized Type Mapping” of JDBC. In other words, they haye to
impJement the intérface java.sql.SQLData, which is used by the SQL]J runtime implementation to supply
the hewly created.instance of the Java class with data from the instance of the respective SQL type.

A type map-spécified in a properties file can be attached to a connection context class as part of the fon-
nection context declaration in the following way:

#sqllLcontext Gx with (typeMap = "packagenane. fil enane"):

The SQLJ translator and runtime will interpret the specified type map as a Java resource bundle family
name, and look for an appropriate properties or class file using the Java class path. This means that the
type map can be packaged with the rest of the SQLJ application or application module.

SQLJ applications can then define host variables or iterator objects based on the Java types that participate
in the type map.

A positioned iterator object is used in conjunction with a FETCH... INTO statement to retrieve data,
including instances of user-defined types mapped in the properties file.
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In the same way, a Java variable whose type corresponds to a user-defined type can be used for the
definition of named iterator objects, as host variables, and in host expressions.
The SQLJ translator also checks for type correctness for user-defined types.

This mechanism also handles SQL type hierarchies and, correspondingly, Java class hierarchies.

4.4.20 Batch updates

30 4 S 3 s PIS TSI, | R
4.4’ &U. L HITTUOUQULLIUII U Uditi Uupudics

Batgh updates allow statements to be grouped together and then sent as a batch to the SQL-implemenitdtion
for ¢xecution using a single round trip. This feature is typically used for a series of UPDATE,INSERT|, or
DELETE statements within a loop. This subclause outlines how SQLJ] supports batch updates.

4.4{20.2 Batchable statements and batch compatibility

A bdtchable statement is a statement that is able to be grouped with one or mofe,other statements for
exeqution as a batch at runtime. Such a group of batchable statements is calléd a statement batch, of
simply batch. As with JDBC, batching in SQL] is an optional capability. Accordingly, whether a particular
statement is batchable or not depends on the connection and customization Uised to execute the statement
atryntime. In general, DML, DDL and SQL-invoked procedure calls withino OUT parameters are considgred
batdhable.

Thelfollowing types of statements are never batchable.
— | Queries (single and multi row)
— | Transaction control (COMMIT, ROLLBACK, SET FRANSACTION, SAVEPOINT, RELEASE SAVEPOINT)

— | Statements with OUT parameters (SQL-invoked functions, PSM assignment, SQL-invoked procedpres
with outs or side-channel results, blocks with outs)

A statement is batch compatible with a particular statement batch if the statement is both batchableland
conipatible with (can be added to) the batch. Whether a particular statement is batch compatible wjth a

particular statement batch depends énythe connection and customization used to execute the staterment
at riintime. For an SQL/OLB implementation based on JDBC, a batchable statement with one or I N para-
metprs is only batchable with other instances of the same statement. A batchable statement with ng I N
pargmeters is only batchable-with other statements with no | Nparameters. However, runtime implement-
atiops that do not rely solely;on JDBC may additionally allow unrelated statements with | Nparameters

to bg batched together.Any batchable statement may potentially be batched with any other batchahle
statement that is created using the same connection.

—

Twd batchable statements that are executed through different SQL-implementations (using differer
SQLtconnectjons) are never batch compatible.

4.4{20.3> Statement batching API

In SPE],batch update capability is enabled using the set Bat chi ng method of the Execut i onCont ex}
class. When batching is enabled on a particular execution context object (via set Bat chi ng), then any
batchable statement encountered is deferred for batched execution. In such cases, the execution context
object is said to contain a pending statement batch. Subsequent re-execution of the statement causes the
statement to be added again to the statement batch (with possibly different host expression values). A
pending statement batch can be explicitly executed at any time using Execut i onCont ext . execut eBat ch() .

In terms of the earlier definitions, if a pending statement batch exists on a particular execution context
object and a batch compatible statement is encountered, then it is added to the batch for deferred execution.
A statement is batch compatible if it is the same as all others in the statement batch. A statement batch
that contains only instances of the same statement (possibly differing only in host expression bind values)
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is called a homogeneous batch. It is also possible to have a heterogeneous batch in which one or more
statements differ from others in the batch. Typically, a heterogeneous batch consists of statements that
do not contain any bind expressions.

The fact that a particular statement is batchable does not mean that it is compatible with every statement
batch. The runtime connection and customization ultimately determine batch compatibility. For imple-
mentations of JDBC, statements with bind expressions can only be added to homogeneous batches, and
heterogeneous batches can only contain statements without bind expressions. When a batchable statement
is encountered that is not compatible with the current statement batch, then the statement batch is
exequted implicitly and the statement is added to a new statement batch. Similarly, when a statement
that]is not batchable (such as SELECT or COMMIT) is encountered, the statement batch is implicitly
exeduted prior to the execution of the statement. Implicit batch execution allows programs tojuse batch
updptes without explicitly calling execut eBat ch() .

Note that the update counts resulting from the last implicitly executed batch can be ebtained using the
method Execut i onCont ext . get Bat chUpdat eCount s().

A giyen execution context object can only manage one statement batch at a time./A client who wants to
batgh two statements that are not batch compatible with one another shall use’two distinct executipn
context objects.

It sHould be noted that explicit specification of an execution context gbject is not required for batch
updhptes. As an alternative, batching can be enabled on the execution‘context object contained within a
partjicular connection context object.

4.420.4 Execution status and update counts

Wh¢n a statement is batched instead of executed, calling®&xecut i onCont ext . get Updat eCount () rethirns
the ¢onstant Execut i onCont ext . NEW BATCH_COUNT if'a new statement batch was created, or Execut il on-
Conf ext . ADD_BATCH_COUNT if the statement was added to the pending statement batch. Checking for|this
constant is a reliable way to determine whether'the last statement was batched, and if so, whether itjwas
addged to the pending batch or started a new®atch.

Wh¢n a pending statement batch exists, alling Execut i onCont ext . execut eBat ch() executes the batch.
Thefupdate count is set to Execut i onlCgnt ext . EXEC_BATCH_COUNT. An array of i nt is returned refledting
the Individual update counts of each.statement in the batch. The array is ordered according to the ofder
in which statements were added'te the batch. The update count array for the last batch executed canfalso
be obtained using the method Execut i onCont ext . get Bat chUpdat eCount s() . This is particularly ugeful
when the batch was updated implicitly rather than explicitly. The array returned by get Bat chUpdat|e-
Count s() reflects the result of the last successful implicit or explicit call to execut eBat ch() . Itis ordered
accqrding to the ordefin which commands were inserted into the batch, and each element either contains
an ujpdate count, of.the value -2 as a generic success indicator; or the value -3 as a generic failure indicptor.
If a failure occurs‘during batch execution that prevents the remainder of the batch to be executed, then

the array retirned may also be shorter than the original batch and—in this case—each element shdll
contain either a non-negative update value or the value -2 as a generic success indicator. The array ig not
updhted when the call to execut eBat ch() results in an exception. The array is null if no batch has yet
been eompleted.

4.4.20.5 Program semantics and exceptions

When a statement batch is executed using execut eBat ch(), the statements contained in the batch are
executed in order. If execution of one of the statements results in an exception, the remaining statements
are not executed and the exception is thrown by execut eBat ch() . Note, however, that the exception does
not rollback the statements that were executed earlier in the batch. When appropriate, the exception is
an instance of j ava. sql . Bat chUpdat eExcept i on, which is a class that extendsj ava. sql . SQLExcept i on
and adds information about the statements in the batch that completed successfully. If a statement batch
is implicitly executed as a result of executing another statement, and the execution of the batch results
in an exception, the statement that triggered the batch execution is not executed.
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Because exceptions can happen in the middle of a batch, it is generally recommended that autocommit
is turned off when using batch updates. Disabling autocommit allows the application to decide whether
or not to commit the transaction in the event that an error occurs and some of the commands in a batch
fail to execute.

As implied by the above rules, the execution semantics of programs that use batch updates are somewhat
different than programs that do not. These differences are summarized in the following list.

A single exception is thrown for the batch of statements, not each individual statement.

Whyg
exe(
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info
This
objd

4.4
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4.4
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Once an exception occurs, the rest of the pending statements in the statement batch are not executed.
There is no convenient way to handle the exception and continue execution of the rest of thé
statements.

Statement execution is deferred until the batch is executed rather than when the/statement is [first
encountered. When a batch is implicitly executed during the execution of another-statement, an
exception resulting from the batch execution may be appear to be thrown as the result of the curjrent
statement’s execution.

n a batch is implicitly executed by another statement, the batch is exeeuted before the statemeft is
uted, but after | N parameters have been evaluated and passed to the statement. Deferring batch
ution until after | N parameters have been bound allows the runtime engine to collect as much
Fmation as possible before determining whether a statement js €0mpatible with a particular bagch.

allows, for example, positioned updates using WHERE CURRENT OF to be batched if the input iterfator
ct is the same iterator object in each case.

20.6 Batch cancellation and disabling

nding statement batch can be canceled before exegution using the method Execut i onCont ext . ¢an-
). Once cancel () has been called, the pendingbatch is cleared and can no longer be executed. [The
batchable statement encountered will be added to a new statement batch.

the responsibility of the client to execute-or cancel a pending statement batch before discarding the
ution context object that contains the-batch. The execution context object’s finalizer will not implikitly
ute or cancel a pending statement batch.

hing can be disabled using thé:xmethod Execut i onCont ext . set Bat chi ng( f al se) . Disabling batching
is way means that furtherstatements will not be added to the pending batch. However, the penfing
h, if any, is not affected. [t will be executed by the next implicit or explicit call to execut eBat ch(}), or
eledwithacalltocarcel’ (), as usual. A client can use the method Execut i onCont ext . i sBat chi ng()
etermine whether-ornot batching is currently enabled on a particular execution context object. Note
this method isaiséd only to determine whether batching is currently enabled, but not whether p
ling batch exists:

20.7 .Specification of a batching limit

method Execut i onCont ext . set Bat chLi ni t () permits users to specify that calls to execut eBat ¢h()

shoyldbe performed implicitly. The batch limit may be given in the following ways.

As a positive integer n — in this case, the execut eBat ch() method will be executed whenever the
current batch size reaches n.

As a constant Execut i onCont ext . UNLI M TED_BATCH— in this case, no implicit call to execut eBat ch
will be performed, unless atleast one of the conditions for implicit batch execution discussed earlier
is satisfied.

As a constant Execut i onCont ext . AUTO_BATCH — in this case, the execut eBat ch() method will be
executed at a point that is chosen by the SQL] runtime implementation. The point when the current
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batch is executed implicitly should be chosen so that out-of-memory conditions due to batching
are reasonably avoided.

By default, Execut i onCont ext objects are initialized to a batch limit of UNLI M TED_BATCH. By permitting
users to specify a batch limit, an SQL] program can very easily be changed to a batching SQLJ program.

Consider the scenario when one Java SQL-invoked procedure uses SQL]J to call another Java SQL-invoked
procedure, which in turn uses SQLJ to execute another SQL-statement, and both execute in the same Java
Virtual Machine with the same execution context object (often associated with the default connection

confext object]. The behavior for batching in this situation conforms to the existing behavior for sinpilar
operations.

The|batching attribute of the execution context object (set via Execut i onCont ext . set Bat chi Ing() )
behaves like the other execution control attributes (max fields size, max rows, query timéout). Oncq set,
it affects the next SQLJ executable clause to start executing regardless of whether the nextSQL] executible
claulse is made at the same call level, in a recursive call level, or in an outer call level:

A pdnding batch is treated in the same way that pending side-channel results afe; Just as pending side-
chamnel results are implicitly cleaned up and closed when another SQL-statenient is encountered of an
outgr call completes execution, pending batches are implicitly executed when another SQL-statemept is
encountered or an outer call completes execution. As an example, suppose batching is enabled and we
exequte a non-batchable SQL-statement that results in a call to a Java’'SQL-invoked procedure, whiclr_ in
turr] performs some SQL-statements that are added to a new batch. If the called Java SQL-invoked pjro-
cedrEre returns without executing the batch, then the originating SQL-statement will implicitly execfite

the batch when execution control is returned. Implicit batch execution also happens when control retfirns
from any batch execution (via Execut i onCont ext . execut eBat ch() ) since statements contained inja
batgh could themselves add statements to a new batch when executed.

4.421 SQLJlanguage elements

4.4{21.1 Introduction to SQLJ language elements
Elements of the SQL language are treated.in various ways by SQLJ.

— | Executable SQL statements: Thi§ part document directly adopts the executable SQL-statement$
(most of the <SQL schema statement>s, <SQL data statement>s, and <SQL transaction statement>s)
that manipulate SQL data,‘definitions, and transactions, substantially as they are specified in
embedded SQL and in SQL’s module language.

— | Dynamic SQL: SQL}J does not directly support dynamic SQL, which is handled separately by JDBC.

— | Declarations: Thispart document replaces <declare cursor> and <host variable definition> by
declarations)ofjava types for declaring iterator classes and other data items that have SQL attribtites.

— | Programreontrol: The <embedded exception declaration>, <SQL session statement>s, <SQL conne¢tion
statement>s, and <SQL diagnostics statement>s that serve to knit together SQL and host langiiage
environments by managing exceptions, SQL-connections, and diagnostics are omitted in SQLJ.|Java
directly expresses the types of exceptions, SQL-connections, and diagnostics, and can manipulate
Those objects using standard programming techniques.

4.4.21.2 <cursor name>

In SQL language, <cursor name> is a simple identifier. The equivalent SQL] construct is <iterator host
expression>. <iterator host expression> is a Java expression, the result type of which shall be an instance
of a generated iterator class (that is, a generated named iterator class or a generated positioned iterator
class), or a subclass of such a class.
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4.4.21.3 SQL-schema, SQL-data, and SQL-transaction statements

The SQL-schema, SQL-data, and SQL-transaction statements are treated as SQL] clauses in this document
and are consequentially treated as ordinary embedded SQL-statements.

4.4.21.4 <SQL dynamic statement>

The categories of <SQL dynamic statement> and <dynamic declare cursor> are omitted from this document.
In addition, the dynamic statements PREPARE, DESCRIBE, EXECUTE, DEALLOCATE, GET DESCRIPTOR,
and|SET DESCRIPTOR are omitted from this document since, in Java application programs, dynamig
operations are subsumed by JDBC.

4.4{21.5 <SQL connection statement>

The[<SQL connection statement> is replaced in this document by direct Java construction‘'and manipuldtion
of connection objects (defined by the interface sql j . runti me. Connect i onCont ext()\That enables the

cap4bility for SQL] programs to open multiple SQL-connections simultaneously.tothe same or diffefent
SQLtservers by explicit use of connection objects in SQL]J clauses.

4.4{21.6 <host variable definition>

Embedded SQL specifies that <host variable definition>s are contained'in special program sections bqund
by HXEC SQL BEGIN DECLARE SECTION and EXEC SQL END DECLARE SECTION. This document doeg not
defihe a <host variable definition> section. Any Java variable, parameter, or Java field (of an object) s
perinitted to be used as a host variable.

Thig document extends traditional embedded SQL supportby allowing Java host expressions to appear
directly in embedded SQL-statements. Host expressions.are prefixed by a colon (:) followed by an optipnal
pargmeter mode identifier (IN, OUT, INOUT) followed by a parenthesized expression clause. An expression
claulse contains a Java expression that either evaluates to a single value (in the case of IN mode) or is a

Java|l-valued expression (in the case of an OUT-or INOUT mode).

Thelevaluation of host expressions does havé side effects in a Java program as they are evaluated by the
Java| Virtual Machine rather than the SQL-server. Host expressions are evaluated left to right within the
SQL{statement prior to submission to_the SQL-server.

4.4)21.7 <embedded exeeption declaration>

Thid document does not define'an <embedded exception declaration>. In ISO/IEC 9075-2, the <embedded
excdption declaration>has’these forms:

EXEC SQL WHENEVER-except i on_condition GOTO program | abel;
EXEC SQL WHENEVERvexcepti on_condi ti on CONTI NUE;

The(Java language does not support any form of “go to” statement; therefore the direct transliteratign of
the kembedded exception declaration> into Java is not possible. Instead, Java provides a try... catch
statementthat associates a handler for certain exceptions in the Java block in which those exceptions
mightbe raised.

NOTE 6 — In addition, Java has well-developed rules for declaring and handling exceptions; thus, the <embedded exception
declaration> does not add value. Other object oriented languages have facilities for declaring and handling exceptions,
similar to those in Java.

JDBC defines an exception, globally named j ava. sql . SQLExcept i on, as the superclass of exceptions that
are returned from SQL. This document follows that precedent, to facilitate interoperability between this
document and JDBC.
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21.8 <SQL diagnostics statement>

This document follows the JDBC methodology for handling return information traditionally found in the
diagnostics areas of SQL. Abnormal termination and certain runtime errors (e.g., NULL retrieval to non-
nullable datatypes) are processed using exception handling. Other status information (e.g., update count)
are processed by using methods on the connection context and execution context objects.

4.4.

21.9 Cursor declaration
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<declare cursor> statement of SQL language declares a single name for both a query and its associ
It set in the host program. This document, by contrast, distinguishes between a query and the ré
hat it returns. If an SQLJ clause containing a query is evaluated, it returns an iterator objectcontai
result set of rows selected by that query. The type of an iterator object is a Java class that encod
humber and types (and names) of columns in the result set, allowing type checking of operation
erator object.

path the layer of abstraction provided by SQL]J iterators, an SQL-server creates'and manipulates

nvoked against the corresponding instance of an object, the type of which“implements
.runtime. Resul t Set | t er at or. The implicit <declare cursor> of an iterator UC is the <declare cur
‘tively performed by an SQL-server as a result of the execution of.an.<assignment clause> whos
ignment spec clause> immediately contains a <query clause>,

n <assignment spec clause> immediately contains <query.€lause>, the <query clause> provide
icit <declare cursor>s <query expression>. An implicit.<declare cursor>’s <cursor returnabilit)
iys WITH RETURN. The <Lval expression> LV immediately contained in <assignment clause> ei
's to an object of a generated iterator class or to an @bject the type of which implements

.runtime. Resul t Setlterator. When LV refers:to an object of a generated iterator class, the a
ed <iterator declaration clause>’s <declarationwith list> specification of the iterator’s sensitivit
ability, and updateColumns respectively provide the implicit <declare cursor>’s <cursor sensitiv
'sor holdability>, and update <column name list> specifications. In addition, <cursor scrollabili

hed interface class>sql j . runti me. Scrol | abl e; otherwise, it is implicitly NO SCROLL.

21.10 Input parameters to SQL-statements

document extends the approach of SQL language for input parameters to SQL-statements by alloy
bralized host expressions to appear wherever host variables are allowed to appear.

21.11 Extracting'column values from SQL]J iterators

| supports tweapproaches to accessing column values from iterator objects: by position and by n4
<fetch statement> of SQL accesses columns only by position. In the following example, the first

4.4.

mn in the pow is assigned to var 1, the second to var 2, and the third to var 3:
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21.12 <open statement> and cursors

SQL has an <open statement> to open and re-open its named cursors that represent both a query and its
set of result rows, (that is, its result set):

EXEC SQ. OPEN cursor1;

This document does not provide an OPEN operation to open or re-open iterator objects.
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This document does not name a static query nor treat it as data. Instead, a query returns an iterator object
that is manipulated as data. An application can, in effect, name a query by writing it in an SQL]J clause in
the body of a method. Methods are invoked by their names, and can return iterator objects as their values.

4.4.22 SQLJ,JDBC, and SQLExceptions and SQLWarnings

In the text of other parts of the ISO/IEC 9075 series, the normal or abnormal termination of statement
execution and expressmn evaluatlon is 1nd1cated by stating that a condltlon is ralsed" followed by a

diffgrent terminology. In this document, many abnormal terminations are indicated by stating that
“SQLException condition” is “thrown”, followed by a statement of the specific condition class and subg
(e.g) “an SQLException Condltlon is thrown Java-related condition — unsupported feature (46110)”

In other situations, the statement is made that “an exception is thrown” or “throws’an exception”,
no specification of what particular exception is thrown. The absence of that specification is caused |
SQLJ’s dependence on JDBC. When that sort of statement is made, the exception that is thrown is
detdrmined by the JDBC driver vendor, and not by any part of the ISO/IEC.9075 series. In practice, |
drivers specify the SQLSTATE, and other pertinent details, in the SQLWarning or SQLException obje
resylting from a completion or exception condition originating in an-SQL-implementation. However
when the completion or exception condition originates within the JDBC driver itself, details of the resu
SQLWarning or SQLException objects are implementation-defined (1A049).

4.423 Profile generation and naming
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An JQL] profile represents the SQL-statements performed on a particular connection context class within

a particular source file. Every <executable clause> in an SQL] program is associated with exactly on
<connection context> (which might be implicit-oZexplicit). <executable clause>s are grouped withi
program according to the class of the associated <connection context> and this grouping is reflecte
the profile. If the number of <connection context> classes associated with <executable clause>s in 3
SQLJ program is greater than one, then a-distinct profile is created for each <connection context> cl

The[generated name of a profile is composed, textually, of parts, with no additional separators occur
between those parts. Its parts include the following.

— | An optional representation of its associated package that will, if specified, be followed by a pe
— | The original source'file name without its filename extension.
— | The predefined-text string'_SJProfile".

— | A profile identification number that is unique among profile identification numbers in the sou
profile:

Infofmallyypresented in BNF form, this might appear as follows:

h

ha
] in
n

bSs.

ring

riod.

rce

[ packagePart<period> ]filenanePart SJProfileidentificationNunber

where:

—  packagePart is the package name defined by the package declaration in the original source file. If

there is no package declaration in the original source file, then this component of the name is
omitted.

— filenamePart is the name of the original source file, without a filename extension. If the original

source is not associated with a file that has a logical name, then filenamePart is the name of the
public class appearing in the source, or, in the absence of any public classes, the first class appea
in the source.
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— identificationNumber is a non-negative integer used to uniquely identify the profile. A single source
file can produce more than one profile. In such cases, the profiles produced are numbered consec-
utively, starting with 0 (zero). If a source file produces only one profile, identificationNumber is 0
(zero).

This naming convention enables easy recognition of profile files and determination of the source file with
which they are associated.

4.4.24 SQLJ application packaging

After development of an SQL]J application has been completed, the application might be packaged fqr
deployment as a JAR file. JAR (Java Archive) is a platform-independent file format specified byJava that
aggregates many files into one. SQL] applications are packaged as JAR files in order that they can be
inspgected and modified as a unit by profile customization utilities.

Every JAR file includes a manifest file that describes the contents of the JAR. For each SQL] profile ir] the
application, a section is created in the manifest file contained in the JAR file. The manifest file is used by
the PQLJ customization utilities to locate and load the appropriate application profiles. The SQL]J profile
sectjon of the manifest file has entries that specify the name of the profile file;The name of a profild is

composed, textually, of parts with no additional separators between those parts. Its parts include the
follgwing.

— | A specification of the profile’s package, given in path formatz
— | Adirectory separator '/ ' (<solidus>).

— | The profile name without its filename extension.

— | A period.

— | Thecl ass or ser filename extension.

Infofmally presented in BNF form, this might-appear as follows:

profli | eName ::=
pat hPart <sol i dus>profil eFi | ePart<peri od>{ class | ser }

And] when used in the JAR manifest:
— | Name: profileName SQLJProfile: TRUE
whdre:

— | pathPartis the(package name of the profile in path format, as specified by the manifest file format
for “Name” headers.

— | profileFilePart is the name of the profile.

— | Iftheprofile exists in class file format, then the name has the extension .class. Otherwise, if the
profile exists as a serialized object, then the name has extension .ser. Only two file formats (.class
and QPT‘) are currently qnppnr‘r@d Other file formats migh‘r he added in the fituire Note that the
customization process will modify the contents of an existing profile such that any customized
profile will exist in serialized format only.

4.4.25 Profile customizer interface

A profile customizer is a JavaBean component, as defined by JavaBeans, that customizes a profile to allow
implementation-defined features, extensions and/or behavior. A class is a profile customizer if it imple-
ments the sqlj.runtime.profile.util.ProfileCustomizer interface, provides an accessible parameterless
constructor, and conforms to the JavaBeans API to expose its properties.

A profile customizer implements the following methods:
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acceptsConnection
publ i ¢ bool ean accept sConnecti on(j ava. sql . Connecti on conn)

Returns true if this customizer is able to customize profiles using the passedj ava. sql . Connect

i on

object, and returns false otherwise. A null connection indicates that customization will be performed

“offline” (without a connection).

customize

See
ovel

4.4
4.4

Each profile object contains a number of Customization objects. Each Customization is an implementat
ific object implementing the sqlj.runtime.profile.Customization interface that is able to create an

spe
sqlj

Doc
4.4

The
clau
IS u

publ i c bool ean custom ze(sqlj.runtinme.profile.Profile profile,
java. sql . Connecti on conn,
sqlj.framework. error. ErrorLog | og)

is returned. Otherwise, false is returned.

Clause 17, “sqlj.runtime.profile.util.ProfileCustomizer”, for further details on these methods and
view of the class usage.

26 Customization interface

26.1 Introduction to customization interfaces

runtime.profile.ConnectedProfile object. Customization objects implement two methods:
acceptsConnection
publ i ¢ bool ean acceptsConnection ( java.sgl”. Connection conn )

Returns true if this Customization can create a connected profile object for the given
j ava. sql . Connect i on object, and returns false otherwise.

sqlj.runtime.profile.getProfile
public sqglj.runtinme.profile.ConnectedProfile getProfile (
j ava. sql . Connecti on conn,
sqlj.runtiwe. profile.Profile baseProfile )
t hrows SQLExcept+ on
Returns a connected. profile for the baseProfile on the given j ava. sgl . Connect i on object.

imentation for this interface is specified in sqlj.runtime.profile.Customization.

26.2 Customization usage

Customizes the passed profile. If the profile was modified in the process of customizatioeh, then {

rue

| an

ion-

hble

getConnectedProfile method of a profile object is called by the code generated for an <execut
se>{For each <executable clause>, except those containing a <fetch statement>, getConnectedPr

file

€dto obtain a connected profile object. The connected profile object creates a RTStatement object

that

1S used to execute the <executable clause>’s SQL-statement.

The getConnectedProfile method is implemented using the customization objects that are currently
registered with the profile, as follows:

Let this represent the profile object on which getConnectedProfile is invoked.

Let C represent the j ava. sql . Connect i on object passed to the getConnectedProfile method.

Let k represent the number of customization objects currently registered with the profile.

Let i represent a number ranging from 1 (one) to k.
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For each registered customization object RC;:

. Define that RC; accepts C if the result of invoking the acceptsConnection method on RC;

passing C as an argument returns true.

. /1 1f RG accepts C, then
I return the connected profile for RG
if RG.acceptsConnection(C) then
return RG.getProfile(C, this);

The
SQL
imp

4.4

Cust
sqlj

If no registered Customization object accepts the j ava. sgl . Connect i on object, then return.the

default ConnectedProfile object.

default connected profile is implemented using calls to the JDBC API. This means that; by defau

applications will work with any compliant JDBC driver and therefore do not require'a’custom runti

ementation on the part of a particular implementation if a JDBC driver exists,
26.3 Customization registration

omization objects can be registered, deregistered, and enumerated with'a profile. The class
runtime.profile.Profile supports the following Customization object-related methods:

registerCustomization
public void registerCuston zati on(Custoni zati on cdstoni zation)

Registers a Customization object for this profile object."The Customization object is added afte
currently registered Customization objects.

registerCustomization
public void registerCustomn zation
(Custom zati on newCust,om zati on,

Cust omi zati on next Cust oni zati on)

Registers a Customization objegt for this profile object. The new Customization object is adde
the list just prior to the next Customization object argument.

replaceCustomization
public void repl aceCustoni zation
(Cust.om zati on newCust om zati on,

Cust om zati on ol dCust om zati on)

Replaces a Giistomization object registration for this profile object. The new Customization ol

It,

rall

1 to

ject

is added tg,the list in place of the old Customization object argument. The new Customization object

retainsthe position of the old Customization object.
deregisterCustomization

lr_\llhl ic void der ngi sterCustom zati nn(ﬁlct omzation custom zati nn)

Drop a Customization object from the profile’s list.
Enumeration

public Enureration get Customn zations()

Returns an enumeration of all Customization objects currently registered with the profile object.

See Clause 16, “Package sqlj.runtime.profile”, for further details on these methods.
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Customization objects are serializable. This means that, once registered with a profile object, they are
stored and restored with the profile object. Serialization allows the profile objects associated with an
SQLJ application to be loaded at any time. Once loaded, any number of customization objects can be
registered with the profile object. The profile object and its registered customization objects can then be
re-serialized to persistent storage. When the SQL]J application is actually run, all the customization objects
that were previously registered with the profile object are also loaded and used to determine what con-
nected profile object should be used to execute the SQL-statements.
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5 Lexical elements

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

5.1—=SQLtermimat characters>

Thig Subclause modifies Subclause 5.1, “<SQL terminal character>", in ISO/IEC 9075-2.

Function

Define the terminal symbols of the SQL language and the elements of strings.

Format

<SQl special character> ::=
Il All alternatives froml|SQO |EC 9075-2
| |<nunber sign>

<nurfber sign> ::=
#[!'1 U+0023

Syntax Rules

1) \Insert after the last SR: ‘If <SQL special character> is not contained in an <embedded SQL Jav{
program>, then <SQL special character>'shall not immediately contain <number sign>.

2) ’Insert after the last SR: ‘lfthe character set SQL_TEXT does not include <number sign>, then
<number sign> shall be immediatély contained in an <SQL prefix> that is contained in an <embedded
SQL Java program>.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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<token> and <separator>

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

Function

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

Format

<co

<Ja
<J

<Ja
<{

<r ey

<norn-reserved word> ::=

Sy

1)

2)

Acc¢ess Rules

nt> ::=
Il Al alternatives from|SQ|EC 9075-2
<Java comment >

a comment> ::=
ava conment introducer> [ <comment character>... ] <newine>

a conment introducer> ::=
ol i dus> <sol i dus>

erved word> ::=
Il Al alternatives froml|SQ|EC 9075-2

Il Al alternatives from|SQ |EC 9075-2

)itax Rules

|Insert after the last SR:|There shall be no<séparator> separating the first <solidus> and seco
<solidus> of a <Java comment introducer>.

Case:

a) Ifthe <comment> is-Contained in a <statement spec clause> or an <assignment spec clat
immediately contained in an <SQLJ specific clause> and is not contained in an <embedd
Java expressionz, then it shall be a <simple comment> or a <bracketed comment>.

No additional Access Rules.

’Insert after the last SR: ‘Ifa <comment> is contained in an <embedded SQL Java program>, the

b)  Otherwisg; the <comment> shall be either a <bracketed comment> or a <Java comments.

nd

Ise>
bd

General Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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6 Scalar expressions

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

6.1 —=<vatuespecificatiom>—amd <target specification>

ThigSubclause modifies Subclause 6.4, “<value specification> and <target specification>", in ISO/IEG9075-2.

Function

Spe¢ify one or more values, host parameters, SQL parameters, dynamic parameters; or host variables.

Format

No additional Format items.

Syntax Rules

1) ‘Insert after the last SR:|If <embedded variable specification> is contained in an <embedded SQL
Java program>, then <embedded variable specification> shall not immediately contain <indicator
variable>.

Acc¢ess Rules

No additional Access Rules.

General Rules

No additional General Rtles.

ConformanceRules

No additional Conformance Rules.
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Additional common rules

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

3(E)

7.1
This

Ful

Exe

Invokingamr SQE-invoked Toutime

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

1ction

rute the invocation of an SQL-invoked routine.

Format

Syr

1)

No additional Format items.

itax Rules

|Convert SR 9)h)iii)4) to be:|Case:

a) IfXA;is an <embedded variable name> contained in an <embedded SQL Java program>,
P; shall be SQL]J output assignable to X4;:

b)  Otherwise, |the original SR 9)h)iii)4)‘

Acc¢ess Rules

Gel

Col

No additional Access Rules:

neral Rules

NOTE 7 — The General Rules of this Subclause as defined in GR 2) of Subclause 9.18, “Invoking an SQL-invoked routi
n ISO/IEC 90752 are not always terminated when an exception condition is raised.

No additional General Rules.

1formance Rules

then

”

No additional Conformance Rules.
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8

Data manipulation

This Clause modifies Clause 14, “Data manipulation”, in ISO/IEC 9075-2.

8.1
This

Ful

<fetchstatements

Subclause modifies Subclause 14.5, “<fetch statement>", in ISO/IEC 9075-2.

1ction

Position a cursor on a specified row of a table and retrieve values from that row.

Format

<f ef]

Sy

1)

2)

3)

4)

ch statenment> ::=
Il All alternatives froml|SQO |EC 9075-2
FETCH [ [ <fetch orientation>] FROM]
<iterator host expression> INTO <fetch target/]ist>

)itax Rules

’Insert before SR 3): ‘Case:

a)  If <fetch statement> is contained in-an <embedded SQL Java program>, then <iterator h
expression> shall be specified.

b)  Otherwise, <iterator host expression> shall not be specified.

’Augment SR 3)‘ by adding ‘If'there is more than one such <cursor name>, then the one with t
innermost scope is specified: Let CR be the cursor specified by CN. Let T be the table defined by

st

he
r the

<cursor specification>0f.CR. Let DC be the <declare cursor> denoted by CN. ” at the end of the Rule.

‘Convert SR 3) to be: ‘Case:

a)  If <fetch statement> is contained in an <embedded SQL Java program>, then let DC be thie

implicitsdeclare cursor> of <iterator host expression>, let CR be the implicit cursor of <ite
host-expression>, and let T be the table defined by the <cursor specification> of DC.

b) <Otherwise, |the original SR 3)‘

llnsert after SR 9)b)iv): ‘ For each <target specification> T53;, 1 (one) <i < NTS, that is an <embed

ator

ded

54

iall
vdl1auvltT IIdIilic~—,

Case:

a)  If <fetch statement> is contained in an <embedded SQL Java program>, then the value of the

corresponding column of table T shall be SQLJ output assignable to TS3;.

b)  Otherwise, the Syntax Rules of Subclause 9.2, “Store assignment”, in ISO/IEC 9075-2, are

applied with TS3; as TARGET and CS; as VALUE.
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Access Rules

No additional Access Rules.

General Rules

1) ‘Insert before GR 5)b)ii):‘ If <fetch statement> is contained in an <embedded SQL Java program>,

than SI/ic accianad +a T ac dacerihad in tha follawinag Cada Canaration
tHeHov—15a5SiEhRea+to+—aS-aesSerneathtre oWl soaeeReratoh-

Definitions and Rules

1) | Ifthe execution of a <fetch statement> results in a row not found, then the values of the <embedded
Java expression>s contained in the <fetch target list> are implementation-depéndent (UV028).

2) | If the execution of a <fetch statement> results in a row not found, then endFet'ch() becomes true.

NOTE 8 — No SQLException is thrown for this condition.

3) | <iterator host expression> shall result in an instance of a generated positioned iterator class qr a
subclass of such a class.

4) | The SELECT privilege for the execution of <fetch statement<is based upon the authorization iflen-
tifier that was used to execute the <query clause> associdted with <iterator host expression>.

5) | Let krepresent the cardinality of the <fetch target list>:
6) | Letjrepresent the cardinality of the associated.itérator’s <java type list>.

7) | If k+#j, then an SQLException condition is threwn: Java-related condition — invalid number of]
columns (46122).

8) | Let SLE denote a SELECT list expressiop’of the associated iterator.
9) | LetIT denote a <java datatype>.inthe associated iterator’s <java type list>.

10)| Let HE;, 1 (one) <i<K, represent an <embedded Java expression> in <fetch target list>:
a) HE; <expression>-shall be either a <simple variable> or an <Lval expression>.

b)  If HE; explicitly states a <parameter mode>, then the specified mode shall be OUT.
c) Let]T represent the corresponding <java datatype> of HE;.

d) IT;shall be the same as]T.

e) JIfJT is aJava primitive datatype, and the value of the corresponding argument is an SQL|null
value, then raise an exception of type sqlj.runtime.SQLNullException.

Profile EntryInfo Properties

The <fetch statement> is implemented as a client-side translation that populates the <embedded Java
expression>s of the <fetch target list> using the contents of the current row of the iterator. Since the API
defined by JDBC uses method execution instead of supporting <fetch statement>, <fetch statement> does
not appear in the profile.
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Code Generation

The <fetch statement> represents a client-side translation that does not appear in the profile. Accordingly,
it does not access a connection context or its contained connected profile.

1) LetIE represent the <iterator host expression>. IE shall be an instance of a class or subclass of
generated iterator class.

2) Case:
a)  If <fetch orientation> specifies NEXT, then let IEM be next ().
b)  If <fetch orientation> specifies PRIOR, then let IEM be pr evi ous().
c) If <fetch orientation> specifies FIRST, then let IEM be first ().
d) If <fetch orientation> specifies LAST, then let IEM be | ast ().
e) If <fetch orientation> specifies ABSOLUTE, then let IHE be the valué of the <simple valu¢
specification> and let IEM be absol ut e(| HE) .
f) If <fetch orientation> specifies RELATIVE, then let IHE be thévalue of the <simple value spe-
cification> and let IEM berel ati ve(l HE).
3) | The iterator is positioned on a row using IEM:
| E. | EM
4) | Ifthe invocation of IEM returns true, then:
a) {Jet n represent the number of <embedded-Java expression>s appearing in the <fetch target
ist>.
b) Letjrepresenta variable rangingfrom 1 (one) to n.
c)  Foreach <embedded Java expression> HE;in <fetch target list>, HE; is fetched from the iterfator

Conformance Rules

No additional Conformance Rules.

using getCol:

HE = IE getColj (9\y

56
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8.2 <select statement: single row>

This Subclause modifies Subclause 14.7, “<select statement: single row>", in ISO/IEC 9075-2.

Function

Retrieve values from a specified row of a table.

Fonl'mat

No additional Format items.

Syntax Rules

1) ‘Convert SR 3)b)iv) to be: ‘Case:

a) If <select statement: single row> is contained in an <embedded SQL Java program>, then the
value of the corresponding element of the <select list> shallbe SQL] output assignable to T.

the original SR 3)b)iv) ‘

b)  Otherwise,

Acc¢ess Rules

No additional Access Rules.

General Rules

1) ‘Convert GR 4)b)iv) to be: ‘Case:

a) Ifthe <select statement: single row> is contained in an <embedded SQL Java program>, then
the corresponding value in the row of Q is assigned to TS as described in the following Cpde
Generation.

b)  Otherwise, |the original GR 4)b)iv)‘

Definitions andRules

1) | If the <select statement: single row> results in the generation of no rows, then an SQLExcepti¢gn
conditien is thrown: no data (02000).

2) | Ifthe<select statement: single row> results in the generation of more than one row, then an
SQLException condition is thrown: cardinality violation (21000).

3) LetKkrepresent the cardinality of the <select target list>.

4)  Letjrepresent the cardinality of the <select list>.

5) Let SLE denote an expression of <select list>.

6) Ifk=+j,thenan SQLException is thrown: Java-related condition — invalid number of columns (46122).

7) LetHE; 1 (one) <i<K, represent an <embedded Java expression> in <select target list>.

a) HE; <expression> shall be either a <simple variable> or an <Lval expression>.
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b)  If HE; explicitly states a <parameter mode>, then the specified mode shall be OUT.
c) Let]T represent the corresponding <java datatype> of HE;.

d) IfJT is aJava primitive datatype, and the value of the corresponding argument is an SQL
value, then raise an exception of type sqlj.runtime.SQLNullException.

Profile EntryInfo Properties

null

Co¢

1)

2)
3)

le Generation

SQL String — The text of the <select statement: single row> with INTO <select target list> remq
Role — SINGLE_ROW_QUERY
Execute Type — EXECUTE_QUERY

Parameter Java fields — Describe all <embedded Java expression>s appearing in the <select
statement: single row>, except those appearing in the <select target list>.

Result Set Column Java fields — Describes the <embedded Java expression>s appearing in t
<select target list> of the <select statement: single row>.

. Result Set Type — POSITIONED_RESULT
. Result Set Count — The cardinality of the <select target list>, k.

. Result Set Info — Returns a Typelnfo object deseribing a particular HE of the <select ta
list>. The i-th Typelnfo object describes HE;. The Typelnfo object returned has mode OU

dynamic parameter marker index -1, and Java type name corresponding to the name of
type of HE;. If HE; is a <simple variable>, then the Typelnfo object returned has the same n

as that of the <simple variable>. Otherwise, if HE; is a <complex expression>, then the Typg
object returned has a null name.

. Result Set Name — null

Let k represent the number of <embedded Java expression>s appearing in the <select statemsg
single row>, not including those in the <select target list>.

Let i represent a‘variable ranging from 1 (one) to k.

For each <embedded Java expression> HE; appearing in the <select statement: single row> th
does not appear in the <select target list>:

a) . Let]T represent the <java datatype> of HE;.

b) Let SM represent the setter method corresponding to JT, as given in Table 2, “SQL] type

ved.

rget
T,
the
Aame

Info

nt:

nt

4)

58

properties”.

c) HE;is bound to the statement using SM.

stm.SM( i, Hg ) ;

If ECtx has a batch context object BC with a pending statement batch and one or more of the following

conditions are false:

a) ECtx has batching enabled, as defined by the i sBat chi ng() method.
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5)

6)

7)
8)

9)

10)

11)

12)
13)

ISO/IEC 9075-10:2023(E)

8.2 <select statement: single r

b)  The statement is batchable, as defined by the i sBat chabl e() method.
c) The statement is batch compatible, as defined by the i sBat chConpat i bl e() method.

then the pending statement batch is executed on the batch context object using the method
executeBatch().

BC. execut eBat ch();

AnRTRacultSat ic craatad ncinag avacutaQOuari:
S

ow>

T IT T I e ot to E T o Crea Tt exeCate gt Y

rs = stnt.executeQery() ;

A call to executeComplete defines the end of the statement method invocations. It is Called eve
an exception occurs in an earlier step:

stnt. executeConplete () ;

Let n represent the number of <embedded Java expression>s appearing’in-the <select target |
Let m represent the number of columns in the returned RTResultSet object:

m = rs. get Col umCount ( ) ;

If m # n, then an SQLException is thrown by the generated-code.

The RTResultSet object is advanced to its first and only. row using next () :

rs.next () ;

If the invocation of next () returns false, indicating that there were no rows in the RTResultSg
object, then an SQLException is thrown by. the generated code.

Let j represent a variable ranging from(D (one) to n.

For each <embedded Java expression> HE; in <select target list>:
a)  Let]T represent the <java datatype> of HE;;.

b) Let GM represent.the getter method corresponding to JT, as given in Table 2, “SQL]J type
properties”.

c) IfGMis getObject, then HE; is fetched from the RTResultSet object using getObject and t
compile=time class of JT.

HE = rs.getObject ( j, JT.class ) ;

d) If GMis not getObject, then HE; is fetched from the RTResultSet object using GM.

n if

st>.

[

HE =rs.GM (j )

e) Asubsequent call to next () is made on the RTResultSet object to verify that there are no

further rows:

rs.next () ;

f)  Ifthesubsequentcall tonext () returns true, indicating that there were additional rows, then

an SQLException is thrown by the generated code.

g) The RTResultSet object is closed, even if an exception occurs in an earlier step:
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rs.close () ;
NOTE 9 — If an implementation is able to detect that more than one row is returned, then an exception condition

can be raised prior to the second invocation of r s. next () . Applications must not rely upon the <select target list>
containing the first row’s values if there is more than one result row.

Conformance Rules

No additional Conformance Rules.

60 © ISO/IEC 2023 - All rights reserved


https://standardsiso.com/api/?name=b6076cd830ee0fb70cf5d67a4897c3b9

8.3

ISO/IEC 9075-10:202

3(E)

8.3 <delete statement: positioned>

<delete statement: positioned>

This Subclause modifies Subclause 14.8, “<delete statement: positioned>", in ISO/IEC 9075-2.

Function

Delete a row of a table.

Fonl'mat

<del

<itg
<

Syr

1)

ete statenent: positioned> ::=
I'' Al alternatives from|SQ |EC 9075-2
DELETE FROM <t ar get tabl e> WHERE CURRENT OF <iterator host expression>»

rator host expression> ::=
nbedded Java expression>

)itax Rules

‘Insert after the last SR:|Case:

a) If <delete statement: positioned> is contained in amy<xembedded SQL Java program>, the
<iterator host expression> shall be specified.

b)  Otherwise, <iterator host expression> shall not be specified.

Acc¢ess Rules

Gel

De

1)

2)

No additional Access Rules.

neral Rules

No additional General Rules:

finitions and Rules

<iterator host expression> shall result in an instance of either a generated positioned iterator (
or a generated named iterator class that implements the interface sqlj.runtime.ForUpdate.

The DELETE privilege for the execution of <delete statement: positioned> is based upon the
autherization identifier that was used to execute the <query clause> associated with <iterator
expression>.

lass

host

Profile EntryInfo Properties

SQL String — Default as described in Subclause 4.4.5.2, “EntryInfo overview”, with the <iterator

host expression> replaced by a <dynamic parameter specification>.
Role — POSITIONED

Parameter Java fields — Describes the <embedded Java expression>s of the <delete stateme
positioned>, including the <iterator host expression>.

© ISO/IEC 2023 - All rights reserved
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—  Descriptor — A 1-based java.lang.Integer value denoting the index of the <iterator host expression>
within the Parameter Java fields. This is used to be able to conveniently determine which parameter
corresponds to the positioned iterator.

Conformance Rules

No additional Conformance Rules.
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<update statement: positioned>

This Subclause modifies Subclause 14.13, “<update statement: positioned>", in ISO/IEC 9075-2.

Function

Upd

ate a row of a table.

Fonl'mat

<up(

Sy

1)

ate statenent: positioned> ::=
I'' All alternatives froml|SQO |EC 9075-2
UPDATE <t arget table> SET <set clause |ist> WHERE CURRENT OF <iterator  hQst express

)itax Rules

Insert after the last SR:|Case:

a) If <update statement: positioned> is contained in an <embedded SQL Java program>, the
<iterator host expression> shall be specified.

b)  Otherwise, <iterator host expression> shall not be/specified.

Access Rules

Gel

De

1)

2)

Pr(

No additional Access Rules.

neral Rules

No additional General Rules.

finitions and Rules

<iterator host expréession> shall result in an instance of either a generated positioned iterator ¢
or a generated named iterator class that implements the interface sqlj.runtime.ForUpdate.

The UPDATEY(column-specific) privilege for the execution of <update statement: positioned>
based upernthe authorization identifier that was used to execute the <query clause> associate
with <iterator host expression>.

on>

20}

lass

pfile EntryInfo Properties

SQL String — Default as described in Subclause 4.4.5.2, “EntryInfo overview”, with the <iterator

host expression> replaced by a <dynamic parameter specification>.

Role — POSITIONED

Parameter Java fields — Describes the <embedded Java expression>s of the <update statement:

positioned>, including the <iterator host expression>.

Descriptor — A 1-based java.lang.Integer value denoting the index of the <iterator host expression>
within the Parameter Java fields. This is used to be able to conveniently determine which parameter

corresponds to the positioned iterator.
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Conformance Rules

No additional Conformance Rules.
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9 Control statements

This Clause modifies Clause 16, “Control statements”, in ISO/IEC 9075-2.
This Clause modifies Clause 15, “Control statements”, in ISO/IEC 9075-4.

9.1 <call statement>

Thig Subclause modifies Subclause 16.1, “<call statement>", in ISO/IEC 9075-2.

Function

Invgke an SQL-invoked routine.

Format

No additional Format items.

Syntax Rules

No additional Syntax Rules.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Definitions and-Rules

1) | Ifan <embedded Java expression> contained in an <SQL argument> does not explicitly state a
<parameter mode>, then its <parameter mode> is implicitly IN.

Profile EntryInfo Properties

—  SQL String — Rewritten in JDBC specified procedure call syntax:

{ <call statenent> }

— Role — CALL
—  Execute Type — EXECUTE
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Code Generation

1)

2)

All <embedded Java expression>s with <parameter mode> of IN or INOUT are bound as specified

in the default rules for <executable clause>.

If ECtx has a batch context object BC with a pending statement batch and one or more of the following

conditions are false:

a) ECtx has batching enabled, as defined by the i sBat chi ng() method.

3)

4)

5)

6)

Col

b)  The statement is batchable, as defined by the i sBat chabl e() method.
c) The statement is batch compatible, as defined by the i sBat chConpat i bl e() method.

then the pending statement batch is executed on the batch context object using the method
execut eBat ch().

BC. execut eBat ch() ;

If batching is enabled on ECtx, as defined by i sBat chi ng(), and the statement is batchable, as

defined by i sBat chabl e(), then the statement is placed into a batch'context object which becomes

the current batch context object.

BC = stnt. getBatchContext();

Otherwise, if batching is not enabled on ECtx or the statefnent is not batchable, then the staten
is executed using execute:

stnt.execute () ;

All <embedded Java expression>s with <parameter mode> of OUT or INOUT are assigned as spec
in the default rules for <executable clause>:

A call to executeComplete defines the end of the statement method invocations. It is called onl
after all side-channel results have'been visited using the associated execution context’s getNext
ultSet method. If no side-channeljresults are produced, executeComplete is called immediately
is called even if an exception 6ccurs in an earlier step:

st nt . execut eConpl ete~(\) ;

1formance Rules

No additional-Conformance Rules.

nent

fied

4
Res-

. It
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<compound statement>

This Subclause modifies Subclause 15.1, “<compound statement>", in ISO/IEC 9075-4.

Function

Specify a statement that groups other statements together.

Fonl'mat

Syr

1)

No additional Format items.

)itax Rules

‘Insert after SR 1):‘ If <compound statement> (S is contained in <statermernt spec clause>, thep CS

shall contain <SQL statement list> and shall contain no other optional BNF non-terminal syml

Access Rules

Gel

De

1)

2)

No additional Access Rules.

neral Rules

NOTE 10 — The General Rules of this Subclause as definedin GR 2) of Subclause 8.3, “Executing a <compound statemsq

n ISO/IEC 9075-4 are not always terminated when an €xception condition is raised.

No additional General Rules.

finitions and Rules

bols.

”

nt>",

<compound statement> is\permitted to appear in a <statement clause>. It consists of one or njore

<SQL procedure statement>s (i.e., any of the SQL Constructs that are permitted to appear in a
<statement clause>,except for a <compound statement>), terminated by semicolons, sandwig
between BEGIN and-END:

#sql { BEG N
INSERT | NTO RAIN ( MONTH, RAI NFALL) VALUES (:x, :y);
SELECT MAX( RAI NFALL) | NTO :z FROM RAIN WHERE MONTH - : x;
END };

hed

SQLJfollows the SQL/PSM rules for the semantics of blocks in which a contained statement rajises

an exception and in which a host variable is referenced in multiple statements.

3)

If an <embedded Java expression> containing an <Lval expression> has either an implicit or explicit
<parameter mode> of OUT or INOUT in a given <SQL procedure statement> then let LV denote the
location of the <Lval expression>. If another <embedded Java expression> containing an <Lval
expression> has either an implicit or explicit <parameter mode> of IN or INOUT in a subsequent
<SQL procedure statement> and the location of the <Lval expression> is LV, then the value of the

<Lval expression> is implementation-defined (IV109).
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Profile Entrylnfo Properties

SQL String — Default as defined in Subclause 4.4.5.2, “EntryInfo overview”.

Role — BLOCK

Conformance Rules

1)

68

\Insert after CR 1):| Without Feature J007, “Compound statement”, conforming SQL language ghall

not contain a <compound statement>.
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9.3 <assignment statement>

This Subclause modifies Subclause 15.5, “<assignment statement>", in ISO/IEC 9075-4.

Function

Assign a value to an SQL variable, SQL parameter, host parameter, or host variable.

Fonl'mat

No additional Format items.

Syntax Rules

1) ‘Convert SR 9) to be: ‘Case:

a) If<assignment statement> is contained in an <embedded SQLava program> and the
<assignment target> simply contains an <embedded variable-name>, then let AT repres¢nt
the <assignment target>, let JT represent the <java datatype> of AT, and let ST represent|the
SQL type of <assignment source>. ST shall be output dssignable to JT.

the original SR 9)|

b)  Otherwise,

Access Rules

No additional Access Rules.

General Rules

1) ‘ Insert after GR 2): ‘ If <assignment target> is a <target specification> that is the <embedded variable
name> of an embedded Java.expression T, then the value of <assignment source> is assigned o T
as specified in Subclause-14.9, “<executable clause>".

Definitions and Rules

1) | Let AT represent the <assignment target>.
2) | Let TT reptesent the <java datatype> of AT.

3) | LetASrepresent the SQL type of <assignment source>.

4) | AT shall be either a <simple variable> or <Lval expression>.

5) If AT explicitly states a <parameter mode>, then <parameter mode> shall specify OUT.

6) IfTTis aJava primitive datatype, and the runtime value of AS is an SQL null value, then raise an
exception of type sqlj.runtime.SQLNullException.

Profile EntryInfo Properties

—  SQL String — Uses the default as specified in Subclause 4.4.5.2, “EntryIlnfo overview”.
— Role — STATEMENT
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Conformance Rules

No additional Conformance Rules.
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This
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Transaction management

Clause modifies Clause 17, “Transaction management”, in ISO/IEC 9075-2.

10,
This

Ful

Set {

Format

Syr

1)

2)

Access Rules

Gel

Pr(

T——<settransactiom statements

Subclause modifies Subclause 17.2, “<set transaction statement>", in ISO/IEC 9075-2.

1ction

he characteristics of the next SQL-transaction for the SQL-agent.

No additional Format items.

itax Rules

‘Insert after the last SR: ‘If <set transaction statement> is contained in an <embedded SQL Java
program>, then LOCAL shall not be specified.

‘Insert after the last SR: ‘If <set transaction statement> is contained in an <embedded SQL Java
program>, then <set transaction statement>shall not contain a <transaction mode> that immedi:
contains <diagnostics size>.

No additional Access Rules:

neral Rules

No additionalGeneral Rules.

file EntryInfo Properties

SQL 'String — Exact text of matching production

|

]
tely

Role — SET_TRANSACTION

Parameter Java fields — No parameters allowed.

Descriptor — An instance of class sqlj.runtime.profile.SetTransactionDescriptor that describes

the <transaction access mode> and <isolation level>.

Conformance Rules

No additional Conformance Rules.
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10.2 <savepoint statement>

This Subclause modifies Subclause 17.5, “<savepoint statement>", in ISO/IEC 9075-2.

Function

Establish a savepoint.

Fonl'mat

No additional Format items.

Syntax Rules

No additional Syntax Rules.

Acc¢ess Rules

No additional Access Rules.

General Rules

No additional General Rules.

Profile EntryInfo Properties

— | SQL String — Exact text of the matching production.

— | Role — SAVEPOINT

— | Parameter Java fields —No parameters allowed.

Conformance Rules

No additionalGonformance Rules.
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10.3 <release savepoint statement>

This Subclause modifies Subclause 17.6, “<release savepoint statement>", in ISO/IEC 9075-2.

Function

Destroy a savepoint.

Fonl'mat

No additional Format items.

Syntax Rules

No additional Syntax Rules.

Acc¢ess Rules

No additional Access Rules.

General Rules

No additional General Rules.

Profile EntryInfo Properties

— | SQL String — Exact text of the matching production.
— | Role — RELEASE_SAVEPOINT

— | Parameter Java fields —No parameters allowed.

Conformance Rules

No additionalGonformance Rules.
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10.4 <commit statement>

This Subclause modifies Subclause 17.7, “<commit statement>", in ISO/IEC 9075-2.

Function

Terminate the current SQL-transaction with commit.

Fonl'mat

No additional Format items.

Syntax Rules

1) ‘Insert after the last SR:|Neither AND CHAIN nor AND NO CHAIN shall be specified in a <commit
statement> contained in a <statement clause>.

Access Rules

No additional Access Rules.

General Rules

No additional General Rules.

Definitions and Rules

None.
NOTE 11 — Conformance to SQL/OLB requires support only of the COMMIT and optional WORK keywords.
Profile EntryInfo Properties

— | SQL String — Exaet text of the matching production.
— | Role — COMMIT

— | Parameter Java fields — No parameters allowed.

Conformance Rules

No additional Conformance Rules.
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5 <rollback statement>

Subclause modifies Subclause 17.8, “<rollback statement>", in ISO/IEC 9075-2.

Function

Terminate the current SQL-transaction with rollback, or rollback all actions affecting SQL-data and/or

schemassince the establishment ofa savepoint

Format

Syr

Acq

Gel

De

Pr(

No additional Format items.

)itax Rules

No additional Syntax Rules.

'ess Rules

No additional Access Rules.

neral Rules

No additional General Rules.

finitions and Rules

None.

NOTE 12 — Conformance to SQL/OLB requires support only of the ROLLBACK and optional WORK keywords. If supj
bf Feature T271, “Savepoints”, is claimed, then the <savepoint clause> is also supported.

file EntryInfo Properties

SQL String —EXxact text of the matching production.
Role — ROELBACK

Parameter Java fields — No parameters allowed.

Co

hfarmance Rules

No additional Conformance Rules.
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11 Embedded SQL
This Clause modifies Clause 21, “Embedded SQL”, in ISO/IEC 9075-2.
11/ ——<embedded SQL hrost program=>
Thig Subclause modifies Subclause 21.1, “<embedded SQL host program>", in ISO/IEC 9075-2.
Function
Spe¢ify an <embedded SQL host program>.
Format
<entedded SQ host progrant ::=
Il All alternatives froml|SQO |EC 9075-2
| |<enbedded SQL Java progran
<st qtenent or declaration> ::=
Il Al alternatives fromI|SQ|EC 9075-2
| 1<SQ.J specific clause>
<SQl prefix> ::=
Il All alternatives froml|SQO |EC 9075-2
| |<number sign> sql !! '"sql' shall be lower-case

<entjedded vari abl e nane> ::=

Sy

1)

2)

I'' Al alternatives from | SQ | ECT9075-2
<enbedded Java expressi on>

NOTE 13 — The <SQL prefix> for Jaya was chosen to be “#sql” since it is not a valid Java identifier, and as such canno
Conflict with other Java syntax.

)itax Rules

’Augment SR 2)b) ‘ by adding “or an <embedded SQL Java program> " to the not contained restric
of the Rule

‘Insert before GR 2)b): ‘ If an <embedded SQL statement> is contained in an <embedded SQL ]
progfam>, then it shall contain an <SQL prefix> that is “<number sign>sql”. There shall be no
<separator> between the <number sign> and “sql” and “sql” shall be specified using lower-caj

tion

Ava

e

letters.

3

Nt

4)

5)

76

‘ Insert after SR 3)c): ‘An <embedded SQL statement> contained in an <embedded SQL Java program>,

shall contain an <SQL terminator> that is a <semicolon>.

‘Insert after SR 3): ‘Case:

a) If<statement or declaration> is contained in an <embedded SQL Java program>, then <state-

ment or declaration> shall immediately contain an <SQL] specific clause>.

b)  Otherwise, <SQLJ specific clause> shall not be specified.

’Insert after SR 3): ‘Case:
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19%
Q.

AN

a) If<embedded variable name> is contained in an <embedded SQL Java program>, then
<embedded variable name> shall immediately contain an <embedded Java expression>.

b) Otherwise, <embedded Java expression> shall not be specified.

6) ’Convert SR 16) to be: ‘Case:

a) If<embedded Java expression> is contained in an <embedded SQL Java program>, then
<expression>s immediately contained in <embedded Java expression> shall conform to
seopingrilesspeciied-byfava:

b)  Otherwise, |the original SR 16)‘

7) ‘Convert SR 18) to be: ‘Case:

a) Ifan <expression> is immediately contained in an <embedded Java expression> that is cpn-
tained in an <embedded SQL Java program>, then it has an accessible hostlanguage data fype
provided by the Java language environment. For predefined host language data types, an
equivalent SQL <data type> can be found by first looking up the hostlanguage data type|in
Table 2, “SQL] type properties”; the corresponding j ava. sql . Types-defined constant can
then be used with the default mappingj ava. sql . Types to SQL <data type>s, as defined|by
JDBC.

b)  Otherwise, |the original SR 18)‘

8) ‘Augment SR 19)‘ by adding “If <embedded SQL host program> does not contain an <embedd

SQL Java program>, then ” as a predicate to the Rule.

9) ’Augment SR 21)‘ by adding “that does not contairran <embedded SQL Java program>, ” as a
restriction to the beginning of the Rule.

10) ‘Augment SR 22)‘ by adding “For the <embédded SQL host program> H that does not contain
<embedded SQL Java program>, ” as a restriction at the beginning of the Rule.

11) ‘Augment SR 23)‘ by adding “For the.<embedded SQL host program> H that does not contain

Access Rules

Gel

Col

<embedded SQL Java program>, %:at'the beginning of the Rule.

No additional AccessRuiles.

neral Rules

No additional General Rules.

1formance Rules

No additional Conformance Rules.
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11.2 <embedded SQL Java program>

Function

Specify an <embedded SQL Java program>.

Format

<enmfpedded SQL Java prograne ::=
'l See the Syntax Rul es.

Syntax Rules

1) | An <embedded SQL Java program> is a compilation unit that consists of Java text and SQL text.[The
Java text shall conform to Java. The SQL text shall consist of one or more <emmbedded SQL statement>s.

Acc¢ess Rules

None.

General Rules

None.

Conformance Rules

1) | Without Feature J001, “Embedded fava”, conforming SQL language shall not specify an <embedded
SQL Java program>.
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12 SQL]J reserved names

12.1 Introduction to reserved names

Thfmmmmmmmmm tion
components, and the names reserved by the SQL]J translator for naming temporary variables, generated

claskes, and resource files.

1212 Naming runtime library components

The|'sql j ' package name and any subpackages thereof (for example, 'sql j . runt i ne") are reserved for

the yise of the SQLJ standard runtime and reference implementation classes. Runtime library compongents
assqciated with implementation-specific translator and customizer implementations shall use the Jpva-
spe¢ified package naming conventions to avoid conflict with the libraries of'the SQL] reference imple-
merjtation and other implementations.

Theleffect of violating SQLJ’s reserved package namespace is implementation-dependent (UA018).

12/3 Temporary variable names

An §QL]J translator replaces each occurrence of an <executable clause> with a generated Java statenﬁ‘ent
blodk, which may contain a number of temporary variable declarations. The name of any such tempofary
declaration will include the prefix _sJT_. The following declarations are examples of those that might
occyr in an SQL]J-generated statement block.

int |__sJT_index;

hj gct __sJIT_key;

sqgljl.runtime.profile. RTStatement __ s3I stnt;

Thelstring “__sJT_” is a reserved prefix for SQL]-generated variable names. The effect of using this stiring
as a|prefix for any the following is implementation-dependent (UA019).

— | Hostvariable names.
— | Names of variablesdeclared in blocks that include executable SQL-statements.
— | Names of paramieters to methods that contain executable SQL-statements.

— | Names of Java-fields in classes that contain executable SQL-statements, or the subclasses or enclpsed
classes of' Which contain executable SQL-statements.

12)4 . Class and resource file names

12.41—Introduction

For each file translated by SQLJ, a number of internal classes and resource files might be generated as
part of the SQLJ translation. The name of every such class and resource file has a prefix composed of the
name of the original input file followed by the string “_SJ".

12.4.2 Generated classes

SQLJ internal classes are classes created during SQL] translation for internal use by generated code. The
input to the translation process should not contain references to SQL]J internal classes. SQLJ declared
classes are classes created during SQL] translation that are explicitly named and declared by the SQL]
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class declaration constructs <connection declaration clause> and <iterator declaration clause>. The input
to the translation process is allowed to contain references to SQL]J declared classes.

All generated classes appear in the same package as is declared in the original input file. Note that declared
classes might themselves declare internal classes.

SQLJ internal classes might appear at the end of the translated input file, or might appear in a new Java
file created during SQL] translation. In the case of newly created Java files, the filename is the same as
the short name of the generated internal class, and has the .java extension.

The
clas
(UA
mig

effect of declaring a top-level class with a name of the form a_S]b where a is the name of an €xig
sincluded in the SQLJ application and b has the form of a Java identifier is implementation-dépén
D10). If the name of a file included with the application has the same format as names of files th
nt be generated by SQLJ, the effect is implementation-dependent (UA020).

12.4.3 Resource files and profiles

An §
cod

QL] translator may generate a number of resource files to store information used by SQLJ] gener
e that is not conveniently represented as a Java class.

Resgurce files are named using the same rules as defined above for filegcontaining generated inter

clas

SQL
Ifth

Ses; every resource filename starts with the name of the original inpiit file name followed by thg

strimg “_SJ”. See Subclause 4.4.23, “Profile generation and naming”, fér further details on names use
| profiles.
e name of a file included with the application has the same format as the names that might be gener

by t
(UA

he SQL] implementation as the names of resource files, the effect is implementation-dependent
D20).

ting
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Common subelements

1 <modifiers>

Function

Repfesents valid Java class modifiers composed of Java class modifier keywords (e.g., static; pablic
private, protected, etc.), as defined by Java. <modifiers> represent one or more Java class modifier

ke

Fo

<no(
11

Syr

1)

Acc¢ess Rules

Gel

De

Col

ords (e.g., static public).
mat

ifiers> ::=
See the Syntax Rul es.

)itax Rules

<modifiers> specifies one or more Java class modifierkeywords as defined by Java.

None.

neral Rules

None.

finitions and Rules

None.

1formance Rules

None:
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13.2 <java class name>

Function

Identify a valid Java class name as defined by Java.

Format

a class nane> ::=
'l See the Syntax Rul es.

Syntax Rules

1) | <java class name> specifies a valid Java class name, as defined by Java.

Access Rules

None.

General Rules

None.

Definitions and Rules

None.

Conformance Rules

None.
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13.3 <javaid>

Function

Identify a valid Java variable as defined by Java.

Format

<jaya id> ::=
'l See the Syntax Rul es.

Syntax Rules

1) | <javaid> specifies a valid Java variable, as defined by Java.

Access Rules

None.

General Rules

None.

Definitions and Rules

None.

Conformance Rules

None.
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13.

4 <java datatype>

Function

Identify a valid Java data type as defined by Java.

Fo

mat

<ja
Il

Syr

1)

Access Rules

Gel

De

Col

1)

2)

a datatype> ::=
See the Syntax Rul es.

)itax Rules

<java datatype> specifies a valid Java data type, as defined by Java.

None.

neral Rules

None.

finitions and Rules

None.

1formance Rules

Without Feature J008, “Datalinks via SQL language”, conforming SQL language shall not conta
<java datatype> that spegifies j ava. net . URL.

Without Feature 010, “XML via SQL language”, conforming SQL language shall not contain a <
datatype> that specifies j ava. sql . SQLXM..

na

java

84
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5 <java constant expression>

Function

Identify a valid Java constant expression as defined by Java.

Fo

mat

Syr

1)

a constant expression> ::=
See the Syntax Rul es.

)itax Rules

<java constant expression> specifies a valid Java constant expression, as defined by Java.

Access Rules

Gel

De

Col

None.

neral Rules

None.

finitions and Rules

None.

1formance Rules

None.

© ISO/IEC 2023 - All rights reserved

85


https://standardsiso.com/api/?name=b6076cd830ee0fb70cf5d67a4897c3b9

ISO/IEC 9075-10:2023(E)
13.6 <embedded Java expression>

13.

6 <embedded Java expression>

Function

Identifies a Java variable or a Java expression that resolves to a Java variable.

Fo

mat

<enmfpedded Java expression> ::=

<(

ol on> [ <paraneter node> ] <expression>

<expression> ::=

<sinmpl e vari abl e>
<l eft paren> <conpl ex expressi on> <ri ght paren>

<sifple variable> ::=

See the Syntax Rul es.

<conpl ex expression> ::=

<RVv3
'

<Rval expression>
<Lval expression>

|| expression> ::=
See the Syntax Rul es.

<Lvdl expression> ::=

See the Syntax Rul es.

in

ct

Syntax Rules
1) | <simple variable> shall conform to theJava rules for simple name specified by Java in section
2) | <Rval expression> shall conform-to-the Java rules for AssignmentExpression specified by Java

section 15.26.

3) | <Lval expression> shall conform to the Java rules for LeftHandSide specified by Java in section

15.26.

4) | Case:

a) If<embedded Java expression> is contained in an argument for a parameter of the subje
routine ‘of a <call statement> whose <parameter mode> is IN, then
Case:

i) If <parameter mode> is specified, then <parameter mode> shall be IN.
ii) Otherwise, a <parameter mode> of IN is implicit.

b) If <embedded Java expression> is contained in an argument for a parameter of the subject
routine of a <call statement> whose <parameter mode> is OUT, then a <parameter mode> of
OUT shall be specified.

c) If<embedded Java expression> is contained in an argument for a parameter of the subje
routine of a <call statement> whose <parameter mode> is INOUT, then a <parameter mode>
of INOUT shall be specified.

d) If<embedded Java expression> is contained in a <value specification> and is not contained
in an argument for a parameter of the subject routine of a <call statement>, then
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13.6 <embedded Java expression>

Case:
i) If <parameter mode> is specified, then <parameter mode> shall be IN.
ii) Otherwise, a <parameter mode> of IN is implicit.

e) If<embedded Java expression> is contained in an <assignment target> and is not contained

in an argument for a parameter of the subject routine of a <call statement>, then

Case:
i) If <parameter mode> is specified, then <parameter mode> shall be OUT.
ii) Otherwise, a <parameter mode> of OUT is implicit.

Acc¢ess Rules

Gel

De
1)
2)
3)

4)

None.

neral Rules

None.

finitions and Rules

A <complex expression> is a proper superset of <simple variable>.
An <Rval expression> is a proper superset of <Lval expression>.

During execution of an SQLJ program, an-<Rval expression> is evaluated to determine its valu

h
F)

according to the rules of Java expression evaluation. The determination of an <Rval expression>’s

value results in all side effects of thel<Rval expression> evaluation becoming visible.

During execution of an SQL] proegram, an <Lval expression> is evaluated to determine a pair ¢
prising both the value and the location of the <Lval expression>. The determination of both of t
properties results in all side‘effects of the <Lval expression> evaluation becoming visible.

a)  During execution‘ef an SQL] program, the value of <Lval expression> is determined accor
to the rules pfJava expression evaluation.

b) At the sanie time, during execution of an SQLJ program, the location of <Lval expression:
determined as follows:

m_
lese

Hing

> 1S

14

i) If <Lval expression> is a simple Java identifier, denoting a Java variable X, then thg
location of <Lval expression> is the location of X.
ii) If <Lval expression> references a Java field called F of a Java <Rval expression>
denotingafavaobject O; themrthe tocationrof<bvatexpresston>isthetocationof:
OF

iii)  If <Lval expression> references an element of a Java <Rval expression> array A with
index <Rval expression> I, then the location of <Lval expression> is the location of the

array element:

A[ll
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Conformance Rules

1)

2)

88

Without Feature J008, “Datalinks via SQL language”, conforming SQL language shall not contain an
<embedded Java expression> whose Java type isj ava. net . URL.

Without Feature J010, “XML via SQL language”, conforming SQL language shall not contain an
<embedded Java expression> whose Java type isj ava. sql . SQLXM..
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13.7 <implements clause>

Function

Specifies a set of one or more interface classes to a generated class declaration.

Format

<i gl enents clause> ::=
inplements [ <interface list> ]

<infferface list> ::=
<ifnterface element> [ { <comma> <interface element> }... ]

<intlerface elenent> ::=
<predefined interface cl ass>
<user defined interface cl ass>

<usg¢r defined interface class> ::=
<jlava cl ass name>

<predefined interface class> ::=
sqglj.runtime. For Updat e
sglj.runtime. Scroll abl e

Syntax Rules

1) | <user defined interface class> shall specify auser-defined interface class.

Access Rules

None.

General Rules

None.

Definitions and Rules

1) | The <interface list> is appended to the generated class definition by text substitution.

Conformance Rules

None.
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13.8 <declaration with clause>

Function

Specifies a set of one or more initialized variables to a generated class declaration.

Format

<deg¢l aration with clause> ::=
wilth <l eft paren> <declaration with |list> <right paren>

<deg¢laration with list> ::=
<with element> [ { <comma> <with element> }... ]

<wi {h element> ::=
<wi th keyword> <equal s operator> <with val ue>

<wi tth keyword> ::=
<predefined iterator with keyword> <predefined connecti on smth keyword>
<user defined with keyword>

<prgdefined iterator with keyword> ::=
sensitivity

hol dabi lity

updat eCol ums

<pr gedefi ned connection with keyword> ::=
dat aSour ce

typeMap

pat h

transf or nGr oup

<us¢r defined with keyword> ::=
<jlava i d>

<wi f{h value> ::=
<jlava constant expressionx

Syntax Rules

1) | No <with keywend> shall be specified more than once.

Acc¢ess Rules

Nane.

General Rules

None.

Definitions and Rules

1) Each <with element> is added as a public static final variable the type of which is derived from the
type of its associated <java constant expression> to the generated class declaration.
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13.8 <declaration with clause>

2)  Support for each <predefined iterator with keyword> is implementation-defined (1A020).

3) Ifthe <predefined iterator with keyword> is sensi ti vi t y, then the <with value> shall be one of
the sqlj.runtime.ResultSetlterator defined int constants SENSI TI VE, | NSENSI TI VE, or ASENSI Tl VE.

a)

b)

The keyword sensi ti vi t y specifies the semantics defined for <cursor sensitivity> in
Subclause 14.1, “<declare cursor>".

The effective sensitivity of an iterator refers to the runtime value that would be returned

that cannot support the requested sensitivity enforce the closest matching sensitivity supp
to that requested.

The default sensitivity of an iterator refers to the compile time sensitivity value‘when the
keyword sensi ti vi ty is not specified. The default sensitivity shall be ASENSI/TIVE, as spec
in Subclause 14.1, “<declare cursor>".

by
ion
rted

fied

4) | Ifthe <predefined iterator with keyword> is hol dabi | i t y, then the <with value> shall be the BooJlean

a)

b)

value True or False.

The keyword hol dabi | i ty specifies the semantics defined for\<¢cursor holdability> in
Subclause 14.1, “<declare cursor>".

The default holdability of an iterator when the keyword hot dabi | i t y is not specified shall be

W THOUT HOLD, as specified in Subclause 14.1, “<declaye cursor>".

5) | Ifthe <predefined iterator with keyword> is updat eColumns, then the <with value> shall be a String

6) | Ifan <iterator declaration clause> contains a <declaration with clause> that contains a <predef
iterator with keyword> of updat eCol unms, then the <iterator declaration clause> shall also con
an <implements clause> specifying a <predéfined interface class> that contains
sqlj.runtime.ForUpdate.

literal containing a comma-separated list of columniames.

ned
tain

7) | Ifthe <predefined connection with keyword> is dat aSour ce, then the <with value> shall be a String

8) | Ifthe <predefined connection with keyword> is t ypeMap, then the <with value> shall adhere tq
following rules:

a)

b)

literal naming a JNDI resource of type j avax. sql . Dat aSour ce, as specified by JDBC.

The <with value>shall be a String literal containing one name or a comma-separated lis
multiple namesof Java resource bundle(s). The name of a resource bundle shall adhere td
required syntax for resource bundle family names as specified in Java, and shall refer to a
properties class or file that contains type mapping information.

A property definition contained in the class or file that is recognized by the SQL] translaf
as'defining a type mapping shall be specified in the following way:

i) The name of the property has the following syntax:

the

L of
the
Java

or

<typ€e map property name> ::=

cl ass.

<j ava cl ass nane>

where <java class name> is a full class name that includes a package name.

ii) The value of the property has the following syntax:

<type map property value> ::=
[ <SQL type> ] <user-defined type nane> [ TRANSFORM <group nane> ]

<SQ type> ::=
DI STI NCT
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9)

10)

11)

12)

Col

1)

2)

STRUCT
JAVA_OBJECT

c) Each <type map property name> shall be unique across all type maps specified in the <with

value> of a single <connection declaration clause>.

d) A <user-defined type name> that is contained in a <type map property value> shall not be

contained in any other <type map property value> of the same type map or any other ty
map specified in the <with value> of the same <connection declaration clause>.

pe

e)  The class <java class name> has to specify that it implements either java.sql.SQLData or
java.io.Serializable.

f)  If <type map property value> TMPV contains a transform <group name>, then let TG be

that

<group name> and let UDT be the <user-defined type name> contained in TMPV. The <gfoup

specification> “TG FOR TYPE UDT” is called a property group specification-of the type
properties file.

If the <predefined connection with keyword> is pat h, then the <with value> shall be a <schema

map

name list>, and an <embedded path specification> of the form “PATH_<wi*t h val ue>" is impliditly
specified and precedes any <SQLJ specific clause> executed in the scope of the connection context

class.

If the <predefined connection with keyword> is t r ansf or n@ oup, then the <with value> shall

of the form “{ <single group specification> | <multiple group specification> }". If <single group

be

specification> is specified, then no property class or file contained in the <with value> of at ypgMap

shall contain a property group specification. An <embedded transform group specification> o

form “TRANSFORM GROUP <wi t h val ue>" is implicitly specified and precedes any <SQL] speciffc

clause> executed in the scope of the connection'‘Context class.

If <multiple group specification> is specified, then no <user-defined type name> contained in
<multiple group specification> shall also be'part of a property group specification that is conta
in a property class or file specified in the <with value> of a t ypeMap.

F the

the
ned

If no <single group specification>s'specified, then let MGU be the comma-separated list of all <gfoup
specification>s contained in a <multiple group specification> and all the property group specifications

contained in the property classes or files specified as part of the <declaration with clause> of

the

<connection declaration elauise>. If MGU is not empty, then an <embedded transform group spedific-
ation> of the form “TRANSFORM GROUP MaU” is implicitly specified and precedes any <SQL]J specific

clause> executed in/the scope of the connection context class.

1formanceRules

WithoutFeature S071, “SQL paths in function and type name resolution”, conforming SQL langhiage

shallsnot’contain a <predefined connection with keyword> that simply contains pat h.

Without Feature S241, “Transform functions”, conforming SQL language shall not contain a <f
defined connection with kpymmrd> thatistransfornG oup

re-

3)

92

Without Feature S241, “Transform functions”, conforming SQL language shall not contain a user-
defined type map specified using a <predefined connection with keyword> that simply contains

t ypeMap and that contains a property group specification.
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Function

Spe¢ify an embedded SQL] clause inside a Java application.

Format

<SQYJ specific clause> ::=
<connection declaration clause>
<iterator declaration clause>
<execut abl e cl ause>

Syntax Rules

None.

Access Rules

None.

General Rules

None.

Definitions and Rules

None.

Conformance Rules

None:
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14.2 <connection declaration clause>

Function

Specify a named connection context declaration inside a Java application.

Format

<comnection decl aration clause> ::=
[ [<rodi fiers> ]Jcontext <java class name>
[ <inplenments clause>] [ <declaration with clause> ]

Syntax Rules

1) | An <implements clause> shall not specify a <predefined interface class>.

2) | A <declaration with clause> shall not specify a <predefined iteratorwith keyword>.

Access Rules

None.

General Rules

None.

Definitions and Rules

1) | SQLJ connection contexts are objects of classes that are defined by means of the <connection
declaration clause> and result in the generation of a generated connection class declaration.
2) | A <connection declaratign)clause> is permitted to appear anywhere a Java class definition ma

appear.

Conformance Rules

None.
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14.3 Generated connection class

Function

To define the signature (i.e., associated methods) of a generated connection class.

Signature

In ;le following signature, let withType represent the <java datatype> of its associated <with keywdqrd>.

<nodi fi ers> cl ass <java cl ass nane>
i mpl ements sqlj.runtine. Connecti onCont ext

[ , <interface list>] /1 Optional; not literal []
{
/1 Optional and repeatable; not literal [] or {} or
[ { static public final wthtype
<wi th keyword> = <with value> ; }... ]
<create connection constructors>
public <java class nane>
( ConnectionContext other )
throws SQLException ;
public <java class nane>
( java.sql. Connection conn )
throws SQLException ;
static public <java class nane>
get Def aul t Context ( ) ;
static public void setDefaultContext
( <java class nane> ctx ) ;
public java.util.Mp
) get TypeMap () ;

A ggnerated connection class implements interface sql j . r unt i me. Connect i onCont ext.

<crgate connection constructors>~ni=
<data source constructors>
<url constructors>

<dafja source constructorg>-/: =

public <java class.nane> ()
t hrows SQLExeeption ;

public <java class nane> ( String user, String password )
throws SQ.Exception ;

<urlf constructors> ::=

public €ava class nane> ( String url, Properties info, boolean autoComit )
t hr-ows SQLException ;

publ iC” <j ava cl ass nane> ( String url, bool ean autoComit )
t hrows SQLException ;

ubli o b ava el acc nanm { Strin
-6 e eraSS—Hae =

boolean—aut-oCenmi t

—

t hrows SQLException ;

Definitions and Rules

1) A generated connection class is generated using the specified <modifiers> and <java class name>
as a side effect of the direct inclusion of a <connection declaration clause>.

2)  Ifthe <connection declaration clause> contains a <declaration with clause> that specifies the
<predefined connection with keyword> dat aSour ce, then the generated connection class signature
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3)

4)

5)

6)

7)

8)

9)

10)

96

uses <data source constructors>; otherwise, the generated connection class signature uses <url
constructors>.

If the <connection declaration clause> contains a <declaration with clause> that specifies the

<predefined connection with keyword> t ypeMap, then let TM be the corresponding <with value>.
The invocation of the method getTypeMap () of the generated connection class returns an instance
of a class that implements java.util.Map that contains the user-defined type mapping information
provided by the properties files listed in TM in the form specified in J]DBC. This method is invoked
by code generated by the SQL] translator for <executable clause>s and <iterator declaration clause>s,

but it can also be invoked to create aj ava. uti | . Map object that may be passed to methodscof|a
j ava. sgl . St at ement object. The implementation of this method attempts to load the preperties
files based on the Java class path. If the <connection declaration clause> does not contain-a
<declaration with clause> that specifies the <predefined connection with keyword> typeMap, then
this method returns Java null.

At runtime, a connection context object and its underlying j ava. sql . Connegti’on object have|an

associated connection context user identifier, which is by default used as the current user identjifier
for all SQL-statements executed in the scope of the connection context gbject, and is defined as
follows.

Case:

a) Ifthe connection context objectis created using <data squrce constructors> or <url constfuct-
ors> that have a user parameter; or if a user name is_provided as part of the i nf o paramgpter,
then the connection context user identifier is the iiser name provided.

b) Ifthe connection context object is created usingthe constructor that takes an existing conpec-
tion context object, then the connection context user identifier is the user identifier of the
existing connection context object.

c) Ifthe connection context object is created using the constructor that takes an existing
j ava. sqgl . Connect i on object, then the connection context user identifier is the user name
that was provided during creation of the j ava. sql . Connect i on object.

d) Otherwise, the connectioncontext user identifier is implementation-defined (ID027).

The semantics of constructors defined by <data source constructors> are as described for overlpad-
ings of method getConnection of classj avax. sql . Dat aSour ce in JDBC. If one of these construdtors
is called, JNDIis used tg obtain the data source object named by the <with value> of the dat aSoyr ce
<with keyword>. The)data source object is used to create the connection. The auto commit mgde

is set as specified'by the given data source.

The semantiés of constructors defined by <url constructors> are as described for overloadingg of
method gef‘Connecti on of classj ava. sql . Dri ver Manager in JDBC. The connection is created with
an aute/commit mode set as specified by the value of the “autoCommit” argument.

The\eonstructor that takes an existing connection context object as its argument causes the object

on which the method is invoked to share its SQL-session, i.e., its underlying SQL-connection. The
madeicthat ~f+bhn nacond

ata. arnanait o n caonnaoactian antazt oabaonct
O C oI IO Ot TS Ora T T It pas sC U COTIITIC CaUTT CUTTITC AT OUTCCT

The constructor that takes an existing j ava. sql . Connect i on object as its argument causes the
object on which the method was invoked to share its SQL-session, i.e., its underlying SQL-connection.
The auto commit mode is that of the passed connection object.

Method setDefaultContext sets the default connection context for this class.
Case:

a) IfsetDefaultContexthasbeen called, then getDefaultContext returns the default connection
context object for this class.
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b) Ifadatasource is defined in JNDI for the name j dbc/ def aul t Dat aSour ce, then getDefault-
Context returns a connection context object that uses the connection created by this data
source.

c) Ifadefault SQL-connection exists in the runtime environment, then getDefaultContext returns
a connection context object that shares the underlying default SQL-connection.

d) Otherwise, getDefaultContext returns null.

11) Al atbhar oot o dc S0 dof0 1 1 ol fimao Connac HionlCaont
7 Ot CT rrCtrrotsS—ar caCTmrC o IT

Binary Composition

Thelfollowing rules are defined for binary composition in every generated connectionlass.
1) | The generated class includes a static public method named getProfileKey:
public static Object getProfil eKey

(sqlj.runtinme.profile.Loader | oader,

String profileNane) throws SQLExcept(i on;

get Profi | eKey() returns a key associated with the profile having'the given profileName. If thd key
for a profile with this name already exists, then it is returned; othérwise, a new profile is instantipted
with the given name and Loader and a new key for this prefile is returned. An exception is thrpwn
if a profile cannot be loaded with the given name and Leader.

The object returned is an opaque, implementation-defined (IV124) key for use in a subsequent call
to get Profil e() or get Connect edProf i | e(). This,method is used by translator-generated cdde

that replaces <executable clause>s to obtain a key with which a particular profile can be identjfied
within a connection context.

— Parameters:

. loader — The profile loader with which the profile should be loaded if it does not alr¢ady
exist.

. profileName —,The fully qualified name of the profile.
— Returns:

. A key for the profile with the given name in this context.
—  Throws:

. SQL.Exception — If a profile with this name cannot be loaded.
2) | The genherated class includes a static public method named getProfile:

public static sqglj.runtinme.profile.Profile getProfile (Object profil eKey);

oE pfile HFRS-8 v 2 2 # y : -a-ed 2 get-
ProfileKey in this context class. Each connection context class maintains a static set of profiles that
collectively define all possible SQL-statements that are permitted to be performed on this context.

— Parameters:
. profileKey — the key associated with the desired profile.
— Throws:

. IllegalArgumentException — If the profileKey is null or invalid.
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3)

The generated class includes a public method named getConnectedProfile:

public sqglj.runtinme.profile.ConnectedProfile
get Connect edProf i | e(Obj ect profil eKey)
throws SQ.Excepti on;

getConnectedProfile returns the connected profile associated with a profileKey for this connection

Co¢

Ina

for instantiating profile and connected profile objects at runtime, as follows:

1)
2)
3)

context object. Each connection context object maintains a set of connected profiles on which J
statements are prepared. Collectively, the set of connected profiles contained in a connection cof
represent the set of all possible SQL-statements that are permitted to be performed between {
time the connection context object is created and the time it is destroyed.

exception is thrown if a connected profile object could not be created for thiscennection cont

For each <executable clause>, except those containing a <fetch statement>, getConnectedPra
is used by translator-generated code that replaces <executable clausexs¢o obtain a connected
profile. The connected profile in turn creates a RTStatement object that is used to execute the
<executable clause>’s SQL-statement.

— Parameters:
. profileKey — The key associated with the desired profile.
— Throws:
. IllegalArgumentException — If the profileKey is null or invalid.

. SQLException — If the connected profile object could not be created.

le Generation

dition to managing the SQL-conmnegtion, the connection context class implementation is respon;

Let PL represent a profileloader.

Let PN represent a profile name.

If getProfileKeyis-called with values PL and PN, and a key for PN does not exist, then:
a) Anewprofile is instantiated using the instantiate method:

sdl'runtime.profile.Profile p =
sqlj.runtine.profile.Profile.instantiate ( PL, PN) ;

b),* An implementation-dependent (UV026) Kkey is created and returned that is associated w

The profileKey object shall be an object that was returned via a prior call to get,RProf i | eKey()|.

bQL-
text
he

An
pxt.

file

ible

ith

4)
5)

6)

98
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the newly-instantiated profile.

Let PK represent a profile key returned by a call to getProfileKey.

ifies

If getProfile is called with argument PK, then return the profile instantiated during the call to

getProfileKey associated with PK.

If getConnectedProfile is called with argument PK, then:

a) LetCrepresentthe underlyingj ava. sql . Connect i on object associated with the current

connection context object.
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b) Let P represent the Profile associated with PK. This can be found using the static getProfile
method.

c) Let CP represent the ConnectedProfile associated with PK in the current connection context
object, or null if none exists.

d) IfCPis]Java null, then a new connected profile is created using the getConnectedProfile
method of P:
€P—F- get-Conmect edProfe ( 1= )

e) Return CP
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14.

4 <iterator declaration clause>

Function

Specify either a positioned iterator class declaration or a named iterator class declaration inside a Java
application. An iterator is an object that contains the result of the evaluation of a query. Iterators are
objects that implement the interface sqlj.runtime.ResultSetlterator, and are declared by an SQL]

translaterinrespense-to-an—<iterator declarationelause>
The[SQL] clause for declaring an iterator class has two forms, distinguishing a <named iterator=> from a
<popitioned iterator>.
Format
<iterator declaration clause> ::=
[ [<nodifiers> Jiterator <java class nanme>
[ <inmplements clause>] [ <declaration with clause> ]
<l eft paren> <iterator spec declaration> <right paren>
<itgrator spec declaration> ::=
<positioned iterator>
| |<named iterator>
Syntax Rules
1) | A <declaration with clause> shall not specify a <¥predefined iterator with keyword>.

Access Rules

Gel

De

1)

2)

None.

neral Rules

None.

finitions and Rules

The two kinds of iterators, positional and named, are distinct and incompatible Java types imy
mented.with different interfaces.

The'\two kinds of iterators, positional and named, cannot be used interchangeably. Separate cl
(interface) hierarchies for named and positional iterators enforce this restriction.

—_—

e_

ASS

3)

4)

100

An <iterator declaration clause> is permitted to appear anywhere a Java class definition is permitted

to appear.

Without Feature J002, “ResultSetlterator access to JDBC ResultSet”, if an implementation of either

thesqglj.runtime. Result Setlterator interface’s public method get Resul t Set () or the
sqlj.runtine.profile. RTResul t Set interface’s public method get JDBCResul t Set () is invo

ked,

then an SQLexception condition shall be thrown: Java-related condition — unsupported feature

(46110).
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Signature

From an <iterator declaration clause>, an SQL] translator generates an iterator class. All iterator classes
implementinterface Resul t Set | t er at or. The Resul t Set I t er at or interface includes the public method
get Resul t Set (), which, using the public method get JDBCResul t Set () ofsqlj.runti me. profil e. RTRes-
ul t Set, returns the j ava. sql . Resul t Set object associated with this iterator.

If the <iterator declaration clause> contains an <implements clause> with the Scrollable interface, the

iteraterclass imp]nmnnfc theo interface Scroallable.

Conformance Rules

1) | Without Feature J002, “ResultSetlterator access to JDBC ResultSet”, conforming SQL language ghall
not contain an invocation of the sql j . runti nme. Resul t Set | t er at or interface’s'public metho<ll

get Resul t Set () orthesqlj.runtime. profil e. RTResul t Set interface’s public method get J|DB-

CResul t Set ().
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14.5 <positioned iterator>

Function

Specify a positioned iterator inside a Java application.

Format

<pogitioned iterator> ::=
<jlava type list>

<jaya type list> ::=
<jlava datatype> [ { <conmma> <java datatype> }...

Syntax Rules

None.

Acc¢ess Rules

None.

General Rules

None.

Conformance Rules

None.

]

102
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14.6 Generated positioned iterator class

Function

To define the signature (i.e., associated methods) of a generated positioned iterator class.

Signature

In a|<positioned iterator>, no names are provided for the columns in the iterator class declaration, and
an SQLJ translator will generate code for positional access to the columns of SQL queries assgciated with
iterators of type <java class name>.

In the following signature, let withType represent the <java datatype> of its associated ‘<with keywagrd>.

<nmodi fi ers> cl ass <java cl ass nane>

i mpl ements sqlj.runtine. Positionedlterator
/1l Optional; not literal []
[ , <interface list>]

{
/1l Optional and repeatable; not literal [], {}, or
[ { static public final wthtype
<wi th keyword> =
<with value> ; }... ]
/1 Methods are defined in sqlj.runtine. Positionedlterator
}

[}

For p <positioned iterator>, an SQL]J translator will generate an iterator class implementing interfaq
sqlj|.runtine. Positionedlterator.

Definitions and Rules

1) | A generated positioned iterator class-is generated using the specified <modifiers>, <java class
name>, <interface list>, and <declaration with clause> of its containing <iterator declaration clayse>.

Binary Composition

The|following rules are defined for binary composition in every generated positioned iterator class

1) | The generated elass includes a public constructor that has an RTResultSet parameter, and might
throw an SQKException:

public <j\ava cl ass name>
( sqlj.runtime.profile. RTResultSet rs )
throws java. sql . SQLException ;

This constructor is used by translator-generated code replacing any <assignment clause> that

1 rdes ph 1
poptratesa<positronreatterator>restuit:

2)  The generated class includes a public method named next () the semantics of which are the same
as those defined for the next () method of the <named iterator> class:

public next ( )
throws SQ.Exception ;
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3)
4)
5)

Code Generation

This method is used by translator-generated code that replaces the <fetch statement> to advance
the iterator to the next row.

Let k represent the cardinality of the <java type list>.
Let i represent a variable ranging from 1 (one) to k.

For each <java datatype>JT in <java type list>, the generated class includes a public method named
getCol the return type of which is JTj:

public JT; getColi ( )
throws SQ.Exception ;

This method is used by translator-generated code that replaces the <fetch statement>\to fetch| the
data corresponding the i-th column of the current iterator row.

As described in the binary composition section, a <positioned iterator> object'is constructed using An

inst

pasged RTResultSet to fetch data from the implicit cursor, as follows:

1)

2)
3)
4)
5)
6)

104

hnce of class sqlj.runtime.profile. RTResultSet. The iterator class implementation shall use the

Let RT represent the sqlj.runtime.profile.RTResultSet object passed during construction of|this
iterator.

Let K be the cardinality of the <positioned iterator>.

Let m represent the number of columns in RT.

If m = K, then an SQLException is thrown by the iterator constructor.
Let i represent a variable ranging from 1+(one) to k.

For each <java datatype> JT in <javaitype list>:

a) Let GM represent the getter;method corresponding to JTj;, as given in Table 2, “SQL] typd
properties”.

b) IfGMis getObject,then the implementation of getColi returns the result of calling the getObject
method on RT using the compile-time class of JTj:

JT; getColin<¢ ) throws SQLException

{
return RT.getObject ( i, JTj.class ) ;
}
c) JIfGM is not getObject, then the result of getColi returns the result of calling the GM method
on RT:
JT; getColi () TNTows SQLEXCEption
{
return RT.GM ( i )
}

NOTE 14 — The above requirements define that a method call to the underlying RTResultSet is made each time getColi is
called. By uniformly defining when the call is made, the underlying RTResultSet implementations are able to reliably
implement optimizations such as preparing all results during the next () call or caching column results.
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14.7 <named iterator>

Function

Specify a named iterator inside a Java application.

Format

<naned iterator> ::=
<jlava pair list>

<jaya pair list> ::=
<jlava pair> [ { <comma> <java pair>}... ]

<jaya pair> ::=

<jlava dat atype> <java id>

Syntax Rules

1) | No <java id> contained in a <java pair list> shall be equivalent €0 any other <java id> in that <java
pair list> (using a case-sensitive comparison).

Acc¢ess Rules

None.

General Rules

None.

Definitions and Rules

1) | The <fetch statement>shall not be used in conjunction with <named iterator>.
2) | An accessor methodwill be generated for each <java id>, with the following specifications:
a)  One aceessor method will be generated for each specified <java id>.

b) Eaclvaccessor method will have as its name the corresponding <java id> and be of the exact
case as that specified by <java id>.

c)_Y Each accessor method will be of the form <java id>(), returning the corresponding Java fype
<java datatype> and throwing type SQLException.

d) If<java datatype> is a Java primitive datatype and the column value is an SQL null value, then
the accessor method will raise an exception of type sqlj.runtime.SQLNullException.

Conformance Rules

None.
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14.

8 Generated named iterator class

Function

To define the signature (i.e., associated methods) of a generated named iterator class.

Sig

ature

For

list]
<jav
<wi

<nod

For

De

1)

Bin

The
1)

Co¢

h <named iterator>, the SQL]J translator will generate accessors for each column in the <jaya pa
in order to provide named access to the columns of SQL queries associated with an iterator of
a class name>. In the following signature, let withType represent the <java datatype> of'its'associ
'h keyword>.

ifiers> class <java class nane>
i mpl ements sqlj.runtine. Namedl terator
[, <interface list>] [// Optional, not literal []

/] Optional and repeatable; not literal [], {}, or
[ { static public final wthtype
<with keyword> = <with value> ; }... ]
/'l Repeatable; not literal {} or
{ public <java datatype> <java id> ()
throws SQLException ; }...
/1 Al other Methods are defined in sqlj.runtinme. Naredlterator

finitions and Rules

A generated named iterator class is generated using the specified <modifiers>, <java class nan
<interface list>, and <declaration with clause> of its containing <iterator declaration clause>.

jary Composition

following rules are defined for binary composition in every generated named iterator class.

The generated class;includes a public constructor that has an RTResultSet parameter, and mig
throw an SQLException.

This construetor is used by translator-generated code replacing any <assignment clause> that
populatesi@<named iterator> result.

le‘Generation

r
'ype
hted

h <named iterator>, an SQL]J translator will generate;a class implementing interface Nanedl t er alt or .

he>,

rht

As described in the binary composition section, a <named iterator> object is constructed using an instance

of cl

ass sqlj.runtime.profile.RTResultSet. The iterator class implementation shall use the passed

RTResultSet to fetch data from the implicit cursor, as follows:

1)

2)
3)

106

Let RT represent the sqlj.runtime.profile.RTResultSet object passed during construction of
iterator.

Let k be the cardinality of the <named iterator>.

Let m represent the number of columns in RT:

this
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m = RT. get Col umCount ( ) ;

4)  Ifm <Kk, then an SQLException is thrown by the iterator constructor.

5) Letirepresenta variable ranging from 1 (one) to k.

6) For each <java pair> JP in <java pair list>:

a)

Let JT represent the <java datatype> of JP;.

b)
c)

d)

NOTE 16 — The above requirémerits define that a method call to the underlying RTResultSet is made each time an acc
method is called. By uniformly defining when the call is made, the underlying RTResultSet implementations are able
Feliably implement optimizations such as preparing all results during the next () call or caching column results.

NOTE 17 — It is not fequired that the findColumn method is called each time an accessor method is called since the 1
bf findColumn is invariant for a particular column name in a particular RTResultSet object. Accordingly, findColumn
bnly be called once for each column of each iterator constructed.

Let JI represent the <java id> of JP;.
Let n represent the index of JI in RT, as defined by findColumn:

n = RT.findColum ( JI ) ;

NOTE 15 — Because f i ndCol umm( ), due to its basis in JDBC, uses case-insensitive comparison, it is prefe]
for column names in the <query clause>’s select list that differ only in the case of one or more characte
use the SQL AS clause to avoid ambiguity, even if one or both of those column haines are specified using
<delimited identifier>s.

Let GM represent the getter method corresponding to JT, asgiven in Table 2, “SQL] type
properties”.

If GM is getObject, then the implementation of the accéssor method for JP; returns the r¢
of calling getObject on RT, using the compile-timelass of RT:

JT JI () throws SQLException
{

return RT.getObject ( n, JT.class ) ;
}

If GM is not getObject, then the implémentation of the accessor method for JP; returns the

result of calling the GM method .o RT:
JT JI () throws SQLExcept.ion

return RT.GM( n ) ;
}

rable
s to

sult

bssor
to

esult
need
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14.9 <executable clause>

Function

Specify the execution of an SQL-statement.

Format

<exgcut abl e cl ause> :: =
[ [<context clause> ] <executable spec clause>

<exgcut abl e spec clause> ::=
<statenment cl ause>
<assi gnnent cl ause>

Syntax Rules

None.

Acc¢ess Rules

None.

General Rules

None.

Definitions and Rules

1) | An <executable clause> is permitted to appear anywhere a Java statement is permitted to apppgar.
2) | An <executable clause> might throw exception j ava. sql . SQLExcept i on.

3) | All runtime exceptigns.raised during the execution of an <executable spec clause> will be caught
as an SQLExceptionyas defined by JDBC.

4) | Ifaruntime eXception is raised during the execution of an <executable clause>, then the values of
any OUT ofINOUT <embedded Java expression> is implementation-dependent (UV027).

5) | WithoutFeature J003, “Execution control”, if an implementation of the sql j . runt i me. Execut ifon-
Cont-ext class’s public methods setMaxFieldSize(int), setMaxRows(int), or setQueryTimeout(int)
is'invoked to set the corresponding Execut i onCont ext Java field to anything other than its default
value, and an attempt is made to register a statement with such an Execut i onCont ext (which) as
specified under Code Generation in this Subclause, invokes the sql j . runti ne. profi | e. RTSt at ement
interface’s methods of the same name), then an SQLException condition is thrown: Java-related
condition — unsupported feature (46110).

6)  Without Feature J004, “Batch update”, ifan implementation of the sql j . r unti ne. Execut i onCont ext
class’s publicmethods execut eBat ch(),get Bat chLi mi t (), get Bat chUpdat eCount s(),i sBat chi ng(),
set Bat chi ng( bool ean), or set Bat chLi ni t (i nt) is invoked, then the result is implementation-
defined (IV108).

7)  Without Feature J009, “Multiple Open ResultSets”, if an implementation of the sql j . runt i ne. Exe-
cuti onCont ext class’s public method getNextResultSet(int) is invoked with any value other than

108 © ISO/IEC 2023 - All rights reserved
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java. sql . St at ement . CLOSE_CURRENT_RESULT, then an SQLException condition is thrown: Java-
related condition — unsupported feature (46110).

Let nrepresent the number of <embedded Java expression>s appearing in the <executable clause>.

Let BP;, 1 (one) <i < n, represent the bind parameters in the SQL-statement corresponding to
<executable clause>.

a)  Every bind parameter BP; can either set an input value, or return an output value, or both.

b) If <executable clause> is an <assignment clause>, then let BP represent the bind paramleter
than can return the output value of the SQL-statement.

The semantics of executing <executable spec clause> with <embedded Java expression>s HE;, yith

parameter mode P;, 1 (one) <i<n, are as follows:

a) If <executable clause> contains an implicit or explicit <context clause>;then:

i) Let DC represent the implementation-defined (ID026) class'name of the default don-
nection context.

ii) If <context clause> contains a <connection context>then set CCtx to the value specjfied
by <connection context>; otherwise, set CCtx to thewalue of DC. get Def aul t Cont ext ().

iii) If <context clause> contains an <execution cofitext> then set ECtx to the value specified
by <execution context>; otherwise, set ECtx‘to the value of CCtx. get Execut i onCn-
text().

b) If <executable clause> is an <assignment clause> (i.e., it contains <Lval expression>), then set

Ljps to the location of <Lval expression>:

c) Foralli, 1 (one)<i<n,do:

i) IfP; = IN, then HE; shallbe SQLJ input assignable to V;. The Syntax Rules of Subclausg 9.2,
“Store assignment”, iniISO/IEC 9075-2, are not applied when setting V; to the valye of
HE;. BPj can set an‘input value.

ii) If P; = INOUT, then HE; shall be SQL] input assignable to V;. The Syntax Rules of
Subclause\922, “Store assignment”, in ISO/IEC 9075-2, are not applied when simultan-
eously setting Vj to the value of HE; and setting L; to the location of HE;. BP; can s¢t an
input.value and return an output value.

iili) ~JIfP; = OUT, then set L; to the location of HE;. BP; can return an output value.

d) Forevery BP;, 1 (one) <i<n, that can set an input value, set BP; to V;.
e){_Y Execute the SQL-statement, using connection context CCtx and execution context ECtx. Exe-
cution results in the following values becoming available:

i) Values O;j for every BPj, 1 (one) < i <n, that can return an output value shall be SQLJ
output assignable to HE;. The Syntax Rules of Subclause 9.1, “Retrieval assignment”,
in ISO/IEC 9075-2, are not applied.

ii) If <executable clause> is an <assignment clause>, then the value O for BP( shall be
SQLJ output assignable to <Lval expression>. The Syntax Rules of Subclause 9.1,
“Retrieval assignment”, in ISO/IEC 9075-2, are not applied.

f)  Foralli, 1 (one) <i<n,if Pj= OUT, or INOUT, then set the value at Java location L; to O;.
© ISO/IEC 2023 - All rights reserved 109
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g) If <executable clause> is an <assignment clause>, then set the value at Java location Ly
0.

Binary Composition

to

Unless explicitly specified, this Subclause defines the semantics of Binary Composition for all <executable
clause>s.

The

The

to stipport the above requirements. In particular:

Co¢

Witl
obtd

1)

le Generation

1 the exception of <fetch statement>, all <executable clause>s share a common mechanism for

binary portability rules state that an <executable clause> should be able to:

Use a passed <connection context> the type of which is a context class generated by any\SQL]J-
formant translator (not necessarily the current translator).

Instantiate and populate an iterator-valued <Lval expression> the type of whichisan iterator (
generated by any SQLJ-conformant translator (not necessarily the current translator).

con-

lass

Binary Composition sections of the generated iterator and connection context classes define methods

A connection context class defines getProfileKey and getConnectedProfile methods from w
a connected profile object can be created. The connection context returned by these methods s
be used to obtain the sqlj.runtime.profile.RTStatement object that executes the SQL-statem|

[terator classes can be constructed using an instance of an'sqlj.runtime.profile. RTResultSet.
<executable clause> returning an iterator type shall construct the iterator using an RTResultS
object returned from the RTStatement object of theiprevious step.

ining an executable statement from a connection context, as described below.

Let LC be the name of the loading.context class. The loading context class is any class that app
in the current SQL] translation umit. It might be a class that is generated as a side effect of the
generation for the <executable'clause>.

The purpose of the loadihg context class is to be able to associate a profile stored as a serialize
resource file with the\appropriate class(es) at runtime. A profile shall be uniquely identified g
the name of the ptefile and its associated loading context class. The loading context class shal
able to be used®o,uniquely identify the profile associated with a particular <executable clause:
default, the loading context class will have a non-null class loader that can be used to load areso
by name as:a Java stream. This would allow the profile resource to be read from the same JAR
that contained the loading context class, for example. In other cases, the class might contain o
idenfifying information such as a schema lookup path that would allow an associated resourcg
to‘be found in an appropriate schema.

hich
hall
ent.

Any
et

ears
rode

ed
ven
be
r. By
lrce
file
ther
p file

2)

3)
4)

5)

110
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Let PN be the name of the profile associated with the current executable clause, as defined in
Subclause 4.4.23, “Profile generation and naming”.

Let CT be the name of the <connection context> class, which is the type of CCtx.

Let i be the number of <executable clause>s appearing in the current SQL] translation unit prior to
the current <executable clause> the <connection context> class of which is the same as CT. If this

is the first such <executable clause>, then i is 0 (zero).

A profile loader for the <executable clause> is obtained using LC.

© ISO/IEC 2023 - All rights res

erved


https://standardsiso.com/api/?name=b6076cd830ee0fb70cf5d67a4897c3b9

6)

ISO/IEC 9075-10:202

3(E)

14.9 <executable clause>

sqglj.runtine.profile.Loader |oader =
sqlj.runtime. Runti meContext.getRuntinme ( ).getLoader ( LC.class )

For a particular Java Virtual Machine invocation, the value of loader will not change. The loader
variable does not need to be re-evaluated each time <executable clause> is executed. Accordingly,

it is safe to store loader as a static variable.

A profile key is obtained from CT using the loader and PN:

7)

8)
9)

10)

Onc
met

b the statement stmt has been obtained, but before the statement is executed, execution contro
hods.are permitted to be called as needed given the current <execution context>, ECtx. Executid

cont

bj ect profileKey = CT.getProfil eKey ( |oader, PN)
The getProfileKey method is a static method invoked on CT.

For a particular Java Virtual Machine invocation, the value of profileKey will not change. The
fileKey variable does not need to be re-evaluated each time <executable clause>is/executed.
Accordingly, it is safe to store profileKey as a static variable.

A connected profile is obtained from CCtx using profileKey:

sqglj.runtine.profile.ConnectedProfile connProfile =
CCt x. get ConnectedProfile ( profileKey ) ;

Since the value of CCtx is only known at runtime, connProfile shall be re-evaluated each time
<executable clause> is encountered.

Let ECtx be the current execution context object.

If ECtx has batching enabled and a pending statementybatch context object, then let BC be the
pending statement batch context object. Otherwise, let BC be null.

If ECtx does not have batching enabled, then the'statement object to be executed is obtained fi
connProfile using i and the user-defined type map associated with CT.

sglj.runtine.profile. RTStatenment stht =
connProfile.getStatement ( iy CT.get TypeMap() ) ;

Otherwise, the statement objectte'be executed is obtained from connPr of i | e using i, BC, and
user-defined type map associated with CT.

sqlj.runtime.profile. RTStatenment stnt =
connProfile.getStatenent ( i, BC, CT.getTypeMap() )

The statement stmfiis used to execute the SQL-statement described by the i-th entry of profilg
which can be obtained as follows:

sqlj.runtipe.profile.Entrylnfo entry =
CT.gepvProfile ( profileKey ).getEntrylnfo (i ) ;

PDro-

fom

the

PN,

n

rolmethods are defined by the following RTStatement interface methods:

getMaxFieldSize
setMaxFieldSize
getMaxRows
setMaxRows
getQueryTimeout

setQueryTimeout
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Once the statement stmt has been executed but before the executionComplete method is called, execution
status methods can be called. Execution status methods are defined by the following RTStatement
interface methods:

getWarnings

clearWarnings

Other method calls made to the statement stmt vary according to the type of <executable clause>. The

nnnnnnnn afale 4 1 3Z.

follg
stat

Unlg
<exe

1)
2)
3)

4)

5)

ALR-G—ERlac ++ba d 3 allcpaada o0 o d + st forol oot e o d nolaoca d
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bment.

ss explicitly specified, the following rules define the statement specific Code Generation’¢alls fg
bcutable clause>s.

Let krepresent the number of <embedded Java expression>s appearing in the <executable clay
Let i represent a variable ranging from 1 (one) to k.

For each <embedded Java expression> HE appearing in the <executabléclause>, if the <param
mode> of HE; is IN or INOUT, then:

a) Let]T represent the <java datatype> of HE;.

b) Let SM represent the setter method corresponding te-JT, as given in Table 2, “SQL] type
properties”.

c) HE;is bound to the statement using SM:

stm.SM (i, H§ ) ;

If ECtx has a batch context object with a pending statement batch and at least one of the folloy
are false:

a)  ECtx has batching enabled, as'defined by the i sBat chi ng() method.
b)  The statement is batchable/as defined by the i sBat chabl e() method.
c) The statement is batéh:compatible, as defined by the i sBat chConpat i bl e() method.

then the pending statement batch is executed on the batch context object using the method
executeBat ch().

BC. execut eBat.ch() ;

If batching.is enabled on ECtx, as defined by i sBat chi ng(), and the statement is batchable, as

the current batch context object.

e

rall

se>.

eter

ving

defined.by'i sBat chabl e(), then the statement is placed into a batch context object which becomes

BE = stnt. getBatchContext();

6)

7)

112

Otherwise, if batching is not enabled on ECtx or the statement is not batchable, then the statement

is executed using execut eUpdat e:

stnt . executeUpdate ( )

For each <embedded Java expression> HE appearing in the <executable clause>, if the <parameter

mode> of HE; is OUT or INOUT, then:

a) Let]T represent the <java datatype> of HE;.
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b) Let GM represent the getter method corresponding to JT, as given in Table 2, “SQL]J type
properties”.

c) IfGM is getObject, then HE; is fetched from the statement using getObject and the compi
time class of JT:

HE; = stnt.getCbject ( i, JT.class )

d) If GM is not getObject, then HE; is fetched from the statement using GM:

8)

Coa

1)

2)

3)

1formance Rules

HE = stmt.GM( i ) ;

A call to executeComplete defines the end of the statement method invocations. It is Called eve
an exception occurs in an earlier step.

stnt. executeConplete ()

Without Feature J003, “Execution control”, conforming SQL language’shall not contain an invoca
of the sgl j . runti me. Execut i onCont ext class’s public methods'setMaxFieldSize(int), set-

MaxRows(int), or setQueryTimeout(int) that sets the cofrésponding Execut i onCont ext Jaya

le-

n if

tion

field to anything other than its default value, and shall not'contain an attempt is made to register

a statement with such an Execut i onCont ext (which, as specified under Code Generation in tHi

Subclause, invokes the sql j . runti me. profil e. RTStat ement interface’s methods of the same
name).

Without Feature J004, “Batch update”, conforming SQL language shall not contain an invocatid
animplementation ofthesql j . runti me. Exécut i onCont ext class’s public methods execut eBat ¢
get Bat chLi m t (), get Bat chUpdat eCount s(),i sBat chi ng(),set Bat chi ng(bool ean), orset Bat
Limit(int).

Without Feature J009, “Multiple-Open ResultSets”, conforming SQL language shall not contain
invocation of an implementationof the sql j . runt i me. Execut i onCont ext class’s public meth|

n of

h(),
ch-

an
od

getNextResultSet(int) withrany value other thanj ava. sql . St at ement . CLOSE_CURRENT_RES|LT.
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14.

10 <context clause>

Function

Specify an execution context or statement context.

Fo

mat

<cont ext clause> ::=

<l

eft bracket> <context spec clause> <right bracket>

<colpt ext spec clause> ::=

<connecti on context >
<execution context>
<connection context> <conmm> <execution context >

<cornnection context> ::=

<

<exq
<

Syr

ava id>

cution context> ::=
ava id>

)itax Rules

None.

Acc¢ess Rules

Gel

De

1)

2)

3)

None.

neral Rules

None.

finitions and Rules

A <connection'centext> shall reference a Java expression the type of which is generated conneg
class, or a subclass of such a class.

If <connection context> is not explicitly stated, then the default connection is used for the execut
statement.

An <execution context> shall reference a Java expression the type of which is sqlj.runtime.Ex

tion

able

eCu-

4)

tionContext, or a subclass of such a class.

If <execution context> is not explicitly stated, then the <execution context> is taken from the
statement’s connection context.

Conformance Rules

114

None.
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14.11 <statement clause>

Function

Specify the execution of a subset of SQL-statements.

Fo

mat

<st g
<l

<stdtenent spec cl ause> ::=

Syr

1)

2)

3)

4)

Ac¢

Gel

Profile Entrylnfo Properties

it enent cl ause> :: =

)itax Rules

neral Rules

eft brace> <statement spec clause> <right brace>

<SQ. procedure statenent>
<conmpound st at enent >

An <SQL procedure statement> contained in a <statement spec clause> that immediately cont
an <SQL executable statement> that immediately contains an <SQL control statement> shall
immediately contain a <call statement>.

An <SQL procedure statement> contained in a <statement spec clause> shall not immediately cor
an <SQL executable statement> that immediately contains an <SQL data statement> that immedi:
contains <open statement>, <close statement>, <free Igeator statement>, or <hold locator stateme

An <SQL procedure statement> contained in a <statement spec clause> shall not immediately cor
an <SQL executable statement> that immediately contains an <SQL transaction statement> th
immediately contains <start transaction statement>.

An <SQL procedure statement> contained in a <statement spec clause> shall not immediately con
an <SQL executable statement> thatimmediately contains an <SQL connection statement>, <§
session statement>, <SQL diagnostics statement>, or <SQL dynamic statement>.

ess Rules

None.

None.

Qins

tain
itely

nt>.
tain
nt

tain

QL

SQL String — Default as described in Subclause 4.4.5.2, “EntryInfo overview”.
Role — STATEMENT

Conformance Rules

1)

Without Feature J005, “Call statement”, conforming SQL language shall not contain a <statement

spec clause> that contains a <call statement>.
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Function

Assigns a value to a Java variable, Java field, or parameter.

Format

<asgi gnment cl ause> :: =
<llval expression> <equal s operator>
<l eft brace> <assignnent spec clause> <right brace>

<asgi gnnent spec clause> ::=
<query cl ause>

<function cl ause>

<iterator conversion clause>

Syntax Rules

None.

Acc¢ess Rules

None.

General Rules

None.

Definitions and Rules

1) | An <assignment clause>(shall not appear in the control list of a FORloop.

2) | An <assignment clagse> is not permitted to appear where a Java assignment expression, but rot
an assignment statement, is permitted to appear.

3) | An <assignménttclause> has the effect of evaluating <assignment spec clause> and assigning ifs
value to <Lval expressi on>.

4) | Ifthe xassignment spec clause> is a <query clause>, then:

a)\_ " Let JT represent the <java datatype> of <Lval expressi on>.

b)y—JTshattrefertoamobjectthetype of which is gemerated iterator class orimterface
sqlj.runtime.ResultSetlterator.

c) IfJT is a generated positioned iterator class, then the number and types of columns of the
query shall match those of the iterator class declaration.

5) Ifthe <assignment spec clause> is a <function clause>, then:
a) Let]T represent the <java datatype> of <Lval expressi on>.

b) Let FT represent the SQL datatype that is returned by the invocation of the function.

116 © ISO/IEC 2023 - All rights reserved
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c) IfJTis aJava primitive datatype and the runtime value of the FT is an SQL null value, then
raise an exception of type sqlj.runtime.SQLNullException.

d) FT shall be SQLJ output assignable to JT.
6) Ifthe <assignment spec clause> is an <iterator conversion clause>, then:
a) Let]T be the <java datatype> of <Lval expression>.

b) _JT shall refer to an object whose type is generated iterator class.

Conformance Rules

None.
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14.

13 <query clause>

Function

Specify a statement to retrieve multiple rows from a specified table.

Fo

mat

<qug
<(

Syr
1)
2)

3)

4)

Access Rules

Gel

1)
2)
3)

De

1)

ry clause> ::=
uery expression>

)itax Rules

Let QC be the <query clause> and let QF be the <query expression> immediately contained in |QC.

Let AC be the <assignment clause> whose <assignment spec clause> immediately contains QCland
let ACI be the iterator object referenced by the <Lval expression> imimediately contained in A(.

Let IDC be the implicit <declare cursor> of ACI that is the <declare‘cursor> effectively performed
by an SQL-server as a result of the execution of AC and let CS be-the cursor specified by IDC.

QE is the simply underlying table specification of CS.

None.

neral Rules

Let T be the result of the <query-expression>.
If T is empty, then a completion condition is raised: no data (02000).

The result of <query clause> is T.

NOTE 18 — The result of <query clause> is effectively the sort table of the <query expression> with all extended
sort key columns((ifiany) removed. “sort table” and “extended sort key column” are defined in Subclause 7.17, “<query
expression>"/nISO/IEC 9075-2.

finitions.and Rules

Let @-be the table specified by the <query expression>.

2)

Let j represent the degree of Q.

3)
4)
5)

118

Let SLE denote a column of Q.
Let IT represent the iterator type of the associated iterator object.
Case:

a) IfIT isinterface sqlj.runtime.ResultSetlterator, then no further type checking is performed
on SLE.

b) IfIT is of type <positioned iterator>, then:

© ISO/IEC 2023 - All rights reserved


https://standardsiso.com/api/?name=b6076cd830ee0fb70cf5d67a4897c3b9

ISO/IEC 9075-10:2023(E)
14.13 <query clause>

i) Let k represent the cardinality of the <java type list> of the associated iterator object.
ii) If k # j, then an SQLException is thrown: Java-related condition — invalid number of
columns (46122).

iii)  Letirepresent a variable ranging from 1 (one) to k.
iv) For each <java datatype> JD in <java type list>, let i be its associated range variable.

1)  Let ST represent the SQI datatype of SLE;.

2)  Let]T represent the Java datatype of JD;.

c) IfITis of type <named iterator>, then:

i) If SLE is not named in the query by a valid Java identifier, then SLE shdll be given a
column alias that is a valid Java identifier by means of the SQL phrase AS i denti fj er.

ii) Let k represent the cardinality of the <java pair list>.

iii)  Ifkis greater than j, then an SQLException condition is thrown: Java-related cond]tion
— invalid number of columns (46122).

iv) Let SLN represent the SQL name or alias of an asseciated SLE.

v) Let i represent a variable ranging from 1 (on€)'to k.

vi) Let n represent a variable ranging from 1\(one) to j.

vii)  For each <java pair> JP in <java pair list> let i be its associated range variable.

1) Ifthere exists an SLE, the SLN of which is a case-insensitive match of the <jgva
id> associated with JP;, then let n be the index of the first such SLN; otherwise,

let n be 0 (zero).

2) Ifnis 0 (zero), then-an SQLException condition is thrown: Java-related condjtion
— invalid number of columns (46122).

3) Let]T represent the Java datatype of JP;.
4)  Let ST represent the SQL datatype of SLE,,.
d) ST shall be SQLJ output assignable to JT.

6) | The constructor-method of the corresponding <iterator declaration clause> shall be in scope.

Profile Entrylnfo Properties

— | SQL'String — Default as described in Subclause 4.4.5.2, “Entrylnfo overview”.

— ~Role —ITIT implements interface sqlj.runtime.Forupdate, then role is QUERY_FOR_UPDATE. If
IT is (not merely implements) interface sqlj.runtime.ResultSetlterator, then role is UNTYPED.
Otherwise, role is QUERY

—  Execute Type — IfIT is interface sqlj.runtime.ResultSetlterator, then EXECUTE_UPDATE; otherwise,
EXECUTE_QUERY

— Parameter Java fields — Describes the <embedded Java expression>s appearing in the <executable
clause>, as described in Subclause 4.4.5.2, “Entrylnfo overview”. Additionally, if IT is interface
sqlj.runtime.ResultSetlterator, then the <Lval expression> of the return result is described as an
additional parameter.
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Param Count — Gives the number of <embedded ]Java expression>s appearing in the
<executable clause>, as described in Subclause 4.4.5.2, “EntryInfo overview”. Additionally, if
IT is interface sqlj.runtime.ResultSetlterator, then the count is incremented by one to reflect
the parameter describing the <Lval expression> of the return result.

Param Info — Returns a Typelnfo object describing a particular <embedded Java expression>,
as described in Subclause 4.4.5.2, “EntryInfo overview”. If IT is interface sqlj.runtime.Result-
Setlterator, then a Typelnfo object describing the <Lval expression> of the return result is
returned as an additional parameter, appearing after all other parameters.

Result Set Column Java fields — Describes the result set columns, as expected by IT.

Result Set Name — If IT is interface sqlj.runtime.ResultSetlterator, then null; otherwise} the
class name of IT.

Result Set Type — If IT is of type <positioned iterator>, then PCSI TI ONED\ RESULT. If IT|is of
type <named iterator>, then NAMED _RESULT. If IT is interface sqlj.runtime-ResultSetIterafor,
then NO RESULT.

Result Set Count — If IT is of type <positioned iterator>, then-the cardinality of the <jaya
type list> of the associated iterator, k. If IT is of type <namedriterator>, then the cardinaliity

of the <java pair list> of the associated iterator, k. If IT is interface sqlj.runtime.ResultSet|ter-
ator, then 0 (zero).

Result Set Info — If IT is of type <positioned iterator>, then returns a Typelnfo object
describing a JD in <java type list>. The i-th Typelnfo-object describes JD;. The Typelnfo object

returned has name = null, mode = OUT, dynamie)parameter marker index = -1, and Java fype
name corresponding to the name of the typeof JD;. If IT is of type <named iterator>, then

returns a Typelnfo object describing a JR n' <java type list>. Since a named iterator is usgd,
the order of the Typelnfo objects returned is implementation-dependent (US022). For each
JP, there exists exactly one Typelnfo\object describing JP, which has name=<java id> of JP,
mode = OUT, dynamic parametermarker index = -1, and Java type name corresponding|to
the name of the type of JP. If I'llis interface sqlj.runtime.ResultSetlterator, then there arg no
Typelnfo objects returned.

Code Generation
1) | Letkrepresent the mumber of <embedded Java expression>s appearing in the <query clause>.
2) | Letirepresenta variable ranging from 1 (one) to k.
3) | For each <embedded Java expression> HE; appearing in the <query clause>:
a) Let]JT represent the <java datatype> of HE;.
b)\_ ¥ Let SM represent the setter method corresponding to JT, as given in Table 2, “SQL]J type
properties”.
c) HE;is bound to the statement using SM:
stm.SM (i, HE ) ;
4)  LetIE represent the <Lval expression> on the left hand side of the <assignment clause>.
5) LetIT represent the <java datatype> of IE.
6) IfECtxhasabatch context object BC with a pending statement batch and one or more of the following
conditions are false:
120
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a) ECtx has batching enabled, as defined by the i sBat chi ng() method.
b)  The statement is batchable, as defined by the i sBat chabl e() method.
c) The statement is batch compatible, as defined by the i sBat chConpat i bl e() method.

then the pending statement batch is executed on the batch context object using the method
execut eBat ch().

BC executeBatch():

7) | Case:
a) IfIT isinterface sqlj.runtime.ResultSetlterator, then:

i) If batching is enabled on ECtx, as defined by i sBat chi ng(), and thedstatement is
batchable, as defined by i sBat chabl e(), then the statement is placed into a batch
context object which becomes the current batch context object.

BC = stnt. getBatchContext();

ii) The statement is executed using executeUpdate.

iii) IE is fetched from the statement using getObject, the compile-time class of IT, and an
index one greater than the number of <embeddéd Java expression>s in the <query
clause>:

IE = stnt.getoject(k + 1, IT.class),;
b)  Otherwise:
i) An RTResultSet is created using executeQuery.
ii) IE is assigned to the resultof creating a new iterator object.

8) | A call to executeComplete definesthe end of the statement method invocations. It is called eyen
if an exception occurs in an earlier'step:

stnt. executeConplete ( ).\

Conformance Rules

None.
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14.14 <function clause>

Function

Invoke an SQL-invoked function.

Fo

mat

<funfction cl ause> ::=
\LUES <l eft paren> <routine invocation> <right paren>

VA

Syr
1)
2)

3)

Access Rules

Gel

1)

2)

Pr(

)itax Rules

neral Rules

ofile EntryInfo‘Properties

Let RI be the <routine invocation> immediately contained in the <function.clause>.

The Syntax Rules of Subclause 9.18, “Invoking an SQL-invoked routine®in ISO/IEC 9075-2, ar

9%

applied with RI as ROUTINE INVOCATION, the SQL-path (if any) as SODPATH, and the user-defined

type of the static SQL-invoked method (if any) as UDT; let SR be the SUBJECT ROUTINE and let
be the STATIC SQL ARG LIST returned from the application of those Syntax Rules.

SR shall be an SQL-invoked function.

No additional Access Rules.

The General Rules of Subclause 9:18, “Invoking an SQL-invoked routine”, in ISO/IEC 9075-2, a
applied with SR as SUBJECT ROUTINE and SAL as STATIC SQL ARG LIST; let V be the VALUE retut
from the application of those General Rules.

The value of <function clause> is V.

SQL String =—Rewritten in JDBC-specified function call syntax with all <embedded Java expressi
replaced by-<dynamic parameter specification>.

{ ?_=CCALL <routine invocation> }

SAL

re
ned

n>s

Role — VALUES

122

Parameter Java fields — Describes both the <Lval expression> of the return result and all
<embedded Java expression>s appearing in the <function clause>.

. Param Count — Gives the number of <embedded Java expression>s appearing in the <function

clause>, plus one for the return result.

. Param Info — Returns a Typelnfo object describing a particular <embedded Java expressi

on>.

The <Lval expression> of the containing <assignment clause> is the first Typelnfo object

returned, at index 1 (one). The i-th Typelnfo object describes the i-th <embedded Java
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expression> appearing in the original <assignment clause> (or, equivalently, the i-th <dynamic
parameter specification> in the SQL String Java field), where i is a one-based index.

Code Generation

1)

2)

3)

4)

5)
6)
7)
8)

9)

All <embedded Java expression>s are bound according to the rules specified for <executable clause>
with the exception that the parameter index is increased by 1 (one).

[T ECtx has a batch context object BC with a pending statement batch and one or more of the following
conditions are false:

a) ECtx has batching enabled, as defined by the i sBat chi ng() method.
b)  The statement is batchable, as defined by the i sBat chabl e() method.
c) The statement is batch compatible, as defined by the i sBat chConpat i bl\e() method.

then the pending statement batch is executed on the batch context objeetusing the method
executeBat ch().

BC. execut eBat ch() ;

If batching is enabled on ECtx, as defined by i sBat chi ng() yand the statement is batchable, as
defined by i sBat chabl e(), then the statement is placed info a batch context object which becomes
the current batch context object.

BC = stnt.getBatchContext();

The statement is executed using executeUpdate:

stnt. executeUpdate () ;

Let RE represent the <Lval expression=0n the left hand side of the <assignment clause>.
Let RT represent the <java datatype> of RE.

Let GM represent the gettermethod corresponding to JT, as given in Table 2, “SQL] type propertiies”.
Case:

a) IfGMis getObject, then RE is fetched from the statement using getObject and the compile-
time class of RT:

RE = stnt'. get bject ( 1, RT.class )
b)  Otherwise, RE is fetched from the statement using GM:

RE = stmt.GM ( 1)

A eIl 0 AvnoibnC o labn dafinc thn A d

B’
T
b~
aqr

foaraant panth o d o +-nnn 1
IACdIil Tty \/A\,LHL\,\JUIILPIL/L\/ UCIITICO LIIC CIIU Ul Ll A%

an exceptlon occurs in an earlier step:

stnt. executeConplete () ;

Conformance Rules

1)

Without Feature J006, “Assignment Function statement”, conforming SQL language shall not contain
a <function clause>.
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14.15 <iterator conversion clause>

Function

Specify the conversion of aj ava. sql . Resul t Set object into a strongly-typed iterator object.

Format

<iterator conversion clause> ::=
CAST <result set expression>

<regult set expression> ::=
<¢nbedded Java expressi on>

Syntax Rules

None.

Acc¢ess Rules

None.

General Rules

None.

Definitions and Rules

1) | The <java datatype> of <result Set-expression> shall implement the interface java.sql.ResultSet.

2) | After an iterator conversionjthe result of further calls to the ResultSet object given by the <regult
set expression> are implementation-defined (IV107).

3) | Closing the iterator@ssigned by the <Lval expression> will also close the ResultSet of the <resplt
set expression>.

4) | Let RE represent the runtime value of <result set expression>.
5) | Letjrepresent the number of columns contained in RE.

6) | LetITrepresent the iterator type of the <Lval expression>.

7) | Case:
a) IfITis of type <positioned iterator>, then:
i) Let k represent the cardinality of the <java type list> of the associated iterator.
ii) If K # j, then an SQLException condition is thrown: Java-related condition — invalid

number of columns (46122).
iii)  Letirepresent a variable ranging from 1 (one) to k.

iv) For each <java datatype> JD in <java type list>, let i be its associated range variable.
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1)  Let ST represent the SQL datatype of the i-th column of RE.
2)  Let]T represent the Java datatype of JD;.

b) IfIT is of type <named iterator>, then:
i) Let K represent the cardinality of the <java pair list>.

ii) If k is greater than j, then an SQLException condition is thrown: Java-related condition
— invalid number nfr‘nhlmnc (451 77)

iii)  Let SLN represent the name of an associated column of RE.

iv) Letirepresent a variable ranging from 1 (one) to k.

v) Let n represent a variable ranging from 1 (one) to j.

vi) For each <java pair> JP in <java pair list>, let i be its associated range variable.

1)  Letn be the index of the first column whose SLN is a gase-insensitive match| of
the <java id> associated with JPj, or 0 (zero) if no such'SLN exists.

2) Ifnis 0 (zero), then an SQLException conditionis-thrown: Java-related condjtion
— invalid number of columns (46122).

3) Let]T represent the Java datatype of JPs.
4) Let ST represent the SQL datatype of'the n-th column of RE.
c) ST shall be SQL] output assignable to JT.

8) | The constructor method of the corresponding'<iterator declaration clause> shall be in scope.

Profile EntryInfo Properties

— | SQL String — Default as described in Subclause 4.4.5.2, “EntryInfo overview”
— | Role — ITERATOR_CONVERSION

— | Execute Type — EXECUTE_UPDATE

— | Statement Type — CALLABLE_STATEMENT

— | Parameter Javafields — Describes both the <Lval expression> of the return result and the <rg¢sult
set expression> appearing in the <iterator conversion clause>

. Param Count — 2

. Param Info — Returns a Typelnfo object describing a particular <embedded Java expressipn>.
The <Lval expression> is the first Typelnfo object returned, at index 1 (one). The <resulf set

nvprnccinh isthe second TypnInFn nh}'nr‘f rnhn‘nnd’ atindex 2

Code Generation

1) LetRE represent the <Lval expression> on the left hand side of the <assignment clause>.
2)  Let RT represent the <java datatype> of RE.
3) Let HE represent the <result set expression> of the <iterator conversion clause>.

4) HE is bound to the statement using setObject:
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5)

stnt.set ject (2, HE);

If ECtx has a batch context object BC with a pending statement batch and one or more of the following
conditions are false:

a) ECtx has batching enabled, as defined by the i sBat chi ng() method.
b)  The statement is batchable, as defined by the i sBat chabl e() method.

6)

7)

8)

9)

Col

c) The statement is batch compatible, as defined by the i sBat chConpat i bl e() method.

then the pending statement batch is executed on the batch context object using the method
execut eBat ch().

BC. execut eBat ch() ;

If batching is enabled on ECtx, as defined by i sBat chi ng(), and the stateméntis batchable, as
defined by i sBat chabl e(), then the statement is placed into a batch contéxt object which becomes
the current batch context object.

BC = stnt.getBatchContext();

The statement is executed using executeUpdate:

st mt . execut eUpdat e() ;

RE is fetched from the statement using getObject and the compile-time class of RT:

RE = stnt.get(bject(1l, RT.class);

A call to executeComplete defines the end.af the statement method invocations. It is called evgn if
an exception occurs in an earlier step.

stnt . execut eConpl ete();

1formance Rules

None.
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Package sqlj.runtime

1 Overview

The
Itin
that

15.
15.
15.

publ
The

glj-rumtime package defines the Tamtime classes and interfaces thatare avaitabte to amr SQ L prog
Cludes utility classes such as AsciiStream that are used directly, and interfaces such as ResultSetltet
appear as part of a generated class declaration.

2 SQLJ runtime interfaces
2.1 sqlj.runtime.ConnectionContext
2.1.1 Interface overview

ic interface Connecti onCont ext

ConnectionContext interface provides a set of methods that managea set of SQL-statements perfor

during an SQL-session. A connection context object maintains aj-dva. sql . Connect i on object on w

dyn
objd

Ina
nect

hmic SQL-statements are permitted to be performed. It also eontains a default ExecutionContex
ct by which SQL-statement execution semantics are permitted to be queried and modified.

ldition to those methods defined by this interface, each concrete implementation UserCtx of a c
ion context object shall provide the following methods:

Returns a profile key for a particular profileZ.oader object and profile name:

public static Object getProfil eKey
( sqlj.runtine.profile.Loader_T,
String profileNane ) threws SQLException ;

Returns a top level profile object for a particular profile key:

public static sqglj.runtihne.profile.Profile getProfile ( Object key )

Returns the default(corinection context object for the UserCtx class:

public staticlUserCtx getDefaultContext ( )

Sets the default connection context object for the UserCtx class:

publ icchstatic void setDefaultContext ( UserCtx dflt )

€onstructs a connection context object:

am.
ator

med
hich
[

public UserCtx ( ConnectionContext other )
t hrows SQLExcepti on;

public UserCtx ( java.sql.Connection conn)
throws SQ.Excepti on;

If the connection context is specified to support <url constructors>, then:

public UserCtx ( String url, String user, String pwd, bool ean autoComit )
throws SQ.Exception ;

public UserCtx ( String url, Properties info, boolean autoComit )
throws SQLException ;
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public UserCtx ( String url, boolean autoComit )
t hrows SQLException ;

If the connection context is specified to support <data source constructors>, then:

public UserCtx ()
t hrows SQLException ;

public UserCtx ( String user, String password )
throws SQ.Exception ;

Not
exis
bet

Not
that
Use
obje

Fthat an invocation of USerGixX Causes either a new ] ava. sql . Connect 1 on object to be created g
Fing Connection (or ConnectionContext) object to be reused. If the invocation causes an exceptid
hrown, then the Connection object is closed only if the invocation caused it to be created:

e that, for any UserCtx constructor that creates aj ava. sql . Connect i on object during construct
Connection object will be automatically closed if the constructor call throws an exeeption. For 3
‘Ctx constructor that uses an already opened j ava. sql . Connect i on object (orconnection cont
ct) passed from the client, that Connection object (or connection context objéet) will remain op

evel if the constructor call throws an exception.

15.
15.

publ
The

Se¢

15.

publ
The

Se¢

.1.2 Variables
.1.2.1 CLOSE_CONNECTION

ic static final bool ean CLOSE_CONNECTI ON = true;

underlyingj ava. sql . Connect i on object should be closed.

 Also

Subclause 15.2.1.3.1, “close ()”
Subclause 15.2.1.3.2, “close (boolean)”

2.1.2.2 KEEP_CONNECTION

ic static final bool ean KEEP_CONNECTI ON = fal se;

underlying j ava. sql/Connect i on object should not be closed.

» Also

Subclause(15.2.1.3.1, “close ()"
Subclause 15.2.1.3.2, “close (boolean)”

ran
nto

ion,
ny
ext

15.

2.1.3  Methods

15.2.1.3.1 close ()

publ

ic abstract void close () throws SQLException

Releases all resources used in maintaining SQL-session state on this connection context object, closes
any open ConnectedProfile objects, and closes the underlyingj ava. sql . Connect i on object. This method
is equivalent to cl ose( CLOSE_CONNECTI ON) .

128
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Throws

—  SQLException — if unable to close the connection context object

See Also

—  Subclause 15.2.1.3.2, “close (boolean)”

15.2.1.3.2 close (boolean)
publli ¢ abstract void close ( bool ean cl oseConnection )
t hrows SQLException

Reldases all resources used in maintaining SQL-session state on this connection conteXt object and clpses
any jopen ConnectedProfile objects managed by this connection context object. Singe’the underlying

j avq. sqgl . Connect i on object managed by this connection context object is permitted to be shared
bet\I/een multiple connection context objects, it is not always desirable to closéthe underlying
j avdg. sqgl . Connect i on object when cl ose() is called. If the constant KEEPXCONNECTION is passed} the

undprlying j ava. sql . Connect i on object is not closed. Otherwise, if thé-constant CLOSE_CONNECT|ON
is passed, the underlying Connection object is closed.

NOTE 19 — A connection context object is automatically closed at the time\it is garbage-collected. A connection contpxt
bbject closed in such a way does not close the underlying j ava. sql . Conhect i on object since it will also be automatigally
Flosed at the time it is garbage-collected.

Parameters

14

— | closeConnection — is CLOSE_CONNECTION-if the underlying Connection object should also b¢
closed

Throws

— | SQLException — if unable tg close the connection context object

Se¢ Also

— | Subclause 15.24.21, “CLOSE_CONNECTION”
— | Subclause 15.2.1.2.2, “KEEP_CONNECTION"

15.2.1.3.3.5 getConnectedProfile (Object)

publlic.abstract ConnectedProfile getConnectedProfile ( Cbject profileKey )

throus QQ Fyr‘ppf Lon

Each connection context object maintains a set of ConnectedProfile objects on which SQL-statements are
prepared. Collectively, the set of ConnectedProfile objects contained in a connection context object rep-
resent the set of all possible SQL-statements that are permitted to be performed between the time that
this connection context object is created and the time that it is destroyed.

The profileKey object shall be an object that was returned via a prior call to get Prof i | eKey() . An
exception is thrown if a ConnectedProfile object could not be created for this connection context object.
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Parameters

—  profileKey — the key associated with the desired profile object

Returns

—  The ConnectedProfile object associated with a profileKey for this connection context object.

Throws
— | SQLException — if the ConnectedProfile object could not be created
— | IllegalArgumentException — if the profileKey is null or invalid

15.2.1.3.4 getConnection ()

publli c abstract Connection get Connection ( )

Note that, depending on construction, the returned Connection object might be shared between many
confection context objects.

Returns

— | The underlyingj ava. sql . Connect i on object asseciated with this connection context object.

15.2.1.3.5 getExecutionContext ()

publli c abstract ExecutionContext get ExeCutionContext ( )

The|default execution context object is-the execution context object used if no explicit context object is
supplied during the execution of a particular SQL-statement.

The|returned default ExecutionContext object refers to the default ExecutionContext object in this don-
nectiion context object and, as §uch, any changes made to the returned object are visible in the connedtion
context object.

Returns

— | The defaultexecution context object used by this connection context object.

15.2.1.3.6- " getTypeMap ()

pub| c“abstract MNap get TvnelMap ()
P9 P 7

If the <connection declaration clause> contains a <declaration with clause> that specifies the <predefined
connection with keyword> t ypeMap, then let TM be the corresponding <with value>. The invocation of
the method get TypeMap() returns an instance of a class that implements j ava. uti | . Map that contains
the user-defined type mapping information provided by the properties files listed in TM in the form
specified in JDBC. If the <connection declaration clause> does not contain a <declaration with clause>
that specifies t ypeMap, then this method returns Java null.
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Returns

The user-defined type map associated with the ConnectionContext in the format specified in JDBC,

or Java null if there is no associated type map.

15.2.1.3.7 isClosed ()

publ

i c abstract bool ean isC osed ( )

Retllrns true if this execution context object has been closed; otherwise, returns false.

Ret

15.
15.

publ

Ani
dele
is to

15.
15.

publ
Get

InS
dele

SQL
cury

Ret

[urns
If this execution context object has been closed, then true; otherwise, false.
2.2 sqlj.runtime.ForUpdate

.2.1 Interface overview

ic interface ForUpdate

hterface implemented by iterator classes whose instances will'be used in a positioned update o
te statement (as parameter to a WHERE CURRENT OF clause). The class of every iterator object
be passed as a parameter to a WHERE CURRENT OF,clause shall implement this interface.

p.2.2 Methods

2.2.2.1 getCursorName ()

ic abstract String getCursorNane ( ) throws SQLException
the name of the implicit SQL curserused by this iterator.

DL, a result table is retrieved through a named cursor. The current row of a result can be updats
ted using a positioned update or delete statement that references the cursor name.

| supports this SQL feature by providing the name of the implicit cursor used by an iterator. The
ent row of an iterator-is also the current row of this implicit cursor.

NOTE 20 — If positionied update is not supported, then an SQLException is thrown.

urns

The'iterator’s SQL cursor name.

r
that

d or

Throws

SQLException — if the SQL-implementation raises an exception condition.

15.2.3 sqlj.runtime.NamedIterator

publ

ic interface Nanedlterator
extends ResultSetlterator
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An interface implemented by all iterators that employ a strategy of binding by name. All such iterators
depend on the name of the columns of the data to which they are bound, as opposed to the order of the
columns to which they are bound.

In addition to implementing this interface, classes that implement the NamedIterator interface shall
provide the following.

— A public constructor that, when invoked, takes an RTResultSet object as an argument. If the con-
struction of a named iterator results in an exception being thrown, it is assumed that the iterator
automatically closes the underlying KI'ResultSet object. This only applies to exceptions throwp
during construction.

— | Anamed accessor method for each <java id> appearing in the <java pair list> of the <iterator

declaration clause> that declared the current iterator. Each named accessor method.uises as it
name an exact case-matching copy of its <java id>. Using case-insensitive comparison, the nanpe of
the accessor method is equal to the name of its associated result column.

1°2]

— | Once next () has returned false, the behavior of any named accessor method is implementatipn-
dependent (UA021).

15.2.4 sqlj.runtime.Positionedlterator

15.2.4.1 Interface overview

publli c interface Positionedlterator
ext ends ResultSetlterator

An ipterface implemented by all iterators that employ,ddy position binding strategy. All such iteratprs
depend on the position of the columns of the data to which they are bound, as opposed to the namefs of
the folumns to which they are bound.

In agdition to implementing this interface, classes that implement the PositionedlIterator interface ghall
proyide the following.

— | A public constructor that, wheninvoked, takes an RTResultSet object as an argument. If the cqn-
struction of a positioned iteratortesults in an exception being thrown, it is assumed that the iterjator
automatically closes the underlying RTResultSet object. This only applies to exceptions throw
during construction.

=)

— | A positioned accessonmethod for each column in the expected result. The name of the positioned
accessor method for the N-th column will be getColN.

15.2.4.2 Methods
15.2.4.2.1 < endFetch ()

publji e_abstract bool ean endFetch ( ) throws SQ.Exception

This method is used to determine the success of a FETCH. . . | NTOstatement; it returns true if the last
attempt to fetch a row failed, and returns false if the last attempt was successful. Rows are attempted to
be fetched when the next () method is called (which is called implicitly during the execution of a FETCH. . .
| NTOstatement).

NOTE 21 — If next () has not yet been called, this method returns true.

Returns

— Ifthe iterator is not positioned on a row, then true; otherwise, false.
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Throws

—  SQLException — if the SQL-implementation raises an exception condition.

See Also

—  Subclause 15.2.5.3.10, “next ()”

15.2.5 sqlj.runtime.ResultSetlterator

15.2.5.1 Interface overview

publlic interface ResultSetlterator

An interface that defines the shared functionality of those objects used to iterate aver the contents ¢f an
iterator.

15.2.5.2 Variables
15.2.5.2.1 ASENSITIVE

publlic static final int ASENSITIVE = 1;

Conptant used by the “sensitivity” Java field, indicating thatthe iterator is defined to have an asensitive
curqor.

15.2.5.2.2 FETCH_FORWARD

publlic static final int FETCH FORWARD =, ava. sql . Resul t Set . FETCH_FORWARD;

Conptantused by sqlj.runtime.Scrollable:setFetchDirection, sqlj.runtime.ExecutionContext.getFetch-
Dir¢ction, and sqlj.runtime.ExecutionContext.setFetchDirection to indicate that the rows in an iterjator
objdct will be processed in a forward direction, first-to-last.

15.2.5.2.3 FETCH_REVERSE

publlic static final int—~FETCH REVERSE = java. sql . Resul t Set . FETCH_REVERSE;

Conptant used by sqlj.runtime.Scrollable.setFetchDirection, sqlj.runtime.ExecutionContext.getFetch-
Dir¢ction, and sqlj.runtime.ExecutionContext.setFetchDirection to indicate that the rows in an itefjator
objdct will be processed in a reverse direction, last-to-first.

15.2.5.2:4. FETCH_UNKNOWN

publFTstatit fimat Tt FETCHUONKNOWN—Java. sqtResultSet- FETCHUNKNOWS;

Constantused by sqlj.runtime.Scrollable.setFetchDirection, sqlj.runtime.ExecutionContext.getFetch-
Direction, and sqlj.runtime.ExecutionContext.setFetchDirection to indicate that the order in which
rows in an iterator object will be processed is unknown.

15.2.5.2.5 INSENSITIVE

public static final int INSENSITIVE = 2;
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Constant used by the “sensitivity” Java field, indicating that the iterator is defined to have an insensitive
CUrsor.

15.2.5.2.6 SENSITIVE

publ

ic static final int SENSITIVE = 3;

Constant used by the “sensitivity” Java field, indicating that the iterator is defined to have a sensitive

curs

15.
15.

Onc
imp

15.

publ
Afte

Th

15.

publ
Clos

explicitly closed as soon as they are nojllonger needed, to allow for the immediate release of resourg

that

Th

Sed

.5.3 Methods

.5.3.1 Note about methods

e method i sC osed() has returned true, the behavior of any other method on that-terator is
ementation-dependent (UA022).

2.5.3.2 clearWarnings ()

ic abstract void clearWarnings ( ) throws SQ.Exception

r this call, getWarnings returns null until a new warning is repofted for this iterator.

FOWS

SQLException — if the SQL-implementation raise§’an exception condition.

2.5.3.3 close ()

ic abstract void close ( ) throws SQ.Exception

es the iterator object, releasing any.uinderlying resources. It is recommended that iterators be
are no longer needed.

NOTE 22 — Ifit is not already closed, an iterator is automatically closed when it is destroyed.

"OWS

SQLException # if there is a problem closing the iterator

 Also

Subclause 15.2.5.3.9, “isClosed ()"

15.2.5.3.4 getFetchSize ()

synchroni zed public int getFetchSize ( ) throws SQLException

Retrieves the number of rows that is the current fetch size for this iterator object. If this iterator object
has not set a fetch size by calling the method setFetchSize, or has set a fetch size of 0 (zero), then the
value returned is implementation-dependent (UV029).
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Returns

—  The current fetch size for the iterator object.

Throws

—  SQLException — if the SQL-implementation raises an exception condition.

15.2.5.3.5 getResultSet ()

publli c abstract ResultSet getResultSet ( ) throws SQLException

Retyrnsthej ava. sql . Resul t Set objectassociated with this iterator. The producedj avé~$ql . Resul { Set
objdct shall have normal JDBC functionality, as defined in JDBC (in particular, SQL nullvalues fetched
with JDBC positional column access methods will not raise an SQLNullException). Thismethod is provjded
to f4cilitate interoperability with JDBC.

If sypport for Feature J002, “ResultSetlterator access to JDBC ResultSet” isprovided, then any synch][on—
izatjon between the iterator and the produced j ava. sql . Resul t Set object’is implementation-defined
(1AQ37).

NOTE 23 — For maximum portability, this method is designed to be invoked/before the first next () method invocatipn on
he iterator. Once the j ava. sql . Resul t Set object has been produced, all operations to fetch data are through the
ava. sql . Resul t Set object.

Returns

— | Ajava. sql . Resul t Set object for this iterator:

Throws

— | SQLException: Java-related condition — unsupported feature (46110) — if support for Feature Jp02,
“ResultSetlterator access to,JDBC ResultSet”, is not provided.

15.2.5.3.6 getRow ()

syndhroni zed public.int getRow ( ) throws SQ.Exception

Retylieves the curréent Tow number. The first row is number 1, the second is number 2, and so on.

Returns

— | M there is no current row, then 0 (zero); otherwise, the number of the current row.

Throws
—  SQLException — if the SQL-implementation raises an exception condition.

15.2.5.3.7 getSensitivity ()

synchroni zed public int getSensitivity ( ) throws SQLException
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Retrieves the sensitivity of this iterator object. The sensitivity is determined by the <iterator declaration
clause> and by the SQL] runtime implementation that created the iterator object.

Returns

—  Case:

. If this iterator object was declared with the <predefined iterator with keyword>sensi tivity
and a corresponding <with value> SENSITIVE, and the SQLJ runtime that created this itenjator
object supports sensitive iterators, then Resul t Set | t er at or . SENSI Tl VE.

. If this iterator object was declared with the <predefined iterator with keyword>sensi tiyity
and a corresponding <with value> INSENSITIVE, and the SQLJ runtime that created this iterjator
object supports insensitive iterators, then Resul t Set | t er at or . | NSENSI T| VE.

. If this iterator object was declared with the <predefined iterator with kéyword>sensi tiyity
and a corresponding <with value> ASENSITIVE, then Resul t Set | t ér at or . ASENSI TI VE,

. Otherwise, an implementation-dependent (UA023) value.

Throws

— | SQLException — if the SQL-implementation raises an exception condition.

15.2.5.3.8 getWarnings ()

publli c abstract SQ.Warning getWarnings ( ) throws SQLException

Thelfirst warning reported by calls on this iterato¥ is returned. Subsequent iterator warnings will b
chained to this SQLWarning.

9%

The|warning chain is automatically cleared-each time the iterator object is advanced to the next row.

NOTE 24 — This warning chain only covers warnings caused by iterator methods. Any warning caused by statement|exe-
Fution (such as fetching OUT parametets) will be chained on the ExecutionContext object.

Returns

— | Ifthere are no ert6rs, then null; otherwise, the first SQLWarning.

Throws

— | SQLException — if the SQL-implementation raises an exception condition.

15.2:5;3.9 isClosed ()

public abstract boolean isC osed ( ) throws SQ.Exception

Returns

— Ifthis iterator has been closed, then true; otherwise, false
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Throws

SQLException — if an error occurs determining the close status of the iterator.

See Also

Subclause 15.2.5.3.3, “close ()”

15.

publ
Adv,

Ret

Th

15.

syng

Give

fromp this iterator object. If the value specified is zero, then the runtime is free to choose an implementat

dep

Pai

Th

2.5.3.10 next ()

i c abstract bool ean next ( ) throws SQLException

hnces the iterator to the next row. At the beginning, the iterator is positioned before the first roy

NOTE 25 — AFETCH. .. | NTOstatement performs an implicit invocation of next () on the iterator'passed.

urns

If there was a next row in the iterator, then true; otherwise, false.

FOWS
SQLException — if an exception occurs while changing:the position of the iterator
2.5.3.11 setFetchSize (int)

hroni zed public void setFetchSize (intsfows ) throws SQLException

s the SQL] runtime a hint as to the numberof rows that should be fetched when more rows are neg

endent (UV030) fetch size.

rameters

rows — the defaultfetch size for result sets generated from this iterator object.

FTOWS
SQLExeeption — if the SQL-implementation raises an exception condition, or the condition 0 (7

todcreate this iterator object.

=

ded
ion-

ero)

<rows<'ECtxt. get MaxRows() is not trie, where ECtxt is the ExecutionContext object that was yised

Conformance Rules

None.
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15.2.6 sqlj.runtime.Scrollable

15.2.6.1 Interface overview

publ

ic interface Scroll abl e

This interface provides a set of methods that all scrollable iterator objects support. The effect of an update
on a Scrollable iterator object is implementation-defined (IA038).

15.

Nonle.

15.
15.

publ
Moy

If the row number is positive, the iterator object moves to the row with the given row number with

resy

If thle given row number is negative, the iterator object moves'to an absolute row position with resp

to it

2) ipdicates the next-to-last row, and so on.

An 4
afte

Ret

Th

15.

publ
Moy

.6.2 Variables

.6.3 Methods

2.6.3.1 absolute (int)

ic abstract bool ean absolute ( int row) throws SQException

es the iterator object to the row with the given row number.
ect to its beginning. The first row is row 1, the second is row:2, and so on.
5 end. For example, calling absol ut e( - 1) positions the'‘iterator object on the last row, absol ut &

ttempt to position the iterator object beyond its first or last row leaves the iterator object befor
- its first or last row, respectively.

NOTE 26 — Calling absol ut e( 1) is the same as calling fi rst (). Calling absol ut e(- 1) is the same as calling | ast ().

urns

If the iterator object is on a.rew, then true; otherwise, false

FOWS

SQLException ~<if the SQL-implementation raises an exception condition, or row is 0 (zero).

2.6.3.2 afterLast ()

ic alstract void afterLast ( ) throws SQLException

esthe iterator object to immediately after its last row. Has no effect if the iterator object contain

rows.

Throws

SQLException — if the SQL-implementation raises an exception condition.

15.2.6.3.3 DbeforeFirst ()

publ

138

ic abstract void beforeFirst ( ) throws SQLException

ect

€ or

S no
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Moves the iterator object to immediately before its first row. Has no effect if the iterator object contains
no rows.

Throws

—  SQLException — if the SQL-implementation raises an exception condition.

15.2.6.3.4 first ()

publli c abstract boolean first ( ) throws SQ.Exception

Movies the iterator object to its first row.

Returns

— | Ifthe iterator object is on a row, then true; if there are no rows, then false:

Throws

— | SQLException — if the SQL-implementation raises an exception condition.

15.2.6.3.5 getFetchDirection ()

publli c abstract int getFetchDirection ( ) throws SQLException

Rettfieves the direction for fetching rows for this iterator object. If this iterator object has not set a fetch
direfction by calling the method set Fet chDi r ecti“on( ), then the value returned is the default specified
in Suibclause 15.2.6.3.13, “setFetchDirection fint)”.

Returns

— | The fetch direction for this.iterator object.

Throws

— | SQLException<=Jif the SQL-implementation raises an exception condition.

15.2.6.3.6 _isAfterLast ()

publli c .ahstract bool ean i sAfterLast ( ) throws SQLException

Indikcates whether the iterator object is after its last row.

Returns

— Iftheiterator object is positioned after its last row, then true; otherwise, false. Returns false when
the iterator object contains no rows.

Throws

—  SQLException — if the SQL-implementation raises an exception condition.
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15.2.6.3.7 isBeforeFirst ()

public abstract bool ean isBeforeFirst ( ) throws SQ.Exception

Indicates whether the iterator object is before its first row.

Returns

— | Ifthe iterator object is positioned before its first row, then true; otherwise, false. Returns falge
when the iterator object contains no rows.

Throws

— | SQLException — if the SQL-implementation raises an exception condition.

15.2.6.3.8 isFirst ()

publli c abstract boolean isFirst ( ) throws SQLException

Indilcates whether the iterator object is on its first row.

Returns

— | Ifthe iterator object is positioned on its first row, then true; otherwise, false. Returns false when
the iterator object contains no rows.

Throws

— | SQLException — if the SQL-implemientation raises an exception condition.

15.2.6.3.9 isLast()

publli c abstract bool ean i(skast ( ) throws SQLException

Indicates whether the iterator object is on its last row.

NOTE 27 — Invocatienof the method i sLast () can be expensive, because the SQL] driver is sometimes forced to fetth
hhead one row in‘erder to determine whether the current row is the last row.

Returns

— | dfthe iterator object is positioned on its last row, then true; otherwise, false. Returns false wll\en

tho ttaratar Ahinot canbatn e A e
CIIC Il 1T Aol UUJ\'\'\- CUITUAIIIO TTU T UVV O,

Throws

—  SQLException — if the SQL-implementation raises an exception condition.

15.2.6.3.10 last ()

public abstract boolean last ( ) throws SQLException
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Moves the iterator object to its last row.

Returns

— Ifthe iterator object is positioned on a row, then true; otherwise false. Returns false when the
iterator object contains no rows.

Thifows
— | SQLException — if the SQL-implementation raises an exception condition.

15.2.6.3.11 previous ()

publli ¢ abstract bool ean previous ( ) throws SQ.Exception

Movjes the iterator object to its previous row.

Returns

— | Ifthe iterator object is positioned on a row, then true; if it is\positioned before its first row or after
its last row, then false. Returns false when the iterator gbject contains no rows.

Throws

— | SQLException — if the SQL-implementation raises an exception condition.

15.2.6.3.12 relative (int)

publli c abstract bool ean relative (Jdwt rows ) throws SQLException

Movjes the iterator object the given number of rows, either positive or negative, from its current position.
Attegmpting to move beyond its first or last row positions the iterator object before or after its first ¢r
lastrow, respectively. Invoking rel at i ve(0) is valid, but does not change the iterator object position.

Returns

— | Ifthe iterator'ebject is positioned on a row, then true; false otherwise. Returns false when the
iterator object contains no rows.

Throws

—  SQLException — if the SQL-implementation raises an exception condition.

15.2.6.3.13 setFetchDirection (int)

public abstract void setFetchDirection (int direction ) throws SQ.Exception

Gives the SQLJ runtime a hint as to the direction in which rows of this iterator object are processed. The
default value is sql j . runti me. Resul t Set | t er at or . FETCH_FORWARD.
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Parameters

direction — the initial direction for processing rows.

Throws

Conformance Rules

142

SQLExceptlon —if the SQL implementation raises an exceptlon condition, or the given direction

Setlterator. FETCH_UNKNQ/\N

None.
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15.3 SQL]J runtime classes
15.3.1 sqlj.runtime.AsciiStream

15.3.1.1 Class overview

java. | ang. vj ect

—TJava, T o TTputStTeam

+—java.io.FilterlnputStream

+—sqlj.runtinme. StreamW apper

+—sqlj.runtine. Ascii Stream

publli c class Ascii Stream
ext ends StreanW apper

AscliStream (sqlj.runtime.AsciiStream) is a class derived from java.io.InputStream. The octets comprising
an AsciiStream object are interpreted as ASCII characters. In order to precess an InputStream objedt as
an iFut argument to an SQL] executable clause, an SQL] implementation-has to know both its length{and

the way to interpret its octets. Therefore, an InputStream object canfiot be passed directly, but rather
shall be an instance of AsciiStream, BinaryStream, or UnicodeStréam.

See¢ Also

— | Subclause 15.3.2, “sqlj.runtime.BinaryStream”

— | Subclause 15.3.7, “sqlj.runtime.UnicodeStream”
15.3.1.2 Constructors

15.8.1.2.1 AsciiStream (InputStream)

publlic Ascii Stream ( | nput Streamin )

Cregtes an ASCII-valued InputStream object with an uninitialized length.

NOTE 28 — The length Java-field must be set via a call to set Lengt h() before an AsciiStream object is substituted for an
nput (or inout) paranieter in an invocation of an SQL-statement.

Parameters

— | IN —the InputStream object to interpret as an AsciiStream object.

15.8.102.2 AsciiStream (InputStream, int)

public AsciiStream ( InputStreamin, int length )

Creates an ASCII-valued InputStream object of given length.

Parameters

— IN — the InputStream object to interpret as an AsciiStream object.

— length — the length in octets of the AsciiStream object.
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15.3.2 sqlj.runtime.BinaryStream

15.3.2.1 Class overview

j ava. | ang. Obj ect

+—java.io. | nput Stream

+—java.io.FilterlnputStream

publ

+—sqlj.runtime. Stream/ apper

+—sqlj.runtinme. Bi naryStream

ic class BinaryStream
ext ends StreamW apper

BinaryStream (sqlj.runtime.BinaryStream) is a class derived from java.io.InputStream. The octets d

pris
asa
and

h input argument to an SQL]J executable clause, an SQL] implementation has to know both its le
the way to interpret its octets. Therefore, an InputStream object cannotbe passed directly, but r:

shall be an instance of AsciiStream, BinaryStream, or UnicodeStream,

Se¢

15.
15.

publ

Cred

Pai

15.

» Also

Subclause 15.3.1, “sqlj.runtime.AsciiStream”

Subclause 15.3.7, “sqlj.runtime.UnicodeStream”
8.2.2  Constructors

8.2.2.1 BinaryStream (InputStream)

ic BinaryStream ( | nput Streamivn )

tes a Binary-valued InputStréam object with an uninitialized length.

NOTE 29 — The length Java field must be set via a call to set Lengt h() before a BinaryStream object is substituted fo
nput (or inout) parameter in‘an'invocation of an SQL-statement.

rameters
IN — thednputStream object to interpret as a BinaryStream object.

8.2.2.2~ BinaryStream (InputStream, int)

ng a BinaryStream object are not interpreted as characters. In order to process an InputStream ojEject

om-

gth
her

Ir an

publ

icBinaryStream ( InputStreamin_ int length )

Creates a binary valued InputStream object of given length.

Parameters

144

IN — the InputStream object to interpret as a BinaryStream object.

length — the length in octets of the BinaryStream object.
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15.3.3 sqlj.runtime.DefaultRuntime

15.3.3.1 Class overview

j ava. | ang. Obj ect

+—sqlj.runtime. Runti meCont ext

+—sqglj.runtine. Defaul t Runti ne

publli ¢ cl ass Defaul t Runtinme
ext ends Runti meCont ext

The|DefaultRuntime class implements the expected runtime behavior defined by the abstract Runtime-
Congext class for most Java Virtual Machine environments.

15.83.3.2 Constructors

15.3.3.2.1 DefaultRuntime ()

publli ¢ DefaultRuntinme ( )
15.8.3.3 Methods
15.3.3.3.1 getDefaultConnection ()

publli c Connection get Def aul t Connection ( )

The|default data source defined in JNDI is used to establish the default connection. If no such data sojirce
is d¢fined or the connection cannot be established, then null is returned.

Returns

— | Ifthe default data source does not exist or cannot establish a connection, then null; otherwise} a
default Connection objectsas defined by the default data source.

Overrides

— | get Def aul t Connecti on() in class RuntimeContext

Se¢ Also

— | Subclause 15.3.5.2.1, “DEFAULT_DATA_SOURCE”

15.3:3:3.2— getLoaderForcCiass(Ciass)

publi c Loader getLoaderForC ass ( Cass fordass )

Creates and returns a default Loader object that uses the class loader of the given class.

Parameters

—  forClass — the class with which the resulting Loader object is to be associated.
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Returns

A default Loader object for the given class.

Overrides

get Loader For d ass() in class RuntimeContext

Se¢

15.
15.

j avy
I

4

publ

AnH
An 4
exed
exe(
SQL
cury

Wit
othg
a std
cond

» Also

J

Subclause 16.3.1, “sqlj.runtime.profile.DefaultLoader’
8.4 sqlj.runtime.ExecutionContext

8.4.1 Class overview

.l ang. vj ect

—sqlj.runtinme. ExecutionCont ext

i ¢ class Executi onCont ext
ext ends Obj ect

ution cancellation. Execution control operations modify the semantics of subsequent SQL-statem
uted on this execution context object. Execution status operations describe the results of the la

ently executing SQL-statement on this execution context object.

Context objects where needed, or synchronizing the execution of operations on a particular execution context object.
hlso assumed that generated calls toimethods on this class appear within a synchronized block to avoid concurrent c
Recursive SQL execution calls omthe same connection context object are supported.

nout Feature J003, “Execution control”, if an ExecutionContext’s Java fields have been set to anyt
r than their respective-default values, with the following routines, and an attempt is made to reg

Jition — unsupported feature (46110).
getMaxFieldSize

setMaxFieldSize

getMaxRows

itement with such-an ExecutionContext, then an SQLException condition is thrown: Java-relateq

xecutionContext object provides the execution context inwhich SQL] executable clauses are perforined.
xecution context object contains a number of operations for execution control, execution status,and

ents
st

-statement executed on this execution contextobject. Execution cancellation methods terminatg¢ the

NOTE 30 — Concurrently executing SQL-statemerits are expected to use distinct execution context objects. The execytion
Context class implementing the ExecutionCohtext interface is not expected to support multiple SQL-statements executing
vith the same execution context object.The client is responsible for ensuring the proper creation of distinct executign

Itis
hlls.

hing
ster

setMaxRows;
getQueryTimeout

setQueryTimeout

See Also

146

Subclause 15.2.1.3.5, “getExecutionContext ()"
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15.3.4.2 Variables
15.3.4.2.1 ADD BATCH_COUNT

public static final int ADD _BATCH COUNT = -3;

Constant possibly returned by get Updat eCount indicating that the last statement encountered was added
to the existing statement batch rather than being executed.

See¢ Also
— | Subclause 15.3.4.4.15, “getUpdateCount ()"
15.83.4.2.2 AUTO_BATCH

publlic static final int AUTO BATCH = 100;

Conptant passed to set Bat chLi mi t to indicate that implicit batch executionyshould be performed, apnd
thatithe actual batch size is at the discretion of the SQLJ] runtime implernentation.

See¢ Also
— | Subclause 15.3.4.4.21, “setBatchLimit (int)”
15.83.4.2.3 EXEC_BATCH_COUNT

publlic static final int EXEC BATCH COUNT = &'5;

Conptant possibly returned by get Updat eCotint indicating that the last execution was a statement batch
exedution.

See¢ Also

— | Subclause 15.3.4.4.3, “executeBatch ()”
— | Subclause 15.3.4.4.15) “getUpdateCount ()"

15.83.4.2.4 EXCEPTION_COUNT

publli c staticyfinal int EXCEPTI ON_COUNT = -2;

Conptantpessibly returned by getUpdateCount indicating that an exception was thrown before the Jast

exeqution was successfully completed, or that no operation has yet been attempted on this executioln
context ohiact

TOOECT

See Also
—  Subclause 15.3.4.4.15, “getUpdateCount ()"
15.3.4.2.5 NEW_BATCH_COUNT

public static final int NEWBATCH COUNT = -6;
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Constant possibly returned by get Updat eCount indicating that the last statement encountered was added
to a new statement batch rather than being executed.

See Also
—  Subclause 15.3.4.4.15, “getUpdateCount ()"
15.3.4.2.6 QUERY_COUNT

publlic static final int QUERY_COUNT = -1;

Conptant possibly returned by getUpdateCount indicating that the last execution produced a RTResultSet
objdct or iterator.

See¢ Also
— | Subclause 15.3.4.4.15, “getUpdateCount ()"
15.8.4.2.7 UNLIMITED_BATCH

publlic static final int UNLIM TED BATCH = -7;

Conptant passed toset Bat chLi mi t to indicate that no implicitbatch execution should be performed ypon
readhing a certain batch size.

See¢ Also
— | Subclause 15.3.4.4.21, “setBatchLimit (int)”
15.83.4.3 Constructors

15.8.4.3.1 ExecutionContext-()

publli c ExecutionContext (()

The|default constructorfor'the ExecutionContext class.
15.8.4.4 Methods
15.8.4.4.1 ,cancel ()

publli cA/0i d cancel ( ) throws SQ.Exception

The L4\ ot o] -l d naeithraad + B 1l o COIL faotamaant +h o+ 1o o b ain
ocancci \ } IHICLIIUU UdIll T UustTu U_y UIIT uaIircadau tu valicci ail J\{L‘ oLldilClIlIviIiit tIiat 15 vul lCllLl‘y UTIII
executed by another thread using this execution context object. Note that this method has no effect if
there is no RTStatement object currently being executed for this execution context object. If there is a

pending statement batch on this execution context object, the statement batch is canceled and emptied.

Throws

—  SQLException — if unable to cancel
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See Also

15.

publ[f T boor€am execure () TNTOows SQLEXCeprion

Prigr to statement execution, if there is a pending statement batch on this execution context object
at ldast one of the following is true.

ther) the statement batch is implicitly executed using Bat chCont ext . ex€eut eBat ch().

If batching is currently enabled on this execution context object and the currently registered RTStaten
objdct is batchable, then the statement is batched rather than exéeuted. The pending statement bat
replaced by a statement batch that includes the currently registered RTStatement object, as returne
RTSf at enment . get Bat chCont ext (). Note that in this case, the statement is not permitted to return s
champnel j ava. sql . Resul t Set objects. If the statement was’added to the existing statement batch, t

the

batdh, then the update count is set to NEW BATCH COUNT.

Oth
stat

batdh (if any) is implicitly executed. Under Some situations, a single SQL CALL statement might retu

mul

methods allow navigation through mtiltiple j ava. sql . Resul t Set objects.

The
duc
get

RTS

Subclause 15.3.4.4.5, “executeUpdate ()"
Subclause 15.3.4.4.4, “executeQuery ()"

3.4.4.2 execute ()

Batching is currently disabled on this execution context object.
The currently registered RTStatement object is not batchable.

The currently registered RTStatement object is not batch compatible with the pending statem
batch.

Iipdate count is set to ADD_BATCH_COUNT. Otherwiseyif the statement was added to a new staten

brwise, a generic execute is performed on théZurrently registered RTStatement object. If a new
bment batch is created as a result of executing the current RTStatement object, the current staten

fiplej ava. sql . Resul t Set objects. Theexecut e(),get Next Resul t Set (), and get Next Resul t Set (i

execut e() method executes the currently registered RTStatement object and returns true if it
bd any side-channel result(sets, and otherwise returns false. The get Next Resul t Set () method
Next Resul t Set (i nt) method is used to obtain the nextj ava. sql . Resul t Set object. When the
fatement object is released, the update count is set to QUERY_COUNT.

NOTE 31 — This methodis called by generated code. Most programs do not need to call it directly. Instead, they will
bnly get Next Resul't'Set () or get Next Resul t Set (i nt) to navigate multiple j ava. sql . Resul t Set objects.

f the currentoperation produces multiple j ava. sql . Resul t Set objects, it is not released until all j ava. sql . Resul t
bbjects have been processed and get Next Resul t Set () or get Next Resul t Set (i nt) returns null. If this execution cog
bbject iswused to execute an SQL-statement while j ava. sql . Resul t Set objects are still pending from the previous S(
btatement, or if an RTStatement object execution completes while j ava. sql . Resul t Set objects from a recursive call
5till pending, the j ava. sql . Resul t Set objects are closed and discarded, and resources are released.

hnd

lent

hent
th is
d by
ide
hen
ent

hent
rn
nt)

pro-
or

Lise

Set
text
DL-
are

I'this operation also produces side-channel update counts, they are discarded.

If an error occurs during execution of the SQL-statement, the current RTStatement object is released and an SQLException

is thrown. Subsequent calls to get Next Resul t Set () or get Next Resul t Set (i nt) will return null.

It is assumed that this method is called within a block that is synchronized on this execution context object. Furthermore,

it is also assumed that the previous call to register and the subsequent call to release the current RTStatement object
appear within the same synchronized block.
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Returns

— Ifthe statement produced a side-channel result set, then true; otherwise, false.

Throws

—  SQLException — if an error occurs during the execution of the currently registered RTStatement

ohiact for-axampla—tha avniration-of tha auarv timacutnravdoushrsat huvinualking
6Bje 1o exdipretHe-expiation-er+ne-gherytHie ot previeHsSTy-Set sy hvoxdh 5

set Quer yTi neout () on this execution context object).

See¢ Also

— | Subclause 15.3.4.4.2, “execute ()"

— | Subclause 15.3.4.4.18, “registerStatement (ConnectionContext, Object, int}”
— | Subclause 15.3.4.4.12, “getNextResultSet ()”

— | Subclause 15.3.4.4.13, “getNextResultSet (int)”

15.83.4.4.3 executeBatch ()

publli ¢ synchroni zed int[] executeBatch ( ) throws SQ:Exception

Exegutes the pending statement batch contained in this exécution context object and returns the repult
as ah array of update counts. If no pending statementbatch exists for this execution context object, jnull
is rdturned.

Upopn direct or exceptional return from this method, update count is set to EXEC_BATCH_COUNT. If this
method returns successfully, the batch update counts of this execution context object are updated t¢
refléct the return result.

Oncg this method is called, the statemient batch is emptied even if the call results in an exception. If a pew
statement batch is created as a result of executing the current batch, the new batch is implicitly execyted.
Subgequent calls to this methodireturn null until another batchable statement is added.

Note that exceptions returned’by this method will generally be instances of j ava. sql . Bat chUpdat gEx-
ception.

Returns

— | Ifno statement batch exists, then null; otherwise, an array of update counts containing one eleent
for each command in the batch.

The array is ordered according to the order in which commands were inserted into the batch. Each
element either contains a Non-negative update COUnt, or the value —2 as a generic success indicator,
or the value -3 as a generic failure indicator. Failure may also be indicated by an array that has
fewer elements than the number of commands in the batch. In this case, each element shall contain
either a non-negative update count or the value -2 as a generic success indicator.

Throws

—  SQLException — if the SQL-implementation raises an exception condition while executing the
statement batch.
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15.3.4.4.4 executeQuery ()

public RTResultSet executeQuery ( ) throws SQLException

Invokes the execut eQuer y() method on the currently registered RTStatement object. Prior to statement
execution, if there is a pending statement batch on this execution context object then the statement batch
is implicitly executed using Bat chCont ext . execut eBat ch() . If a new statement batch is created as a
result of executing the current statement, the new batch is implicitly executed. When the RTStatement

INLT

b- — 1 AR | h — — AERN AT
(0} ]t CLIS TTICASTY, ULUIC UpPUdLe CUOULITLIS SCLULU QYULRT_UVUUIN T

NOTE 32 — This method is called by generated code. Most programs do not need to call it directly.

tis assumed that this method is called within a block that is synchronized on this execution context object: Futthermore,
tis also assumed that the previous call to register and the subsequent call to release the current RTStatement object]both
hppear within the same synchronized block.

Returns

— | The result of calling executeQuery on the currently registered RTStatemént object.

Throws

— | SQLException — if an error occurs during the execution.df the given RTStatement object

See¢ Also

— | Subclause 16.2.6.2.5, “executeRTQuery ()"

— | Subclause 15.3.4.4.18, “registerStatement\(ConnectionContext, Object, int)”

15.3.4.4.5 executeUpdate ()

publlic int executeUpdate ( ) throWws SQLException

Prigr to statement execution, if there is a pending statement batch on this execution context object and
at ldast one of the following(@netrue:

— | Batching currently.disabled on this execution context object.
— | The currentlyregistered statement is not batchable.

— | The currently registered RTStatement object is not batch compatible with the pending statemlent
batch.

ther) the statement batch is implicitly executed using Bat chCont ext . execut eBat ch().

If batchingis currently enabled on this execution context objectand the currently registered RTStatemhent
object is batchable, then the statement is batched rather than executed. The pending statement batch is
replaced by a statement batch which includes the currently registered RTStatement object, as returned

by RTSt at enent . get Bat chCont ext () . [fthe statement was added to the existing statementbatch, update
countis setto ADD_BATCH COUNT. Otherwise, if the statement was added to a new statement batch, update
count is set to NEW BATCH_COUNT.

Otherwise, this invokes the execut eUpdat e() method on the currently registered RTStatement object.
If a new statement batch is created as a result of executing the current statement, the new batch is
implicitly executed. When the RTStatement object is released, the update count will be updated accordingly.

NOTE 33 — This method is called by generated code. Most programs do not need to call it directly.
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It is assumed that this method is called within a block that is synchronized on this execution context object. Furthermore,
itis also assumed that the previous call to register and the subsequent call to release the current RTStatement object both
appear within the same synchronized block.

Returns

—  The update count resulting from the execution of the currently registered RTStatement object.

Throws

— | SQLException — if an error occurs during the execution of the given RTStatement object:

Se¢ Also
— | Subclause 15.3.4.4.5, “executeUpdate ()"
— | Subclause 15.3.4.4.18, “registerStatement (ConnectionContext, Object int)”

15.3.4.4.6 getBatchLimit ()

syndghroni zed public int getBatchLimt ( )

Returns the current batch limit that was set for this execution context object.

Returns

— | Case:
. If the maximum batch size is unlimited, then UNLI M TED_BATCH.
. If the maximum batch size is finite and implementation-dependent (UL001), then AUTO BATCH;

. Otherwise, a maximum batch size n>0.

15.3.4.4.7 getBatchUpdateCounts ()

publli ¢ synchroni zed .isnt[] get Bat chUpdat eCounts ( )

Retirns an array of update counts containing one element for each command in the last statement bptch
to sticcessfully complete execution. Returns null if no statement batch has completed execution.

Returns

— If£nho statement batch has r‘nmp]pfpd execution then nn]l; nfhprmricp’ an array nandnfn countk

resulting from the last statement batch executed.

The array is ordered according to the order in which commands were inserted into the batch. Each
element either contains a non-negative update count, or the value -2 as a generic success indicator,
or the value -3 as a generic failure indicator. Failure may also be indicated by an array that has
fewer elements than the number of commands in the batch. In this case, each element shall contain
either a non-negative update count or the value -2 as a generic success indicator.
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15.3.4.4.8 getFetchDirection ()

synchroni zed public int getFetchDirection ( ) throws SQ.Exception

Retrieves the current fetch direction for scrollable iterator objects generated from this ExecutionContext
object. If this ExecutionContext object has not set a fetch direction by calling set Fet chDi r ect i on(), then
the value returned is the default specified in Subclause 15.3.4.4.22, “setFetchDirection (int)”.

Returns
— | The current fetch direction for scrollable iterator objects generated from this ExecutionContext
object.
Throws

— | SQLException — if the SQL-implementation raises an exception conditiomn.

15.3.4.4.9 getFetchSize ()

syndhroni zed public int getFetchSize ( ) throws SQLExceptifon

Retifieves the number of rows that is the current fetch size foriterator objects generated from this Hxe-

cutipnContext object. If this ExecutionContext object has notset a fetch size by calling setFetchSize, then
the yalue returned is 0 (zero). If this ExecutionContext object has set a non-negative fetch size by calling
the method setFetchSize, then the return value is thefetch size specified on setFetchSize.

Returns

— | The current fetch size for iterator objects generated from this ExecutionContext object.

Throws

— | SQLException — if the SQL-implementation raises an exception condition.

15.3.4.4.10 getMaxFieldSize ()

publli ¢ synchronivzed int get MaxFi el dSize ( )

The|maximumJava field size limit (in bytes) is the maximum amount of data returned for any column
e for SQL-Statements subsequently executed using this execute context object; it only applies to
RY; VARBINARY, LONGVARBINARY, CHAR, VARCHAR, and LONGVARCHAR columns. These colu

| )
the excess data is discarded.

By default, the maximum Java field size limit is zero (unlimited).

Returns

—  The current maximum Java field size limit; 0 (zero) means unlimited.
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15.3.4.4.11 getMaxRows ()

public synchronized int get MaxRows ( )

The maximum rows limit is the maximum number of rows that any iterator or j ava. sql . Resul t Set
object returned by SQL-statements subsequently executed using this execution context object can contain.
If the limit is exceeded, the excess rows are dropped.

By d efault. the max rows limit is zero (lmlimifpd)

Returns

— | The current maximum rows limit; O (zero) means unlimited.

15.8.4.4.12 getNextResultSet ()

publli ¢ synchroni zed ResultSet getNextResultSet ( ) throws SQ.Exception

Thigmethod effectively invokest hi s. get Next Resul t Set (j ava. sqgl . St atement . CLOSE_CURRENT_RESULT)
to return the currently registered RTStatement’s nextj ava. sql . Resul t\Set object (if any).

Returns

— | Ifthere are no furtherj ava. sql . Resul t Set objects;:then null; otherwise, the next side-channel
result set.

Throws

— | SQLException — if an error occurs obtaining the nextj ava. sql . Resul t Set object

— | SQLException: Java-related condition — unsupported feature (46110) — if closeType is set to other
thanj ava. sqgl . St at ement . CLOSE_CURRENT_RESULT and support for Feature J009, “Multiple Jpen
ResultSets”, is not provided

Se¢ Also

— | Subclause 15.34:4.2, “execute ()”

— | Subclause 15:3.4.4.13, “getNextResultSet (int)”
— | Subclause 16.2.6.2.29, “getMaxRows ()"

— | Subclause 16.2.6.2.34, “getResultSet ()"

15.3.4.4.13 getNextResultSet (int)

public synchroni zed ResultSet getNextResultSet ( int closeType ) throws SQ.Exception

Moves to the currently registered RTStatement object’s nextj ava. sql . Resul t Set object. The first time
this method is called after an SQL-statement is executed, the first side-channel result set is returned (if
any). Further calls to get Next Resul t Set (i nt) advance to and return subsequentj ava. sql . Resul t Set
objects of the currently registered RTStatement. get Next Resul t Set (i nt) returns null if there are no
furtherj ava. sql . Resul t Set objects; nullis also returned if an SQL-statement has not yet been executed
on this execution context object.
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If the constant j ava. sql . St at ement . CLOSE_CURRENT_RESULT is passed, then the j ava. sql . Resul t Set

objectreturned by the last call to get Resul t Set () againstthe currently registered RTStatement is closed.
If the constantj ava. sql . St at ement . CLOSE_ALL_RESULTS s passed, then all openj ava. sql . Resul t Set
objects previously obtained from the currently registered RTStatement are closed. If the constant

j ava. sqgl . St at ement . KEEP_CURRENT_RESULT is passed, then the lastj ava. sql . Resul t Set object obtained
from the currently registered RTStatement is left open.

NOTE 34 — If the last SQL-statement executed on this execution context object produced multiple j ava. sql . Resul t Set
objects, its resources are not released until allj ava. sql . Resul t Set objects have been processed and get Next Resul t Set ()
Ctul 115 llu‘ll. Ift}l;b CACLutiUll LUlltCAt U‘l}jCLt ;D uDCd tU CACLutC dall SQL Dtﬂtclllcllt VV}li‘le avda. Dl.': . RCDU: U OTL U:JJ.CLtD dre
5till pending from the previous operation, or if a statement execution completes while j ava. sql . Resul t Set objeéts)from
h recursive call are still pending, the j ava. sql . Resul t Set objects are closed and discarded, and resources are-teleaged.

f this operation also produces side-channel update counts, they are discarded.

fan error occurs during a call to get Next Resul t Set (i nt), the currentj ava. sql . Resul t Set object.is released and gn
SQLException is thrown. Subsequent calls to get Next Resul t Set (i nt) return null.

Parameters
— | closeType — one of the valuesj ava. sql . St at enent . CLOSE_CURRENT) RESULT, j ava. sql . St af e-
ment . CLOSE_ALL_RESULTS, and j ava. sql . St at enent . KEEP_CURRENT_RESULT
Returns

— | Ifthere are no furtherj ava. sql . Resul t Set objects,.then null; otherwise, the next side-channel
result set.
Throws

— | SQLException — if an error occurs obtaining the next j ava. sql . Resul t Set object

See¢ Also

— | Subclause 15.3.4.4.2, “execute ()"

— | Subclause 15.3.4.4.12, “getNextResultSet ()"
— | Subclause 15.2,5:3.5, “getResultSet ()”

— | Subclause 16:2:6.2.29, “getMaxRows ()"

— | Subclause(16.2.6.2.34, “getResultSet ()”

15.3.4.4.14 getQueryTimeout ()

public synchronized int getQeryTineout ( )

The query timeout limit is the maximum number of seconds SQL-statements subsequently executed using
this execution context object are permitted to take to complete. If execution of the SQL-statement exceeds
the limit, an SQLException is thrown.

By default, the query timeout limit is zero (unlimited).
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Returns

—  The current query timeout limit in seconds; 0 (zero) means unlimited.

15.3.4.4.15 getUpdateCount ()

public synchronized int getUpdateCount ( )

Retyrmstheupdate tount, defimed as the mumber of rows updated by the tast SQE=statement tocomplete
exedution using this execution context object. 0 (zero) is returned if the last SQL-statement wasnaotja
DML statement.

QUHBRY_COUNT is returned if the last SQL-statement created an iterator object or j ava. sgh)Resul t|Set
objdct.

EXCEPTION_COUNT is returned if an exception occurred before the last SQL-statement completed execu-
tion} or no operation has yet been attempted.

Returns

— | Case:

. Ifthe last SQL-statement was batchable and was addéd)as the first member of a new statement
batch, then NEW BATCH COUNT.

. If the last SQL-statement was batchable and was’added to the current statement batch, then
ADD BATCH_COUNT.

. If a statement batch has completed execition more recently than any unbatched statement,
then EXEC_BATCH_COUNT.

. Otherwise, the number of rows tpdated by the last operation.

15.3.4.4.16 getWarnings ()

publli c synchroni zed SQLWar npi~0g" get Warni ngs ( )

Retlllrns the first warning reperted by the last SQL-statement to complete execution using this execution
confext object. Subsequentwarnings resulting from the same SQL-statement are chained to this SQLWarn-
ing.[The SQLWarning-chain returned represents those warnings that occurred during the execution|of
the Jast SQL-statenient and the subsequent binding of any output host variables.

NOTE 35 — Ifianviterator is being processed, then all warnings associated with iterator column reads are chained on|the
terator object.

Returns

— Ifno warnings occurred, then null; otherwise, the first SQLWarning.

15.3.4.4.17 isBatching ()

public synchroni zed bool ean isBatching ( )

Returns true if batching is currently enabled for this execution context object, false if batching is disabled.
Note that the value returned reflects only whether it is possible to batch statements, but not whether a
pending statement batch exists.
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Returns
— If batching enabled, then true; otherwise, false.

15.3.4.4.18 registerStatement (ConnectionContext, Object, int)

public RTStatenent registerStatenment
( ConnectionContext connCtx, Cbject profileKey, int stntNdx )
throws—SQCExTeption

Cregtes, registers and returns an RTStatement object. This method is called by generated code-Most
programs do not need to call it directly.

The|RTStatement object is created by accessing the ConnectedProfile object within connection contExt
objdct “connCtx” that has the key “profileKey”. The RTStatement object at index “stmtNdx” in the Conpec-
tedRrofile object is created using the get St at ement () method. If batching is currently enabled, then the
curient statement batch is passed as an additional argument to the get St at enent () method. If there is
no gending statement batch, then the current statement batch passed to get Statement () isnul | .

The|RTStatement object created is registered and becomes the current RTStatement object of this execytion
context object.

For pach of the maximum rows, maximum Java field size, and query timeout limits of this execution
context object, if the limit has a non-default value, then the corresponding methods for setting thes
limits on the registered RTStatement object are invoked. An.SQLException is thrown if the runtime ¢lass
implementing RTStatement does not support changing the‘limit to a non-default value.

Ay

Thelgiven connection context object’s execution context‘ébject is not used by this method.

Note that if this method throws an exception, no RTStatement object will be registered.

NOTE 36 — It is assumed that this method is called within a block that is synchronized on this execution context objg¢ct.
bubsequent calls to execute and release the RTStatément object returned must also appear within the same synchronized
block. If there is another RTStatement object.curréntly registered on this execution context object, it is assumed that|this
method is a recursive call initiated by the curréently registered RTStatement object. In such cases, state involving the curyently
registered RTStatement object is saved, andithe RTStatement object returned by this method becomes the currently
registered RTStatement object. Once the ekecution of this new RTStatement object has completed execution and and|the
bbject is released, the previous RTStatement object is restored as the currently registered RTStatement object.

Parameters

— | connCtx — the€ennection context object that contains the profile object that contains the
RTStatement'object to register

— | profileKeyy— the key of the ConnectedProfile object within the connection context object

— | stmtNdx — the zero-based index of the RTStatement object within the profile object to be registgred

Returns

—  The newly-created and -registered RTStatement object.

Throws

—  SQLException — if there is another RTStatement object currently executing or if the maximum Java
field size, maximum rows, or query timeout cannot be set on the registered RTStatement object
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See Also

15.

publ

Reldases the currently registered RTStatement object, signaling that all execution related operation|
have¢ completed. Once this method has been executed, r egi st er St at enent can be ¢alled again. The

war
cuti

If th

objdcts and not all j ava. sql . Resul t Set objects have been implicitly or-€xplicitly closed, then this
ration is a no-op. In such cases, this method is automatically called'to release the RTStatement olJ:ject

oncg¢allj ava. sql . Resul t Set objects have been processed and get/Next Resul t Set () or get Next Res

ope

Set

Thig method calls the execut eConpl et e() method of the registered RTStatement object.

Th

15.

publ

Ena

enal

stat
bee

whae
exe(

Subclause 15.3.4.4.19, “releaseStatement ()”
Subclause 16.2.2.2.4, “getStatement (int, Map)”
Subclause 15.2.1.3.3, “getConnectedProfile (Object)”

Subclause 16.2.2.2.5, “getStatement (int, BatchContext, Map)”

8.4.4.19 releaseStatement ()

ic void releaseStatenent () throws SQLException

hings and update count are updated as reflected by the registered RTStatement object and the ¢
bn RTResultSet objects.

e execution of the currently registered RTStatement object produced multiple j ava. sql . Resul

i nt) returns null.

NOTE 37 — This method is called by generated code. Most programs do not need to call it directly.

tis assumed that this method is called within a block that is'synchronized on this execution context object. Furthern
tis also assumed that the previous call to register and the subsequent call to release the current RTStatement object]
hppear within the same synchronized block.

FOWS

SQLException — if an error occuts retrieving the warnings

8.4.4.20 setBatching (boolean)

i ¢ synchroni zed void set Bat chi ng (bool ean doBat ch)

bles or disables-batching for statements executed on this execution context object. When batchil
bled, batchable-statements that are registered with this execution context object will be added 4}
ement batch’for deferred execution instead of being executed immediately. A statement batch c3
kecuted explicitly using the execut eBat ch() command. Statement batches are also executed impli
n a statement that cannot be added to the current statement batch is executed. If a statement b
utedhis batchable and compatible with the current statement batch, it is added to the batch.

S
SQL
Xe-

Set

I't-

hore,
both

g is
D a
in
citly
Ping

When batching is disabled, statements are executed as usual. Subsequent statements are not considered
for addition to the pending statement batch.

This method only affects statements encountered after it is called. It does not affect statements that have
previously been or are currently being executed, nor does it affect the pending statement batch.

Parameters

158

doBatch — true if batching should be enabled, false if batching should be disabled
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15.3.4.4.21 setBatchLimit (int)

public synchroni zed void setBatchLinmt (int batchLimt)

Sets the maximum batch size. When batching is enabled and the maximum batch size is exceeded,
implicit batch execution is performed.

The following statements assume that batching is enabled.

— | When the constant UNLI M TED_BATCH is specified, the maximum batch size is unlimited, and,c
not be exceeded. New ExecutionContext objects are always created with UNLI M TED_BATCH

AN

— | When a positive bat chLi mi t is specified, an implicit batch execution will be performed Whengver

the number of batched statements reaches bat chLimi t.

— | When the constant AUTO BATCH s specified, the maximum batch size is finite but tinspecified.
Whenever a batch-compatible statement is added to a batch, the SQL] runtimeimplementation
decide to do one of the following.

. Add the statement to the batch.

. Execute the current non-empty batch and create a new singleton batch that contains the
statement.

. Add the statement to the current batch and execute thie batch. As a special case of this situa
given an empty batch, the implementation may also simply go ahead and execute the staten

— | The implementation should reasonably avoid creatiiig out-of-memory conditions due to impli
batching with AUTO BATCH

Thi§ method only affects statements encountered after it is called. It does not affect statements that |
previously been or are currently being executed;nor does it affect the pending statement batch.

Parameters

— | batchLimit — UNLI M TED BATCHif the maximum batch size is unlimited, AUTO BATCHif the maxin
batch size is finite and implementation dependent, or n>0 for a maximum batch size of n.

15.3.4.4.22 setFetchDirection (int)

publli ¢ synchroni zed~yoi d setFetchDirection ( int direction ) throws SQ.Exception

Givdgs the SQL]J runtime a hint as to the direction in which rows of scrollable iterator objects are proces
Thefhint appliesionly to scrollable iterator objects created using this ExecutionContext object. The de
value is sqlj.runtime.ResultSetIterator.FETCH_FORWARD.

may

tion,
ent.
cit

nave

num

sed.
Fault

Parameters

— direction — the initial fetch direction for scrollable iterator objects generated from this Execution-

Context object.

Throws

—  SQLException — if the SQL-implementation raises an exception condition, or the given directi

on

isnotoneof Resul t Set | t er at or . FETCH_FORWARD, Resul t Set | t er at or . FETCH_REVERSE, or Resul t -

Set | t er at or . FETCH_UNKNOAN.
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15.3.4.4.23 setFetchSize (int)

synchroni zed public void setFetchSize ( int rows ) throws SQLException

Gives the SQL] runtime a hint as to the number of rows that should be fetched when more rows are
needed. The number of rows specified affects only iterator objects created using this ExecutionContext
object.

Paj

Th

15.

publ
The

rameters

use of this ExecutionContext object.

FOWS

<rows <t his. get MaxRows() is not true.

B.4.4.24 setMaxFieldSize (int)

i ¢ synchroni zed voi d Set MaxFi el dSi ze (int nax)

value for SQL-statements subsequently executed using this-execution context object; it only applies

BIN
can
I NO
the

By d

Paj

15.

publ
The

be fetched into Java String, Byte array, or Stream objects. The limit affects both OUT parameters

pxcess data is discarded. For maximum portability, use values greater than 256.

efault, the maximum Java field size limit'is zero (unlimited).

s thrown: Java-related condition —wunsupported feature (46110).

rameters

max — the new-maximum Java field size limit; zero means unlimited

8.4.4.25 setMaxRows (int)

i c synchroni zed void set MaxRows (i nt nax)

maximum rows limit is the maximum number of rows that any iterator or j ava. sql . Resul t Se

maximum Java field size limit (in bytes) is the maximumamount of data returned for any column

rows — the fetch size for result sets associated with iterator objects whose initialization.involves

SQLException — if the SQL-implementation raises an exception condition,,or the condition 0 (zero)

to

A\RY, VARBINARY, LONGVARBINARY, CHAR, VARCHAR, and LONGVARCHAR columns. These columns

and

UT parameters passed, and the result returnedftom any SQL]J executable clause. If the limit is exceeded,

NOTE 38 — Without Feature ]J003, “Execution control”, if MaxFieldSize is set to other than its default value and a subsequent
httempt is made to register an RTStatement object with such an ExecutionContext object, then an SQLException condition

obj
If th

4 4 31 SOl ot 4 ] 4] o 3 +las 43 4+ e olas 4
CLTTUUTNIICTU DY OV LTSTALTIIITIILS SUUSTHUTIILY TATLULTU USIITE UIIS TATTULIUVIT CUTIITAT UUJTLL LAl LU

e limit is exceeded, the excess rows are dropped.

By default, the maximum rows limit is zero (unlimited).

ain.

NOTE 39 — Without Feature J003, “Execution control”, if MaxRows is set to other than its default value and a subsequent
attempt is made to register an RTStatement object with such an ExecutionContext object, then an SQLException condition
is thrown: Java-related condition — unsupported feature (46110).
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Parameters
—  max — the new maximum rows limit; zero means unlimited

15.3.4.4.26 setQueryTimeout (int)

publi c synchroni zed void set QueryTi neout (int seconds)

Theguery timreouttimitis the mmaximum mumber of seconmds SQE-statementssubsequently executed using
thisjexecution context object are permitted to take to complete. If execution of the SQL-statementexceeds
the limit, an SQLException is thrown.

By default, the query timeout limit is zero (unlimited).

NOTE 40 — Without Feature J003, “Execution control”, if QueryTimeout is set to other than its defaultvalue and a subsequent
httempt is made to register an RTStatement object with such an ExecutionContext object, then an"'SQLException condition
s thrown: Java-related condition — unsupported feature (46110).

Parameters
— | seconds — the new query timeout limit in seconds; zero meansunlimited.
15.3.5 sqlj.runtime.RuntimeContext

15.83.5.1 Class overview

j avg. | ang. bj ect
+—sqlj.runtinme. Runti meCont ext

publli ¢ abstract class Runti neCont ext
ext ends bj ect

The[RuntimeContext class defines system specific services to be provided by the runtime environmgnt.
The|RuntimeContext class is an abstract class the implementation of which might vary according to|the
Javal Virtual Machine environment:

15.8.5.2 Variables
15.8.5.2.1 DEFAULT)DATA_SOURCE

publli c static_fi/mal String DEFAULT_DATA SOURCE = "j dbc/ def aul t Dat aSour ce";

The|[NDI name/of the data source used to create the default Connection object,j dbc/ def aul t Dat aSoul ce.

Se¢ Also

—  Subclause 15.3.5.4.1, “getDefaultConnection ()"

15.3.5.2.2 DEFAULT_RUNTIME

public static final String DEFAULT_RUNTIME = "sqlj.runtinme.Defaul tRuntine";

The fully-qualified class name of the default runtime implementation used if no other implementation
has been defined for a Java Virtual Machine environment.
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See Also

Subclause 15.3.3.2.1, “DefaultRuntime ()"

15.3.5.2.3 PROPERTY_KEY

publ

ic static final String PROPERTY_KEY = "sqlj.runtine";

The
15.
15.

publ
The

15.
15.

publ

Returns the default Connection object, if one exists; otherwise, null.

If thie default data source is defined in JNDI, thendtis used to establish the default Connection objec

Ref

Se¢

key unmder whitch thre Rurnttimre€omtext imptementation class Tame s stored i the systenT proper
8.5.3  Constructors
8.5.3.1 RuntimeContext ()

ic RuntinmeContext ( )

default constructor for the RuntimeContext class

8.5.4 Methods

8.5.4.1 getDefaultConnection ()

i c abstract Connection getDefaultConnection ( )

NOTE 41 — Some environments might have an implicit Connegétion object available. For example, a Java Virtual Mach
Funning in an SQL-environment might have an implicit Conhection object associated with the current SQL-session.

lurns

If no default Connection object exists, then null; otherwise, the default Connection object.

» Also

Subclause 15.3.5.24;“DEFAULT_DATA_SOURCE”

ties.

ine

cr

lass

15.3.5.4.2 getLoaderForClass (Class)

publli ¢ abstract Loader getlLoaderForClass ( Cass forCass )

Respureesand classes loaded from this Loader object are found in the same location that the given ¢
was|féund in.

NOTE 42 — The definition of location might vary depending on class loading and resolution semantics of the runtime
implementation.

Itis assumed that the argument substituted for forClass contains enough information for a Java Virtual Machine implement-
ation to be able to determine the location in which to find related resources. Most Java Virtual Machine implementations
will be able to use the given class’s class loader (or the system class loader, if the class has no loader). However, some Java
Virtual Machine implementations might need additional information to resolve resources. For example, a Java Virtual
Machine running in an SQL-environment might use the schema in which the given class is located to search for related
resources.

162
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Parameters

forClass — the class with which the resulting Loader object is to be associated

Returns

A Loader object associated with a class.

15.

publ

8.5.4.3 getRuntime ()

ic static RuntimeContext getRuntime ( )

Retyrns a RuntimeContext object resembling the runtime context object associated with-the current

Virt
Sub

bequent invocations of this method within the same Java Virtual Machine instance will return th

samije object. The appropriate RuntimeContext implementation is discovered by examining the valu

the

aclg
ifac
is u

Ret

Se¢

15.
15.

j avg

4

Runt i neCont ext . PROPERTY_KEY system property. If this property is set;itindicates the full nan
ss that is able to be instantiated to create a runtime context object. If fio)such property is define
Cess to this system property is not allowed, then the class given by RuntineCont ext . DEFAULT_RUN]
ed.

NOTE 43 — All runtime implementations must be able to be constructedvid the C ass. new nst ance() method. Tha
hey must have a public niladic constructor.

urns

The RuntimeContext object associated with thie current Java Virtual Machine

» Also

Subclause 15.3.5.2.3, “PROPERTY.KEY”
Subclause 15.3.5.2.2, “DEFAULT_RUNTIME”

8.6 sqlj.runtime.StreamWrapper

8.6.1 Class overview

.l ang. Ovj ect

—j ava. oy 1 nput Stream

+—java.io.FilterlnputStream

Java

1al Machine instance. Each Java Virtual Machine instance has a single unique runtime context object.

e
p of
e of
d, or
I VE

It is,

+—sqlj.runtime. Stream/ apper

publ

ic class StreamW apper
extends FilterlnputStream

This class wraps a particular InputStream object. It also extends the InputStream class, delegating method
invocations directly to the wrapped InputStream object for all methods. Additionally, it supports methods
for specifying the length of the wrapper InputStream object, which allows it to be passed as an argument
to the invocation of an SQL-statement.
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See Also

java.io.InputStream — a standard Java class

15.3.6.2 Constructors

15.3.6.2.1 StreamWrapper (InputStream)

pr ot

ected StreanmWapper ( InputStreamin )

Cregtes a new StreamWrapper object using the octets in the given InputStream object. The ledgth o
InpytStream object is uninitialized.

Parameters

15.

pr ot

Cred

in — the InputStream object to wrap.

8.6.2.2 StreamWrapper (InputStream, int)

ected StreamWapper ( InputStreamin, int length)

tes a new StreamWrapper object using the octets in the given InputStream object. The length o

InpytStream object is initialized to the given length value.

Paj

15.
15.

publ

rameters

in — the InputStream object to wrap.

length — the length of the InputStream-object in octets.
8.6.3 Methods
8.6.3.1 getlnputStream ()

ic InputStream getlnputyStream ( )

Returns the InputStream-object that is being wrapped by this StreamWrapper object.

Ref

15.

furns

The underlying InputStream object that is being wrapped.

8.6.3.2 getLength ()

[ the

f the

publ

ic int getlLength()

Returns the length in octets of the wrapped InputStream object, as specified during construction or in
the last call to set Lengt h() .

Returns

164

The length in octets of the InputStream object.
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15.3.6.3.3 setLength (int)

publ

ic void setLength ( int length )

Sets the length Java field of the wrapped stream to be the given value. This does not affect the wrapped
InputStream object, but will affect the number of octets read from it when it is passed as an argument to
an invocation of an SQL-statement.

Paj

15.
15.

j avg

4

publ

Uni

‘ameters
length — the new length of the InputStream object in octets.
B.7 sqlj.runtime.UnicodeStream

8.7.1 Class overview

.l ang. hj ect

—java.io. | nputStream

+—java.io.FilterlnputStream

+—sqlj.runtine. Streanmi apper

+—sqlj.runtinme. Uni codeSt heam

ic class UnicodeStream
ext ends Stream apper

CodeStream (sqlj.runtime.UnicodeStream)-i§’a class derived from java.io.InputStream. The octd

comprising a UnicodeStream object are interpreted as Unicode characters. When an InputStream is

pasy
and
dire

Sed

15.
15.

the way to interpret its octets shall be'specified. Therefore, an InputStream object cannot be pa
ctly, but rather shall be an instanceof AsciiStream, BinaryStream or UnicodeStream.

» Also

Subclause 15.3.1, “sglj.runtime.AsciiStream”

Subclause 15.3(2;“sqlj.runtime.BinaryStream”
8.7.2  ConsStructors

8.7.2.1—~UnicodeStream (InputStream)

ts

ed as an argument to an invocation of an-SQL-statement, both the length of the InputStream object

s5sed

publ

i 6“/Uni codeStream ( InputStreamin )

Creates a Unicode-valued InputStream object with an uninitialized length.

NOTE 44 — The length Java field must be set by a call to set Lengt h() before a UnicodeStream object is substituted for an
input (or inout) parameter in an invocation of an SQL-statement.

Parameters

in — the InputStream object to interpret as a UnicodeStream object.
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15.3.7.2.2 UnicodeStream (InputStream, int)

publ

ic UnicodeStream ( InputStreamin, int length)

Creates a Unicode-valued InputStream object of given length.

Parameters

15.
15.

j avg

E

publ

A cld
is pg
be s
inst

15.
15.

publ

Cred

Pai

in — the InputStream object to interpret as a UnicodeStream object.

length — the length in octets of the UnicodeStream object.
8.8 sqlj.runtime.CharacterStream

8.8.1 Class overview

.l ang. hj ect
—j ava. i o. Reader

+—java.io. FilterReader

+—sqlj.runtinme. CharacterStream

ic class CharacterStream
extends FilterReader

iss derived from java.io.Reader whose instances ¢gntain Unicode data. When an instance of this ¢
ssed as an input argument to an invocation of an,SQL-statement, the length of the Reader object
pecified. Therefore, an instance of the Readefclass cannot be passed directly, but rather shall b
hnce of CharacterStream.

8.8.2 Constructors

8.8.2.1 CharacterStream (Reader)

ic CharacterStream ( (Reader in )

tes an instance of CharacterStream with an uninitialized length.

NOTE 45 — The length,Java field must be set by a call to set Lengt h() before use of a CharacterStream object as an i
or inout) parametel in an invocation of an SQL-statement.

rameters

in > the Reader to interpret as a CharacterStream object.

lass
hall
b an

hput

15.3.8.2.2 CharacterStream (Reader, int)

publ

ic CharacterStream ( Reader in, int length )

Creates an instance of CharacterStream of given length.

Parameters

166

in — the Reader object to interpret as a CharacterStream object.
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— length — the length in characters of the CharacterStream object.
15.3.8.3 Methods
15.3.8.3.1 getReader ()

publi c Reader getReader ( )

Returns-the nndnr]ying Reader nh}'nr‘f un‘appnr] hy the CharacterStream nh}'nr‘f

Returns

— | The underlying Reader object that is being wrapped
15.3.8.3.2 getLength ()

publlic int getLength()

Retyrns the length in characters of the wrapped Reader object, as specified during construction or ir the
last/call to set Lengt h().

Returns

— | The length in characters of the Reader object

15.3.8.3.3 setLength (int)

publlic void setLength ( int length )

Sets the length Java field of the wrapped Reader object to be the passed value. This does not affect the
wrapped Reader object, but will affect thenumber of characters read from it when it is passed as an input
argyment to an invocation of an SQLstatement.

Parameters
— | length — the length-ef the Reader object in characters.
15.8.9 sqlj.runtime.SQLNullException

15.83.9.1 €lass overview

j avg. | ang. oj ect

+—j ava. | ang. Excepti on
+—j ava. sql . SQLExcepti on

I
+—sqlj.runtinme. SQNul | Exception

public class SQ.Nul | Exception
extends SQLException
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The SQLNullException class is a subclass of SQLException that is used in the case that the SQL null value
was attempted to be fetched into a Java host variable whose type is a Java primitive datatype. This
exception is thrown when such a condition occurs.

The SQLSTATE value for every instance of SQLNullException is '22002' (data exception — null value, no
indicator parameter (22002)).

15.3.9.2 Constructors

15.3.9.2.1 SQLNullException ()

publli ¢ SQLNul | Exception ( )

Credte an SQLNullException object. The SQLState Java field is initialized to '22002', and the vendor(ode
Java|field is set to the SQLException default.

Conformance Rules

None.
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Package sqlj.runtime.profile

16.1 Overview

The

prog
SQL

16,

16.
16.

publ

A b3
for ¢

16.
16.

publ

Ren

Th

16.

publ

Exe
coul
Not
cept

prams. It is distinguished from the package sqlj.runtime because it defines classes that are use
| runtime implementations, but are not otherwise visible to an SQL]J program.

2 SQLJ sqlj.runtime.profile interfaces
2.1 sqlj.runtime.profile.BatchContext

.1.1 Interface overview

ic interface BatchContext

tch context object is used to group statements that are to be submitted to the SQL-implementation
xecution as a batch using a single round trip.

2.1.2 Methods
2.1.2.1 clearBatch ()

ic abstract void clearBatch() throws SQzException

oves all statements contained in this batch context object and releases all associated resources

FOWS

SQLException — if the SQE=implementation raises an exception condition.

p.1.2.2 executeBatch/()

ic abstract intf]" executeBatch ( ) throws SQ.Exception

futes the statements contained in this batch context object and returns the result as an array of upfate
its. The arsdy is ordered according to the order in which commands were inserted into the batch.
e that exceptions returned by this method will generally be instances of j ava. sql . Bat chUpdat gEx-
i on.

Returns

An array of update counts containing one element for each command in the batch. The array is
ordered according to the order in which commands were inserted into the batch. Each element
either contains a non-negative update count, or the value -2 as a generic success indicator, or the
value -3 as a generic failure indicator. Failure may also be indicated by an array that has fewer
elements than the number of commands in the batch. In this case, each element shall contain either
a non-negative update count or the value -2 as a generic success indicator.

© ISO/IEC 2023 - All rights reserved 169


https://standardsiso.com/api/?name=b6076cd830ee0fb70cf5d67a4897c3b9

ISO/IEC 9075-10:2023(E)
16.2 SQL] sqlj.runtime.profile interfaces

Throws

—  SQLException — if the SQL-implementation raises an exception condition.

16.2.1.2.3 setBatchLimit (int)

public abstract void setBatchLimt (int batchSize) throws SQ.Exception

Setsrtire maximurn batchrsize o this batchtomtext object-When batching isemabtedamd the raximum
batdh size is exceeded, implicit batch execution is performed. The following remarks assume that batehing
is enabled.

— | When the constant Execut i onCont ext . UNLI M TED_BATCH is specified, the maximumbatch size is
unlimited, and can not be exceeded. New BatchContext objects are always created-with UNLI M
| TED_BATCH.

— | When a positive batchLimit is specified, an implicit batch execution will be pérformed, wheneyer
the number of batched statements reaches bat chLi ni t.

— | When the constant Execut i onCont ext . AUTO_BATCH is specified, theimaximum batch size is finite
but unspecified.

Parameters

— | batchLi mit — Executi onCont ext . UNLI M TED_BATCHif the maximum batch size is unlimited
Execut i onCont ext . AUTO BATCHif the maximum batch size is finite and implementation dependent,
or n > 0 (zero) for a maximum batch size of n.

Throws
— | SQLException — if an invalid or unsupported batch size is specified
16.2.2 sqlj.runtime.profile.ConnectedProfile

16.2.2.1 Interface overview

publli c i nterface ConnectedProfile

A CaonnectedProfile-gbject represents a profile object that has been attached to a particular
j avdq. sqgl . ConneGtivon object. Since it is attached to a Connection object, it is able to convert its contents
intolan executable statement object on the associated Connection object. The implementation of this
objdct mightbe' customized for the given data source, which allows it to use optimizations that circumyent
the |DBCdynamic SQL model. Profile customization will typically involve implementation-dependent
(UWO0O5) profile object transformations that allow more efficient SQL execution such a pre-compildtion
of SQL:text or use of SQl.-invoked procedures

A ConnectedProfile object contains statements that correspond to entries at a particular index in the
profile object. The profile’s Entrylnfo object at a particular index can be used to determine how the cor-
responding statement returned by a ConnectedProfile object will be executed at runtime. The statement
returned need only respond to the execut e() method indicated in the EntryInfo object.

A customization may also provide means for specifying the user identifier used for privilege checking.

By default, the connection context user identifier of the Connection object associated with a Connected-
Profile object is used as the current user identifier for execution of all SQL-statements created by a con-
nected profile. As an alternative, a customized user identifier can be provided during the customization
of an SQL/OLB application as additional input to a customizer and included in a customized profile in an
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implementation-defined (IW161) manner. At runtime, a registered Customization object can make the
customized profile user identifier available to the customization-specific ConnectedProfile (and
RTStatement) objects in an implementation-dependent (UWO005) manner, so that statements created by
the ConnectedProfile use the customized profile user identifier as the current user identifier, instead of
the connection context user identifier.

The profile’s Entrylnfo object at a particular index also characterizes the statement type. A statement
can be either PREPARED or CALLABLE, the difference between the two being that CALLABLE statements
are permitted to have OUT parameters whereas PREPARED statements will have only | Nparameters.

All dtatements returned by a ConnectedProfile object conform to the following requirements:

— | The operation performed shall be equivalent to the operation that would have been performef if
using regular JDBC and the text of the SQL-statement directly.

— | Any OUT parameters of the operation shall have been already registered for the Statement returned
(CALLABLE statements only). The profile object describes each parameter tothe’operation in tgrms
of its Java class description, and provides additional SQL type information (i.e., STRUCT, DISTINCT,
JAVA_OBJECT) for Java classes that map to user-defined data types. It isdp to the implementatjion

to properly register the SQL type for this class description as needed for the particular JDBC (¢or
implementation-dependent (UA028)) driver used.

If the ConnectedProfile object is unable to create the desired statement, an exception is thrown. Note
thatja particular profile customization object might employ an “eager” verification algorithm in which
all entries in the profile object are verified against the Connectioirobject when a ConnectedProfile ollject
is crleated, or a “lazy” verification algorithm in which statements are not verified until they are indeked

via this method. It is up to the implementations of the Customization and ConnectedProfile interfaces to
decide upon an appropriate verification strategy.

Se¢ Also

— | Subclause 16.3.2.4.13, “getStatementType ()"

— | Subclause 16.3.2.2.3, “CALLABLESTATEMENT”
— | Subclause 16.3.2.2.14, “PRERARED_STATEMENT”
— | Subclause 16.3.2.4.3, “getExecuteType ()"
16.2.2.2 Methods

16.2.2.2.1 close()

publli ¢ abstract void close ( ) throws SQ.Exception

Clodes this'ConnectedProfile object, releasing any resources associated with it. cl ose() is called when
the fannection context object associated with the profile object is closed.

Throws

—  SQLException — if an error occurs while closing

16.2.2.2.2 getConnection ()

public abstract Connection getConnection ( )
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Returns

The Connection object with which this ConnectedProfile object was created

See Also

Subclause 15.2.1.3.3, “getConnectedProfile (Object)”

16.

publ

The
get

Ret

Se¢

16.

publ

2.2.2.3 getProfileData ()

ic abstract ProfileData getProfileData ( )

top level profile object that created this connected profile object can be retrieved by’calling the
Pr of i | e() method on the resulting ProfileData object.

urns

The ProfileData object associated with this ConnectedProfile object:

» Also

Subclause 15.2.1.3.3, “getConnectedProfile (Object)”

Subclause 16.2.3.2.2, “getProfile (Connection, Profile)”

p.2.2.4 getStatement (int, Map)

ic abstract RTStatenment getStatement)( int ndx, java.util.Mp typeMap )
t hrows SQLException

If thie profile Entrylnfo object contains invalid information, then an SQLException condition is thrown:

Java
is p4

Paj

Ret

issed to the returned RTStatement object in an implementation-defined (IW162) manner.

‘ameters

ndx — the indexof the statement to return, zero-based

typeMap <@java.util. Map object containing user-defined type mapping information of the con
tion context class that is associated with the statement to be executed.

LUFNS

-related condition — invalid profile’state (46130). The Map object provided in the typeMap paramleter

nec-

A statement object representing the EntryInfo object at index ndx in the profile object, where
is zero-based.

Throws

172

SQLException — if an error occurs preparing the statement

ndx
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16.2.2.2.5 getStatement (int, BatchContext, Map)

public abstract RTStatenment getStatenment ( int ndx, BatchContext batch,
java.util.Map typeMap )
t hrows SQLException

Returns a statement object representing the Entrylnfo object at index ndx in the profile object, where
ndx is zero-based. The Map object provided in the typeMap parameter is passed to the returned
RTStatement object in an implementation-defined (IW162) manner.

The|passed batch context object is used by the statement to determine batch compatibility. If possible,
the statement will be added to the passed batch for deferred execution via a call to RTSt at enent. g4t -
Bat ¢hCont ext () . Ifthe passed batchis nul I , then the statement will create and return a newene-elerent
batdh containing itself when get Bat chCont ext () is subsequently called on it.

If the profile Entrylnfo object contains invalid information, then an SQLException isthrown: Java-relpted
condlition — invalid profile state (46130).

Parameters

— | ndx — the index of the statement to return, zero-based
— | batch — a pending statement batch with which to merge, if\possible. This batch may be null.

— | typeMap — ajava.util.Map object containing user-defined type mapping information of the connec-
tion context class that is associated with the statement to be executed.

Returns

— | A statement object representing the entry‘at index ndx in the profile object.

Throws

— | SQLException — if the SQL-implementation raises an exception condition.

Se¢ Also

— | Subclause 16,2(6;2.45, “isBatchCompatible ()”
— | Subclause 16:2.6.2.8, “getBatchContext ()"

16.2.3 sqglj.runtime.profile.Customization

16.23.1 Interface overview

public interface Custoni zation
extends java.io. Serializable

A profile Customization object is a serializable object that maps a particularj ava. sql . Connect i on object
and basic profile object into a customized ConnectedProfile object. Because both profile objects and
Customization objects are serializable, new Customization objects can be added to profiles as needed
anytime after the profile object has been created. This will most often happen during an implementation-
defined (IW010) installation phase after the application has been translated, but before the application
is actually run.
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Profiles might be customized in any number of ways. Some typical examples are:

Transformation of SQL text into a format that allows more efficient execution on a particular data

source. Pre-compilation and use of SQL-invoked procedures are examples of this.

Batch verification and/or preparation of profile Entrylnfo objects to avoid multiple data source

round trips.

Distributed and/or remote loading of custom EntryInfo objects.

Se¢

16.
16.

publ

Pai

Ref

16.

publ

If thie Profile:object identified by baseProfile cannot be connected, then an exception is thrown. The

Custom type registration of data source-specific EntryInfo object parameters.
Behavioral unification of multiple JDBC drivers with which an application is to be depleyed.

Specification of a user identifier to be used for privilege checking of embedded statements at runt

 Also
Subclause 16.3.3, “sqlj.runtime.profile.Profile”
2.3.2 Methods

2.3.2.1 acceptsConnection (Connection)

i c abstract bool ean acceptsConnection ( Connection “conn )

rameters

conn — thej ava. sql . Connect i on object used in testing the ability to create a ConnectedProf
object.

furns

If this Customization object ¢an create a ConnectedProfile object for the given j ava. sgl . Connect
object, then true; otherwise, false.

2.3.2.2 getProfile (Connection, Profile)

ic abstract ConnectedProfile getProfile
( Connection conn, Profile baseProfile )
t hr ows {SQLExcept i on

ptienymight be the result of the Profile object identified by baseProfile containing entries that caj

épared and executed on the Connection object identified by conn. Depending on the implementa

ime.

ile

on

hnot
tion

Parameters

174

conn — inputj ava. sql . Connect i on object

baseProfile — input base Profile
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Returns

— A ConnectedProfile object for baseProfile on the given j ava. sql . Connect i on object.

Throws

—  SQLException — if the Profile object identified by baseProfile cannot be connected.

16.2.4 sqlj.runtime.profile.Loader

16.2.4.1 Interface overview

publlic interface Loader

A prpfile.Loader objectis used as the context for profile object instantiation rather than a Java class loader
objdct. This allows flexibility to runtime environments in which class Loader oljjects cannot be progerly
defiped for all classes, and resource names would not otherwise be able to be®esolved.

Se¢ Also

— | Subclause 16.3.1, “sqlj.runtime.profile.DefaultLoader”
16.2.4.2 Methods

16.2.4.2.1 getResourceAsStream (String)

publli c abstract | nputStream get ResourceAsStieam ( String nane )

Get pn InputStream object on a given resourcé. Returns null if no resource with this name is found. [This
method is called when SerializedProfile objects are instantiated.

The|way in which resources are located'is determined solely by the Loader implementation.

Parameters

— | name — the name-ofthe resource

Returns

— | Ifan InputStream object on the resource identified by the name parameter can be found, then|the
InputStream on that resource; otherwise, null.

16.2.42.2 loadClass (String)

public abstract Oass |oadC ass ( String classNane )
t hrows C assNot FoundExcepti on

Requests the Loader object to load a class with the specified name. The | oadd ass() method is called
when a profile object is instantiated and when a profile object is instantiated and the Java class of a
Typelnfo object needs to be loaded for the first time as part of the instantiation process.

Loaders should use a hashtable or other cache to avoid defining classes with the same name multiple
times.
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Parameters

name — the fully qualified name of the desired Class.

Returns

The resulting Class.

Th

Se¢

16.

16.2

publ

Thid
of al
inte

FOWS

ClassNotFoundException — if the Loader object cannot find a definition for the class

» Also

Subclause 16.3.3.3.11, “instantiate (Loader, InputStream)”
Subclause 16.3.3.3.12, “instantiate (Loader, String)”
Subclause 16.3.3.3.5, “getJavaType (String)”

Subclause 16.3.3.3.6, “get]JavaType (Typelnfo)”

2.5 sqlj.runtime.profile.RTResultSet

.5.1 Interface overview

ic interface RTResult Set

interface defines the operations used for@ccessing an RTResultSet’s data resulting from the execytion
1 SQL query described by a profile EntryInfo object. It is based strongly on the j ava. sql . Resul t| Set
rface, and can be implemented usinig:dj ava. sql . Resul t Set object. In general, any method with the

samle name as one of those in the j aval) sql . Resul t Set interface is intended to have the same behayior.

Met]
be il
diffe
that
met

Ina
mai
info
imp

hods with new names are intended to have new behavior. Note, however, that all new methods

throw exceptions on(feteh of null primitives, and the omission of named getters and result set
hdata.

h actual implementation of the SQL]J runtime, a class implementing the RTResultSet interface al
htains a runtie type map object. This type map is a java.util.Map object that contains type map
Fmation as\Specified in JDBC. It is provided to the RTResultSet object at the time of its creation i
ementation-defined (IW163) manner, and is used for subsequent invocations of get bj ect ().

artltlomng new methods 1nto a different namespace, it is p0551ble for a ]DBC drlver to 1mp1ement

ran

mplemented in terms of callsto other methods in the j ava. sql . Resul t Set interface. The primary
rence between this interface and thej ava. sql . Resul t Set interface is the addition of getter methods

5O
ping
n an

performance in both the dynamlc and statlc case.

The

following tables (Table 11, “Methods retained from java.sql.ResultSet”, Table 12, “Methods not

retained from java.sql.ResultSet”, and Table 13, “Additional methods unique to RTResultSet”) describe

the correspondence between some of the methods of the j ava. sql

of the RTResultSet interface.

176

. Resul t Set interface and methods
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Table 11 — Methods retained from java.sql.ResultSet

Method Retained

next()

close()

btArray(int)

btBlob(int)

etClob(int)

g
g
g
g

etWarnings()

@]

earWarnings()

ptBytes(int)

o))

btCursorName()

09

ptDate(int)

8]

btTime(int)

btTimestamp(int)

btString(int)

09 | 09 | 09 | Q9

btRef(int)

tURL(int)

o))

2tSQLXML(int)

o))

janp)

indColumn(String)

—e

4Closed()

Table 12 — Methods not retained from java.sql.ResultSet

Method Removed Replacement Method

P T Y PR Y
getivietaData()

getArray(String)

getBlob(String)

getBoolean(int) get- getBooleanNoNull(int)
Boolean(String)

getByte(int) getByte(String) | getByteNoNull(int)

© ISO/IEC 2023 - All rights reserved 177


https://standardsiso.com/api/?name=b6076cd830ee0fb70cf5d67a4897c3b9

ISO/IEC 9075-10:2023(E)
16.2 SQL] sqlj.runtime.profile interfaces

Method Removed Replacement Method

getCharacterStream(int) getCharacterStreamWrapper(int)

getCharacterStream(String)

getClob(String)

getShorttimt) get getShortiNoNutt{int)
Short(String)

getint(int) getlnt(String) getIntNoNull(int)
getLong(int) getLong(String) | getLongNoNull(int)
getFloat(int) getFloat(String) | getFloatNoNull(int)
getDouble(int) get- getDoubleNoNull(int)
Dlouble(String)

getObject(int) getOb- getObject(int, Class)
jdct(String)

wasNull(int) getBooleanWrapper(int) getByteWrapper(int) getShortWrapper(inf)

getIntWrapper(int) getLongWrapper(int) getFloatWrapper(int)
getDoubleWrapper(int)

ptBigDecimal(int,int) getBig- | getBigDecimal(int)
ecimal(String,int)

J0Q

ptAsciiStream(int) getAsciiS- | getAsciiStreamWrapper(int)
feam(String)

o 09

ptBinaryStream(int) getBin- | getBinaryStreamWrapper(int)
FyStream (String)

QD 09

btUnicodeStream(int) getU-"| getUnicodeStreamWrapper(int)
jcodeStream(String)

=]

etString(String)

09

ptBytes(String)

o))

etDate(String)

o))

etTime (String)

09

getTimestamp(String)

getRef(String)

getURL(String)

getSQLXML(String)
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Table 13 — Additional methods unique to RTResultSet

Additional Method

get]DBCResultSet()

isValidRow()

getColumnCount()

16.
16.

publ
Afte

Th

16.

publ

The
and
whd

16.

publ

Map
col
col

NOTE 46 — The getXXX(String) methods were omitted because int-based column lookup is generally more efficient.
Moreover, when columns are looked up by name, the f i ndCol unmm() method is used to find and cache the'appropriate
before any getXXX calls are made.

.5.2 Methods

2.5.2.1 clearWarnings ()

ic abstract void clearWarnings ( ) throws SQ.Exception

r this call, getWarnings returns null until a new warning is reported for this iterator object.

FOWS

SQLException — if the SQL-implementation raises-an exception condition.

2.5.2.2 close ()

ic abstract void close ( ) throws, SQLException

cl ose() method provides an immediate release of the runtime resources in the SQL-environm
the Java Virtual Machine associated with an RTResultSet object instead of waiting for this to hay
n it is automatically destroyed.by garbage collection.

NOTE 47 — An RTResultSet object'is also automatically closed when it is destroyed by garbage collection.

2.5.2.3 findColumn (String)

ic abstract j\nf findColum ( String columNane ) throws SQLException

an RTResultSet object column name to an RTResultSet object column index. The index of the fi
mn the hame of which is a case-insensitive match of the given columnName is returned. If no st
mn is\found, then an SQLException is thrown: Java-related condition — invalid column name (461

ndex

bnt
pen

rst
ch
21).

S

NOTE 48 — This method is called if and only if the profile EntryInfo object for the statement object that produced th

RIResultSet object has a result set type with value NAMED_KESULI.

Parameters

columnName — the name of the column

Returns

The column index of the specified column
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Throws

SQLException — if the SQL-implementation raises an exception condition.

See Also

Subclause 16.3.2.4.10, “getResultSetType ()"

16.

publ
Get

j avq. sql . Array object.

Pai

Ret

Th

Se¢

Subclause 16.3.2.2.9, “NAMED_RESULT”

2.5.2.4 getArray (int)

ic abstract java.sqgl.Array getArray ( int columlndex ) throws SQLExceptd-gn

the value of the column identified by columnIndex in the current row of this RTResultSet object

NOTE 49 — The implementation of the j ava. sql . Arr ay interface is based on array locators/The accessibility of the A
palue through the methods of j ava. sql . Array is only guaranteed in the scope of the(transaction in which the get Arr|
method was executed.

NOTE 50 — An invocation of this method is generated by the translator if and panly if the result Typelnfo object for th
Current column in the profile EntryInfo object for the statement that produced this RTResultSet object has j avaType
= j ava. sql . Array. Note that if the Entrylnfo object’s resultSetType is POSITIONED_RESULT, then columnIndex can
ised directly to find the result Typelnfo object. Otherwise, if the Entrydnfo‘object’s resultSetType is NAMED_RESULT,
he name of the current column must be used to find the result Typelnfo object with the same name.

rameters

columnIndex — the first column is 1 (one),4he second is 2, etc.

urns

If the value of the column identified by columnIndex is an SQL null value, then the Java null; othery
the value of the column identified by columnIndex.

FOWS

SQLException &=if the SQL-implementation raises an exception condition.

» Also

Subelause 16.3.2.4.10, “getResultSetType ()"

as a

RRAY
ay()

Name
be
then

vise,

Subclause 16.3.6.4.5, “getSQLType ()"
Subclause 16.3.6.4.1, “getJavaTypeName ()"

16.2.5.2.5 getAsciiStreamWrapper (int)

publ

180

ic abstract Ascii Stream getAscii StreamN apper ( int col umlndex )
throws SQLException
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Get the value of the column identified by columnIndex in the current row of this RTResultSet object as
an sqlj.runtime.AsciiStream object.

NOTE 51 — A column value can be retrieved as a stream of ASCII characters and then read in chunks from the stream. This
method is particularly suitable for retrieving large LONGVARCHAR values. The driver will do any necessary conversion
from the SQL-data’s character set into ASCII.

NOTE 52 — All the data in the returned stream must be read prior to getting the value of any other column. The next call
to a get method implicitly closes the stream. Also, a stream might return 0 (zero) for avai | abl e() whether there is data
available or not.

OTE 53 — An invocation of this method 1s generated by the translator 1f and only 1f the result Typelnfo object for th
current column in the profile Entrylnfo object for the statement that produced this RTResultSet object has javaTypeName
E sqlj.runtime.AsciiStream. Note that if the EntryInfo object’s resultSetType is POSITIONED_RESULT, then columnindex
Can be used directly to find the result Typelnfo object. Otherwise, if the Entrylnfo object’s resultSetType is NAMED_RESULT,
hen the name of the current column must be used to find the result Typelnfo object with the same name!

[¢)

Parameters

— | columnIndex — the first column is 1 (one), the second is 2, etc.

Returns

— | Ifthe value is an SQL null value, then Java null; otherwise, adava AsciiStream object that delivers
the value of the column identified by columnIndex as a stream of one-octet ASCII characters.

Throws

— | SQLException — if the SQL-implementation raises an exception condition.

See¢ Also

— | Subclause 16.3.2.4.10, “getResultSetType ()"
— | Subclause 16.3.2.4.8, “getResultSetInfo (int)”
— | Subclause 16.3.6.4.5, “getSQLType ()"

— | Subclause 16.3.6.4.1, get]avaTypeName ()”

16.2.5.2.6 getBigDecimal (int)

publli ¢ abstr.act “Bi gDeci mal getBi gDeci mal ( int columlndex )
t hr ows/ SQLExcepti on

Get theAzalue of the column identified by columnIndex in the current row of this RTResultSet object|as a
javajmath.BigDecimal object. Unlike the corresponding JDBC method, this method does not have a scale
parameter. The value returned uses the default scale for the given column.

NOTE 54 — An invocation of this method is generated by the translator if and only if the result Typelnfo object for the
current column in the profile Entrylnfo object for the statement that produced this RTResultSet object has javaTypeName
= java.math.BigDecimal. Note that if the EntryInfo object’s resultSetType is POSITIONED_RESULT, then columnIndex can
be used directly to find the result Typelnfo object. Otherwise, if the EntrylInfo object’s resultSetType is NAMED_RESULT,
then the name of the current column must be used to find the result Typelnfo object with the same name.

Parameters

—  columnIndex — the first column is 1 (one), the second is 2, etc.
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Returns

—  Ifthevalue of the column identified by columnIndex is an SQL null value, then the Java null; otherwise,
the value of the column identified by columnIndex.

Throws

C(\I Exvcantion iftha SOl simnlamantation raicas an avcantion-candition
TrCeperotr Tt e O e pPr e et r O T S E S E A PO Co e o1

Se¢ Also

— | Subclause 16.3.2.4.10, “getResultSetType ()"
— | Subclause 16.3.2.4.8, “getResultSetInfo (int)”
— | Subclause 16.3.6.4.5, “getSQLType ()"

— | Subclause 16.3.6.4.1, “getJavaTypeName ()”

16.2.5.2.7 getBinaryStreamWrapper (int)

publli c abstract Bi naryStream get Bi naryStreamW apper ( it Jcol umml ndex )
t hrows SQLException

Get the value of the column identified by columnIndex in*the current row of this RTResultSet object]as

an splj.runtime.BinaryStream object. A column value cafrbe retrieved as a stream of uninterpreted o¢tets
and|then read in chunks from the stream. This method'is particularly suitable for retrieving large binary
strimgs.
NOTE 55 — All the data in the returned stream mustbe read prior to getting the value of any other column. The next call

0 a get method implicitly closes the stream. Alse,'a’stream might return 0 (zero) for avai | abl e() whether there is data
hvailable or not.

NOTE 56 — An invocation of this method is\generated by the translator if and only if the result Typelnfo object for the
current column in the profile Entrylnfo object for the statement that produced this RTResultSet object has javaTypeName
= sglj.runtime.BinaryStream. Note that if the Entrylnfo object’s resultSetType is POSITIONED_RESULT, then columnlndex

Can be used directly to find the result Typelnfo object. Otherwise, if the Entrylnfo object’s resultSetType is NAMED_REFULT,
hen the name of the current column must be used to find the result Typelnfo object with the same name.

Parameters

— | columnIndéx~= the first column is 1 (one), the second is 2, etc.

Refurns

— |_IEthe value is an SQL null value, then the Java null; otherwise, a BinaryStream object that deliyers
the column value as a stream of uninterpreted octets.

Throws

—  SQLException — if the SQL-implementation raises an exception condition.

See Also

—  Subclause 16.3.2.4.10, “getResultSetType ()"
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—  Subclause 16.3.2.4.8, “getResultSetInfo (int)”
—  Subclause 16.3.6.4.5, “getSQLType ()"
—  Subclause 16.3.6.4.1, “getJavaTypeName ()”

16.2.5.2.8 getBlob (int)

public abstract Blob getBlob (_int columlndex ) throws SOQLException

Get the value of the column identified by columnIndex in the current row of this RTResultSet ohject|as a
javalsql.Blob object.

[¢]

NOTE 57 — The implementation of the java.sql.Blob interface is based on large object locators. The accessibility of th
BLOB value through the methods of java.sql.Blob is only guaranteed in the scope of the transaction in which the getBjob
method was executed.

NOTE 58 — An invocation of this method is generated by the translator if and only if the result(Typelnfo object for the
Current column in the profile EntryInfo object for the statement that produced this RTResultSet object has javaTypeName
- java.sql.Blob. Note that if the EntryInfo object’s resultSetType is POSITIONED_RESULT, then-ColumnIndex can be usged
Hirectly to find the result Typelnfo object. Otherwise, if the EntryInfo object’s resultSetType'is NAMED_RESULT, then|the
hame of the current column must be used to find the result Typelnfo object with the same name.

Parameters

— | columnIndex — the first column is 1 (one), the second i5/2, etc.

Returns

— | Ifthe value of the column identified by columnilndex is an SQL null value, then the Java null; otherwise,
the value of the column identified by columnIndex.

Throws

— | SQLException — if the SQL-implementation raises an exception condition.

Se¢ Also

— | Subclause 16.3,2:410, “getResultSetType ()"
— | Subclause 16:3.2.4.8, “getResultSetInfo (int)”
— | Subclause'16.3.6.4.5, “getSQLType ()"

— | Subtlause 16.3.6.4.1, “getJavaTypeName ()”

16.2.5:2.9 getBooleanNoNull (int)

public abstract bool ean get Bool eanNoNul | ( int col umml ndex )
throws SQLException

Get the value of the column identified by columnIndex in the current row of this RTResultSet object as a
Java boolean.

NOTE 59 — An invocation of this method is generated by the translator if and only if the result Typelnfo object for the
current column in the profile EntryInfo object for the statement that produced this RTResultSet object has javaTypeName
=boolean. Note that if the entry’s resultSetType is POSITIONED_RESULT, then columnIndex can be used directly to find
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the result Typelnfo object. Otherwise, if the EntryInfo object’s resultSetType is NAMED_RESULT, then the name of the current
column must be used to find the result Typelnfo object with the same name.

Parameters

Rett

columnIndex — the first column is 1 (one), the second is 2, etc.

Th

16.

publ

Get
java

Pai

SEESL - Wo
LUl 11O

The value of the column identified by columnIndex.

FOWS

SQLNullException — if the value of the column indicated by columnIndex is®he SQL null valug

SQLException — if the SQL-implementation raises an exception condition.

» Also

Subclause 16.3.2.4.10, “getResultSetType ()"
Subclause 16.3.2.4.8, “getResultSetInfo (int)”
Subclause 16.3.6.4.5, “getSQLType ()"
Subclause 16.3.6.4.1, “getJavaTypeName ()"

2.5.2.10 getBooleanWrapper (int)

i c abstract Bool ean get Bool eanWapper ( int col uml ndex )
throws SQLException

the value of the column identified by columnIndex in the current row of this RTResultSet object|
lang.Boolean object.

NOTE 60 — An invocation of this method is generated by the translator if and only if the result Typelnfo object for th
current column in the profilte Entrylnfo object for the statement that produced this RTResultSet object has javaTypel
= java.lang.Boolean. Note that if the EntryInfo object’s resultSetType is POSITIONED_RESULT, then the columnIndex

be used directly to find'the result Typelnfo object. Otherwise, if the EntryInfo object’s resultSetType is NAMED_RESU
hen the name of the edrrent column must be used to find the result Typelnfo object with the same name.

rameters

columnIndex — the first column is 1 (one), the second is 2, etc.

asa

lame
an

Returns

If the value of the column identified by columnIndex is an SQL null value, then the Java null; otherwise,

the value of the column identified by columnIndex.

Throws

184

SQLException — if the SQL-implementation raises an exception condition.
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See Also

Subclause 16.3.2.4.10, “getResultSetType ()"
Subclause 16.3.2.4.8, “getResultSetInfo (int)”
Subclause 16.3.6.4.5, “getSQLType ()"
Subclause 16.3.6.4.1, “getJavaTypeName ()"

16.

publ

Get
Javal

Pai

Ret

Th

2.5.2.11 getByteNoNull (int)

ic abstract byte getByteNoNull ( int columlndex )
throws SQLException

the value of the column identified by columnIndex in the current row of this RTRResultSet object
byte.

NOTE 61 — An invocation of this method is generated by the translator if and only if the result Typelnfo object for th
Current column in the profile EntryInfo object for the statement that produced this RTResuiltSet object has javaTypel
= byte. Note that if the Entrylnfo object’s resultSetType is POSITIONED_RESULT, then,columnIndex can be used dired
ind the result Typelnfo object. Otherwise, if the Entrylnfo object’s resultSetTypeisNAMED_RESULT, then the name
furrent column must be used to find the result Typelnfo object with the same name.

rameters

columnIndex — the first column is 1 (one), the second is 2, etc.

urns

The value of the column identified by celumnIndex.

FOWS
SQLNullException — if the.value of the column indicated by columnIndex is the SQL null valug
SQLException — if the(SQL-implementation raises an exception condition.

 Also

Subclause.16.3.2.4.10, “getResultSetType ()"
Subclause 16.3.2.4.8, “getResultSetInfo (int)”
Stbclause 16.3.6.4.5, “getSQLType ()"

as a

e
lame
tly to
f the

Subclause 16.5.6.4.1, "get]JavalypeName ()"

16.2.5.2.12 getBytes (int)

publ

ic abstract byte[] getBytes ( int columlndex )
t hrows SQLException

Get the value of the column identified by columnIndex in the current row of this RTResultSet object as a

Java

byte[].
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NOTE 62 — An invocation of this method is generated by the translator if and only if the result Typelnfo object for the
current column in the profile EntryInfo object for the statement that produced this RTResultSet object has javaType-
Name=[byte. Note that if the EntryInfo object’s resultSetType is POSITIONED_RESULT, then columnIndex can be used directly
to find the result Typelnfo object. Otherwise, if the Entrylnfo object’s resultSetType is NAMED_RESULT, then the name of
the current column must be used to find the result Typelnfo object with the same name.

Parameters

— columnindex — the first column is 1 (nnp)’ the secand is 2 etc

Returns

— | Ifthe value of the column identified by columnIndex is an SQL null value, then the Java null; otherwise,
the value of the column identified by columnIndex.

Throws

— | SQLException — if the SQL-implementation raises an exception condition.

Se¢ Also

— | Subclause 16.3.2.4.10, “getResultSetType ()"
— | Subclause 16.3.2.4.8, “getResultSetInfo (int)”
— | Subclause 16.3.6.4.5, “getSQLType ()"

— | Subclause 16.3.6.4.1, “getJavaTypeName ()*

16.2.5.2.13 getByteWrapper (int)

publli c abstract Byte getByteWapper ( int colummlndex )
t hrows SQLException

Get the value of the column identified by columnIndex in the current row of this RTResultSet object|as a
javallang.Byte object.

NOTE 63 — An invocation,of this method is generated by the translator if and only if the result Typelnfo object for the
furrent column in the profile EntryInfo object for the statement that produced this RTResultSet object has javaTypeName
= java.lang.Byte. Note‘that if the EntryInfo object’s resultSetType is POSITIONED_RESULT, then columnIndex can be ysed
Hirectly to find the résult Typelnfo object. Otherwise, if the EntryInfo object’s resultSetType is NAMED_RESULT, then|the
hame of the cliprent column must be used to find the result Typelnfo object with the same name.

Parameters

— columnindex — the 1irst column is 1 (one}, the second 1s Z, etc.

Returns

—  Ifthe value of the column identified by columnIndex is an SQL null value, then the Java null; otherwise,
the value of the column identified by columnIndex.
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Throws

—  SQLException — if the SQL-implementation raises an exception condition.

See Also

—  Subclause 16.3.2.4.10, “getResultSetType ()"
— | Subclause 16.3.2.4.8, “getResultSetInfo (int)”
— | Subclause 16.3.6.4.5, “getSQLType ()"

— | Subclause 16.3.6.4.1, “getJavaTypeName ()”

16.2.5.2.14 getCharacterStreamWrapper (int)

publli ¢ Char act er St r eam get Char act er St r eanW apper ( int col uml ndex )
throws SQLException

Get the value of the column identified by columnIndex in the current row)of this RTResultSet objectjas

an sfilj.runtime.CharacterStream object. A column value can be retrievéd as a stream of Unicode charagters
and then read in chunks from the stream. This method is particularly, suitable for retrieving large chargcter
strimgs. The driver will do any necessary conversion from the SQL character set into Unicode.

NOTE 64 — All the data in the returned CharacterStream object mustbe read prior to getting the value of any other column.
[he next call to a get method implicitly closes the CharacterStream object. An invocation of Char act er St r eam avai | aljl e()
Can return 0 (zero) whether there is data available or not.

NOTE 65 — An invocation of this method is generated by thetranslator if and only if the result Typelnfo object for th
current column in the profile Entrylnfo object for the statement that produced this RTResultSet object has javaTypeName
= sqlj.runtime.CharacterStream. Note that if the EntryInfe,object’s resultSetType is POSITIONED_RESULT, then column]ndex
Can be used directly to find the result Typelnfo object..Otherwise, if the Entrylnfo object’s resultSetType is NAMED_REPULT,
hen the name of the current column must be used to find the result Typelnfo object with the same name.

[¢)

Parameters

— | columnlndex — the first column is 1 (one), the second is 2, etc.

Returns
— | Ifthe value ofthe'column identified by columnIndex is the SQL null value, then the Java null; other-

wise, a ChatacterStream object that delivers the value of the column identified by columnIndex as
a stream.of Unicode characters.

Throws

—  SQLException — if the SQL-implementation raises an exception condition.

See Also

—  Subclause 16.3.2.4.10, “getResultSetType ()"
—  Subclause 16.3.2.4.8, “getResultSetInfo (int)”
—  Subclause 16.3.6.4.5, “getSQLType ()"
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—  Subclause 16.3.6.4.1, “getJavaTypeName ()”
16.2.5.2.15 getClob (int)

public abstract Clob getCob ( int columlndex ) throws SQ.Exception

Get the value of the column identified by columnIndex in the current row of this RTResultSet object as a
java.sql.Clob object.

OTE 66 — The implementation of the java.sql.Clob interface is based on large objectlocators. The accessibility of the CLOB
palue through the methods of java.sql.Clob is only guaranteed in the scope of the transaction in which the getClob mgthod
vas executed.

NOTE 67 — An invocation of this method is generated by the translator if and only if the result Typelnfo gbject for the
current column in the profile Entrylnfo object for the statement that produced this RTResultSet object hasjavaTypeName
= java.sql.Clob. Note that if the EntryInfo object’s resultSetType is POSITIONED_RESULT, then columnlidex can be used
lirectly to find the result Typelnfo object. Otherwise, if the EntryInfo object’s resultSetType is NAMED_RESULT, then|the
hame of the current column must be used to find the result Typelnfo object with the same name;

Parameters

— | columnIndex — the first column is 1 (one), the second is 2, etc.

Returns

— | Ifthe value of the column identified by columnIndex isan'SQL null value, then the Java null; otherwise,
the value of the column identified by columnIndex;

Throws

— | SQLException — if the SQL-implementation raises an exception condition.

See¢ Also

— | Subclause 16.3.2.4.10, “getResultSetType ()"
— | Subclause 16.3.2.4.8;<getResultSetInfo (int)”
— | Subclause 16.3,6:4:5, “getSQLType ()"

— | Subclause 16:3.6.4.1, “get]JavaTypeName ()”

16.2.5.2.16" getColumnCount ()

publli c.abstract int getColumCount ( ) throws SQLException

Determine the number of columns in this RTResultSet object. This is used to verify that the number of
columns in the RTResultSet object match the number expected by a strongly typed iterator object.

NOTE 68 — This method can be implemented in JDBC using the get Col umCount () method of aj ava. sql . Resul t Set
object’s MetaData object.

Returns

—  The number of columns in this RTResultSet object.
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Throws

—  SQLException — if the SQL-implementation raises an exception condition.

16.2.5.2.17 getCursorName ()

public abstract String getCursorNane ( ) throws SQ.Exception

Get themmameof the implicit tursor used by this RTResultSet object:

In SQL, a result table is retrieved through a cursor that is named. The current row of a result canlbe
updpted or deleted using a positioned update/delete statement that references the cursor name.

JDBC drivers support this SQL feature by providing the name of the implicit cursor used by a
j avq. sql . Resul t Set object. The current row of aj ava. sql . Resul t Set object is alsg the current rpow
of this implicit cursor. This method is provided for interoperability with JDBC-based-implementations.

NOTE 69 — If positioned update is not supported an SQLException is thrown.

NOTE 70 — This method is called only if the profile EntryInfo object for the statement that’produced this RTResultS4
bbject has a role with value POSITIONED.

-t

Returns

— | The RTResultSet object’s SQL cursor name.

Throws

— | SQLException — if the SQL-implementation;raises an exception condition.

Se¢ Also

— | Subclause 16.3.2.4.11, “getRol€()”
— | Subclause 16.3.2.2.12, “POSIFIONED”

16.2.5.2.18 getDate (int)

publli c abstract Date,getDate ( int colummlndex )
t hrows SQLEXxCepti on

Get the value ofthe column identified by columnIndex in the current row of this RTResultSet object|as a
javalsql.Date.abject.

NOTE 71— An invocation of this method is generated by the translator if and only if the result Typelnfo object for the
furrent column in the proflle EntryInfo ob]ect for the statement that produced this RTResultSet ob]ect has ]avaTypeName

dlrectly to f1nd the result Typelnfo object. 0therw1se if the EntryInfo object’s resultSetType is NAMED RESULT then the
name of the current column must be used to find the result Typelnfo object with the same name.

Parameters

—  columnIndex — the first column is 1 (one), the second is 2, etc.
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Returns

—  Ifthevalue of the column identified by columnIndex is an SQL null value, then the Java null; otherwise,
the value of the column identified by columnIndex.

Throws

C(\I Exvcantion iftha SOl simnlamantation raicas an avcantion-candition

T pTroTT Tt e = T P e ot o oo C oo CACE pero coraTrer ot

Se¢ Also

— | Subclause 16.3.2.4.10, “getResultSetType ()"
— | Subclause 16.3.2.4.8, “getResultSetInfo (int)”
— | Subclause 16.3.6.4.5, “getSQLType ()"

— | Subclause 16.3.6.4.1, “getJavaTypeName ()”

16.2.5.2.19 getDoubleNoNull (int)
publli c abstract doubl e get Doubl eNoNul I ( int col uml ndex\)
t hrows SQLException

Get the value of the column identified by columnIndex in‘the current row of this RTResultSet object|as a
Javaldouble.

NOTE 72 — An invocation of this method is generated by:the translator if and only if the result Typelnfo object for the
current column in the profile Entrylnfo object for the statement that produced this RTResultSet object has javaTypeName
= double. Note that if the EntryInfo object’s resultSetType is POSITIONED_RESULT, then columnIndex can be used digectly
o find the result Typelnfo object. Otherwise, if thé EntryInfo object’s resultSetType is NAMED_RESULT, then the name of

he current column must be used to find the result Typelnfo object with the same name.

Parameters

— | columnIndex — the first.column is 1 (one), the second is 2, etc.

Returns

— | The value ofithe column identified by columnIndex.

Throws

— | 'SQLNullException — if the value of the column indicated by columnIndex is the SQL null valu¢

—  SQLException — if the SQL-implementation raises an exception condition.

See Also

—  Subclause 16.3.2.4.10, “getResultSetType ()"
—  Subclause 16.3.2.4.8, “getResultSetInfo (int)”
—  Subclause 16.3.6.4.5, “getSQLType ()"
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Subclause 16.3.6.4.1, “getJavaTypeName ()"

16.2.5.2.20 getDoubleWrapper (int)

publ

i c abstract Doubl e get Doubl eWapper ( int columlndex )
throws SQLException

Get the value of the column identified by columnIndex in the current row of this RTResultSet object as a

java

Paj

Ret

Th

Se¢

16.

publ

lang.Double object

NOTE 73 — An invocation of this method is generated by the translator if and only if the result Typelnfo object for th
Cfurrent column in the profile Entrylnfo object for the statement that produced this RTResultSet object has javaType)
= java.lang.Double. Note that if the EntryInfo object’s resultSetType is POSITIONED_RESULT, then columnIndex €an be|
Hirectly to find the result Typelnfo object. Otherwise, if the EntryInfo object’s resultSetType is NAMED_RESULT, then
hame of the current column must be used to find the result Typelnfo object with the same name.

rameters

columnIndex — the first column is 1 (one), the second is 2, etc.

[urns

If the value of the column identified by columnIndex is an SQLnull value, then the Java null; othery
the value of the column identified by columnIndex.

FOWS

SQLException — if the SQL-implementatiomraises an exception condition.

 Also
Subclause 16.3.2.4.10, “getResultSetType ()"
Subclause 16.3.2.4.8, “getResultSetInfo (int)”
Subclause 16.3.6.4.5, “getSQLType ()"
Subclause 16.3.6.41, “getJavaTypeName ()"

2.5.2.21 getFloatNoNull (int)

i c abstwact float getFloatNoNull ( int columlndex )
t hroews SQLException

Get

lame
used
the

vise,

asa

[hiewalue of the column identified by columnIndex in the current row of this RTResultSet object

Java

ftoat:

NOTE 74 — An invocation of this method is generated by the translator if and only if the result Typelnfo object for the

current column in the profile Entrylnfo object for the statement that produced this RTResultSet object has javaTypeName
= float. Note that if the EntryInfo object’s resultSetType is POSITIONED_RESULT, then columnIndex can be used directly to
find the result Typelnfo object. Otherwise, if the Entrylnfo object’s resultSetType is NAMED_RESULT, then the name of the
current column must be used to find the result Typelnfo object with the same name.

Parameters

columnIndex — the first column is 1 (one), the second is 2, etc.
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Returns

—  The value of the column identified by columnIndex.

Throws

—  SQLNullException — if the value of the column indicated by columnIndex is the SQL null value

— | SQLException — if the SQL-implementation raises an exception condition.

Se¢ Also

— | Subclause 16.3.2.4.10, “getResultSetType ()"
— | Subclause 16.3.2.4.8, “getResultSetInfo (int)”
— | Subclause 16.3.6.4.5, “getSQLType ()"

— | Subclause 16.3.6.4.1, “getJavaTypeName ()"

16.2.5.2.22 getFloatWrapper (int)

publli c abstract Float getFl oat Wapper ( int columlndex’)
t hrows SQLException

Get the value of the column identified by columnIndex in,the current row of this RTResultSet object|as a
javallang.Float object.

NOTE 75 — An invocation of this method is generated by the translator if and only if the result Typelnfo object for the
Current column in the profile EntryInfo object for the\statement that produced this RTResultSet object has javaTypeName
= java.lang.Float. Note that if the EntrylInfo object/ssresultSetType is POSITIONED_RESULT, then columnIndex can be ised
Hirectly to find the result Typelnfo object. Otherwise, if the EntryInfo object’s resultSetType is NAMED_RESULT, then|the

hame of the current column must be used tofind the result Typelnfo object with the same name.

Parameters

— | columnIndex — the fifstycolumn is 1 (one), the second is 2, etc.

Returns

— | Ifthe value ofthe column identified by columnIndex is an SQL null value, then the Java null; otherwise,
the valdée)of the column identified by columnIndex.

Throws

—  SQLException — if the SQL-implementation raises an exception condition.

See Also

—  Subclause 16.3.2.4.10, “getResultSetType ()"
—  Subclause 16.3.2.4.8, “getResultSetInfo (int)”
—  Subclause 16.3.6.4.5, “getSQLType ()"
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Subclause 16.3.6.4.1, “getJavaTypeName ()"
2.5.2.23 getintNoNull (int)

ic abstract int getlntNoNull ( int colummlndex )
throws SQLException

Get the value of the column identified by columnIndex in the current row of this RTResultSet object as a

int

Jav:

Parameters

Returns

Th

Se¢ Also

16.

publ

Get

NOTE 76 — An invocation of this method is generated by the translator if and only if the result Typelnfo object for th
Cfurrent column in the profile Entrylnfo object for the statement that produced this RTResultSet object has javaType)
= int. Note that if the EntryInfo object’s resultSetType is POSITIONED_RESULT, then columnIndex can be used directl
ind the result Typelnfo object. Otherwise, if the Entrylnfo object’s resultSetType is NAMED_RESULT, then.thé name
furrent column must be used to find the result Typelnfo object with the same name.

columnIndex — the first column is 1 (one), the second is 2, etc.

The value of the column identified by columnIndex.

FOWS

SQLNullException — if the value of the column indicated by columnIndex is the SQL null valug

SQLException — if the SQL-implementatignraises an exception condition.

Subclause 16.3.2.4.10, “getResultSetType ()"
Subclause 16.3.2.4.8, “getResultSetInfo (int)”
Subclause 16.3.6.4.5,¥getSQLType ()"
Subclause 16.3:6.4:1, “getJavaTypeName ()"

2.5.2.24 getlntWrapper (int)

i c abstract |nteger getlntWapper ( int columlndex )
t hf ows SQLExcepti on

lame
y to
f the

hetvalue of the column identified hy columnlndex in the current row of this RTResultSet nhjnr‘f

java.lang.Integer object.

NOTE 77 — An invocation of this method is generated by the translator if and only if the result Typelnfo object for th

as a

e

current column in the profile EntryInfo object for the statement that produced this RTResultSet object has javaTypeName

=java.lang.Integer. Note that if the EntryInfo object’s resultSetType is POSITIONED_RESULT, then columnIndex can be
directly to find the result Typelnfo object. Otherwise, if the Entrylnfo object’s resultSetType is NAMED_RESULT, then
name of the current column must be used to find the result Typelnfo object with the same name.
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Parameters

columnIndex — the first column is 1 (one), the second is 2, etc.

Returns

Ifthe value of the column identified by columnIndex is an SQL null value, then the Java null; otherwise,

Th

Se¢

16.

publ

thavalua oftha column idantifiad hyu calumninday
................................... By-cortHRaex:

FOWS

SQLException — if the SQL-implementation raises an exception condition.

» Also

Subclause 16.3.2.4.10, “getResultSetType ()"
Subclause 16.3.2.4.8, “getResultSetInfo (int)”
Subclause 16.3.6.4.5, “getSQLType ()"
Subclause 16.3.6.4.1, “getJavaTypeName ()"

2.5.2.25 get]DBCResultSet ()

ic abstract ResultSet getJDBCResultSet ( )
t hrows SQLException

Returns thej ava. sql . Resul t Set object associated with this RTResultSet object. The returned Resu

obje
will
inte

not raise an SQLNullException whenSQL null values are fetched). This method is provided to facil
roperability with JDBC.

If support for Feature J002, “ResultSetlterator access to JDBC ResultSet”, is provided, then any synch

izat
defi

Ref

hed (1A045).

NOTE 78 — For maximtm portability, this method will be invoked before the first next () method invocation on the

hrough thatj ava{sgl”. Resul t Set object.

lurns

A'jhava. sql . Resul t Set object representing this RTResultSet object.

tSet

ctshall have normal JDBC functionality, as defined by JDBC (in particular, primitive accessor methods

tate

ron-

on between the RTResultSet'object and the returnedj ava. sql . Resul t Set objectisimplementation-

RTResultSet object. @nce the j ava. sql . Resul t Set object has been produced, all operations to fetch data are perforred

Throws

SQLException: Java-related condition — unsupported feature (46110) — if support for Feature ]
“ResultSetlterator access to JDBC ResultSet”, is not provided

16.2.5.2.26 getLongNoNull (int)

publ

194

ic abstract |ong getLongNoNull ( int columlndex )
throws SQLException

002,

© ISO/IEC 2023 - All rights reserved


https://standardsiso.com/api/?name=b6076cd830ee0fb70cf5d67a4897c3b9

ISO/IEC 9075-10:2023(E)
16.2 SQL]J sqlj.runtime.profile interfaces

Get the value of the column identified by columnIndex in the current row of this RTResultSet object as a
Java long.

NOTE 79 — An invocation of this method is generated by the translator if and only if the result Typelnfo object for the
current column in the profile EntryInfo object for the statement that produced this RTResultSet object has javaTypeName
=long. Note that if the EntryInfo object’s resultSetType is POSITIONED_RESULT, then columnIndex can be used directly to
find the result Typelnfo object. Otherwise, if the EntryInfo object’s resultSetType is NAMED_RESULT, then the name of the
current column must be used to find the result Typelnfo object with the same name.

Parameters

— | columnIndex — the first column is 1 (one), the second is 2, etc.

Returns

— | The value of the column identified by columnIndex.

Throws

— | SQLNullException — if the value of the column indicated by columnIndex is the SQL null valu¢

— | SQLException — if the SQL-implementation raises an exception condition.

See¢ Also

— | Subclause 16.3.2.4.10, “getResultSetType ()"
— | Subclause 16.3.2.4.8, “getResultSetInfo (int)”
— | Subclause 16.3.6.4.5, “getSQLType ()"

— | Subclause 16.3.6.4.1, “get]avaTypeName ()”

16.2.5.2.27 getLongWrapper (int)

publli ¢ abstract Long get LongW apper ( int columl ndex )
throws SQLException

(s

Get the value of the column identified by columnIndex in the current row of this RTResultSet object|as a
javajlang.Long object.

NOTE 80 — Ansinvocation of this method is generated by the translator if and only if the result Typelnfo object for the
Current colimn in the profile EntrylInfo object for the statement that produced this RTResultSet object has javaTypeName
- java.lang:Long. Note that if the EntryInfo object’s resultSetType is POSITIONED_RESULT, then columnIndex can be yised
Hirectlyto find the result Typelnfo object. Otherwise, if the EntryInfo object’s resultSetType is NAMED_RESULT, then|the

hame'of the current column must be used to find the result Typelnfo object with the same name.

Parameters

—  columnIndex — the first column is 1 (one), the second is 2, etc.

Returns

—  Ifthevalue of the column identified by columnIndex is an SQL null value, then the Java null; otherwise,
the value of the column identified by columnIndex.
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Throws

SQLException — if the SQL-implementation raises an exception condition.

See Also

16.

publ

Get

Subclause 16.3.2.4.10, “getResultSetType ()"

Subclause 16.3.2.4.8, “getResultSetInfo (int)”
Subclause 16.3.6.4.5, “getSQLType ()"
Subclause 16.3.6.4.1, “getJavaTypeName ()"

p.5.2.28 getObject (int, Class)

ic abstract Object gethject
( int columlndex, d ass objectType )
throws SQLException

javallang.Object. This method is used to read implementation-defined, user-defined data types with

SQL

The
assi
Enty

entry
of th
bj e

STRUCT, DISTINCT, JAVA_OBJECT, or OTHER.

static type of the Java lvalue into which the object returned by the invocation of this method is
bned is passed as objectType. If the result Typelnfo object for the current column in the profile

profiile EntryInfo object for the statement that produced this RTResultSet object has SQL Type OTH

ther
objd

Ift

ct with class objectType.

object type cannot be constructed or otherwise has invalid structure (such as an iterator who

the value of the column identified by columnIndex in the current xow of this RTResultSet object|as a

fype

yInfo object for the statement that produced this RTResultSet object has SQL Type STRUCT, DISTINCT,
or JAVA_OBJECT, then the runtime type map TM of the:RTResultSet object is non-null and has a may
y mapping the actual SQL type name to the Jayaiclass specified in the Class argument or to a subglass
atJava class. In this case, the result of get Object () is equivalent to the invocation of Resul t Set . g¢t O
t (col uml ndex, TM, as defined in JDBG; If the result Typelnfo object for the current column ir the

L
ER
H )

the runtime type map is null. An exeeption is thrown if the object returned is not assignable tojan

nanjed accessor methods cannotbe determined), then an SQLException condition is thrown: Java-related
condlition — invalid class declaration (46120).

OTE 81 — An invocatienjof this method is generated by the translator if and only if the result Typelnfo object for the

urrent column in th€ profile EntryInfo object for the statement that produced this RTResultSet object has SQL Type STRUCT,
ISTINCT, JAVA_OBJECT, or OTHER. In such cases, the javaTypeName indicates the expected Java Class of the object; the

lass cannot behandled by any other getXXX method defined by this statement. Note that if the EntryInfo object’s resu

tSet-

ype is POSITIONED_RESULT, then columnIndex can be used directly to find the result Typelnfo object. Otherwise, ifjthe
ntrylnfo.object’s resultSetType is NAMED_RESULT, then the name of the current column must be used to find the refult

ypelnfo-object with the same name.

P amaotore
arameters

columnIndex — the first column is 1 (one), the second is 2, etc.

objectType — the class of the Java lvalue into which the returned value will be assigned

Returns

196

If the value of the column identified by columnIndex is an SQL null value, then the Java null; otherwise,

the value of the column identified by columnIndex.
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Throws

SQLException — if the SQL-implementation raises an exception condition.

See Also

Subclause 16.3.2.4.10, “getResultSetType ()"

16.

publ

Ge
java

(s

Paj

Ret

Th

Se¢

Subclause 16.3.2.4.8, “getResultSetInfo (int)”
Subclause 16.3.6.4.5, “getSQLType ()"
Subclause 16.3.6.4.1, “getJavaTypeName ()"

p.5.2.29 getRef (int)

ic abstract Ref getRef ( int columlndex )
throws SQLException

the value of the column identified by columnIndex in the current row-of this RTResultSet object]
sql.Ref object.

NOTE 82 — An invocation of this method is generated by the translator if and only if the result Typelnfo object for th
Current column in the profile Entrylnfo object for the statement that produced this RTResultSet object has javaType)
= java.sql.Ref. Note that if the EntryInfo object’s resultSetType is POSITIONED_RESULT, then columnIndex can be use
Hirectly to find the result Typelnfo object. Otherwise, if the EntryInfo.ebject’s resultSetType is NAMED_RESULT, then
hame of the current column must be used to find the result Typelnfe object with the same name.

rameters

columnIndex — the first column is 1 (one]J, the second is 2, etc.

urns

If the value of the column identified by columnIndex is an SQL null value, then the Java null; othery
the value of the column.identified by columnlIndex.

FOWS

SQLException— if the SQL-implementation raises an exception condition.

» Also

as a

lame

the

vise,

Subclause 16.3.2.4.10, “getResultSetType ()"

Subclause 16.3.2.4.8, “getResultSetInfo (int)”
Subclause 16.3.6.4.5, “getSQLType ()"
Subclause 16.3.6.4.1, “getJavaTypeName ()"

16.2.5.2.30 getShortNoNull (int)

publ

ic abstract short getShortNoNull ( int col ummlndex )
t hrows SQLException
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Get the value of the column identified by columnIndex in the current row of this RTResultSet object as a
Java short.

NOTE 83 — An invocation of this method is generated by the translator if and only if the result Typelnfo object for the
current column in the profile EntryInfo object for the statement that produced this RTResultSet object has javaTypeName
= short. Note that if the EntryInfo object’s resultSetType is POSITIONED_RESULT, then columnIndex can be used directly
to find the result Typelnfo object. Otherwise, if the Entrylnfo object’s resultSetType is NAMED_RESULT, then the name of
the current column must be used to find the result Typelnfo object with the same name.

Parameters

— | columnIndex — the first column is 1 (one), the second is 2, etc.

Returns

— | The value of the column identified by columnIndex.

Throws

— | SQLNullException — if the value of the column indicated by columnIndex is the SQL null valu¢

— | SQLException — if the SQL-implementation raises an exception condition.

Se¢ Also

— | Subclause 16.3.2.4.10, “getResultSetType ()"
— | Subclause 16.3.2.4.8, “getResultSetInfo (int)”
— | Subclause 16.3.6.4.5, “getSQLType ()"

— | Subclause 16.3.6.4.1, “get]avaTypeName ()”

16.2.5.2.31 getShortWrapper (int)

publli ¢ abstract Short getiShortWapper ( int col uml ndex )
throws SQLException

(s

Get the value of the column identified by columnIndex in the current row of this RTResultSet object|as a
javallang.Short objéct:

NOTE 84 — Anjinvocation of this method is generated by the translator if and only if the result Typelnfo object for the
Current colimn in the profile EntrylInfo object for the statement that produced this RTResultSet object has javaTypeName
= java.lang:Short. Note that if the EntryInfo object’s resultSetType is POSITIONED_RESULT, then columnIndex can be jused
Hirectlyto find the result Typelnfo object. Otherwise, if the EntryInfo object’s resultSetType is NAMED_RESULT, then|the

hame'of the current column must be used to find the result Typelnfo object with the same name.

Parameters

—  columnIndex — the first column is 1 (one), the second is 2, etc.

Returns

—  Ifthevalue of the column identified by columnIndex is an SQL null value, then the Java null; otherwise,
the value of the column identified by columnIndex.
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Throws

SQLException — if the SQL-implementation raises an exception condition.

See Also

Subclause 16.3.2.4.10, “getResultSetType ()"

16.

publ

Get
Java

Paj

Ret

Th

Se¢

Subclause 16.3.2.4.8, “getResultSetInfo (int)”
Subclause 16.3.6.4.5, “getSQLType ()"
Subclause 16.3.6.4.1, “getJavaTypeName ()"

2.5.2.32 getString (int)

ic abstract String getString ( int colummlndex )
throws SQLException

the value of the column identified by columnIndex in the current row-of this RTResultSet object]
String.

NOTE 85 — An invocation of this method is generated by the translator if and only if the result Typelnfo object for th
Current column in the profile Entrylnfo object for the statement that produced this RTResultSet object has javaType)
= java.lang.String. Note that if the EntryInfo object’s resultSetType is POSITIONED_RESULT, then columnIndex can be
Hirectly to find the result Typelnfo object. Otherwise, if the EntryInfo.ebject’s resultSetType is NAMED_RESULT, then
hame of the current column must be used to find the result Typelnfe object with the same name.

rameters

columnIndex — the first column is 1 (one]J, the second is 2, etc.

urns

If the value of the column identified by columnIndex is an SQL null value, then the Java null; othery
the value of the column.identified by columnlIndex.

FOWS

SQLException— if the SQL-implementation raises an exception condition.

» Also

as a

lame
used
the

vise,

Subclause 16.3.2.4.10, “getResultSetType ()"

Subclause 16.3.2.4.8, “getResultSetInfo (int)”
Subclause 16.3.6.4.5, “getSQLType ()"
Subclause 16.3.6.4.1, “getJavaTypeName ()"

16.2.5.2.33 getSQLXML(int)

publ

ic abstract java.sql.SQXM. get SQLXM. ( int col umlndex )
t hrows SQLException
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Get the value of the column identified by columnIndex in the current row of this RTResultSet object as a
j ava. sql . SQLXM. object.

NOTE 86 — An invocation of this method is generated by the translator if and only if the result Typelnfo object for the
current column in the profile EntryInfo object for the statement that produced this RTResultSet object has javaTypeName
=j ava. sql . SQLXM.. Note that if the EntryInfo object’s resultSetType is POSITIONED_RESULT, then columnIndex can be
used directly to find the result Typelnfo object. Otherwise, if the EntryInfo object’s resultSetType is NAMED_RESULT, then
the name of the current column must be used to find the result Typelnfo object with the same name.

Parameters

— | columnIndex — the first column is 1 (one), the second is 2, etc.

Returns

— | Ifthe value of the column identified by columnIndex is an SQL null value, then the Java null; otherwise,
the value of the column identified by columnIndex.

Throws

— | SQLException — if the SQL-implementation raises an exception’condition.

Se¢ Also

— | Subclause 16.3.2.4.10, “getResultSetType ()"
— | Subclause 16.3.2.4.8, “getResultSetInfo (int)*
— | Subclause 16.3.6.4.5, “getSQLType ()"

— | Subclause 16.3.6.4.1, “getJavaTypeName ()"

16.2.5.2.34 getTime (int)

publli c abstract Tinme getTine/( int col uml ndex )
throws SQLException

Get the value of the coltmn identified by columnIndex in the current row of this RTResultSet object|as a
javalsql.Time object.

NOTE 87 — Andnvocation of this method is generated by the translator if and only if the result Typelnfo object for the
current columirin the profile Entrylnfo object for the statement that produced this RTResultSet object has javaTypeName
= java.sql.Time. Note that if the EntryInfo object’s resultSetType is POSITIONED_RESULT, then columnIndex can be uged
Hirectly to-find the result Typelnfo object. Otherwise, if the EntryInfo object’s resultSetType is NAMED_RESULT, then|the
hame of the current column must be used to find the result Typelnfo object with the same name.

Parameters

—  columnIndex — the first column is 1 (one), the second is 2, etc.

Returns

—  Ifthevalue of the column identified by columnIndex is an SQL null value, then the Java null; otherwise,
the value of the column identified by columnIndex.
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Throws

SQLException — if the SQL-implementation raises an exception condition.

See Also

Subclause 16.3.2.4.10, “getResultSetType ()"

16.

publ

Ge
java

(s

Paj

Ret

Th

Se¢

Subclause 16.3.2.4.8, “getResultSetInfo (int)”
Subclause 16.3.6.4.5, “getSQLType ()"
Subclause 16.3.6.4.1, “getJavaTypeName ()"

2.5.2.35 getTimestamp (int)

ic abstract Tinestanp getTinestanp ( int columl ndex )
throws SQLException

the value of the column identified by columnIndex in the current row-of this RTResultSet object]
sql.Timestamp object.

NOTE 88 — An invocation of this method is generated by the translator if and only if the result TypeInfo object for th
Current column in the profile Entrylnfo object for the statement that produced this RTResultSet object has javaType)
= java.sql.Timestamp. Note that if the entry’s resultSetType is POSITIONED_RESULT, then columnIndex can be used dij
o find the result Typelnfo object. Otherwise, is the EntryInfo object’s resultSetType is NAMED_RESULT, then the nanj
he current column must be used to find the result Typelnfo object' with the same name.

rameters

columnIndex — the first column is 1 (one]J, the second is 2, etc.

urns

If the value of the column identified by columnIndex is an SQL null value, then the Java null; othery
the value of the column.identified by columnlIndex.

FOWS

SQLException— if the SQL-implementation raises an exception condition.

» Also

as a

lame
ectly
e of

vise,

Subclause 16.3.2.4.10, “getResultSetType ()"

Subclause 16.3.2.4.8, “getResultSetInfo (int)”
Subclause 16.3.6.4.5, “getSQLType ()"
Subclause 16.3.6.4.1, “getJavaTypeName ()"

16.2.5.2.36 getUnicodeStreamWrapper (int)

publ

i c abstract UnicodeStream get Uni codeSt reamW apper ( int col uml ndex )
t hrows SQLException
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Get the value of the column identified by columnIndex in the current row of this RTResultSet object as
an sqlj.runtime.UnicodeStream object. A column value can be retrieved as a stream of Unicode characters
and then read in chunks from the stream. This method is particularly suitable for retrieving large character
strings. The driver will do any necessary conversion from the SQL character set into Unicode.

NOTE 89 — All the data in the returned UnicodeStream object must be read prior to getting the value of any other column.
The next call to a get method implicitly closes the UnicodeStream object. An invocation of Uni codeSt r eam avai | abl e()
can return 0 (zero) whether there is data available or not.

NOTE 90 — An invocation of this method is generated by the translator if and only if the result Typelnfo object for the

CUTTENT COTUmM 111 the protite ENtryInfo object for the statement that produced this RTRESUITSeT object Tas javalypelyame
= sqlj.runtime.UnicodeStream. Note that if the Entrylnfo object’s resultSetType is POSITIONED_RESULT, then columnlndex
Fan be used directly to find the result Typelnfo object. Otherwise, if the Entrylnfo object’s resultSetType is NAMED LRESULT,
hen the name of the current column must be used to find the result Typelnfo object with the same name.

Parameters

— | columnIndex — the first column is 1 (one), the second is 2, etc.

Returns

— | Ifthe value is the SQL null value, then the Java null; otherwise,a Java UnicodeStream object that
delivers the value of the column identified by columnIndexas a stream of two-octet Unicode char-
acters.

Throws

— | SQLException — if the SQL-implementation raises an exception condition.

Se¢ Also

— | Subclause 16.3.2.4.10, “getResultSetType ()"
— | Subclause 16.3.2.4.8, “getResultSetInfo (int)”
— | Subclause 16.3.6.4.5, “getSQLType ()"

— | Subclause 16.3.6.4.1, YgetJavaTypeName ()"

16.2.5.2.37 getURDL (int)

publli ¢ abstract 'java.net.URL get URL ( int columml ndex )
t hr ows/ SQLExcepti on, java.net. Ml f ornedURLExcepti on

Get the~value of the column identified by columnIndex in the current row of this RTResultSet object|as a
j ava.‘ret . URL object.

NOTE 91 — An invocation of this method is generated by the translator if and only if the result Typelnfo object for the
current column in the profile EntryInfo object for the statement that produced this RTResultSet object has javaTypeName
=java.net.URL. Note that if the EntryInfo object’s resultSetType is POSITIONED_RESULT, then columnIndex can be used
directly to find the result Typelnfo object. Otherwise, if the Entrylnfo object’s resultSetType is NAMED_RESULT, then the
name of the current column must be used to find the result Typelnfo object with the same name.

Parameters

—  columnIndex — the first column is 1 (one), the second is 2, etc.
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Returns

If the value of the result column identified by columnindex is not the SQL null value, then the value

of the result column identified by columnIndex; otherwise, the Java null.

Throws

C(\I Exvcantion iftha SOl simnlamantation raicas an avcantion-candition

16.

publ
The

chained to this SQLWarning.

The

Ret

Th

16.

publ
Tesf]

Ref

Th

T pTroTT Tt e = T P e ot o oo C oo CACE pero coraTrer ot

java.net.MalformedURLException — if the DATALINK URL value cannot be used to constriict 3
java.net.URL object.

2.5.2.38 getWarnings ()

ic abstract SQLWArning getWarnings ( ) throws SQLException

first warning reported by calls on this iterator is returned. Subsequent iterator warnings will b

warning chain is automatically cleared each time a new row is read.

NOTE 92 — This warning chain only covers warnings caused by iterator methods. Any warning caused by statement
Cution (such as fetching OUT parameters) will be chained on the Execution€ontext object.

lurns

If there are no errors, then null; otherwise, the'first SQLWarning.

FOWS

SQLException — if the SQL-implemeéntation raises an exception condition.

2.5.2.39 isClosed ()

i c abstract bool ean iSC-0sed ( ) throws SQLException

to see if this RTResultSet object is closed.

lurns

If the RTResultSet object is closed, then true; otherwise, false.

FOWS

9%

exe-

SQLException — if the SQL-implementation raises an exception condition.

16.2.5.2.40 isValidRow ()

publ

ic abstract bool ean isValidRow ( )
throws SQLException

Returns true if the RTResultSet object is currently positioned on a row, false otherwise. In particular,
false is returned if the RTResultSet object is currently positioned before its first row, or after its last row.
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Returns

— Ifthe RTResultSet object is positioned on a row, then true; otherwise, false.

Throws

—  SQLException — if the SQL-implementation raises an exception condition.

16.2.5.2.41 next ()

publli ¢ abstract bool ean next ( ) throws SQLexception

An RTResultSet object is initially positioned before its first row; the first call to next ()(miakes the fifst
row|the current row, the second call makes the second row the current row, etc.

If ar] InputStream object from the previous row is open, it is implicitly closed.

Returns

— | If the new current row is valid, then true; otherwise, false. If there are no more rows, then false.

Throws
— | SQLException — if the SQL-implementation raisesyan exception condition.
16.2.6 sqlj.runtime.profile.RTStatement

16.2.6.1 Interface overview

publlic interface RTStatenent

Thig interface defines the operations used to execute an SQL-statement described by a profile Entryinfo
objdct. It is based strongly on thej'ava. sql . St at enent, Pr epar edSt at enent , and Cal | abl eSt at emgnt

inteffaces, and can be implemented using one of these interfaces. In general, any method with the spme
nanle as one of those in the j*ava. sql . St at enent interfaces (i.e., Statement, PreparedStatement, arld
CallpbleStatement) is intended to have the same semantic behavior. Methods with new names are
intepded to have new-behavior. Note, however, that all new methods can be implemented in terms ¢f
callg to other methods’in the j ava. sql . St at enent interfaces. The primary difference between this
intefface and thejava. sql . St at ement interfaces is the addition of getter methods that throw exceptions
on fetch of null primitives, and a redefinition of statement close semantics.

In ah actualimplementation of the SQLJ runtime, a class implementing the RTStatement interface also
maihtains'a runtime type map object. This type map is a java.util.Map object that contains type mapping
infokmation as specified in JDBC It is provided to the RTStatement object at the time of its creation in an
implementation-defined (IW164) manner, and is used for subsequent invocations of get Cbj ect () and
set bj ect (). Itis also passed in an implementation-defined (IW165) manner to any RTResultSet object
created as a result of the execution of the RTStatement object.

By partitioning new methods into a different namespace, it is possible for a JDBC driver to implement
boththej ava. sgl . St at ement interfaces and this interface, allowing more efficient runtime performance
in both the dynamic and static case.

By default, the connection context user identifier of the connection context object associated with the
ConnectedProfile object that created the RTStatement object is used for privilege checking during execution
of an RTStatement object. If a customized profile user identifier has been provided during profile custom-
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ization, then that identifier is used as the current user identifier during execution of an RTStatement
object instead of the connection context user identifier.

The following tables describe the correspondence between some of the methods of the
j ava. sql . St at ement interfaces and methods of the RTStatement interface:

Table 14, “Methods retained from java.sql.Statement”, identifies methods that are retained from

java. sgl . St at ement .

java.sql.Statement; most are simply removed, while one is replaced by a new method defined herein.

Table 16, “Methods retained from java.sql.PreparedStatement”, identifies methods that aneretajned
fromj ava. sql . Prepar edSt at enent .

Table 17, “Methods not retained from java.sql.PreparedStatement”, identifies methods not retajned
fromj ava. sql . Prepar edSt at enent ; some are simply removed, while severalare replaced by hew
methods defined herein.

Table 18, “Methods retained from java.sql.CallableStatement”, identifies.methods that are retajned
from j ava. sql . Cal | abl eSt at ement .

Table 19, “Methods not retained from java.sql.CallableStatement’, identifies methods not retajned
fromj ava. sql . Cal | abl eSt at enent ; some are simply remaoved; while several are replaced by pew
methods defined herein.

Table 20, “Additional methods unique to RTStatement”identifies methods that are unique to
RTStatement.

Table 14 — Methods retained from java.sql.Statement

I\

[ethod Retained

aincel()

tMaxFieldSize()

ptMaxFieldSize(int)

ptMaxRows()

etMaxRows(int)

tMoreResults(int)

g

btQueryTimeout()

S

ptQueryTimeout(int)

getUpdateCount()

getWarnings()

clearWarnings()

getResultSet()

clearBatch() BatchContext.clearBatch()
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Method Retained

executeBatch()

BatchContext.executeBatch()

addBatch(String)

Table 15 — Methods not retained from java.sql.Statement

Method Removed

Replacement Method

(%)

ptEscapePro-
pssing(boolean)

(@]

(@]

ose()

executeComplete()

]

kecute(String)

D

kecuteQuery(String)

[¢)

kecuteUpdate(String)

btMoreResults()

o))

(%)

etCursorName(String)

Table 16 — Methods retained:from java.sql.PreparedStatement

<

[ethod Retained

<)

HdBatch()

getBatchContext()

[¢]

xecute()

]

xecuteUpdate()

%)

etArray(int, Array)

etBigDecimal (int, Big-
ecimal)

B

%2}

etBlob (intyBlob)

%)

ptBoolean(int, boolean)

setByte(int, byte)

setBytes(int, byte[])

setClob(int, Clob)

setDate(int, java.sql.Date)

setDouble(int, double)
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Method Retained

setFloat(int, float)

setInt(int, int)

setLong(int, long)

(%)

oL P Al RN
ELUDJECLULIIL, UDJECL)

%2}

etRef(int, Ref)

%)

etShort(int, short)

(%)

etString(int, String)

(%)

et Time(int, java.sql.Time)

%2}

etTimestamp(int,
dva.sql.Timestamp)

—
Q

(%)

ptURL (int, java.net.URL)

%2}

ptSQLXML(int,
va.sql.SQLXML)

[—
Q)

Table 17 — Methods not retained\from java.sql.PreparedStatement

Method Removed Replacement'Method

setNull(int, int) setBooleanWrapper(int, Boolean) setByteWrapper(int, Byte) set-
DoubleWrapper(int, Double) setFloatWrapper(int, Float) setiIntWrap-
per(int, Int) setLongWrapper(int, Long) setShortWrapper(int, Short)

setAsciiStream(int, Input- setASCIIStreamWrapper(int, AsciiStream)

Sfream)

setBinaryStream(int, Input- | setBinaryStreamWrapper(int, BinaryStream)

Stream)

setCharacterStream(int, setCharacterStreamWrapper(int, CharacterStream)

Reader)

setUnicodeStream(int, setUnicodeStreamWrapper(int, UnicodeStream)

InputStream)

clearParameters()

setObject(int, Object, int, int)

setObject(int, Object, int)

executeQuery() executeRTQuery/()
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Table 18 — Methods retained from java.sql.CallableStatement

Method Retained

getBlob(int)

getByte(int)

btArray(int)

btClob(int)

etDate(int)

btRef(int)

ptString(int)

btTime(int)

btTimestamp(int)

tURL (int)

getSQLXML(int)

Table 19 — Methods not retained from java.sql.CallableStatement

Method Removed

Replacement Method

registerOutParameter(int,
int)

registerOutParameter(int,
int, int)

getBoolean(int) getBooleanNoNull(int)
getByte(int) getByteNoNull(int)
getDouble(int) getDoubleNoNull(int)
getFloat(int) getFloatNoNull(int)
getimt(int) getimtNoNuii(imt)
getLong(int) getLongNoNull(int)
getShort(int) getShortNoNull(int)
getObject(int) getObject(int, Class)
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Method Removed Replacement Method

wasNull() getBooleanWrapper(int) getByteWrapper(int) getDoubleWrap-
per(int) getFloatWrapper(int) getIntWrapper(int) getLongWrap-
per(int) getShortWrapper(int)

Table 20 — Additional methods unique to RTStatement

Additional Method

get]DBCPreparedStatement()

get]DBCCallableStatement()

isBatchable()

isBatchCompatible()

16.2.6.2 Methods
16.2.6.2.1 cancel ()

publli c abstract void cancel (*) throws SQLException
Cangel can be used by one-thread to cancel an RTStatement object that is being executed by another
thread.

Throws

16.2,6.2.2 clearWarnings ()

NOTE 93 — Escape processing is handled by the implementation-dependent customization. By default, it is on, since]
QL strings stored in the profile Entrylnfo object are in escaped syntax. However a driver might remove the escape cl
before application runtime, in which case escape processing could be shut.off by the statement implementation.

Execute methods that have an SQL String parameter are omitted, since'the SQL string is known from the profile Entr
bbject.

[he cursor name does not need to be set explicitly, since POSITIONED statements are handled by passing the iterator d
tself.

Fan be implicitly registered by the statement object iniplementation.

SQLException — if the SQL-implementation raises an exception condition.

[he registerOutParameter methods are omitted, since the'types of the OUT parameters are stored in the profile objecf

the
uses

yInfo

bject

and

public abstract void clearWarnings ( )

throws SQLException

After this call, getWarnings returns null until a new warning is reported for this RTStatement object.

Throws

SQLException — if the SQL-implementation raises an exception condition.
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16.2.6.2.3 execute ()

publ

i c abstract bool ean execute ( )
throws SQLException

Some CALL statements return multiple results; the execute method handles these complex statements.

NOTE 94 — An invocation of this method is generated by the translator if and only if the execute type of the profile EntryInfo
object for this RTStatement object has value EXECUTE and the role has a value of CALL.

Ref

Th

Sed

16.
publ

Call
agu
envi
tati
RTS
ther
t ext

This
this
this
sho
Co

Th

furns

If the statement was executed without raising an exception, then true; otherwise, false.

FOWS

SQLException — if the SQL-implementation raises an exception condition.

 Also

Subclause 16.3.2.4.3, “getExecuteType ()"
Subclause 16.3.2.2.5, “EXECUTE”

2.6.2.4 executeComplete ()

ic abstract void executeComplete ( )
throws SQLException

ed once the execution of this RTStatementobject (and all the required gets) have been made. TH
arantee that no further calls will be made to this RTStatement object by the codegen or runtime
ronment. Once execut eConpl et e()-has been called, further calls to any other method are implen
n-dependent (UA026) and mightresult in an SQLException being thrown. Additionally, if this
fatement object has previously:been added to a RTStatement object batch via get Bat chCont ext
it should remain open and executable until either Bat chCont ext . execut eBat ch() or Bat chCo
. ¢l ear Bat ch() has been/called.

method is distinguished from the JDBC cl ose() method because, unlike the JDBC cl ose() met|

method will not'elose any ResultSet objects that have been opened by this RTStatement object.
RTStatement-object is implemented using JDBC, then the underlying j ava. sql . St at ement objg
1d not be clesed until all open RTResultSet objects have been explicitly closed, and the execut i
| et e()method has been called.

FOWS

is is
hen-

oF

n_

hod,
If

on-

SQLException — if the SQL-implementation raises an exception condition.

16.2.6.2.5 executeRTQuery ()

publ

ic abstract RTResultSet executeRTQuery ( )
t hrows SQLException

The prepared SQL query described by the profile EntrylInfo object for this RTStatement object is executed
and its RTResultSet object is returned. The runtime type map of the RTStatement object is passed to the
newly-created RTResultSet object in an implementation-defined (IW166) manner.
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NOTE 95 — An invocation of this method is generated by the translator if and only if the execute type of the profile Entrylnfo
object for this RTStatement object has value EXECUTE_QUERY.

Returns

Th

Se¢

16.
publ

Exe

Ret

Th

Se¢

16.

An RTResultSet object that contains the data produced by the query (never null)

FOWS

SQLException — if the SQL-implementation raises an exception condition.

» Also

Subclause 16.3.2.4.3, “getExecuteType ()"
Subclause 16.3.2.2.5, “EXECUTE”

2.6.2.6 executeUpdate ()

ic abstract int executeUpdate ( )
throws SQLException

rute the SQL-statement described by the profile Entrylnfo object for this RTStatement object.

NOTE 96 — An invocation of this method is generated by the translator if and only if the execute type of the profile Entr
bbject for this RTStatement object has value EXECUTE_UPDATE:

furns

If the SQL-statement is INSERT, UPDATE or DELETE, then the number of rows affected by the §
statement; otherwise, 0 (zero).

FOWS

SQLException — if the'SQL-implementation raises an exception condition.

» Also

Subclausé16.3.2.4.3, “getExecuteType ()"
Subclause 16.3.2.2.5, “EXECUTE”

yInfo

bQL-

26.2.7 getArray (int)

publ

ic abstract java.sql.Array getArray ( int paraneterlndex ) throws SQ.Exception

Get the value of the SQL ARRAY identified by parameterIndex as aj ava. sql . Array object.

NOTE 97 — The implementation of the j ava. sql . Arr ay interface is based on array locators. The accessibility of the ARRAY
value through the methods of j ava. sql . Array is only guaranteed in the scope of the transaction in which the get Array()
method was executed.

NOTE 98 — An invocation of this method is generated by the translator if and only if the statement type of the profile
EntryInfo object for this RTStatement statement has the value CALLABLE_STATEMENT and the parameter Typelnfo object
at parameterIlndex in the Entrylnfo object has mode OUT or INOUT, and j avaTypeNane = java. sql . Array.
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Parameters

—  parameterlndex — the first parameter is 1 (one), the second is 2, etc.

Returns

—  Ifthe value of the parameter identified by parameterindex is not the SQL null value, then the value

ofthanaramaeataridantifiad by naramatarlndasotharuica tha lavua null
e—tne-paaietertaentatHea By-pPaae e Raexs-o e FAaSe e gavahtt

Throws

— | SQLException — if the SQL-implementation raises an exception condition.

Se¢ Also

— | Subclause 16.3.6.4.5, “getSQLType ()"

— | Subclause 16.3.6.4.1, “getJavaTypeName ()"

— | Subclause 16.3.2.2.3, “CALLABLE_STATEMENT”
— | Subclause 16.3.2.4.13, “getStatementType ()"
— | Subclause 16.3.6.4.3, “getMode ()"

16.2.6.2.8 getBatchContext ()

publli c abstract BatchContext getBatchContext ( ) throws SQLException

Returns a batch context object that can be uséd to execute this RTStatement object as part of a batc

h of

RTStatement objects. If this RTStatement object is compatible with the underlying batch context object

as dpfined by i sBat chConpat i bl e() {itjis added to the underlying batch context object. Otherwise, a
batdh context object is created which initially contains only this RTStatement object. Such a new ba

new
tch

context objectis also created whien the batch context object passed in the get St at ement (i nt, Bat chCon-

t ex{]) method was nul | .

The|result is undefined ifithis method is called on an RTStatement object that was not obtained by det -

St afement (i nt, Bat chCent ext ), or if the RTStatement object is not batchable.

Thig method is called after all | Nparameters and execution control attributes have been set, but be
RTStatement object execution.

Returns

fore

— A batch context object that can be used to execute this R15tatement object as part ol a batch ot

RTStatement objects.

Throws

—  SQLException — if the SQL-implementation raises an exception condition.
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See Also

—  Subclause 16.2.6.2.44, “isBatchable ()”
—  Subclause 16.2.6.2.45, “isBatchCompatible ()”

—  Subclause 16.2.2.2.5, “getStatement (int, BatchContext, Map)”

16.2.6.2.9 getBigDecimal (int)

publli c abstract BigDeci mal getBigDecimal ( int paraneterlndex )
throws SQLException

Get the value of the SQL NUMERIC parameter identified by parameterIndex as a java.math.BigDecimal.
Unlike the corresponding JDBC method, this method does not have a scale parameter.The value returned
useg the scale of the SQL data type of the given parameter.

NOTE 99 — An invocation of this method is generated by the translator if and only if the statement type of the profilg
Entrylnfo object for this RTStatement object has value CALLABLE_STATEMENT and the parameter Typelnfo object a
barameterIndex in the EntryInfo object has mode=0UT or INOUT, and javaTypeName=java.math.BigDecimal.

Parameters

— | parameterlndex — the first parameter is 1 (one), the second is 2, etc.

Returns

— | Ifthe value of the parameter identified by parameterIindex is not the SQL null value, then the value
of the parameter identified by parameterlndex; otherwise, the Java null.

Throws

— | SQLException — if the SQL-implementation raises an exception condition.

Se¢ Also

— | Subclause 16.3.6.4:5;“getSQLType ()"

— | Subclause 163y674.1, “getJavaTypeName ()”

— | Subclausé16.3.2.2.3, “CALLABLE_STATEMENT”
— | Subgclause 16.3.2.4.13, “getStatementType ()"
— | Subclause 16.3.6.4.3, “getMode ()"

16.2.6.2.10 getBlob (int)

public abstract Blob getBlob ( int parameterlndex ) throws SQLException

Get the value of SQL BLOB parameter identified by parameterIndex as a java.sql.Blob object.

NOTE 100 — The implementation of the java.sql.Blob interface is based on large object locators. The accessibility of the
BLOB value through the methods of java.sql.Blob is only guaranteed in the scope of the transaction in which the get Bl ob()
method was executed.
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NOTE 101 — An invocation of this method is generated by the translator if and only if the statement type of the profile
EntryInfo object for this RTStatement object has the value CALLABLE_STATEMENT and the parameter Typelnfo object at
parameterindex in the EntryInfo object has mode OUT or INOUT, and javaTypeName = java.sql.Blob.

Parameters

—  parameterlndex — the first parameter is 1 (one), the second is 2, etc.

Returns
— | Ifthe value of the parameter identified by parameterIndex is not the SQL null value, thenthe value
of the parameter identified by parameterIndex; otherwise, the Java null.
Throws

— | SQLException — if the SQL-implementation raises an exception conditiof-

Se¢ Also

— | Subclause 16.3.6.4.5, “getSQLType ()"

— | Subclause 16.3.6.4.1, “getJavaTypeName ()"

— | Subclause 16.3.2.2.3, “CALLABLE_STATEMENT”
— | Subclause 16.3.2.4.13, “getStatementType ()"
— | Subclause 16.3.6.4.3, “getMode ()"

16.2.6.2.11 getBooleanNoNull (int)

publli ¢ abstract bool ean get Bool eanNoNul | ( int paraneterlndex )
throws SQLException

Ge

(i

the value of the SQL BOQLEAN parameter identified by parameterindex as a Java boolean.

NOTE 102 — An invocatiomof.this method is generated by the translator if and only if the statement type of the profile
Entrylnfo object for this'RFStatement object has value CALLABLE_STATEMENT and the parameter Typelnfo object a
barameterIndex in the Entrylnfo object has mode=0UT or INOUT, and javaTypeName=boolean.

Parameters

— | parameterIndex — the first parameter is 1 (one), the second is 2, etc.

Returns

—  The value of the parameter identified by parameterindex.

Throws

—  SQLNullException — if the value of the parameter indicated by parameterindex is the SQL null
value

—  SQLException — if the SQL-implementation raises an exception condition.
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See Also

Subclause 16.3.6.4.5, “getSQLType ()"
Subclause 16.3.6.4.1, “getJavaTypeName ()"
Subclause 16.3.2.2.3, “CALLABLE_STATEMENT”
Subclause 16.3.2.4.13, “getStatementType ()"

16.

publ

Get

Paj

Ref

Th

Subclause 16.3.6.4.3, “getMode ()"

2.6.2.12 getBooleanWrapper (int)

i c abstract Bool ean get Bool eanW apper ( int paraneterlndex )
t hrows SQLException

the value of the SQL BOOLEAN parameter identified by parameterIndex as@ java.lang.Boolean.

NOTE 103 — An invocation of this method is generated by the translator if and only if the statement type of the profi
Entrylnfo object for this RTStatement object has value CALLABLE_STATEMENT and the)parameter Typelnfo object a
parameterIndex in the Entrylnfo object has mode=0OUT or INOUT, and javaTypeNanre=java.lang.Boolean.

‘ameters
parameterIindex — the first parameter is 1 (one), the second is 2, etc.

[urns
If the value of the parameter identified by parameterindex is not the SQL null value, then the v
of the parameter identified by parameterIndex; otherwise, the Java null.

FTOWS
SQLNullException — if the;parameter identified by parameterIndex has the SQL null value
SQLException — if the{SQL-implementation raises an exception condition.

 Also

Subclause-.16.3.6.4.5, “getSQLType ()"
Subclause 16.3.6.4.1, “getJavaTypeName ()"
Stbclause 16.3.2.2.3, “CALLABLE_STATEMENT”

le

alue

Subclause 16.3.2.4.13, "getStatementType ()"
Subclause 16.3.6.4.3, “getMode ()”

16.2.6.2.13 getByteNoNull (int)

publ

ic abstract byte getByteNoNull ( int paraneterlndex )
t hrows SQLException

Get the value of the SQL TINYINT parameter identified by parameterIndex as a Java byte.
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NOTE 104 — An invocation of this method is generated by the translator if and only if the statement type of the profile
Entrylnfo object for this RTStatement object has value CALLABLE_STATEMENT and the parameter Typelnfo object at
parameterindex in the Entrylnfo object has mode=0OUT or INOUT, and javaTypeName=byte.

Parameters

parameterIindex — the first parameter is 1 (one), the second is 2, etc.

Returns

— | The value of the parameter identified by parameterindex.

Throws

— | SQLNullException — if the value of the parameter indicated by parameterindex is the SQL null

value

— | SQLException — if the SQL-implementation raises an exception condition.

See¢ Also

— | Subclause 16.3.6.4.5, “getSQLType ()"

— | Subclause 16.3.6.4.1, “getJavaTypeName ()”

— | Subclause 16.3.2.2.3, “CALLABLE_STATEMENT"

— | Subclause 16.3.2.4.13, “getStatementType (}’

— | Subclause 16.3.6.4.3, “getMode ()"

16.2.6.2.14 getBytes (int)

publli c abstract byte[] getBytes ( int paraneterlndex )

t hrows SQLException

Get the value of the SQL VARBINARY parameter identified by parameterindex as an array of Java byfes.
NOTE 105 — An inveeation of this method is generated by the translator if and only if the statement type of the profile
Entrylnfo object forthis RTStatement object has value CALLABLE_STATEMENT and the parameter Typelnfo object a
parameterIndex’in‘the Entrylnfo object has mode=0OUT or INOUT, and javaTypeName=[byte.

Parameters

— | parameterIndex — the first parameter is 1 (one), the second is 2, etc.

Returns

—  Ifthe value of the parameter identified by parameterIndex is not the SQL null value, then the value

of the parameter identified by parameterIndex; otherwise, the Java null.

Throws

—  SQLException — if the SQL-implementation raises an exception condition.
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See Also

—  Subclause 16.3.6.4.5, “getSQLType ()"

—  Subclause 16.3.6.4.1, “getJavaTypeName ()”

—  Subclause 16.3.2.2.3, “CALLABLE_STATEMENT”
—  Subclause 16.3.2.4.13, “getStatementType ()"
— | Subclause 16.3.6.4.3, “getMode ()"

16.2.6.2.15 getByteWrapper (int)

publli c abstract Byte getByteWapper ( int paraneterl|ndex )
t hrows SQLException

Get the value of the SQL TINYINT parameter identified by parameterindex as ajaya.lang.Byte.

NOTE 106 — An invocation of this method is generated by the translator if and only if the statement type of the profile
Entrylnfo object for this RTStatement object has value CALLABLE_STATEMENT and the)parameter Typelnfo object a
parameterIndex in the Entrylnfo object has mode=0UT or INOUT, and javaTypeNanre=java.lang.Byte.

Parameters

— | parameterIndex — the first parameter is 1 (one), the second is 2, etc.

Returns

— | Ifthe value of the parameter identified by parameterindex is not the SQL null value, then the vplue
of the parameter identified by parameterIndex; otherwise, the Java null.

Throws

— | SQLException — if the SQL-implementation raises an exception condition.

Se¢ Also

— | Subclause 16,3:64.5, “getSQLType ()"

— | Subclause-16.3.6.4.1, “getJavaTypeName ()"

— | Subclause 16.3.2.2.3, “CALLABLE_STATEMENT”
— | Stbclause 16.3.2.4.13, “getStatementType ()"

— Subclause 16.3.6.4.3, "getMode ()"

16.2.6.2.16 getClob (int)

public abstract Clob getCob ( int paraneterlndex ) throws SQ.Exception

Get the value of the SQL CLOB parameter identified by parameterindex as a java.sql.Clob object.

NOTE 107 — The implementation of the java.sql.Clob interface is based on large object locators. The accessibility of the
CLOB value through the methods of java.sql.Clob is only guaranteed in the scope of the transaction in which the get G ob()
method was executed.

© ISO/IEC 2023 - All rights reserved 217


https://standardsiso.com/api/?name=b6076cd830ee0fb70cf5d67a4897c3b9

ISO/IEC 9075-10:2023(E)
16.2 SQL] sqlj.runtime.profile interfaces

NOTE 108 — An invocation of this method is generated by the translator if and only if the statement type of the profile
EntryInfo object for this RTStatement object has the value CALLABLE_STATEMENT and the parameter Typelnfo object at
parameterindex in the Entrylnfo object has mode OUT or INOUT, and javaTypeName = java.sql.Clob.

Parameters

parameterIindex — the first parameter is 1 (one), the second is 2, etc.

Returns
— | Ifthe value of the parameter identified by parameterIndex is not the SQL null value, thenthe value
of the parameter identified by parameterIndex; otherwise, the Java null.

Throws

— | SQLException — if the SQL-implementation raises an exception conditiof-

See¢ Also

— | Subclause 16.3.6.4.5, “getSQLType ()"

— | Subclause 16.3.6.4.1, “getJavaTypeName ()"

— | Subclause 16.3.2.2.3, “CALLABLE_STATEMENT”

— | Subclause 16.3.2.4.13, “getStatementType ()"

— | Subclause 16.3.6.4.3, “getMode ()"

16.2.6.2.17 getDate (int)

publli c abstract Date getDate ( int/ paraneterl|ndex )

throws SQLException

Get the value of the SQL DATE\parameter identified by parameterIndex as a java.sql.Date.
NOTE 109 — An invocatiomof.this method is generated by the translator if and only if the statement type of the profile
Entrylnfo object for this'RFStatement object has value CALLABLE_STATEMENT and the parameter Typelnfo object a
barameterIndex in the Entrylnfo object has mode=0UT or INOUT, and javaTypeName=java.sql.Date.

Parameters

— | parameterIndex — the first parameter is 1 (one), the second is 2, etc.

Returns

—  Ifthe value of the parameter identified by parameterIndex is not the SQL null value, then the value

of the parameter identified by parameterIndex; otherwise, the Java null.

Throws

—  SQLException — if the SQL-implementation raises an exception condition.
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See Also

—  Subclause 16.3.6.4.5, “getSQLType ()"

—  Subclause 16.3.6.4.1, “getJavaTypeName ()”

—  Subclause 16.3.2.2.3, “CALLABLE_STATEMENT”
—  Subclause 16.3.2.4.13, “getStatementType ()"
— | Subclause 16.3.6.4.3, “getMode ()"

16.2.6.2.18 getDoubleNoNull (int)

publli c abstract doubl e get Doubl eNoNull ( int paraneterlndex )
t hrows SQLException

Get the value of the SQL DOUBLE PRECISION parameter identified by parameterindex as a Java double.

NOTE 110 — An invocation of this method is generated by the translator if and only if the statement type of the profile
Entrylnfo object for this RTStatement object has value CALLABLE_STATEMENT and the)parameter Typelnfo object a
barameterIndex in the Entrylnfo object has mode=0UT or INOUT, and javaTypeNanre=double.

Parameters

— | parameterIndex — the first parameter is 1 (one), the second is 2, etc.

Returns

— | The value of the parameter identified by pafameterindex.

Throws

— | SQLNullException — if the value¢ of the parameter indicated by parameterindex is the SQL null
value

— | SQLException — if the(SQL-implementation raises an exception condition.

See¢ Also

— | Subclause-16.3.6.4.5, “getSQLType ()"
— | Subclause 16.3.6.4.1, “getJavaTypeName ()”
— | Stbclause 16.3.2.2.3, “CALLABLE_STATEMENT”

— Subclause 16.3.2.4.13, "getStatementType ()"
—  Subclause 16.3.6.4.3, “getMode ()"

16.2.6.2.19 getDoubleWrapper (int)

public abstract Doubl e get Doubl eWapper ( int paraneterl|ndex )
t hrows SQLException

Getthe value of the SQL DOUBLE PRECISION parameter identified by parameterIndex as a java.lang.Double.
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NOTE 111 — An invocation of this method is generated by the translator if and only if the statement type of the profile
Entrylnfo object for this RTStatement object has value CALLABLE_STATEMENT and the parameter Typelnfo object at
parameterindex in the EntryInfo object has mode=OUT or INOUT, and javaTypeName=java.lang.Double.

Parameters

—  parameterlndex — the first parameter is 1 (one), the second is 2, etc.

Returns
— | Ifthe value of the parameter identified by parameterIndex is not the SQL null value, thenthe value
of the parameter identified by parameterIndex; otherwise, the Java null.
Throws

— | SQLException — if the SQL-implementation raises an exception conditiof-

Se¢ Also

— | Subclause 16.3.6.4.5, “getSQLType ()"

— | Subclause 16.3.6.4.1, “getJavaTypeName ()"

— | Subclause 16.3.2.2.3, “CALLABLE_STATEMENT”
— | Subclause 16.3.2.4.13, “getStatementType ()"
— | Subclause 16.3.6.4.3, “getMode ()"

16.2.6.2.20 getFloatNoNull (int)

publli ¢ abstract float getFloatNoNull ( int paranmeterlndex )
throws SQLException

Ge

(i

the value of the SQL FLOAT parameter identified by parameterindex as a Java float.

NOTE 112 — An invocatiomof.this method is generated by the translator if and only if the statement type of the profile
Entrylnfo object for this'RFStatement object has value CALLABLE_STATEMENT and the parameter Typelnfo object a
barameterIndex in the EntryInfo object has mode=0UT or INOUT, and javaTypeName=float.

Parameters

— | parameterIndex — the first parameter is 1 (one), the second is 2, etc.

Returns

—  The value of the parameter identified by parameterindex.

Throws

—  SQLNullException — if the value of the parameter indicated by parameterindex is the SQL null
value

—  SQLException — if the SQL-implementation raises an exception condition.
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See Also

Subclause 16.3.6.4.5, “getSQLType ()"
Subclause 16.3.6.4.1, “getJavaTypeName ()"
Subclause 16.3.2.2.3, “CALLABLE_STATEMENT”
Subclause 16.3.2.4.13, “getStatementType ()"

16.

publ

Get

Paj

Ref

Th

Se¢

Subclause 16.3.6.4.3, “getMode ()"

2.6.2.21 getFloatWrapper (int)

ic abstract Float getFl oatWapper ( int paranmeterlndex )
t hrows SQLException

the value of the SQL FLOAT parameter identified by parameterIndex as a jaga,lang.Float.

NOTE 113 — An invocation of this method is generated by the translator if and only if the statement type of the profi
Entrylnfo object for this RTStatement object has value CALLABLE_STATEMENT and the)parameter Typelnfo object a
parameterIndex in the Entrylnfo object has mode=0OUT or INOUT, and javaTypeNanre=java.lang.Float.

‘ameters

parameterIindex — the first parameter is 1 (one), the second is 2, etc.

furns

If the value of the parameter identified by parameterindex is not the SQL null value, then the v
of the parameter identified by parameterIndex; otherwise, the Java null.

FOWS

SQLException — if the SQL-implementation raises an exception condition.

» Also

Subclause 16.3:64.5, “getSQLType ()"
Subclause-16.3.6.4.1, “get]JavaTypeName ()"
Subclause 16.3.2.2.3, “CALLABLE_STATEMENT”
Stbclause 16.3.2.4.13, “getStatementType ()"

le

alue

Subclause 16.3.6.4.3, “"getMode ()"

16.2.6.2.22 getintNoNull (int)

publ

ic abstract int getintNoNull ( int paraneterl|ndex )
throws SQLException

Get the value of the SQL INTEGER parameter identified by parameterIndex as a Java int.

NOTE 114 — An invocation of this method is generated by the translator if and only if the statement type of the profile
EntryInfo object for this RTStatement object has value CALLABLE_STATEMENT and the parameter Typelnfo object at
parameterIndex in the EntryInfo object has mode=0OUT or INOUT, and javaTypeName=int.
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Parameters

parameterIndex — the first parameter is 1 (one), the second is 2, etc.

Returns

The value of the parameter identified by parameterindex.

Th

Se¢

16.
publ

Ge

(i

Paj

Ret

FOWS

value

SQLException — if the SQL-implementation raises an exception condition.

» Also

Subclause 16.3.6.4.5, “getSQLType ()"
Subclause 16.3.6.4.1, “get]JavaTypeName ()"
Subclause 16.3.2.2.3, “CALLABLE_STATEMENT”
Subclause 16.3.2.4.13, “getStatementType ()"
Subclause 16.3.6.4.3, “getMode ()”

2.6.2.23 getIntWrapper (int)

ic abstract |nteger getlntWapper, (“int paranmeterlndex )
throws SQLException

the value of the SQL INTEGER parameter identified by parameterIndex as a java.lang.Integer.

NOTE 115 — An invocation of thissmiethod is generated by the translator if and only if the statement type of the profi
Entrylnfo object for this RTStatément object has value CALLABLE_STATEMENT and the parameter Typelnfo object a
barameterIndex in the Entrylnfo object has mode=0UT or INOUT, and javaTypeName=java.lang.Integer.

rameters

parameterIndex — the first parameter is 1 (one), the second is 2, etc.

urns

SQLNullException — if the value of the parameter indicated by parameterindex is the SQL null

14l 1 £l b A | denfon 1.1 . 1 | - dede] CAOl 1l 1 4l 4l
ITUIC VAIUuT UT'UIT Pl dIIITLET TUTIILITICU U_y Pl dIIITLCT ITITUTA IS TTULU UITC O L ITUIL vdIUcT, LITIT UIT V
of the parameter identified by parameterIndex; otherwise, the Java null.

Throws

222

SQLException — if the SQL-implementation raises an exception condition.
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See Also

Subclause 16.3.6.4.5, “getSQLType ()"
Subclause 16.3.6.4.1, “getJavaTypeName ()"
Subclause 16.3.2.2.3, “CALLABLE_STATEMENT”
Subclause 16.3.2.4.13, “getStatementType ()"

16.

publ

Rety

Subclause 16.3.6.4.3, “getMode ()"
2.6.2.24 getJDBCCallableStatement ()

ic abstract Callabl eStatenment getJDBCCall abl eStatenent ( )
t hrows SQLException

rns arepresentation of this RTStatement objectasaj ava. sql . Cal | abl eSt at’egent object. Operat]

performed on the returned Cal | abl eSt at enent object affect the state of this RTStatement object as

Ref

Th

16.
publ

Rety

lurns

Ajava. sql . Cal | abl eSt at ement object representing this RTStatement object.
FOWS

SQLException — if this RTStatement object canniot be represented as a

j ava. sql . Cal | abl eSt at ement object.
2.6.2.25 get]DBCPreparedStatement ()

i c abstract PreparedStatenent.'get'JDBCPr epar edSt at enent ()
t hrows SQLException

rns arepresentation of this RT'Statement objectasaj ava. sql . Prepar edSt at ement object. Operat]

performed on the returned Pr.epar edSt at ement object affect the state of this RTStatement object as Y

Ret

Th

lurns

Aj ava. sql)Prepar edSt at ement object representing this RTStatement object.

FOWS

ions
well.

ions
well.

SQLException — if this RTStatement object cannot be represented as aj ava. sql . Pr epar edSt at e-

ment object

16.2.6.2.26 getLongNoNull (int)

publ

ic abstract |long getLongNoNull ( int paraneterlndex )
throws SQLException

Get the value of the SQL BIGINT parameter identified by parameterIndex as a Java long.
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NOTE 116 — An invocation of this method is generated by the translator if and only if the statement type of the profile
Entrylnfo object for this RTStatement object has value CALLABLE_STATEMENT and the parameter Typelnfo at parameter-
Index in the EntryInfo object has mode=OUT or INOUT, and javaTypeName=long.

Parameters

—  parameterlndex — the first parameter is 1 (one), the second is 2, etc.

Returns

— | The value of the parameter identified by parameterindex.

Throws

— | SQLNullException — if the value of the parameter indicated by parameterindex is the SQL null
value

— | SQLException — if the SQL-implementation raises an exception condition.

See¢ Also

— | Subclause 16.3.6.4.5, “getSQLType ()"

— | Subclause 16.3.6.4.1, “getJavaTypeName ()”

— | Subclause 16.3.2.2.3, “CALLABLE_STATEMENT"
— | Subclause 16.3.2.4.13, “getStatementType (}’
— | Subclause 16.3.6.4.3, “getMode ()"

16.2.6.2.27 getLongWrapper (int)

publli c abstract Long getLongW-apper ( int paraneterl|ndex )
t hrows SQLException

Get the value of the SQL BIGINT parameter identified by parameterindex as a java.lang.Long.

NOTE 117 — An inveeation of this method is generated by the translator if and only if the statement type of the profile
Entrylnfo object forthis RTStatement object has value CALLABLE_STATEMENT and the parameter Typelnfo at paranjeter-
ndex in the EntryInfo object has mode=0OUT or INOUT, and javaTypeName=java.lang.Long.

Parameters

— | parameterIndex — the first parameter is 1 (one), the second is 2, etc.

Returns

—  Ifthe value of the parameter identified by parameterIndex is not the SQL null value, then the value
of the parameter identified by parameterIndex; otherwise, the Java null.

Throws

—  SQLException — if the SQL-implementation raises an exception condition.
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See Also

Subclause 16.3.6.4.5, “getSQLType ()"
Subclause 16.3.6.4.1, “getJavaTypeName ()"
Subclause 16.3.2.2.3, “CALLABLE_STATEMENT”
Subclause 16.3.2.4.13, “getStatementType ()"

16.
publ

The

app
and

obje

Ret

Th

16.

publ

Retyrns the maximum number of rows that can be contained by a ResultSet object or by an RTResu

objd
row|

Ret

Subclause 16.3.6.4.3, “getMode ()"

2.6.2.28 getMaxFieldSize ()

ic abstract int getMuxFiel dSize ()
t hrows SQLException

maxFieldSize limit (in bytes) is the maximum amount of data returned for any column value; it
ies to binary string and character string (BINARY, VARBINARY, LONGVARBINARY, CHAR, VARCH
LONGVARCHAR) columns. These columns can be fetched into Java String, Byte array, or stream
cts. If the limit is exceeded, the excess data is discarded. The defaulémaxFieldSize is 0 (zero).

lurns

The maxFieldSize limit of this RTStatement object; 0 (zero) means unlimited.

FOWS

SQLException — if the SQL-implementatioti-raises an exception condition.

2.6.2.29 getMaxRows ()

ic abstract int getMaxRows (V)
throws SQLException

ct created by executing this RTStatement object. If this maxRows limit is exceeded, then the exd
5 are dropped. The default maxRows value is 0 (zero).

urns

The maxRows limit of this RTStatement object; 0 (zero) means unlimited.

pnly
AR,

tSet
ess

Th

TOWS

SQLException — if the SQL-implementation raises an exception condition.

16.2.6.2.30 getMoreResults (int)

publ

i c abstract bool ean get MoreResults ( int closeType )
throws SQLException
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Moves to an RTStatement’s next result. It returns true if this resultis aj ava. sql . Resul t Set object.
get Mor eResul t s(i nt) also optionally closesj ava. sql . Resul t Set objects obtained with get Resul t Set ().
There are no more results if and only if (! get Mor eResul t s(int) && (get UpdateCount () == -1)).

If the constantj ava. sql . St at ement . CLOSE_CURRENT_RESULT is passed, then the j ava. sql . Resul t Set

objectreturned by the last call to get Resul t Set () againstthe currently registered RTStatement is closed.
If the constantj ava. sql . St at ement . CLOSE_ALL_RESULTS s passed, then all openj ava. sql . Resul t Set
objects previously obtained from the currently registered RTStatement are closed. If the constant

java.sql . Statenent . KEEP_CURRENT_RESUL T is passed, then thelastj ava. sql . Resul t Set object obtained
fronh the currently registered RTStatement is left open.

NOTE 118 — Invocation of this method occurs as a result of the <embedded SQL Java program> having invokéd'gét Nex-
Resul t Set (i nt) against the ExecutionContext for which this RTStatement is the currently registered RTStatement.

Returns

— | Ifthe nextresultisa ResultSet object, then true; if it is an update count or there are no more reslts,
then false.

Throws

— | SQLException — if the SQL-implementation raises an exception condition.

See¢ Also

— | Subclause 15.3.4.4.13, “getNextResultSet (int)”
— | Subclause 16.2.6.2.3, “execute ()”

— | Subclause 16.3.2.4.3, “getExecuteType ()’

— | Subclause 16.3.2.2.5, “EXECUTE”

16.2.6.2.31 getObject (int, Class)

publli c abstract Cbject get @oject
( int paraneter)lndex, C ass objectType )
t hrows SQLExcepty-on

Get the value of theparameter identified by parameterindex as a java.lang.Object object. This meth¢d is
used to fetch implementation-defined instances of user-defined types with SQL Type STRUCT, DISTINCT,
JAVA_OBJECT, 0i"OTHER.

ThelobjectType parameter gives the static type of the Java lvalue to which the value of the parametqr
indifatéd by parameterIndex is to be assigned. If the Typelnfo profile EntryInfo object for the parameter
has SQD Type STRUCT, DISTINCT, or JAVA_OBJECT, then the runtime type map TM of the RTStatemgnt
object is non-null and has a map entry mapping the actual SQL type name to the Java class specified in
the Class argument or to a subclass of that Java class. In this case, the result of getObject is equivalent to
the invocation of getObject(columnlndex, TM), as defined in JDBC. If the Typelnfo profile Entrylnfo object
for the parameter has SQL Type OTHER, then the runtime type map is null. An exception is thrown if the
object returned is not assignable to an lvalue with static type objectType.

If an object of type objectType cannot be constructed or otherwise has invalid structure (as would be the
case with an iterator whose named accessor methods cannot be determined), then an SQLException
condition is thrown: Java-related condition — invalid class declaration (46120).
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NOTE 119 — An invocation of this method is generated by the translator if and only if the statement type of the profile
Entrylnfo object for this RTStatement object has value CALLABLE_STATEMENT and the parameter Typelnfo object at
parameterindex in the Entrylnfo object has mode OUT or INOUT, and SQLType STRUCT, DISTINCT, JAVA_OBJECT, or OTHER.
In such cases, the javaTypeName of the Typelnfo profile entry indicates the expected Java Class of the object; the class
cannot be handled by any other getXXX method defined by this RTStatement object. Accordingly, this method is used as
the catch-all for any unrecognized types.

alue

ran

Parameters

— | parameterlndex — the first parameter is 1 (one), the second is 2, etc.

— | objectType — the class of the Java lvalue to which the value of the parameter indicated-by’parp-
meterIndex is to be assigned.

Returns

— | Ifthe value of the parameter identified by parameterindex is not the SQL null value, then the v
of the parameter identified by parameterIndex; otherwise, the Java null.

Throws

— | SQLException — if the class of the object returned is not dssignment compatible with the given
objectType class, or if the SQL-implementation raises anéexception condition.

See¢ Also

— | Subclause 16.3.6.4.5, “getSQLType ()"

— | Subclause 16.3.6.4.1, “getJavaTypeName, ()"

— | Subclause 16.3.2.2.3, “CALLABLE,_STATEMENT”

— | Subclause 16.3.2.4.13, “getStatementType ()"

— | Subclause 16.3.6.4.3, “getMode ()"

16.2.6.2.32 getQueryTFimeout ()

publli c abstract int_get QeryTi neout ( )

t hrows SQ“Exception

The|queryTimeout limit is the number of seconds that the SQL]J runtime implementation will wait fg

invdcationefexecut e() to complete. If the limit is exceeded, an SQLException is thrown. The defaullt

queryTimeéout is 0 (zero).

Returns

—  The queryTimeout limit of this RTStatement object in seconds; 0 (zero) means unlimited.

Throws

SQLException — if the SQL-implementation raises an exception condition.
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16.2.6.2.33 getRef (int)

publ

ic abstract Ref getRef ( int paraneterlndex )
throws SQLException

Get the value of an SQL REF parameter as a java.sql.Ref object.

NOTE 120 — An invocation of this method is generated by the translator if and only if the statement type of the profile

Paj

Ret

Th

Se¢

16.

publ

Returns the current result of this RTStatement object as a ResultSet object. It is only called once pet

resy

ma=iauacal Raf
VST

EntryInfo object for this RTStatement object has value CALLABLE_STATEMENT and the parameter Typelnfo at parameter-

J

rameters

parameterIndex — the first parameter is 1 (one), the second is 2, etc.

furns
If the value of the parameter identified by parameterindex is not the. SQLnull value, then the v
of the parameter identified by parameterIndex; otherwise, the Java null.

FOWS

SQLException — if the SQL-implementation raises an.exception condition.

» Also

Subclause 16.3.6.4.5, “getSQLType ()"
Subclause 16.3.6.4.1, “getJavaTypeNanie ()"
Subclause 16.3.2.2.3, “CALLABLE..STATEMENT”
Subclause 16.3.2.4.13, “getStatementType ()"
Subclause 16.3.6.4.3, “getMode ()”

2.6.2.34 getResultSet ()

ic abstract ResultSet getResultSet ( )
t hrows SQLEXxception

It if using the execut e() method.

NOTE\121 — Invocation of this method occurs as a result of the <embedded SQL Java program> having invoked get N

alue

Resul t Set (i nt) against the ExecutionContext for which this RTStatement is the currently registered RTStatement.

Returns

If the result of this RTStatement object is an update count or there are no more results, then n
otherwise, the current result of this RTStatement object as a ResultSet object.

Throws

228

SQLException — if the SQL-implementation raises an exception condition.
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See Also

—  Subclause 16.2.6.2.3, “execute ()”
—  Subclause 16.3.2.4.3, “getExecuteType ()"
—  Subclause 16.3.2.2.5, “EXECUTE”

16.2.6.2.35 getShortNoNull (int)

publli ¢ abstract short get ShortNoNull ( int paraneterlndex )
throws SQLException

Get the value of the SQL SMALLINT parameter identified by parameterIndex as a Java short.

NOTE 122 — An invocation of this method is generated by the translator if and only if the statement type of the profile
Entrylnfo object for this RTStatement object has value CALLABLE_STATEMENT and the parameterTypelnfo object a
parameterIndex in the Entrylnfo object has mode=OUT or INOUT, and javaTypeName=short:

Parameters

— | parameterlndex — the first parameter is 1 (one), the second is-2; etc.

Returns

— | The value of the parameter identified by parameterindex.

Throws

— | SQLNullException — if the value of the(parameter indicated by parameterIndex is the SQL null
value

— | SQLException — if the SQL-implementation raises an exception condition.

Se¢ Also

— | Subclause 16.3.6.4:5,"getSQLType ()"

— | Subclause 16,3:6/4.1, “getJavaTypeName ()"

— | Subclause-16.3.2.2.3, “CALLABLE_STATEMENT”
— | Subclause 16.3.2.4.13, “getStatementType ()"
— | Stbclause 16.3.6.4.3, “getMode ()"

16.2.6.2.36 getShortWrapper (int)
public abstract Short getShortWapper ( int paraneterlndex )
throws SQLException

Get the value of the SQL SMALLINT parameter identified by parameterIndex as a java.lang.Short.

NOTE 123 — An invocation of this method is generated by the translator if and only if the statement type of the profile
EntryInfo object for this RTStatement object has value CALLABLE_STATEMENT and the parameter Typelnfo object at
parameterindex in the Entrylnfo object has mode=0UT or INOUT, and javaTypeName=java.lang.Short.
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Parameters

parameterIndex — the first parameter is 1 (one), the second is 2, etc.

Returns

If the value of the parameter identified by parameterIndex is not the SQL null value, then the value

Th

Se¢

16.

publ

Get
parg

Paj

Ret

ofthanaramaeataridantifiad by naramatarlndasotharuica tha lavua null
e—tne-paaietertaentatHea By-pPaae e Raexs-o e FAaSe e gavahtt

FOWS

SQLException — if the SQL-implementation raises an exception condition.

» Also

Subclause 16.3.6.4.5, “getSQLType ()"
Subclause 16.3.6.4.1, “getJavaTypeName ()"
Subclause 16.3.2.2.3, “CALLABLE_STATEMENT”
Subclause 16.3.2.4.13, “getStatementType ()"
Subclause 16.3.6.4.3, “getMode ()”

2.6.2.37 getString (int)
ic abstract String getString ( int paraneterlndex )
throws SQLException

the value of the SQL character string(€HAR, VARCHAR, or LONGVARCHAR) parameter identifie
meterIndex as a Java String.

NOTE 124 — An invocation of this method is generated by the translator if and only if the statement type of the profi
Entrylnfo object for this RTStatemeént object has value CALLABLE_STATEMENT and the parameter Typelnfo object a
parameterIndex in the Entrylnfo.object has mode=0OUT or INOUT and javaTypeName=java.lang.String.

rameters

parameterlndex — the first parameter is 1 (one), the second is 2, etc.

furns

le

If the value of the parameter identified by parameterIndex is not the SQL null value, then the v

alue

of the parameter identified by parameterIndex; otherwise, the Java null.

Throws

SQLException — if the SQL-implementation raises an exception condition.

See Also

230

Subclause 16.3.6.4.5, “getSQLType ()"
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Subclause 16.3.6.4.1, “getJavaTypeName ()"
Subclause 16.3.2.2.3, “CALLABLE_STATEMENT”
Subclause 16.3.2.4.13, “getStatementType ()"
Subclause 16.3.6.4.3, “getMode ()”

16.2.6.2.38 getSQLXML (int)

publli c abstract java.sqgl.SQLXM. get SQLXM. ( int paraneterlndex )
throws SQLException
Get the value of the SQL XML parameter identified by parameterIndex as aj ava. sql . SQ.XNL object.
NOTE 125 — An invocation of this method is generated by the translator if and only if the statement'type of the profil
Entrylnfo object for this RTStatement object has value CALLABLE_STATEMENT and the parameter, Typelnfo object a
parameterIndex in the Entrylnfo object has mode=0UT or INOUT and javaTypeName=j ava. sqlLl\SQLXM..
Parameters
— | parameterlndex — the first parameter is 1 (one), the second is 2, etc.
Returns
— | Ifthe value of the parameter identified by parametérlndex is an SQL null value, then the Java n
otherwise, the value of the parameter identified by,parameterindex.
Throws
— | SQLException — if the SQL-implementation raises an exception condition.
See¢ Also
— | Subclause 16.3.6.4.5, “getSQLType ()"
— | Subclause 16.3.6.4.1,%getJavaTypeName ()”
— | Subclause 16.322.2:3, “CALLABLE_STATEMENT”
— | Subclause 16.3.2.4.13, “getStatementType ()"
— | Subclause'16.3.6.4.3, “getMode ()"
16.2.6:2.39 getTime (int)
public abstract Time getTime ( int paraneterl|ndex )
throws SQLException
Get the value of the SQL TIME parameter identified by parameterindex as a java.sql.Time.

ull;

NOTE 126 — An invocation of this method is generated by the translator if and only if the statement type of the profile

EntryInfo object for this RTStatement object has value CALLABLE_STATEMENT and the parameter Typelnfo object at
parameterindex in the EntryInfo object has mode=OUT or INOUT, and javaTypeName=java.sql.Time.
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Parameters

parameterIndex — the first parameter is 1 (one), the second is 2, etc.

Returns

If the value of the parameter identified by parameterIndex is not the SQL null value, then the value

Th

Se¢

16.

publ

Get

Pai

Ref

ofthanaramaeataridantifiad by naramatarlndasotharuica tha lavua null
e—tne-paaietertaentatHea By-pPaae e Raexs-o e FAaSe e gavahtt

FOWS

SQLException — if the SQL-implementation raises an exception condition.

» Also

Subclause 16.3.6.4.5, “getSQLType ()"
Subclause 16.3.6.4.1, “getJavaTypeName ()"
Subclause 16.3.2.2.3, “CALLABLE_STATEMENT”
Subclause 16.3.2.4.13, “getStatementType ()"
Subclause 16.3.6.4.3, “getMode ()”

2.6.2.40 getTimestamp (int)

ic abstract Tinestanp getTinestanp ( int paraneterlndex )
throws SQLException

the value of the SQL TIMESTAMP parameter identified by parameterindex as a java.sql.Timesta

NOTE 127 — An invocation of this method)is generated by the translator if and only if the statement type of the profi
EntryInfo object for this RTStatement object has value CALLABLE_STATEMENT and the parameter Typelnfo object a
parameterIndex in the Entrylnfo object has mode=0OUT or INOUT, and javaTypeName=java.sql.Timestamp.

rameters

parameterIndex>— the first parameter is 1 (one), the second is 2, etc.

lurns

[fthe value of the parameter identified by parameterIndex is not the SQL null value, then the v

mp.

alue

ofthe parameter identified by parameterIndex; otherwise, the Java null.

Throws

SQLException — if the SQL-implementation raises an exception condition.

See Also

232

Subclause 16.3.6.4.5, “getSQLType ()"
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—  Subclause 16.3.6.4.1, “getJavaTypeName ()”
—  Subclause 16.3.2.2.3, “CALLABLE_STATEMENT”
—  Subclause 16.3.2.4.13, “getStatementType ()"
—  Subclause 16.3.6.4.3, “getMode ()"

16.2.6.2.41 getUpdateCount ()

publli c abstract int getUpdateCount ( )
throws SQLException

Retlhtrns the current result of this RTStatement object as an update count; if the result is a ResultSet object
or there are no more results, -1 (negative one) is returned. It is only called once per result.

NOTE 128 — An invocation of this method is generated by the translator if and only if the execute type of the profile
Entrylnfo object for this RTStatement object has value EXECUTE.

Returns

— | Ifthe current result of this RTStatement object is a ResultSet object or there are no more results,
then -1 (negative one); otherwise, the current result as an update count.

Throws

— | SQLException — if the SQL-implementation raise§’an exception condition.

See¢ Also

— | Subclause 16.2.6.2.3, “execute ()"
— | Subclause 16.3.2.4.3, “getExecuteType ()"
— | Subclause 16.3.2.2.5, “EXECUTE”

16.2.6.2.42 getURL ()

publli c abstract int-"getURL ( int paraneterlndex )
t hrows SQLEXception, java.net. Ml formedURLException

Get the value of-ah SQL DATALINK parameter identified by parameterIndex as a java.net.URL object.

NOTE 129.></An invocation of this method is generated by the translator if and only if the statement type of the profile
Entrylnfo.object for this RTStatement object has value CALLABLE_STATEMENT and the parameter Typelnfo object a
barafneterIndex in the Entrylnfo object has mode=0UT or INOUT, and javaTypeName=java.net.URL.

Parameters

—  parameterlndex — the first parameter is 1 (one), the second is 2, etc.

Returns

—  Ifthe value of the parameter identified by parameterindex is not the SQL null value, then the value
of the parameter identified by parameterIndex; otherwise, the Java null.
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Throws

—  SQLException — if the SQL-implementation raises an exception condition.

— java.net.MalformedURLException — if the DATALINK URL value cannot be used to construct a
java.net.URL object.

16.2.6.2.43 getWarnings ()

publli c abstract SQ.Warning getWarnings ( )
t hrows SQLException

Thelfirst warning reported by invocations of methods on this Statement object is returned. A'Statement
objdct’s execute methods clear its SQLWarning chain. Subsequent Statement warnings-will be chained
to this SQLWarning.

Thewarning chain is automatically cleared each time execut e() , execut eRTQuer y{ ) 7or execut eUpdaf e()
is invoked on this RTStatement object.

NOTE 130 — If a ResultSet object is being processed, then any warnings associated with'\ResultSet reads will be chained
bn the ResultSet object and made available to the client on the associated iterator, ¢bject.

Returns

— | Ifthere is any outstanding SQLWarning, then the first SQLWarning; otherwise, null.

Throws

— | SQLException — if the SQL-implementatiofn’raises an exception condition.

Se¢ Also

— | Subclause 16.2.6.2.3, “execute ()”
— | Subclause 16.3.2.4.3, “getkxecuteType ()"
— | Subclause 16.3.2.2.5,“EXECUTE”

16.2.6.2.44 isBatchable ()

publli c abstract.bool ean i sBatchable ( ) throws SQLException

Returns true.if this RTStatement object is able to be added to a statement batch for deferred execution,
false otherwise. Batchable RTStatement objects are typically (but not exclusively) DDL, DML and invoc-
ations’ef' SQL-invoked procedures with no OUT parameters. If this RTStatement object returns OUT para-
meters or produces OIE Or MoTe side-cianmet resuttsets; thremr fatse s Teturmed:

If statement batching is not supported by the runtime implementation, this method returns false.

Use the methodi sBat chConpat i bl e() to determine whether this RTStatement object is compatible with
the batch context object passed when this RTStatement object was created.

This method is called after all | Nparameters and execution control attributes have been set, but before
RTStatement object execution.
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Returns

— Ifable to be batched, then true; otherwise, false.

Throws

—  SQLException — if the SQL-implementation raises an exception condition.

See¢ Also

— | Subclause 16.2.6.2.45, “isBatchCompatible ()”
— | Subclause 16.2.6.2.8, “getBatchContext ()"

16.2.6.2.45 isBatchCompatible ()

publli ¢ abstract bool ean isBatchConpatible ( ) throws SQLException

Returns true if this RTStatement object is compatible with the underlyingbatch context object, and fplse
othgrwise.

Thejunderlying batch context object is the batch context object that was passed to Connect edPr of i | e. get -
St af ement () when this RTStatement object was created. If no‘such batch context object was passed,
falsg is returned. The behavior of this method is undefined\in the following cases.

— | The RTStatement object was not obtained with-getSt at enent (i nt, Bat chCont ext ).
— | The RTStatement object is not batchable.

In géneral, RTStatement objects with one or more | Nparameters are only compatible with batch context
objdcts that contain other instances of the same RTStatement object. RTStatement objects without | N
pargmeters are only compatible with batch context objects that contain other RTStatement objects
without I N parameters.

Thigd method is called after all | Nparameters and execution control attributes have been set, but before
RTStatement object execution(

Returns

— | If compatible'with the underlying batch context object, then true; otherwise, false.

Throws

— | SQLException — if the SQL-implementation raises an exception condition.

See Also

—  Subclause 16.2.6.2.44, “isBatchable ()"
—  Subclause 16.2.6.2.8, “getBatchContext ()"
—  Subclause 16.2.2.2.5, “getStatement (int, BatchContext, Map)”
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16.2.6.2.46 aetArray (int, Array)

public abstract void setArray ( int paraneterlndex, java.sql.Array x ) throws SQLException

Set the parameter identified by parameterIndex to aj ava. sql . Array object.

NOTE 131 — An invocation of this method is generated by the translator if and only if the parameter Typelnfo object at
parameterindex in the profile EntryInfo object for this RTStatement object has mode=IN or INOUT, and javaTypeName =
java.sql.Array.

Parameters

— | parameterlndex — the first parameter is 1 (one), the second is 2, etc.

— | x — the value of the parameter identified by parameterIndex

Returns

— | Ifthe value of the parameter identified by parameterIndex is not the.SQL null value, then the vplue
of the parameter identified by parameterIndex; otherwise, the Java-null.

Throws

— | SQLException — if the SQL-implementation raises an‘exception condition.

See¢ Also

— | Subclause 16.3.2.4.6, “getParamlInfo (int)*
— | Subclause 16.3.6.4.5, “getSQLType )"

— | Subclause 16.3.6.4.1, “getJavaTypeName ()”
— | Subclause 16.3.6.4.3, “getMade ()"

16.2.6.2.47 setAsciiStreamWrapper (int, AsciiStream)

publli ¢ abstract void\SetAscii StreanW apper ( int param ndex, AsciiStreamXx )
t hrows SQuExeeption

Set the parameteridentified by parameterIndex to an sqlj.runtime.AsciiStream value. The driver converts
this|to an SQL ¢haracter string value. If the given value is Java null, then the parameter identified by
pardmeterIndex is set to the SQL null value.

If a yery long ASCII character string is input to a character string parameter, it might be more practi|cal
to send it via a java.io.Inputstream. JDBC reads the data [rom the stream as needed, until it reacnes the
end of the stream. The JDBC driver does any necessary conversion from ASCII to the SQL-data’s character
set.

NOTE 132 — The AsciiStream class implements java.io.InputStream, and adds a Java field, length, which is used to
determine the number of octets in the stream. The AsciiStream class typically wraps a standard Java stream class or a custom
subclass that implements the InputStream interface.

NOTE 133 — An invocation of this method is generated by the translator if and only if the parameter Typelnfo object at
parameterindex in the profile Entrylnfo object for this RTStatement object has mode=IN or INOUT, and javaType-
Name=sqlj.runtime.AsciiStream.
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Parameters

parameterIndex — the first parameter is 1 (one), the second is 2, etc.

x — the value of the parameter identified by parameterIndex

Throws

Sed

16.

publ

Set
this
Indse

Pai

Th

Se¢

SQLException — if the SQL-implementation raises an exception condition.

 Also

Subclause 16.3.2.4.6, “getParamInfo (int)”
Subclause 16.3.6.4.5, “getSQLType ()"
Subclause 16.3.6.4.1, “getJavaTypeName ()"

2.6.2.48 setBigDecimal (int, BigDecimal)

ic abstract void setBi gDeci nal
( int paraneterlndex, BigDeciml x )
throws SQLException

he parameter identified by parameterindex to a java‘math.Bigdecimal value. The driver convert
to an SQL NUMERIC value. If the given value is Javanull, then the parameter identified by paramsg
X is set to the SQL null value.

NOTE 134 — An invocation of this method is generated’by the translator if and only if the parameter Typelnfo object
barameterIndex in the profile EntryInfo object for this RTStatement object has mode=IN or INOUT, and javaType-
Name=java.math.BigDecimal.

rameters

parameterIlndex — the firstparameter is 1 (one), the second is 2, etc.

x — the value of the parameter identified by parameterindex

FOWS

SQLException — if the SQL-implementation raises an exception condition.

» Also

pter-

at

Subclause 16.3:24-6, “getParaminfo (int)
Subclause 16.3.6.4.5, “getSQLType ()"
Subclause 16.3.6.4.1, “getJavaTypeName ()"
Subclause 16.3.6.4.3, “getMode ()”
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16.2.6.2.49 setBinaryStreamWrapper (int, BinaryStream)

public abstract void setBinaryStreanWapper ( int param ndex, BinaryStreamx )
throws SQLException

Set the parameter identified by parameterIndex to an sqlj.runtime.BinaryStream value. The driver converts
this to an SQL binary string value. If the given value is Java null, then the parameter identified by para-
meterIndex is set to the SQL null value.

If a yery large binary value is input to a binary string parameter, it might be more practical to send. it via
a javya.io.InputStream. JDBC will read the data from the stream as needed, until it reaches the exid of|the
strepm.

NOTE 135 — The BinaryStream class implements java.io.InputStream, and adds a Java field, length, which'is used to
Hetermine the number of octets in the stream. The BinaryStream class typically wraps a standard Java.stream class ofr a
Cfustom subclass that implements the InputStream interface.

NOTE 136 — An invocation of this method is generated by the translator if and only if the parameter Typelnfo object at
barameterIndex in the profile EntryInfo object for this RTStatement object has mode=IN or(INOUT, and javaType-
Name=sqlj.runtime.BinaryStream.

Parameters

— | parameterlndex — the first parameter is 1 (one), the secondis 2, etc.

— | x — the value of the parameter identified by parameterlndex

Throws

— | SQLException — if the SQL-implementatiowraises an exception condition.

See¢ Also

— | Subclause 16.3.2.4.6, “getParamlnfo (int)”
— | Subclause 16.3.6.4.5, “getSQLType ()"
— | Subclause 16.3.6.4.1, “getJavaTypeName ()"

16.2.6.2.50 setBlob (int, Blob)

publli c abstractvoid setBlob ( int paraneterlndex, Blob x ) throws SQLException

Set the parameter identified by parameterindex to a Java Blob object.

NOTE 137 — An invocation of this method is generated by the translator if and only if the parameter Typelnfo objectat
bafameterIndex in the profile Entrylnfo object for this RTStatement object has mode=IN or INOUT, and javaTypeNarhe =

avassal.Blob
he §

Parameters

—  parameterlndex — the first parameter is 1 (one), the second is 2, etc.

— X — the value of the parameter identified by parameterIndex
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Throws

—  SQLException — if the SQL-implementation raises an exception condition.

See Also

—  Subclause 16.3.2.4.6, “getParamlInfo (int)”
— | Subclause 16.3.6.4.5, “getSQLType ()"

— | Subclause 16.3.6.4.1, “getJavaTypeName ()”
— | Subclause 16.3.6.4.3, “getMode ()"

16.2.6.2.51 setBoolean (int, boolean)

publli ¢ abstract void set Bool ean
( int paraneterlndex, boolean x )
throws SQLException

Set the parameter identified by parameterIndex to a Java boolean value>The driver converts this to fan
SQL|BOOLEAN value.

NOTE 138 — An invocation of this method is generated by the translatofuif and only if the parameter Typelnfo object at
barameterIndex in the profile Entrylnfo object for this RTStatement object has mode=IN or INOUT, and javaType-
Name=Dboolean.

Parameters

— | parameterIndex — the first parameter is_1\(one), the second is 2, etc.

— | x — the value of the parameter identified by parameterIndex

Throws

— | SQLException — if the SQl-implementation raises an exception condition.

Se¢ Also

— | Subclause 16:3:2.4.6, “getParamlInfo (int)”
— | Subclause(16.3.6.4.5, “getSQLType ()"

— | Subclause 16.3.6.4.1, “get]avaTypeName ()”
— | Subclause 16.3.6.4.3, “getMode ()"

16.2.6.2.52 setBooleanWrapper (int, Boolean)

public abstract void setBool eanW apper
( int paranmeterl|ndex, Boolean x )
throws SQLException

Set the parameter identified by parameterIndex to a java.lang.Boolean value. The driver converts this to
an SQL BOOLEAN value. If the given value is Java null, then the parameter is set to the SQL null value.

© ISO/IEC 2023 - All rights reserved 239


https://standardsiso.com/api/?name=b6076cd830ee0fb70cf5d67a4897c3b9

ISO/IEC 9075-10:2023(E)
16.2 SQL] sqlj.runtime.profile interfaces

NOTE 139 — An invocation of this method is generated by the translator if and only if the parameter Typelnfo object at
parameterindex in the profile EntryInfo object for this RTStatement object has mode=IN or INOUT, and javaType-
Name=java.lang.Boolean.

Parameters

parameterIindex — the first parameter is 1 (one), the second is 2, etc.

x —the value of the parameter identified hy parampfprlndpv

Th

Se¢

16.

publ

Set {
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Paj

Th

FOWS

» Also

Subclause 16.3.2.4.6, “getParamInfo (int)”
Subclause 16.3.6.4.5, “getSQLType ()"
Subclause 16.3.6.4.1, “get]JavaTypeName ()"
Subclause 16.3.6.4.3, “getMode ()”

2.6.2.53 setByte (int, byte)

ic abstract void setByte
( int paraneterlndex, byte x )
throws SQLException

YINT value.

rameters

FOWS

SQLException — if the SQL-implementation raises an exception condition.

parameterIndex—the first parameter is 1 (one), the second is 2, etc.

x — the value of the parameter identified by parameterIndex

SQLException — if the SQL-implementation raises an exception condition.

he parameter identified by parameterlhdex to a Java byte value. The driver converts this to an $QL

NOTE 140 — An invocation of this methed)is generated by the translator if and only if the parameter Typelnfo object at
barameterIndex in the profile Entrylnfo object for this RTStatement object has mode=IN or INOUT, and javaTypeName=sbyte.

See Also

240

Subclause 16.3.2.4.6, “getParamInfo (int)”
Subclause 16.3.6.4.5, “getSQLType ()"
Subclause 16.3.6.4.1, “getJavaTypeName ()"
Subclause 16.3.6.4.3, “getMode ()”
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16.2.6.2.54 setBytes (int, byte)

public abstract void setBytes
( int paraneterlndex, byte x[] )
throws SQLException

Set the parameter identified by parameterIndex to a Java array of bytes. The driver converts this to an
SQL binary string (VARBINARY or LONGVARBINARY, depending on the argument’s size relative to the
driver’s limits on VARBINARY values), If the given value is Java null, then the parameter identified by
parameterindex is set to the SQL null value.

NOTE 141 — An invocation of this method is generated by the translator if and only if the parameter Typelnfd.object at
barameterIndex in the profile Entrylnfo object for this RTStatement object has mode=IN or INOUT, and javaTypeName=|byte.

Parameters

— | parameterlndex — the first parameter is 1 (one), the second is 2, etc.

— | x — the value of the parameter identified by parameterIndex

Throws

— | SQLException — if the SQL-implementation raises an exeception condition.

See¢ Also

— | Subclause 16.3.2.4.6, “getParamlInfo (int)”
— | Subclause 16.3.6.4.5, “getSQLType ()"

— | Subclause 16.3.6.4.1, “getJavaTypeName ()”
— | Subclause 16.3.6.4.3, “getMode/()*

16.2.6.2.55 setByteWrapper (int, Byte)

publli ¢ abstract void setByteW apper
( int paraneterhndex, Byte x )
throws SQLException

Set the parameter identified by parameterIndex to a java.lang.Byte value. The driver converts this t¢ an
SQL|TINYINT valte. If the given value is Java null, then the parameter identified by parameterindex|is
set fo the SQL null value.
NOTE 142 — An invocation of this method is generated by the translator if and only if the parameter Typelnfo object at

barameterIndex in the profile EntryInfo object for this RTStatement object has mode=IN or INOUT, and javaType-
Name=java.lang.Byte.

Parameters

—  parameterlndex — the first parameter is 1 (one), the second is 2, etc.

— X — the value of the parameter identified by parameterIndex
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Throws

SQLException — if the SQL-implementation raises an exception condition.

See Also

Subclause 16.3.2.4.6, “getParamInfo (int)”

16.

publ

Set {
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end
SQL
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Th

Subclause 16.3.6.4.5, “getSQLType ()"
Subclause 16.3.6.4.1, “getJavaTypeName ()"
Subclause 16.3.6.4.3, “getMode ()”

2.6.2.56 setCharacterStreamWrapper (int, CharacterStream)

ic void setCharacterStreamWapper ( int columlndex, CharacterStfeamx )
throws SQLException

he parameter identified by parameterIndex to an sqlj.runtime.CharacterStream object. The driy
rerts this to an SQL LONGVARCHAR value. If the given value is Java‘null, then the parameter ident
arameterindex is set to the SQL null value.

rery large Unicode value is input to a LONGVARCHAR pardmeter, it might be more practical to s
an instance of java.io.Reader. JDBC will read the data frem the stream as needed, until it reache;

character set.

NOTE 143 — The CharacterStream class implements java.ig.Reader, and adds a Java field, length, which is used to deter
he number of characters in the stream. The CharacterStream class typically wraps a standard Java Reader object or
nstance of a custom subclass that implements the Reader interface.

NOTE 144 — An invocation of this method is genierated by the translator if and only if the parameter Typelnfo object
parameterIndex in the profile EntryInfo objectfor this RTStatement object has mode=IN or INOUT, and has javaTypel]]
= sglj.runtime.CharacterStream.

rameters

parameterIndex — the first column is 1 (one), the second is 2, etc.

x — the value of the parameter identified by parameterIndex

FOWS

SQILiException — if the SQL-implementation raises an exception condition.

of the stream. The JDBC driver will do any necessary’c¢onversion from Unicode to the appropriate

rer
fied

bnd
the

mine

AN

at
Name

See Also

Subclause 16.3.2.4.6, “getParamlInfo (int)”
Subclause 16.3.6.4.5, “getSQLType ()"
Subclause 16.3.6.4.1, “get]JavaTypeName ()"

16.2.6.2.57 setClob (int, Clob)

publ

242

ic abstract void setCdob ( int paraneterlndex, Cob x ) throws SQ.Exception
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Set the parameter identified by parameterIndex to a Java Clob object.

NOTE 145 — An invocation of this method is generated by the translator if and only if the parameter Typelnfo object at
parameterindex in the profile Entrylnfo object for this RTStatement object has mode=IN or INOUT, and javaTypeName =
java.sql.Clob.

Parameters

— _parameterIndex — the first parameter is 1 (one), the second is 2, etc.

— | x — the value of the parameter identified by parameterIndex

Throws

— | SQLException — if the SQL-implementation raises an exception condition.

See¢ Also

— | Subclause 16.3.2.4.6, “getParamlInfo (int)”
— | Subclause 16.3.6.4.5, “getSQLType ()"

— | Subclause 16.3.6.4.1, “getJavaTypeName ()”
— | Subclause 16.3.6.4.3, “getMode ()"

16.2.6.2.58 setDate (int, Date)

publli ¢ abstract void setDate
( int paraneterlndex, Date x )
throws SQLException

Set the parameter identified by parameterIndex to a java.sql.Date value. The driver converts this to pn
SQL|DATE value. If the given value is‘Java null, then the parameter identified by parameterIndex is get
to the SQL null value.

NOTE 146 — An invocation of this/method is generated by the translator if and only if the parameter Typelnfo object at
barameterIndex in the profile.Entrylnfo object for this RTStatement object has mode=IN or INOUT, and javaType-
Name=java.sql.Date.

Parameters

— | parameterindex — the first parameter is 1 (one), the second is 2, etc.

— | x —the value of the parameter identified by parameterIndex

Throws

—  SQLException — if the SQL-implementation raises an exception condition.

See Also

—  Subclause 16.3.2.4.6, “getParamlInfo (int)”
—  Subclause 16.3.6.4.5, “getSQLType ()"
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Subclause 16.3.6.4.1, “getJavaTypeName ()"
Subclause 16.3.6.4.3, “getMode ()"

16.2.6.2.59 setDouble (int, double)

public abstract void setDoubl e
( int paranmeterl|ndex, double x )
t hrows SQLException
Set the parameter identified by parameterIndex to a Java double value. The driver converts this-to a|n
SQL{DOUBLE PRECISION value.
NOTE 147 — An invocation of this method is generated by the translator if and only if the parameter Typelnfo object at
parameterIndex in the profile Entrylnfo object for this RTStatement object has mode=IN or INOUT, and,javaType-
Name=double.
Parameters
— | parameterIndex — the first parameter is 1 (one), the second is 2, ett.
— | x — the value of the parameter identified by parameterIndex
Throws
— | SQLException — if the SQL-implementation raises an-exception condition.
See¢ Also
— | Subclause 16.3.2.4.6, “getParamInfo (int)”
— | Subclause 16.3.6.4.5, “getSQLType ()*
— | Subclause 16.3.6.4.1, “getJavaTypeName ()"
— | Subclause 16.3.6.4.3, “getMode ()"
16.2.6.2.60 setDoubleWrapper (int, Double)
publli c abstract voi-d) set Doubl eW apper
( int paraneterlndex, Double x )
t hr ows _SQ@-Excepti on
Set the parameter identified by parameterIndex to a java.lang.Double value. The driver converts this to
an §QL DOUBLE PRECISION value. If the given value is Java null, then the parameter identified by para-
metprlindex is set to the SQL null value.
UTE 146 — An Invocation orf this method IS generated Dy the transiator IT and only IT the parameter I'ypelnio objec at

parameterindex in the profile Entrylnfo object for this RTStatement object has mode=IN or INOUT, and javaType-
Name=java.lang.Double.

Parameters

244

parameterIndex — the first parameter is 1 (one), the second is 2, etc.

x — the value of the parameter identified by parameterIndex
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Throws

—  SQLException — if the SQL-implementation raises an exception condition.

See Also

—  Subclause 16.3.2.4.6, “getParamlInfo (int)”
— | Subclause 16.3.6.4.5, “getSQLType ()"

— | Subclause 16.3.6.4.1, “getJavaTypeName ()”
— | Subclause 16.3.6.4.3, “getMode ()"

16.2.6.2.61 setFloat (int, float)

publli c abstract void setFl oat
( int paraneterlndex, float x )
throws SQLException

Set the parameter identified by parameterIndex to a Java float value. The driver converts this to an $QL
FLOAT value.

NOTE 149 — An invocation of this method is generated by the translatofuif and only if the parameter Typelnfo object at
barameterIndex in the profile EntryInfo object for this RTStatement object has mode=IN or INOUT, and javaTypeName=float.

Parameters

— | parameterlndex — the first parameter is 1 fone), the second is 2, etc.

— | x — the value of the parameter identified by parameterIndex

Throws

— | SQLException — if the SQL-implementation raises an exception condition.

Se¢ Also

— | Subclause 16.3:24.6, “getParamInfo (int)”
— | Subclause.16.3.6.4.5, “getSQLType ()"

— | Subclause 16.3.6.4.1, “getJavaTypeName ()"
— | Stbclause 16.3.6.4.3, “getMode ()"

16.2.6.2.62 setFloatWrapper (int, Float)

public abstract void setFl oat Wapper
( int parameterl|ndex, Float x )
t hrows SQLException

Set the parameter identified by parameterIndex to a java.lang.Float value. The driver converts this to an
SQL FLOAT value. If the given value is Java null, then the parameter identified by parameterIndex is set
to the SQL null value.
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NOTE 150 — An invocation of this method is generated by the translator if and only if the parameter Typelnfo object at
parameterindex in the profile EntryInfo object for this RTStatement object has mode=IN or INOUT, and javaType-
Name=java.lang.Float.

Parameters

parameterIindex — the first parameter is 1 (one), the second is 2, etc.

x —the value of the parameter identified hy parampfprlndpv

Th

Se¢

16.

publ

Set {
INT

Paj

Th

FOWS

» Also

Subclause 16.3.2.4.6, “getParamInfo (int)”
Subclause 16.3.6.4.5, “getSQLType ()"
Subclause 16.3.6.4.1, “get]JavaTypeName ()"
Subclause 16.3.6.4.3, “getMode ()”

2.6.2.63 setlnt (int, int)

ic abstract void setlnt
( int paraneterlndex, int x )
throws SQLException

EGER value.

rameters

FOWS

SQLException — if the SQL-implementation raises an exception condition.

he parameter identified by parameterlhdex to a Java int value. The driver converts this to an SQL

parameterIndex—the first parameter is 1 (one), the second is 2, etc.

x — the value of the parameter identified by parameterIndex

SQLException — if the SQL-implementation raises an exception condition.

NOTE 151 — An invocation of this methed)is generated by the translator if and only if the parameter Typelnfo objectj at
barameterIndex in the profile Entrylnfo.object for this RTStatement object has mode=IN or INOUT, and javaTypeNamé¢=int.

See Also

246

Subclause 16.3.2.4.6, “getParamInfo (int)”
Subclause 16.3.6.4.5, “getSQLType ()"
Subclause 16.3.6.4.1, “getJavaTypeName ()"
Subclause 16.3.6.4.3, “getMode ()”
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16.2.6.2.64 setIntWrapper (int, Integer)

public abstract void setlntWapper
( int paraneterlndex, |nteger x )
throws SQLException

Set the parameter identified by parameterIndex to a java.lang.Integer value. The driver converts this to
an SQL INTEGER value. If the given value is Java null, then the parameter identified by parameterindex
is set to the SQL null value

NOTE 152 — An invocation of this method is generated by the translator if and only if the parameter Typelnfo objécy at
barameterIndex in the profile Entrylnfo object for this RTStatement object has mode=IN or INOUT, and javaType*
Name=java.lang.Integer.

Parameters

— | parameterlndex — the first parameter is 1 (one), the second is 2, etc.

— | x — the value of the parameter identified by parameterIndex

Throws

— | SQLException — if the SQL-implementation raises an excéption condition.

See¢ Also

— | Subclause 16.3.2.4.6, “getParamlInfo (int)”
— | Subclause 16.3.6.4.5, “getSQLType ()"

— | Subclause 16.3.6.4.1, “getJavaTypeName ()"
— | Subclause 16.3.6.4.3, “getMode ()

16.2.6.2.65 setLong (int, long)

publli ¢ abstract void setleng
( int paraneterlindex, long x )
throws SQLExcepti on

Set the parameteridentified by parameterIndex to a Java long value. The driver converts this to an $QL
BIGINT value.

NOTE 153.>-/An invocation of this method is generated by the translator if and only if the parameter Typelnfo object at
barameterIndex in the profile Entrylnfo object for this RTStatement object has mode=IN or INOUT, and javaTypeNameslong.

Parameters

—  parameterlndex — the first parameter is 1 (one), the second is 2, etc.

—  x — the value of the parameter identified by parameterIndex

Throws

—  SQLException — if the SQL-implementation raises an exception condition.
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See Also

—  Subclause 16.3.2.4.6, “getParamlInfo (int)”
—  Subclause 16.3.6.4.5, “getSQLType ()"

—  Subclause 16.3.6.4.1, “getJavaTypeName ()"
—  Subclause 16.3.6.4.3, “getMode ()"

16.2.6.2.66 setLongWrapper (int, Long)

publli ¢ abstract void setLongW apper
( int paraneterlndex, Long x )
throws SQLException

Set the parameter identified by parameterIndex to a java.lang.Long value. The driver’‘converts this tp an
SQL|BIGINT value. If the given value is Java null, then the parameter identified byyparameterindex ig set
to the SQL null value.

NOTE 154 — An invocation of this method is generated by the translator if and only-if.the parameter Typelnfo object at
barameterIndex in the profile EntryInfo object for this RTStatement object has mode=IN or INOUT, and javaType-
Name=java.lang.Long.

Parameters

— | parameterlndex — the first parameter is 1 (one), the'second is 2, etc.

— | x — the value of the parameter identified by parameterIndex

Throws

— | SQLException — if the SQL-implemrentation raises an exception condition.

See¢ Also

— | Subclause 16.3.2.4.6, “getParamlInfo (int)”
— | Subclause 16.3.6,4:5,“getSQLType ()"

— | Subclause 163y6°4.1, “getJavaTypeName ()”
— | Subclause 16.3.6.4.3, “getMode ()"

16.2.6.2:67 setMaxFieldSize (int)

publiTabstract—vord—setvaxFretdSrze{—t—Tex )
throws SQLException

The maxFieldSize limit (in bytes) is the maximum amount of data returned for any column value; it only
applies to binary string and character string (BINARY, VARBINARY, LONGVARBINARY, CHAR, VARCHAR,
and LONGVARCHAR) columns. Such columns can be fetched into Java String, Byte array, or stream objects.
If the limit is exceeded, the excess data is discarded.
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Parameters

— max — the new max column size limit; zero means unlimited

Throws

—  SQLException — if the SQL-implementation raises an exception condition.

— | SQLException: Java-related condition — unsupported feature (46110) — if max is set to other than
MaxFieldSize’s default value and support for Feature J003, “Execution control”, is not provided

16.2.6.2.68 setMaxRows (int)

publli ¢ abstract void set MaxRows ( int nax )
throws SQLException

Sets|the maxRows limit of this RTStatement object. The maxRows limit is theqmaximum number of ows
that{can be contained by a ResultSet object or by an RTResultSet object created by executing this
RTStatement object. If the limit is exceeded, then the excess rows are dropped.

Parameters

— | max — the new max row limit; zero means unlimited

Throws

— | SQLException — if the SQL-implementatiofraises an exception condition.

— | SQLException: Java-related condition =< unsupported feature (46110) — if max is set to other than
MaxRow’s default value and suppott-for Feature J003, “Execution control”, is not provided.

16.2.6.2.69 setObject ()

publli ¢ abstract voi d set Objiect
( int paraneterlndexX, Object x )
throws SQLExcepti'on

Set the parameter identified by parameterindex to a Java object value. If the Typelnfo object for this
parameter in the profile EntryInfo object has SQL Type STRUCT, DISTINCT, or JAVA_OBJECT, then the
runfime implemeftation uses this SQL Type, following the semantics described for the execution of
set (bj ect ()(In'JDBC. Otherwise, the driver uses the type SQL OTHER. If the given value is Java null, then
the parameter’identified by parameterindex is set to the SQL null value.

Thid method can also be used to pass implementation-defined user-defined data types, by using a Driver-

Spe»!‘ﬁr‘ lavatuna

HTC v oy per

NOTE 155 — An invocation of this method is generated by the translator if and only if the parameter Typelnfo object at
parameterindex in the profile EntryInfo object for this RTStatement object has mode IN or INOUT, and SQLType STRUCT,
DISTINCT, JAVA_OBJECT, or OTHER. In such cases, the javaTypeName indicates the expected Java Class of the object; the
class cannot be handled by any other setXXX method defined by this RTStatement object. Accordingly, this method is also
used as the catch-all for any unrecognized types.

Parameters

—  parameterlndex — the first parameter is 1 (one), the second is 2, etc.
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—  x — the value of the parameter identified by parameterIndex

Throws

—  SQLException — if the SQL-implementation raises an exception condition.

See Also

— | Subclause 16.3.2.4.6, “getParamlInfo (int)”
— | Subclause 16.3.6.4.5, “getSQLType ()"

— | Subclause 16.3.6.4.1, “getJavaTypeName ()"
— | Subclause 16.3.6.4.3, “getMode ()"

16.2.6.2.70 setQueryTimeout (int)
publli c abstract void setQueryTi neout ( int seconds )
throws SQLException

Setg/the queryTimeout limit of this RTStatement object. The queryTimeout limit is the maximum number
of s¢conds the SQLJ runtime implementation will wait for an invecation of execut e() to complete. If the
limif is exceeded, an SQLException is thrown.

Parameters

— | seconds — the new query timeout limit in\$€conds; zero means unlimited

Throws

— | SQLException — if the SQL-implementation raises an exception condition.

— | SQLException: Java-related-condition — unsupported feature (46110) — if seconds is set to ottll(;er
than QueryTimeout’s default value and support for Feature J003, “Execution control”, is not provided.

16.2.6.2.71 setRef (int, Ref)

publli c abstract{Aoid set Ref
( int_ paraneterlndex, Ref x )
t hr ows) SQLExcept i on

Set the parameter identified by parameterIndex to a java.sql.Ref value. The driver converts this to an|SQL
REF value. If the given value is Java null, then the parameter identified by parameterIndex is set to the
SQL mit-vatte:

NOTE 156 — An invocation of this method is generated by the translator if and only if the parameter Typelnfo object at
parameterindex in the profile Entrylnfo object for this RTStatement object has mode=IN or INOUT, and javaType-
Name=java.sql.Ref.

Parameters

—  parameterlndex — the first parameter is 1 (one), the second is 2, etc.

—  x — the value of the parameter identified by parameterIndex
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