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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Com-
mission) form the specialized system for worldwide standardization. National bodies that are members
of ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, govern-
mental and non-governmental, in liaison with ISO and IEC, also take part in the work.
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— ISO/IEC 9075-13, fifth edition;
— ISO/IEC 9075-14, sixth edition;

— ISO/IEC 9075-15, second edition;

— ISO/[EC 9075-16, first edition.
Alist of dll parts in the ISO/IEC 9075 series can be found on the ISO and IEC websites.
Any feedpack or questions on this document should be directed to the user’s national standardis body. A

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

Clquse 3, “Terms and definitions”, defines the terms and definitions used in this document.
Clquse 4, “Concepts”, presents concepts used in the definition of the Object Language BinLngs.
Clduse 5, “Lexical elements”, defines the lexical elements of the language.
Clduse 6, “Scalar expressions”, defines the elements of the language that produce scalar values.

Clguse 7, “Additional common rules”, specifies the rules for assignments-that retrieve datd from or
stdre data into SQL-data, and formation rules for set operations.

Clguse 8, “Data manipulation”, defines the data manipulation statements.
Clduse 9, “Control statements”, defines the SQL-control statements.

Clduse 10, “Transaction management”, defines the SQLtransaction management statemepts.
Clduse 11, “Embedded SQL”, defines the host language embeddings.
C

f—

duse 12, “SQL]J reserved names”, defines the reserved names for SQLJ.
Clguse 13, “Common subelements”, defines.the commonly used subelements for SQLJ.

C

—

duse 14, “<SQL]J specific clause> and contents”, defines the syntax and rules for SQL]J copstructs.
Clquse 15, “Package sqlj.runtime”; specifies the SQLJ runtime package.
C
C
C

f—

duse 16, “Package sqlj.runtithe.profile”, specifies the SQLJ runtime profile package.

—

duse 17, “sqlj.runtime.profile.util.ProfileCustomizer”, specifies the SQL]J profile customizer class.

—

duse 18, “Status codes”, defines SQLSTATE values related to Object Language Bindings.

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

ex A, “SQLi conformance summary”, is an informative Annex. [t summarizes the confofmance
uirements of the SQL language.

Annéx’B, “Implementation-defined elements”, is an informative Annex. It lists those features for
whtie e DOy O ents estne &S ax-themeatine ereturnedresuttsthe effect
on SQL-data and/or schemas, or other aspect is partly or wholly implementation-defined.

TOTCU d d SV > O

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
space is not significant.

All Claudes 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 Scppe

ISO/IECP075-2 specifies embedded SQL for the programming languages: Ada, C, COBOL, Fortran,

MUMPS,

Pascal, apd PL/I. This document defines similar features of Database language SQL that support enjbedding

of SQL-sfatements into programs written in the ]ava1 programming language-~The embedding

fSQL

into Javq is commonly known as “SQLJ”. This document specifies the syntaxand semantics of SQL], as
well as hechanisms to ensure binary portability of resulting SQL] applications. In addition, it specifies a

number |of Java packages and their contained classes (including metheds).

Throughout this document, the terms “SQLJ” and “SQL/OLB” are used 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
references, the latest edition of the referenced document (including any amendments) applies.

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

(SOL/fFramework)

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

ISO/IEC 9075-4, Information technology — Database languages — SQL — Part 4:’Persistent Stored
Modules (SQL/PSM)

The Unicode Consortium. The Unicode Standard (Information about thelatest version of the Wnicode
standqrd can be found by using the “Latest Version” link on the “Enumerated Versions of The Upicode
Standprd” page.) [online]. Mountain View, California, USA: The Unicode Consortium, Available at
htt pp: // ww. uni code. or g/ ver si ons/ enuner at edversi ons. ht m

Java Qommunity Process. The Java™ Language Specificatiofy [online]. Java SE 13 Edition. Redjvood
Shorep, California, USA: Oracle, Availableatht t ps: // do€s. or acl e. coni j avase/ specs|/ j | s/ -
sel3|jls13. pdf

Java Qommunity Process. /JDBC™ 4.3 Specification [enline]. Edition 4.3. Redwood Shores, California,
USA: Qracle, Available at ht t ps: / / downl oadv@r acl e. com ot n- pub/j cp/ -
jdbct 4 3-nrel 3-eval -spec/jdbc4. 3-fr-spec. pdf

Java Qommunity Process. Java Naming and Directory Interface™ [online]. Redwood Shores, California,
USA: (racle, Availableatht t ps: // docCs. or acl e. coni j avase/ 8/ docs/t echnot es/ gui des/ -
jndifindex. htm

Java Jommunity Process. Thé JavaBeans™ 3.0 Specification [online]. Edition 3.0. Redwood Shores,
Califopnia, USA: Oracle, Available at ht t ps: / / downl oad. or acl e. com ot ndocs/ | cp/
ej b-B_0- pr-spec- oth+JSpec/
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:2023(E)

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

— IS(
— IE

3.1
accesso
method

Note 1 t¢ entry: An accessor method is either a named accessor method (3.10) or a

positiong

3.2
customi

implemsg
SQL-imp

Note 1 t¢ entry: This frequently involves creating new.versions of some of the object instances

in the S(

3.3
generat

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

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

r method
that, when invoked, accesses column data returned by a result set iterater object

bd accessor method (3.14).

zation
ntation-specific process of tailoring an SQL] application’s embedded SQL to run agains
lementation

)L] translation-generated profile, to create customized profile object instances.

ed connection class

class wTse methods, when invoked, maintain a named SQL-connection
t

Note 1
nection

3.4
generat

class whiose methods, wheniinvoked, provide access to the rows and columns of SQL queries as

with res

Note 1 tp entry: A generated iterator class is either a generated named iterator class (3.5) or a

generatg

3.5
generat

entry: The signature of this class is produced as a side effect of the direct inclusion of
Heclaration clause> in a program written in the Java programming language.

ed iterator class

L1t set iterators
d positigned-iterator class (3.6).

ed’named iterator class

atarget

stored

a <con-

sociated

generat

diterator-class (3 A.) with 3 cignahn‘n that is prnr]nr‘nﬂ a5 a3 side effect of the inclusion g

fan

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

3.6

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
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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;.

possibly differing between SQL-implementations, but provided as part of each particular SQL-implement-
ation

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

execute pgainst its target SQL-implementation

3.10
named 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 t¢ entry: A named accessor method derives both its name and-its result datatype from its|defining
<named|iterator> clause.

3.11
Java primitive datatype
one of the following Java types: boolean, byte, short, intylong, float, or double

Note 1 t¢ entry: For interoperability with JDBC, thedava primitive datatype char is intentionally omitted
from thi list.

3.12
l-valued expression
Java expfession that is allowed to appear as the LeftHandSide of a Java assignment, as defined i1} Java

Note 1 tp entry: For example, arnrl-valued expression may be a named variable, such as a local yjariable
or a field of the current object or class, or it may be a computed variable, as can result from a field access
or an arrfay access.

3.13

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

Note 1 t¢ entry: The serialized objects can then be accessed for additional processing by a customizer
or by th¢ SQL] runtime system.

3.14

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)
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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 fdefined on objects of the RTStatement class or a subclass of RTStatement, that wheninvoked
passes bfind variables of the given datatype as input parameters to the SQL-implementatipn

3.18
SQLJ file
file with|the suffix ".sqlj' (or file type 'sqlj') containing Java source language or SQLJ-constructs, that is
input to |SQLJ translation (3.19)

3.19
SQLJ translation
process pf transforming a Java application program containing embedded SQL into two or more fifferent
files, ong identical to the original Java application except that use.of.embedded SQL is replaced yith Java
code invpking SQLJ’s runtime API, and the others being profile files

3.20
SQLJ trj:llslation unit
collection of user-defined classes and property files defined or referenced by a given SQLJ file (3]18), and

the transglator-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 Concepts

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

4.1
This Sub

41.1
This Sub
The notsa

The synt
htt ps:

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

1 SO | H
file nam

4.1.2

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

4.1.3
In this d

is the name of a Java class or interface. If java@“type is the name of a Java class, then this phrase i

to denot
by invoc

type.
If java tyf
— An
— An
— An
The follc

Notations and conventions

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

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

ax defined in this document is available from the ISO website as a/digital artifact”. See
/ standards.iso.org/iso-iec/9075/-10/ ed- 5/ en/ 4o.download digital art

C 9075-10( E) _OLB. bnf . t xt . To download the syntaxdefined in an XML format, s
bd | SO | EC 9075- 10( E) _OLB. bnf . xnl .

First term usage

Java-related conventions

bcument, the word “object” is used in.phrases of the form “a java type object”, where ja

e a Java object that is either an instance of the class java type, meaning that it has been
ation of a constructor of the class java type, or an instance of one of the subclasses of cl

pe is the name of a Java interface, then this phrase denotes an object that is one of the f¢
instance of a classthat implements the interface java type.

instance of asclass that implements an interface that extends the interface java type.
instance-of a subclass of such class.

wing denotations also hold throughout this document.

— Ag

ifacts for

elect the

va type

5 meant
created
ass java

llowing.

onnection 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

sql
— An

j . runtime. ConnectionCont ext.

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

— A named iterator is an instance of a class that is generated by an SQLJ 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 .

— Apositioned 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

cla

ss implements the interface sql j . runti ne. Posi tionedl terator.
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4.1 Notations and conventions

— Aniterator is either a named iterator or a positioned iterator.

4.1.4  Specification of translator-generated classes

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

DeFcribes 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 Entrylnfo Properties

Defines the properties of the profile Entrylnfo object created for-this syntax element, if any. If an
Enfrylnfo Java field is not listed explicitly in this heading, it:defaults to the value describedl in
Subclause 4.4.5.2, “EntryInfo overview”.

— Binary Composition

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

The property of binary composition states that each of the elements defined by <SQL] sp4cific

clause>s can interoperate with elements-defined in other <SQL] specific clause>s, even if the <SQL]
specific clause>s are translated with different SQL]J translators. The Binary Composition headings
define the minimal set of expected behavior for each <SQL] specific clause> to achieve this|interop-
ergbility.

ThE requirements defined injthese headings augment the requirements defined in the Signature
headings.

— Cofe Generation

Defines the runtime calls made to the ConnectedProfile, RTStatement, and RTResultSet infterfaces
of the sqlj.runtime.profile package by the various <SQL] specific clause>s. These interfa¢es are

implemented by implementation-specific runtime packages, and thus the calls made to them shall
beuniformly specified.

Theseheadings are distinguished from the Binary Composition headings in that they specify the
internal implementation of the <SQL] specific clause>s, whereas the Binary Composition headings
define additions to the client visible signature of the <SQL] specific clause>s.

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
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 Unicode through
its UTF8, UTF16, and UTF32 character sets, which represent different encodings for Unicode character
data. Whernrcharacterdatatsmovedbetweemrarr SQ=serveramdanr SQE/0tB host program;,amrSQL/OLB
implemgntation that provides SQL character set support for UTF8, UTF16, and/or UTF32 issrequired to
supportfimplicit conversion between Java string data and the supported Unicode encodings. Any support
for implilcit conversions to and from character sets other than Unicode is implementation-defined|(1A018).
Because|of Java’s reliance on Unicode as an internal representation for character data, the SQL/OLB
specificdtion does not define support for host variables that hold character data based on character sets
other than Unicode.

The rulek in ISO/IEC 9075-2 for appearance of characters in SQL <token>s,of SQL-statements alsp govern
the appearance of characters in SQL]J clauses, with the exception of characters appearing in Java identifiers
and Javalhost expressions. All characters appearing in an SQLJ clause(shall be defined in the Unjcode

character set.

4.3 |Embedded syntax

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

‘Augmer t the 1st paragraph‘ by adding “except <embedded SQL Java program=>s ” as a restrictipn for
<embedfled SQL host program>s in the last sentence of the lead text of the Rule.

‘Insert after the 1st paragraph:| When the <embedded SQL host program> immediately contairls an

<embedfled SQL Java program>, such a hybrid compilation unit is defined to be equivalent to a compilation
unit in which the SQL-statements have been replaced by use of Java classes whose methods, whenjinvoked,
make usk of JDBC.

‘Insert after the 1st paragraph:‘ An'SQL-implementation may reserve portions of the name spade for the
names of procedures, subroutines, program variables, branch labels, <SQL-client module definition>s,
or <extefrnally-invoked pro¢edure>s for <embedded SQL host program>s other than <embeddgd SQL
Java program>s; if a pogtion’ of the name space is so reserved, the portion reserved is implemerjtation-
defined [IA051).

4.4 |Introduction to SQLJ

441 Overview

ISO/IEC 9075-2 specifies embedded SQL, a method of embedding SQL into a host programming language.
It defines details of such an embedding for the programming languages Ada, C, COBOL, 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
different SQL-implementations. This Subclause elaborates upon how that degree of portability can be
achieved.

4.4.2 SQL constructs

The follgwing kinds of SQL constructs are permitted to appear in SQLJ programs.
—  Quleries: SELECT statements and expressions.

o

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

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

—  Tr3nsaction control: COW T, ROLLBACK, etc.
—  Daga Definition Language (DDL; called “Schema Manipulatien .anguage” in SQL): CREATE, DROP, etc.
—  Calls to SQL-invoked procedures: e.g., CALL MYPROC(: x{/:y, :2Z)
— Inyocations of SQL-invoked functions: e.g., VALUES( “dWFUN( : xX) )

—  Asgignment statement: SET

4.4.3 SQL]J clauses

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

Each SQLJ clause begins with the token #sql , which is not a valid Java identifier, and is terminated by a
semicol@n, and as such makes the ¢lause and its SQL contents recognizable to an SQL]J translatdr.

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

In an SQJ executabletclatse, the tokens that appear inside of the braces are SQL <token>s and ksepar-
ator>s, dxcept for the'tokens of the Java programming language appearing as host variables and paren-
thesized|host expressions. All host variables and parenthesized host expressions shall be distinguished
by the c¢lon character in order for the translator to be able to identify them. SQL <token>s and|<separ-
ator>s nevereccur outside of the single pair of braces of an SQL]J executable clause.

In general, SQL <token>s are case-insensitive (except for identitiers delimited by double quotes), and
can be written 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
4.4.4.1

Binary portability

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

Connection context objects defined by one application can be used in SQL] executable clauses of
another application. Similarly, result set iterator objects defined by one application can be instanti-
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hfigurable SQL execution control
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the eventual runtime environment.

ortability is achieved though a framework that is based tipon the following four aspect
ntime library

s document specifies a runtime library composed of classes common to all applications g
a particular SQL] translator. This includes the classes in the standard SQL] runtime pad

package sqglj.runtime

standard classes that a client willaise directly in SQL]J source code;
package sqlj.runtime. profil e

standard classes used bythe binary portability framework, but not used directly by tl

e runtime library also ineludes concrete implementations of the interfaces and abstrac
he above packages. These classes might vary depending on the SQL] translator. The stg
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sqlj.runtime.profile”; and Clause 17, “sqlj.runtime.profile.util.ProfileCustomizer”, of this dg
—  Profile files

Every SQL}application will include a set of SQL] translation-generated resources called prg
degcribe the SQL-statements appearing in the application; a profile file contains profiles fo
SQLJapplication. This document defines the requirements for the name, number and con
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—  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 accom-
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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 SQLJ application might consist of a number of different SQL]J translation units, translated using one
or more SQL] translators, and customized using one or more customizers. Each individual SQL]Jtranslation
unit is binary portable with every other SQL] translation unit within the application and the application
as a whqle is binary portable with other applications so long as the required components of each SQLJ
translation unit are available at runtime, and each component conforms to the requiremeénts syecified
in this dpcument.

In additilon 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 wil] provide
runtime|library components that implement the SQL]J standard classes and interfaces defined in this
document. Similarly, a customizer might require an implementation-specific runtime library component
to run a pustomized version of the application. If more than one translator or customizer is used to build
the appljcation, then there might be a different runtime library component for each translator and cus-
tomizer used.

In sumnjary, a binary portable application consists of the following components.
— SQLJ standard runtime classes.
—  For each translator T used to translate unitsin'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 prioperty 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.customizer used to customize profiles in the application, runtime classes used by the
ingtalléd customization (if any).

The runtimelibrary-componentsofaparticlartranslatorer-customizer need-notbe-packaged'with the
application 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
a complete, accessible description of the SQL-statements that it will perform. These descriptions are then
lication deployment time by implementation-specific tools that precompile and install the

used ata
SQL-stat'ements as appropriate for a particular DBMS. Second, the SQL/OLB implementation sha
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EntryInfo overview

<executable clause> (except those describing a <fetch statement>), an EntryInfo object i
ed in an SQLJ profile. An Entrylnfo object contains a collection of Java fields that descri
ible clause> as defined here.

hva StringContaining the portion of the <executable clause> appearing between braces
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Categorizes the <executable clause>. Unless otherwise stated, the role is STATEMENT. The role is
used to distinguish operations that are likely to be handled in a special way by the runtime imple-
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 expected
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 same

wa
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y 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 iterater
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 | <iterator conversion clause>

BLPCK <compound statement>

STATEMENT all other operations

OTHER reserved for implementation-defined extensions
—  Stdtement.Type

Statement type is CALLABLE_STATEMENT if the <executable clause> contains at least ong

Lbaddadl H +lo £ pa | £ lasala s O INAOLIIT Ol H
<empeaaetjavatxpressiomr—tne<parametermoae>or winis O o T or TINOU T OtNeTrWwisSers tatement

type is PREPARED_STATEMENT if the <executable clause> contains no <embedded Java expression>
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

A collection of Typelnfo objects (defined below) that describe the set of <embedded Java
expression>s that appear in an <executable clause>. For each <embedded Java expression>,
HEthe-th-Typelnfo-objectdeseribes HEof theeriginal<executable-clause>{erequjvalently,
the i-th <dynamic parameter specification> in the SQL String Java field), where i isinthe range
1 (one) <i < k. The Typelnfo object returned has the mode of the <parameter.modep 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 <simple variablep. Other-
wise, if HE; is a <complex expression>, then the Typelnfo object returhed has name [ null.

— Repult Set Column Java fields

Depcribes the columns expected to be produced by the <executable.clause>. Result set column
infprmation 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 produke as
indicated by the cardinality of thé’<iterator spec declaration>.

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

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

This is empty unless otherwise stated.
. Result Set Name

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

—  Descriptor

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;
primitive types have their simple names (e.g., int), classes are fully qualified (e.g., java.sql.Date),
and nested classes are delimited with “$” (e.g., x.y.OuterClass$InnerClass). Array naming uses a
mdre readable convention than the internal type name: if the name returned represents gn array,
the string “[” is prepended to the full name of the component type. For example, an array’pf array
of ptring has the name “[[java.lang.String”.

Type

java.sql.Types-defined constant that corresponds for predefined data typés,to the default mapping
of the Java type of the <embedded Java expression> or result set column inite’an SQL type, a$ defined
by|IDBC. For user-defined data types that are covered by a property definition in the assofiated
connection context type mabp, this field contains the SQL type (i.e..STRUCT, DISTINCT, oy
JAVA_OBJECT) corresponding to the Java type name as defined dnythat property definition. If the
property definition for the Java type does not specify an SQL.type, then the following defar:lt
mechanism is used for determining the SQL type: If the Java type of the <embedded Java expfression>
or result set column implements the interface java.sql.SQEData, then the SQL Type field is set to
STRUCT; otherwise, it is set to JAVA_OBJECT. If no property entry is found in the connection type
m4p for the given Java type name, or no type map has been associated with the connection context
s, then the SQL Type is OTHER. This mapping.s 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 happing

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

Type Name

If the SQL Type field of the Typelnfo object is either STRUCT, DISTINCT, or JAVA_OBJECT], then
field contains a String giving the user-defined name of the SQL type corresponding tq the Java
type of the <embedded Java expression> or result set column, as defined by the associated connection

of IN, INOUT, or OUT. Gives the <parameter mode> of a host expression. For result set ¢olumns,

Gives the name of the <embedded Java eXpressions> or result set column, if available. It the Typelnfo
object represents an <embedded Java 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 SQLJ.

—  The second column lists the java.sql.Types constant value of the given datatype.

—  Thethird column lists the “getter method” used to fetch bind variables of the given datatype either
as pn out-parameter (RTStatement) or column type (RTResultSet).
—  ThE fourth column lists the “setter method” used to pass bind variables of the givendatatype as
input parameter (RTStatement) to the SQL-implementation.
Table 2 — SQL]J type properties
Java fype name java.sql.Types | getter method setter method
value
boolepn BOOLEAN getBooleanNoNult setBoolean
byte TINYINT getByteNoNull setByte
short SMALLINT getShertNoNull setShort
int INTEGER getIntNoNull setlnt
long BIGINT getLongNoNull setLong
float REAL getFloatNoNull setFloat
double DOUBLE getDoubleNoNull setDouble
java.ldng.Boolean BOOLEAN getBooleanWrapper setBooleanWrapper
java.lgdng.Byte TINYINT getByteWrapper setByteWrapper
java.ldng.Short SMALLINT getShortWrapper setShortWrapper
java.lang.Integer INTEGER getIntWrapper setIntWrapper
java.lang.Long BIGINT getLongWrapper setLongWrapper
java.lang.Float REAL getrioatwrapper SetFioatwrapper
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
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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
java.sql.Date DATE getDate setDate
java.sgttinre THE gettime settinre
java.sgl.Timestamp TIMESTAMP getTimestamp setTimestamp
java.net.URL DATALINK getURL setURL
sglj.rintime.AsciiStream? | OTHER getAsciiStream® setdsciiStream
sglj.rntime.BinaryStream? | OTHER getBinaryStream® setBinaryStream
sqlj.runtime.Character- OTHER getCharacterStream- setCharacterStream-
Strea\LZ Wrapper Wrapper
squ.runtimeéUni— OTHER getUnicodeStream3 setUnicodeStream
codeftream
java.sgl.Ref REF getRef setRef
java.sgl.SQLXML SQLXML getSQLXML setSQLXML
any other class® STRUCT, DIs- getObject setObject

TINCT,

JAVANOBJECT,

OTHER
I The Java type name Java field.stored in a Typelnfo object for a byte array is named “[byte”, not “byte[]".
ZThes lj.runtime.XXXStream classes are subclasses of java.io.InputStream. Explicit type names allow the typf of the
stream|data to be encoded statically in the type name, and therefore to be determined at translate time rather than rjintime.
They also add a “length” Java field that is needed when streams are passed to an SQL-server.
3 Gettef methads'for stream types are only available on the RTResultSet interface, but not the RTStatement intqrface.
This is for,symimetry with JDBC.
*The Blob and Clob data type implementations are recommended to be based on large objectlocators. In order to retrieve

or 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.

© ISO/IEC 2023 - All rights reserved

17


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

ISO/IEC 9075-10:2023(E)
4.4 Introduction to SQLJ

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 appear directly in
SQL-statements. Host expressions are prefixed by a colon (: ) followed by an optional parameter mode
identifier (IN, OUT, INOUT) followed by a parenthesized expression clause. An expression ¢lausecontains
a Java expression that either evaluates to a single value (in the case of IN mode) or issaJava l-valued
expressipn (in the case of an OUT or INOUT mode).

The evaluation of host expressions does have side effects in a Java program-as’they are evaluated by
Java rather than the SQL-server. Host expressions are evaluated left to right'within the SQL-staement
prior to pubmission to the SQL-server.

Host exyjressions are always passed to and retrieved from the SQL-sexver using pure value semantics.

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

4.4.8 Connection contexts

Each SQLJ executable clause requires, either explicitly otvimplicitly, a connection context object that des-
ignates the SQL-connection with which the SQL-statemient specified in that clause will be execyted.

The connection context object designates an SQL<implementation at which the SQL-statementq will be
executed, and the session and transaction in which they are executed. A connection context is ajn object
of a connection context class, which is defined by means of an SQL] connection clause. Given a
j ava. sq] . Connect i on object, a URL (seeyRFC 2368, and RFC 3986 for more details about URLS), or a

URL and information such as a user nanie and password (it is also possible to include user name and

password in a URL), a connection ¢ontext class has methods for identifying and, if necessary, opening an
SQL-conpnection. At run time, an SQL] program uses one of those methods to establish an SQL-connection
before ahy SQLJ clauses are executed.

NOTH 3 — The connection context object implicitly specifies an SQL-implementation, and the default catalog ajd schema,
as peraj ava. sql . Connecti on object.

4.4.9 Default connection context

If an SQIlJ clause*contains an expression designating the connection context object on which it will be
executed, then'that clause is said to use an explicit connection. If the connection context object i omitted
from a clauise, then that clause is said to use the default connection.

The 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 SQLtconnection used by the default connection context is defined by the data source boundl to the
name j dpbc/ def aul t Dat aSour ce using JNDI. If this name is not defined, the SQL-connectipn used is
implemgntation-defined (ID023). JNDI is the Java Naming Directory Interface, defined if JNDI.

4.4.10 | Schema checking using exemplar schemas

At SQL] franslation time, a connection context class plays a different role. It symbolizes the “type’ of SQL-
schema to which the SQL]J program will connect at run time. The notion of the “type of an SQL-gychema”
is informal. It includes the names and privileges associated with tables and views, the “shapes”|of their
rows, SQL-invoked routines, and so forth. The type of a schema is symbplized by an exemplar sghema,
which is[simply a schema that contains the tables, views, SQL-invoked.reutines, and privileges that would
be requifed in order for the SQL-statements in SQLJ clauses to execute successfully. An exemplar schema
might bg the actual runtime schema, or it might be another schéma that is a “typical” schema, in ways
relevant|to the SQL] program being translated.

If an exemplar schema is being used, then the invoker of an SQL]J translator provides a mapping of con-
nection gontext classes to exemplar schemas. An SQIgJ-translator connects to the exemplar schema in
order to|provide syntax checking, type checking and,schema checking for all SQLJ clauses that yill be
executed in the connection context of the class “exemplified” by that schema. In that way, the exemplar
schema represents the schema to which the application will connect at runtime. It is the responsibility
of the application developer to pick an exempldr schema that represents the run time schemas infrelevant
ways, e.g., having tables, views, and SQL-invoked routines with the same names and types, and having
privileggs set appropriately.

If no conjnection to an appropriate,exemplar schema or SQL-implementation for a connection type is
established during SQL]J translation, then SQL]J clauses to be executed on connections of that type will
not be s¢thema checked at SQLJ translation time, and will instead be checked later at installation or cus-
tomizatipn time.

The magping of connection context classes to exemplar schemas is provided to an SQL]J translator in an
implemgntation-defined (IW160) way, typically by pairing connection context class names with connect
strings gnd 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 afe then
used as q)rguments to invocations of ConnectionContext class constructors that establish an SQL-cormection

to the exXemplarschemsa:

Since the connection context is optional in an SQL] clause, if the connection context is absent from an
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, it is a dynamic
operation. To perform dynamlc SQL from an SQL] program the application may use ]DBC A Connecti on-

4.4.12.2 Creating an SQL] ConnectionContext from aj ava. sql . Connect i on,0bjert

. Con-

Every SQL]J ConnectionContext class includes a constructor that takes as an argumentaj ava. sy
nect i on|object. This constructor is used to create an SQL] connection context object that shares its

4.4.12. Obtaining aj ava. sql . Connect i on object from an SQLJ ConnectionContext

Every SQL]J ConnectionContext object has a getConnection method thatreturnsaj ava. sql . Conjnect i on
object. The j ava. sql . Connect i on object returned shares the underlying SQL-connection with [the SQL]J
connection context. It can be used to perform dynamic SQL as described in JDBC.

4.4.12.4 Connection sharing

An SQL]J ConnectionContext always contains aj ava. sgl)"Connect i on object and relies upon it tq provide
commurjication with the underlying SQL-connection. Accordingly, calls to methods that affect connection
state on fone object will also be reflected in the other object, as it is actually the underlying shared SQL-

connectjon that is being affected.

JDBC defines the default values for session‘state of newly created connections. In most cases, SQI.J adopts
these deffault values. However, whereasia-hewly created j ava. sql . Connect i on object has auto[commit
mode o1] by default, an SQLJ] connection context requires the auto commit mode to be specified ¢xplicitly
upon copstruction.

4.4.12.5 Connection résource management

The close method of a conitection context object causes the associated j ava. sql . Connect i on object and
the undgrlying SQL-connection to be closed. However, because connection contexts are permitted to
share thg underlyifhg-SQL-connection with other connection contexts and/or j ava. sql . Connedti on
objects, An optien_is available to release resources maintained by the connection context object, but not
close thq associated j ava. sql . Connect i on object and the underlying SQL-connection.

If a connection context object is not explicitly closed before it is garbage-collected, then
close(KEEP_CONNECTION) is called by the finalize method of the connection context. This allows con-
nection related resources to be reclaimed by the normal garbage collection process while maintaining
the underlying SQL-connection for other JDBC and SQLJ objects that might be using it. Note that if no
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

The execution semantics of SQL-statements can be queried and modified via the execution context asso-
ciated with the operation. An execution context exists as an instance of classsqgl j . runti me. Executi on-
Cont ext

The follgwing Execut i onCont ext Java fields control the execution environment of SQL-statements. The
get XXX and set XXX methods read and change the XXX value. Once set, they affect all SQL-statements
subsequently 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 colymn or
oufput variable.

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

NOTH 4 — Runtime support of the above ExecutionContext Java fields, if set.to anything other than their respectiive default
valuep, is not part of Core SQLJ. See Subclause 14.9, “<executable clause>":

The follgwing Execut i onCont ext Java fields describe thenesults of the last SQL-statement exeduted.
—  Updlat eCount specifies the number of rows updated, inserted, or deleted during the last operation.
—  SQLvar ni ngs describes any warnings that eecirred during the last operation.

Runtimegsupportofthesql j . runti me. ExecutitonCont ext class methods set MaxRows, set MaxFi ¢l dSi ze,
and set Quer yTi neout if invoked to set an Execut i onCont ext object’s corresponding underlying values
to anythjng other than their default values is implementation-defined (IA052).

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

If explicit execution contexts ‘are used, each SQL-statement can be executed using a different expcution
context pbject. If an expli¢iticonnection context is also being used, both are available to be querjied and
modified during execution of the SQL-statement.

If an exefution context is not supplied explicitly, a default execution context is used implicitly. The default
execution context for a particular SQL] executable clause is obtained via the get Execut i onCont|ext ()
method pf the'€onnection context used in the SQL] executable clause.

If neithef'a’ebnnection context nor an execution context is explicitly supplied, the execution context
associated 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
name them. The columns of an iterator object (which have Java types) are conceptually distinct from the
columnsrefagquerytwhichhave-SQ-typesand-therefore a-meansofmatehingene-te-the-othey shall be
chosen. $QL] supports two mechanisms for matching iterator object columns to query columns)[T'hey are
bind by position and bind by name.

Bind by position means that the left to right order of declaration of the iterator object columns places
them in forrespondence with the expressions selected in an SQL query. Traditional FETCH. . . I[NTO
syntax i§ used to retrieve data from the iterator object into Java variables. An itefator class that pinds by
position|is declared by providing a parenthesized, comma-separated list of data-types, one per folumn
of the rows returned by the iterator object. The list specifies only the data types of the columns and does
not specify a name for the columns. The data types in the list shall appedr/in exactly the same sgquence
as the ddta types of the columns of the rows returned by the iterator object. The types of the SQL|columns
in the query shall be convertible to the types of the positionally corresponding iterator object cplumns,
according 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 schemaris provided to the translator.

Bind by fiame means that the name of each iterator object column is matched to the name of a dolumn
returned by the SQL query, independent of the order in which that column appeared in the query. Named
accessol methods are generated by the SQL] translator-for each column of the iterator object. The name
of a namled 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 uged with
an iterator object of this type, as the named aceessor methods provide the mechanism for trandferring
the datafAn iterator class that binds by name'is declared by providing a parenthesized, comma-s¢parated
list of data types and identifiers, one per.golumn of the rows returned by the iterator object. Thle list
specified the data types and the namelof each column of the rows returned by the iterator obje¢t. The
sequenck of data types and identifiers in the list need not be the same sequence as the columng of the
rows returned by the iterator object. A Java compiler will detect type mismatch errors in the uges of
named accessor methods. Additionally, if a connection to an exemplar schema is provided at translate
time, the¢n the SQL]J translator will statically check the validity of the types and names of the itefator
object c¢lumns against the SQL queries associated with it.

An iterator declaration clause designates whether objects of that iterator type use bind by posifion or
bind by pame. The two styles of access to result set data are mutually exclusive; an iterator class $upports
either bind by-position or bind by name, but not both. Program development tools might prefer to generate
SQLJ prggrams using bind by position, since these tools can generate SQL]J code that is “correct|by con-
struction’.Péople writing SQLJ] programs “by hand” might prefer to use bind by name their

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 classes
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 group has
been specified for ST in the connection context class of the SQL] clause for which output assignability

1S greeree;ant €S yP€-o € 6h 6 a v t 6116 vieme ansform
graup. 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 primitiveltypes
idgntified in the first column of Table 5, “SQL] output assignability (data type group 3)”, then a
transform group has been specified for ST in the connection context class of the SQL]J clause for
whHich output assignability is checked, and the result type of the from-sql transform functjon or
mdthod of that transform group is SQL]J output assignable to JT.

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

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

bdolean 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
inft X X X X X X X X
long X X X X X X X x|
flpat X X X X X X X x|
double X X X X X X X X
japya.lang.Boglean X X X X X X X x|
jaya.lang.Byte X X X X X X X x|
jaya: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
java.math.BigDecimal X X X X X X X X
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java.sql.Types constants

Java Data Types and
Classes

TI SI IN BI

RL

FL DB DC

byte(]

java.sql.Array

java.sql.Blob
||

jalva.sql.Clob

japa.sql.Date

jaya.sql.Ref

japa.sql.Time

jaya.sql.Timestamp

sqlj.runtime.AsciiStream

sqlj.runtime.BinaryStream

sqlj.runtime.CharacterStream

sqlj.runtime.UnicodeStream

java.net.URL

japa.sql.SQLXML

any other class/interface

TI| corresponds to TINYINT
SIjcorresponds to SMALLINT
IN} corresponds toNFEGER
BI| corresponds/te BIGINT
RIf: corresponds to REAL

FL}: corresponds to FLOAT

DB: corresponds to DOUBLE

DC corresponds to DECIMAL

24

© ISO/IEC 2023 - All rights reserved


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

ISO/IEC 9075-10:2023(E)
4.4 Introduction to SQLJ

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
boolean X X X X X
byte X X X X X
short X X X X X
inft X X X X X
long X X X X X
flpat X X X X X
double X X X X X
jaya.lang.Boolean X X X X X
japa.lang.Byte X X X X X
japa.lang.Short X X X X X
jaya.lang.Integer X X X X X
jaya.lang.Long X X X X X
japa.lang.Float X X X X X
jaya.lang.Double X X X X X
jaya.lang.String X X X X X X X|
jaya.math.BigDecimal X X X X X
byte[] X X
jaya.sqlArray
japa.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
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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
japa.sql.SQLXML
any other class/interface

NU: corresponds to NUMERIC

BQ: corresponds to BOOLEAN

CH: corresponds to CHAR

V(: corresponds to VARCHAR

LQ: corresponds to LONGVARCHAR
CLJ: corresponds to CLOB

BI| corresponds to BINARY

VH: 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

bgolean X X
byte X x|
short X x|
int 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
jalva.lang.Long X X
jalva.lang.Float X X
japa.lang.Double X x|
japa.lang.String X X X X X x|
jaya.math.BigDecimal X x|
byte(] X X X
japa.sql.Array

jaya.sql.Blob X X x|
japa.sql.Clob X x|
jaya.sql.Date X X X x|
japa.sql.Ref X

jaya.sql.Time X X X x|
jaya.sql.Timestamp X X X x|
sqlj.runtime.AsciiStream X X X
sqlj.runtime.BinaryStréam X X X|
sqlj.runtime.CharacterStream X X X|
sqlj.runtirhe)UnicodeStream X X x|
ja[/a.net.URL X X
jalva.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 LB BL DT ™ TS RF DS ST
Classes

RF: corresponds to REF
DS: corresponds to DISTINCT

ST: corresponds to STRUCT

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

java.sql.Types constants

Java Data Types and JO oT DL AR XL
Classes

bgolean

byte

short

inft

long

flpat

double

japa.lang.Boolean

japa.lang.Byte

jaya.lang.Short

jaya.lang.Integer

japa.lang.Long

japa.lang:Float

ja 2 lana Double

oo - oot e

java.lang.String X

java.math.BigDecimal

byte|]

java.sql.Array X

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

java.sql.Ref
|

jalva.sql.Time

japa.sql.Timestamp

sqlj.runtime.AsciiStream

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

JO} corresponds to JAVA_OBJECT
OT: corresponds to OTHER
DI}: corresponds to DATALINK

AR: corresponds to ARRAY

XIJ: corresponds to SQLXMI

™

assignaljility (data type group 1)”, Table 8, “SQLJ input assignability (data type group 2)”, Table]9, “SQLJ
input asgignability-(data type group 3)”, or Table 10, “SQL] input assignability (data type group 4)”,|contains
an 'x' fo1| the cellidentified by the column for the j ava. sql . Types value of ST and the row in which JT is
specified in thefirst column. In addition, the following condition shall hold for structured and distinct

types (i.esjé@va. sql . Types values STRUCT and DISTINCT).

Ifthej ava. sql . Types value of ST is either DISTINCT or STRUCT, and /T is not one of the Java classes
or primitive types identified in the first column of Table 9, “SQL]J input 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 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 types
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
bdolean 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|
flpat X X X X X X X x|
double X X X X X X X X
japa.lang.Boolean X X X X X X X X
japa.lang.Byte X X X X X X X X
japa.lang.Short X X X X X X X x|
jaya.lang.Integer X X X X X X X x|
japa.ang.Long X X X X X X X X|
japa.lang.Float X X X X X X X x|
japa.lang.Double X X X X X X X X|
jaya.lang.String X X X X X X X x|
ja[/a.math.BigDecimal X X X X X X X X
byte(]
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

jaya.net.URL

japya.sql.SQLXML

any other class/interface

TI| corresponds to TINYINT
SIjcorresponds to SMALLINT
IN} corresponds to INTEGER
BI| corresponds to BIGINT
RI}: corresponds to REAL

FL}: corresponds to FLOAT
DB: corresponds to DOUBLE
D(: corresponds to DECIMAL

Table 8 — SQLJ 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

jalva.lang.Byte X X X X X

jalva.lang.Short X X X X X

japa.lang.Integer X X X X X

jaya.lang.Long X X X X X

jaya.lang.Float X X X X X

japa.lang.Double X X X X X

japa.lang.String X X X X X X X
jaya.math.BigDecimal X X X X X

byte]] X x|

jaya.sql.Array

japa.sql.Blob

japa.sql.Clob X

jaya.sql.Date X X X

jaya.sql.Ref

japa.sql.Time X X X

japa.sql.Timestamp X X X
sqlj.runtirhe)AsciiStream X X X X X x|
sqljruntime.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 LC CL BI VB

Classes

BO: corresponds to BOOLEAN

CH: corresponds to CHAR

VC to VARCHAR

LGeerrespends-to-LONGYARCHAR

C1}: corresponds to CLOB

BI| corresponds to BINARY

VH: corresponds to VARBINARY

Table 9 — SQL]J input assignability (data type group3)
java.sql.Types constants

Java IData Types and Classes | LB BL DT ™ TS RF DS ST
boolepn X X
byte X X
short X X
int X X
long X X
float X X
double X X
java.ldng.Boolean X X
java.lang.Byte X X
java.lgng.Short X X
java.ldngdnteger X X
javalang.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
java.sql.Clob X X
java.spl.Date X X X X
java.spl.Ref X

java.sgl.Time X X X X
java.sgl.Timestamp X X X X
sqlj.ryntime.AsciiStream X X
sqlj.runtime.BinaryStream X X X
sqlj.ryntime.CharacterStream X X
sqlj.ryntime.UnicodeStream X X
java.njet.URL X X
java.sgl.SQLXML

any other class/interface X X

LB: corfesponds to LONGVARBINARY

BL: corfesponds to BLOB

DT: corfresponds to DATE

TM: cofresponds to TIME

TS: corfesponds to TIMESTAMP
RF: corfesponds to REF

DS: corfresponds-to DISTINCT

ST: corfesponds 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

34
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java.sql.Types constants

Java Data Types and Classes | JO oT DL AR XL

short

int

long

float

double

java.ldng.Boolean

java.lang.Byte

java.lang.Short

java.lang.Integer

java.ldng.Long

java.lang.Float

java.lang.Double

java.ldng.String X

java.math.BigDecimal

byte[]

java.sgl.Array X

java.sgl.Blob

java.sfl.Clob

java.sgl.Date

java.spl.Ref

java.sglTime

java.sql.Timestamp

sqlj.runtime.AsciiStream

sqlj.runtime.BinaryStream

sqlj.runtime.CharacterStream

sqlj.runtime.UnicodeStream

java.net.URL X
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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

JO: corresponds to JAVA_OBJECT

OT: corfresponds to OTHER
DL: corfresponds to DATALINK
AR: coffresponds to ARRAY

XL to SRLXML

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 s@me situations, a single SQL CALL statement might returnsmultiplej ava. sql . Resul t Set| objects.
Because|SQL has no mechanism to definej ava. sql . Resul t Set objects as formal OUT or INOUT paramet-
ers, such j ava. sql . Resul t Set objects are referred to as sidezchannel result sets. The ExecutiofContext
method [‘getNextResultSet” allows navigation through thesé results.

After implicit or explicit use of some ExecutionContextexecCon in association with an SQL CALL stptement,
the firsticall to execCon.getNextResultSet returnscthe first side-channel result set produced by that
CALL statement. Subsequent calls to getNextResultSet optionally close the currentj ava. sql . Resul t Set
object, and advance to and return the next. getNextResultSet returns null if there are no furth¢r side-
channel [result sets.

4.4.16.2 Resource management-with multiple results

Under nprmal circumstances, theresources associated with the execution of an SQL-statement|are
released as soon as the execution completes. However, if there are multiple results, the resourcgs are
not relegsed until all results:have been processed using getNextResultSet. If an execution context with
pending|results is used to\execute another SQL-statement, then the pending results are discarded.

Ifthe inviocation of an.SQL-invoked procedure does not produce side-channel result sets, then all resources
are automatically feclaimed as soon as the CALL execution completes.

4.4.17 | JDBE/SQLJ ResultSet interoperability

4.4.17. Introduction to infnrnpprnhilify

To facilitate the interaction between dynamic SQL and SQLJ's strongly-typed iterators, SQL] provides a
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.

Once an iterator object has been created by an <iterator conversion clause>, the result of calling methods
on the ofiginal 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

Every SQL]J iterator object has a getResultSet method that returnsaj ava. sql . Resul &Set objedt repres-
entationof its data. The getResultSet method is partofthe sqgl j . runti me. Resul t,.Set/l t er at or ipterface,
which islimplemented by SQL] strongly typed iterator classes (both named and positioned). It dllows
query results to be processed using a j ava. sql . Resul t Set object rather than‘an SQL] iterator pbject.

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

4.4.17.4 Obtainingaj ava. sql . Resul t Set object fronican untyped iterator object

SQLJ dogs not support the direct creation of aj ava. sql . Result Set object as the result of an SQL] query.
To obtainaj ava. sql . Resul t Set objectassociated with an'SQL]J query, an SQL] iterator object is pppulated
as the result of the query, and the getResultSet method of the iterator object is called to return|a
j ava. sq] . Resul t Set object, as described in the previgus Subclause. In cases where the client ngeds only
ajava. 4ql . Resul t Set object and does not wish.teprocess results with a strongly-typed iteratgr object,
a client is permitted to use an untyped ResultSetlterator object instead. An untyped ResultSetlterator

object is|declared as an instance of interfacesglj . runti me. Resul t Set | ter at or.

The RestiltSetlterator interface is the rooet interface of all SQL] iterators and supports the getRgsultSet
and close methods, among others. As such, it can be used to obtain the results of an SQLJ] query and later
return them to the client as aj ava:.§ql . Resul t Set object. Further, it is used to release SQL] related

resourcgs once the results have been processed.

An untyped ResultSetlterateriobject provides a convenient way to obtain the results of an SQL]J|query
and later access them using/aj ava. sql . Resul t Set object. Unlike its strongly-typed counterpayt, the
untyped|ResultSetlteratoer object does not require an additional class declaration. If using an untyped
ResultSqtlterator object in an SQL] query, translate-time type checking of the select list items is|not per-
formed.

4.4.17.5 , (Iterator and j ava. sql . Resul t Set object resource management

Calling theelosemethodof an SQLfiteratorobjectcatses-theassociatediava—sgt—ResuttSetobject (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. Iterator 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 threads

sharing the same connection context. However, SQLJ] programs are subject to synchronizationdirhitations
imposedby the underlying DBMS implementation. If a DBMS implementation mandates explicitsynchron-
ization df statements executed in a specific connection, then an SQL] program using that DBMS|imple-

mentatign would require a similar synchronization of SQL-statements.

Whereag connection contexts can be safely shared between threads, execution contexts should|only be
shared if their use is properly synchronized. If an execution context is shared,-the results of an $QL-
statement performed by one thread will be visible in the other thread. If both threads are executing SQL-
statements, a race condition can occur in which the results of an executiofin‘one thread are overwritten
by the rgsults of an execution in the next thread before the first threadhas processed the original results.
Furthermore, if a thread attempts to execute an SQL-statement using@an-execution context that is qurrently
being used to execute an operation in another thread, a runtime excéption is thrown. To avoid Juch
problemls, each thread should use a distinct execution context whenever an SQL-statement is executed
on a shafred connection context.

4.4.19 | User-defined data types

SQLJ supports the manipulation of instances of usersdefined data types, such as structured types and
distinct fypes. Instances of such data types can beretrieved into or created from host variables|of an

approprijate Java type, based on type mappinginformation specified for a specific connection context
class. Java resource bundles are used as thetfechanism for specifying type mapping informatign.

Type m3apping is specified in one or more’entries contained in a properties file. Each property eptry in
the file defines a correspondence between a Java class and an SQL user-defined type. The entryimay
indicate[that the SQL type is a structured type or a distinct type with the keyword STRUCT or DI |[STI NCT
precedirjg the type name, respectively; such an indication is optional, and is only needed to resplve
ambiguities in cases wherethe SQL type is required for registering OUT parameters.

Java clagses used in the(definition of a type mapping for structured and distinct types have to fylfill the
requirerhents specifiedin the chapter “Customized Type Mapping” of JDBC. In other words, they have to
implemgnt the intérface java.sql.SQLData, which is used by the SQL]J runtime implementation to supply
the newly created.instance of the Java class with data from the instance of the respective SQL type.

A type njap’specified in a properties file can be attached to a connection context class as part of|{the con-
nection ¢context declaration in the following way:

#sql context 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

4.4.20.1 Introduction to batch updates

g -Implementation
tion 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 batchdble statement is a statement that is able to be grouped with one or more'‘other statements for
execution as a batch at runtime. Such a group of batchable statements is calleda statement bat¢h, or
simply blatch. As with JDBC, batching in SQL] is an optional capability. Accordingly, whether a particular
statement is batchable or not depends on the connection and customizatientised to execute the statement
atruntime. In general, DML, DDL and SQL-invoked procedure calls with no OUT parameters are copsidered
batchable.

The follgwing types of statements are never batchable.
—  Quleries (single and multi row)
—  Trqnsaction control (COMMIT, ROLLBACK, SET TRANSACTION, SAVEPOINT, RELEASE SAVEPOINT)

—  Stdtements with OUT parameters (SQL-invokedfunctions, PSM assignment, SQL-invoked procedures
with outs or side-channel results, blocks with outs)

A statenjent is batch compatible with a particular statement batch if the statement is both batchiable and
compatiple with (can be added to) the batch. Whether a particular statement is batch compatible with a
particular statement batch depends en the connection and customization used to execute the sfatement
at runtirpe. For an SQL/OLB implemehtation based on JDBC, a batchable statement with one or|l N para-
meters if only batchable with other instances of the same statement. A batchable statement with no I N
parameters is only batchable with other statements with no | Nparameters. However, runtime implement-
ations that do not rely solely~on JDBC may additionally allow unrelated statements with | Nparameters
to be batched together. Any batchable statement may potentially be batched with any other batchable
statement that is created using the same connection.

Two batfhable statements that are executed through different SQL-implementations (using different
SQL-conEections) are never batch compatible.

4.4.20.

Statement batching API

In SQLJ, batch update capability is enabled using the set Bat chi ng method of the Execut i onCont ext
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
executed 1mpllc1tly and the statement is added to a new statement batch S1m1larly, when a statement
that is n 4 eReottere 3

executed prior to the execut1on of the statement. Implicit batch execut1on allows programs to’uise batch
updateswithout explicitly calling execut eBat ch() .

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

A given ¢xecution context object can only manage one statement batch at a time.)A client who wants to
batch twfo statements that are not batch compatible with one another shalluse’two distinct exgcution
context pbjects.

It should be noted that explicit specification of an execution context.object is not required for batch
updates) As an alternative, batching can be enabled on the execution-context object contained within a
particular connection context object.

4.4.20.4 Execution status and update counts

When a §tatement is batched instead of executed, callingExecut i onCont ext . get Updat eCount () returns
the consfant Execut i onCont ext . NEW BATCH_COUNT if a new statement batch was created, or Execut i on-
Cont ext| ADD_BATCH_COUNT if the statement was,added to the pending statement batch. Checking for this
constant is a reliable way to determine whetherthe last statement was batched, and if so, whether it was
added tq the pending batch or started a newatch.

When a pending statement batch exists, Calling Execut i onCont ext . execut eBat ch() executes the batch.
The updpte count is set to Execut i onCant ext . EXEC_BATCH_COUNT. An array of i nt is returned reflecting
the indiyidual update counts of each-statement in the batch. The array is ordered according to the order
in which|statements were added'te the batch. The update count array for the last batch executed can also
be obtaihed using the methodExecut i onCont ext . get Bat chUpdat eCount s() . This is particulayly useful
when thg 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() . Itigjordered
according to the order'in'which commands were inserted into the batch, and each element eithercontains
an updafe count, of.the value -2 as a generic success indicator, or the value -3 as a generic failure indicator.
If a failure occurs.during batch execution that prevents the remainder of the batch to be execut¢d, then
the array returned may also be shorter than the original batch and—in this case—each elemeng shall
contain =1ther anon- negatwe update Value or the Value 2asa gener1c success 1nd1cator The arffay is not
updated‘w ; ch+
been completed

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.

— Asingle exception is thrown for the batch of statements, not each individual statement.

—  Once an exception occurs, the rest of the pending statements in the statement batch are not executed.
T}Ire IS no convenient way to handle the exception and continue execution of the rest of
st

ements.

— Stdtement execution is deferred until the batch is executed rather than when the.stateme

en

exd

statement’s execution.

When a

executed
executio
informat

batch is implicitly executed by another statement, the batch is executed before the stat

This allows, for example, positioned updates using WHERE CURRENT OF to be batched if the inpu
object is|the same iterator object in each case.

4.4.20.6 Batch cancellation and disabling

A pendi
cel ().
next bat

[tis the

rhable statement encountered will be added to a new statement batch.

executiop context object that contains the-batch. The execution context object’s finalizer will not i

execute

br cancel a pending statement batch.

Batching can be disabled using the hiethod Execut i onCont ext . set Bat chi ng( f al se) . Disabling
in this wlay means that further statements will not be added to the pending batch. However, the

batch, if

canceled with a call to cantcel (), as usual. A client can use the method Execut i onCont ext . i sBat
to determine whether,ornot batching is currently enabled on a particular execution context obj

that this
pending

4.4.20.

The met

batch exists.

/ . (Specification of a batching limit

| aa—t L\ ot ~o11

any, is not affected.dtiwill be executed by the next implicit or explicit call to execut eBat

he

ht is first

countered. When a batch is implicitly executed during the execution of anotherstatement, an
eption resulting from the batch execution may be appear to be thrown as thejresult of th¢ current

bment is

, but after I N parameters have been evaluated and passed to théstatement. Deferring batch
In until after | N parameters have been bound allows the runtime engine to collect as myich
ion as possible before determining whether a statement is‘compatible with a particular batch.

[ iterator

g statement batch can be canceled before execution using the method Execut i onCont efxt . can-
nce cancel () has been called, the pendingdatch is cleared and can no longer be execul

ted. The

responsibility of the client to execute“or cancel a pending statement batch before discafding the

mplicitly

batching
pending
ch(),or
chi ng()
bct. Note

method isaised only to determine whether batching is currently enabled, but not whether a

A £ 1 Cant 4 £+ Dot Al Bermitencoret nacifirth o ot 4
Ot At o OOt eSSttt oat t ittt () pPCTHtS aStTrSstOSpeliry triat Cairsto€xttut

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

Bat ch()

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

— AsaconstantExecut 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.

— Asaconstant 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
context object). The behavior for batching in this situation conforms to the existing behavior for similar
operations.

The batdhing attribute of the execution context object (set via Execut i onCont ext . set Bat chi ng() )

behaves|like the other execution control attributes (max fields size, max rows, query timeout). Once set,
it affects|the next SQLJ executable clause to start executing regardless of whether the next SQL] executable
clause idmade at the same call level, in a recursive call level, or in an outer call level.

A pending batch is treated in the same way that pending side-channel results are.\Just as pendihg side-
channel results are implicitly cleaned up and closed when another SQL-statement is encountergd or an
outer ca]l completes execution, pending batches are implicitly executed when another SQL-statement is
encountgred or an outer call completes execution. As an example, suppose’batching is enabled and we
execute f non-batchable SQL-statement that results in a call to a Java‘'SQL-invoked procedure, which in
turn performs some SQL-statements that are added to a new batch. If the called Java SQL-invoked pro-
cedure returns without executing the batch, then the originating-SQL-statement will implicitly execute
the batch when execution control is returned. Implicit batch execution also happens when control returns
from any batch execution (via Execut i onCont ext . execup-€Bat ch() ) since statements containgd in a
batch could themselves add statements to a new batch.when executed.

4.4.21 | SQLJ language 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: This(part document directly adopts the executable SQL-statenments
(mlost 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.

dlrectly expresses the types of exceptions, SQL- Connectlons and dlagnostlcs 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, dynamic
operationc are subsumed hy ]nR(‘

4.4.21. <SQL connection statement>

The <SQL connection statement> is replaced in this document by direct Java constructionand manipulation
of conngction objects (defined by the interface sql j . runti nme. Connect i onCont ext ). That enables the

capability for SQLJ programs to open multiple SQL-connections simultaneously to the same or different
SQL-seryers by explicit use of connection objects in SQL]J clauses.

4.4.21. <host variable definition>

Embedded SQL specifies that <host variable definition>s are contained-in special program sectioms bound
by EXEC|SQL BEGIN DECLARE SECTION and EXEC SQL END DECLARE SECTION. This document|does not
define a[<host variable definition> section. Any Java variable, patameter, or Java field (of an objpct) is

permittgqd to be used as a host variable.

This doqument extends traditional embedded SQL support by allowing Java host expressions tq appear
directly in embedded SQL-statements. Host expressions+are prefixed by a colon (:) followed by anjoptional
parameter mode identifier (IN, OUT, INOUT) followed by a parenthesized expression clause. An expression
ntains a Java expression that either evaliates to a single value (in the case of IN mode] or is a

The evaluation of host expressions does have side effects in a Java program as they are evaluatgd by the
Java Virtual Machine rather than the SQL-server. Host expressions are evaluated left to right within the

This dociment does not define an <embedded exception declaration>. In ISO/IEC 9075-2, the <emnbedded

VWHENEVER)except i on_condi ti on GOTO program | abel ;
VWHENEVER.excepti on_condi ti on CONTI NUE;

ration of
htch
ptions

the <empedded exception declaration> into Java is not possible. Instead, Java provides a try... ¢

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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4.4.21.8 <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

The <declare cursor> statement of SQL language declares a smgle name for botha query and its associated
: - he result
setthat it returns. lf an SQL] clause contammg a query is evaluated it returns an iterator ob]ect egntaining
the result set of rows selected by that query. The type of an iterator object is a Java class thaterlcodes

the numper and types (and names) of columns in the result set, allowing type checking of epergtions on
an iterator object.

Beneath|the layer of abstraction provided by SQL] iterators, an SQL-server creatés and manipulates
cursors.[The implicit cursor of an iterator UC is the cursor manipulated by an SQL-server when methods
are invoked against the corresponding instance of an object, the type of whichimplements
sqlj.ruptine. Resul t Set | terat or.The implicit <declare cursor> of an itezator UC is the <declarg cursor>
effectively performed by an SQL-server as a result of the execution ofzan <assignment clause> whose
<assignipent spec clause> immediately contains a <query clause>,

When <3ssignment spec clause> immediately contains <query clause>, the <query clause> proyides the
implicit gdeclare cursor>s <query expression>. An implicit<declare cursor>’s <cursor returnapility> is
always WITH RETURN. The <Lval expression> LV immediately contained in <assignment claus¢> either
refers tolan object of a generated iterator class or to anebject the type of which implements
sqlj.runtime. Resul t Setlterator. When LV refersite’an object of a generated iterator class, the asso-
ciated <iterator declaration clause>’s <declaration Wwith list> specification of the iterator’s sensjtivity,
holdabiljty, and updateColumns respectively provide the implicit <declare cursor>’s <cursor sengitivity>,
<cursor holdability>, and update <column name list> specifications. In addition, <cursor scrollability>
is impliditly SCROLL if the associated <iterator declaration clause>’s <interface list> contains thle <pre-
defined |nterface class>sql j . runti me, Ser ol | abl e; otherwise, it is implicitly NO SCROLL.

4.4.21.10 Input parameters.to. SQL-statements

This dociment extends the approach of SQL language for input parameters to SQL-statements by pllowing
generalized host expressions-to appear wherever host variables are allowed to appear.

4.4.21.11 Extracting-column values from SQL] iterators

SQLJ sugports tweapproaches to accessing column values from iterator objects: by position and by name.
The <fetrh statément> of SQL accesses columns only by position. In the following example, the first
column In the row is assigned to var 1, the second to var 2, and the third to var 3:

EXEC SQLEETCH cursorl | NFO -varl :var2 -var3;

SQL]J supports a modified version of the FETCH statement. It also supports access to columns by name,
through generated methods with the names and types of the columns.

4.4.21.12 <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 expression evaluation is indicated by stating that a “condition” is “raised”, followed by a
statement of what specific condition is raised (e.g., “a completion condition is raised: no data (02000)”
or “an exception condition is raised: data exception — division by zero (22012)").

This dogqument, because of its close relationship to the Java programming language and to JDB(, uses
different terminology. In this document, many abnormal terminations are indicated by stating that an
“SQLException condition” is “thrown”, followed by a statement of the specific condition clagsand|subclass
(e.g., “anf SQLException condition is thrown: Java-related condition — unsupported feqture (461[10)").

In other|situations, the statement is made that “an exception is thrown” or “throws.an exception”, with
no specification of what particular exception is thrown. The absence of that spécification is caused by
SQLJ’s dependence on JDBC. When that sort of statement is made, the exception that is thrown |s
determined by the JDBC driver vendor, and not by any part of the ISO/IEC9075 series. In practice, JDBC
drivers gpecify the SQLSTATE, and other pertinent details, in the SQLWarning or SQLException jobjects
resulting from a completion or exception condition originating in an.SQL-implementation. However,
when theé completion or exception condition originates within the JDBC driver itself, details of the resulting
SQLWarning or SQLException objects are implementation-defined (1A049).

4.4.23 | Profile generation and naming

An SQL] profile represents the SQL-statements performed on a particular connection context clags within
a particylar source file. Every <executable clause> in,an SQLJ program is associated with exactly one
<connedtion context> (which might be implicit or.explicit). <executable clause>s are grouped within a
progran] according to the class of the associatéd <connection context> and this grouping is reflected in
the proffle. If the number of <connection caontext> classes associated with <executable clause>4 in an
SQL]J prggram is greater than one, then a-distinct profile is created for each <connection context> class.

The geng¢rated name of a profile is composed, textually, of parts, with no additional separators occurring
betweer] those parts. Its parts include the following.

— An|optional representation of its associated package that will, if specified, be followed by a period.
—  ThE original source file name without its filename extension.
—  Th predefineditext string '_SJProfil e'.

— A profile identification number that is unique among profile identification numbers in the¢ source
profile

Informallypresented in BNF form, this might appear as follows:

[ packagePart<period> ]fil enanePart_SJProfil eidentificationNunber
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 first
public class appearing in the source, or, in the absence of any public classes, the first class appearing
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

deploynjent as a JAR file. JAR (Java Archive) is a platform-independent file format specified by Java that
aggregates many files into one. SQL] applications are packaged as JAR files in order that they,can be
inspected 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] profjle in the
applicatjon, a section is created in the manifest file contained in the JAR file. The‘manifest file i used by
the SQLJ[ customization utilities to locate and load the appropriate application.profiles. The SQI}J profile
section ¢f the manifest file has entries that specify the name of the profile file. The name of a prjofile is
composé¢d, textually, of parts with no additional separators between those parts. Its parts incluge the
following

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

—  The profile name without its filename extension.

— Aperiod.

— ThEcl ass or ser filename extension.

Informally presented in BNF form, this might:appear as follows:

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

And, when used in the JAR manifest:
— Name: profileName SQLJProfile: TRUE
where:

—  pathPart is thespackage name of the profile in path format, as specified by the manifest filg format
for] “Name” headers.

—

—  profileFilePart is the name of the profile.

— Iftheprofile exists in class file format, then the name has the extension .class. Otherwiseif the
profile exists as a serialized object, then the name has extension .ser. Only two file formats (.class
and .ser) are currently supported. Other file formats might be added in the future. 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 . Connecti on
object, and returns false otherwise. A null connection indicates that customization will be performed
“offline” (without a connection).

customize
publ i c bool ean custom ze(sqlj.runtinme.profile.Profile profile,

Lava.-sal Connection conn
J hatl T

sqlj.framework. error. ErrorLog | og)

Cuptomizes the passed profile. If the profile was modified in the process of customization, then true
is feturned. Otherwise, false is returned.

See Claulse 17, “sqlj.runtime.profile.util.ProfileCustomizer”, for further details on the¢se methods and an

overview of the class usage.
4.4.26 | Customization interface

4.4.26.1 Introduction to customization interfaces

Each prdfile object contains a number of Customization objects. Each Customization is an impleme¢ntation-
specific pbject implementing the sqlj.runtime.profile.Customization interface that is able to ¢reate an

sqlj.runtime.profile.ConnectedProfile object. Customization objects implement two methods:

Documehtation for.this'interface is specified in sqlj.runtime.profile.Customization.

4.4.26.2 Customization usage

ac¢eptsConnection
publ i ¢ bool ean acceptsConnection ( java.ggl.Connection conn )

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

sqlj.runtime.profile.getProfile

public sqlj.runtime.profilé&. ConnectedProfile getProfile (
j ava. sql . Cofigecti on conn,
sqlj.runtinme’profile.Profile baseProfile )

throws SQLExceéption

Returns a connected-profile for the baseProfile on the given j ava. sql . Connect i on object.

The getConnéectedProfile method of a profile object is called by the code generated for an <ex¢cutable

clause>.

dProfile

is used to obtain a connected profile object. The connected profile object creates a RTStatement object
that is 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.

© ISO/IEC 2023 - All rights reserved 47


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

ISO/IEC 9075-10:2023(E)
4.4 Introduction to SQLJ

—  For each registered customization object RC;:

— Ifq

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);

n the

de

The defd
SQLJ apy
impleme

4.4.26.

Customi

oregistered Customization obiectaccentsthe i ava cal Connaction obiect then retu
l=) J r J . et J 7

fault ConnectedProfile object.

lications will work with any compliant JDBC driver and therefore do not requiré.acustom
ntation on the part of a particular implementation if a JDBC driver exists,

8  Customization registration

yation objects can be registered, deregistered, and enumerated with’a profile. The class

sqlj.ru

— registerCustomization

pu

Re
cul

— reIisterCustomization

pu

Re
the

—  re]

public void repl ace@ustoni zation

Re
is g
ref]

ime.profile.Profile supports the following Customization object-related methods:

lic void regi sterCustom zati on(Custom zati on customni zation)

bisters a Customization object for this profile objectThe Customization object is added
rently registered Customization objects.

lic void registerCustomn zation
(Custom zati on newCust;om zati on,
Cust omi zati on nextCustoni zati on)

bisters a Customization object for this profile object. The new Customization object is 3
list just prior to the next Customization object argument.

blaceCustomization

(Cast-om zati on newCust om zati on,
Cust om zati on ol dCust om zati on)

@ins(the position of the old Customization object.

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

runtime

after all

dded to

blaces a Clistomization object registration for this profile object. The new Customizatidn object
dded to.the list in place of the old Customization object argument. The new Customizati¢n object

— de

pgi sterCustomization

public void deregisterCustom zati on(Custoni zati on custoni zati on)

Drop a Customization object from the profile’s list.

— En

umeration

public Enureration get Customn zations()

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

See Clau
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se 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 <SQL terminal character>

This Sublause 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

<SQ. special character> ::=
I Al alternatives from|SQO | EC 9075-2
| <nufber sign>

<nunber sign> :: =
# 11 #0023

Syntax Rules

1) \In sert after the last SR: ‘If <SQL special character> is not contained in an <embedded SQL{Java
préogram>, then <SQL special character=shall not immediately contain <number sign>.

2) ’In sert after the last SR: ‘lfthe chatacter set SQL_TEXT does not include <number sign>, then
<nhimber sign> shall be immedijately contained in an <SQL prefix> that is contained in an <emnbedded
SQL Java program>.

Access Rules

Noladditional Access Rules.

Generpl Rules

Noladditional General Rules.

Conformance Rules

No additional Conformance Rules.

50 © ISO/IEC 2023 - All rights reserved


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

ISO/IEC 9075-10:2023(E)
5.2 <token> and <separator>

5.2 <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

<commeny> ::=
Il Al alternatives fromI|SQ|EC 9075-2
| <Jaya coment >

<Java cpnmment> ::=
<Java|comment introducer> [ <conment character>... ] <new ine>

<Java cpnmment introducer> ::=
<sol i flus> <sol i dus>

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

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

Syntax Rules

1) ‘In sert after the last SR: ‘There shall be no,<separator> separating the first <solidus> and
<s¢lidus> of a <Java comment introducers.

2) ’In sert after the last SR: ‘Ifa <comment> is contained in an <embedded SQL Java program

Case:

a)| Ifthe <comment> is centained in a <statement spec clause> or an <assignment sped
immediately contained in an <SQLJ specific clause> and is not contained in an <emb
Java expression>,'then it shall be a <simple comment> or a <bracketed comment>.

b)| Otherwisejthe <comment> shall be either a <bracketed comment> or a <Java comm

Access Rules

second

> then

clause>
edded

ent>.

No|additional Access Rules.

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

<value specification> and <target specification>

This Sub

Functi

Specify ¢

Formad

No

Syntay

clause modifies Subclause 6.4, “<value specification> and <target specification>", in ISO/IE( 9075-2.

on

ne or more values, host parameters, SQL parameters, dynamic parameters) or host varjiables.

t

additional Format items.

t Rules

1) |In

bert after the last SR: |If <embedded variable specification> is contained in an <embedded SQL

Jav
val

Access

No

Gener

No

Confol

No

a program>, then <embedded variable specification> shall not immediately contain <indicator
iable>.

i Rules

additional Access Rules.

al Rules

additional General-Rules.

rmanceRules

additional Conformance Rules.
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7 Additional common rules

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

7.1

Invoking an SQL-invoked routine

This Sub

Functi

Execute

Formad

No

Syntay

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

on

the invocation of an SQL-invoked routine.

t

additional Format items.

t Rules

1) |Cg

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

a)

b)

Access

No

Gener

NOTH
in ISQ

No

If XA; is an <embedded variable name> contained in an <embedded SQL Java progra
P; shall be SQL]J output assignable to X4;.

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

i Rules

additional Access Rules.

al Rules

7 — The General Rules of this Subclause as defined in GR 2) of Subclause 9.18, “Invoking an SQL-invoked
/IEC 9075=2are not always terminated when an exception condition is raised.

additional General Rules.

m>, then

routine”,

Conformance Rules

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

<fetch statement>

This Sub

Functi

Position

Formad
<fetch

'
| FET

Syntay

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

on

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

t

5t at ement > 1=

N\ | alternatives fromI|SQO|EC 9075-2
CH [ [ <fetch orientation>] FROM]

<iterator host expression> INTO <fetch target, |i-st>

t Rules

1) |[In

sert before SR 3): ‘Case:

a)

b)

If <fetch statement> is contained in:an <embedded SQL Java program>, then <iterat
expression> shall be specified.

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

2) |AY

gment SR 3)‘ by adding “If tliere is more than one such <cursor name>, then the one w

ing

ermost scope is specified)Let CR be the cursor specified by CN. Let T be the table defing

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

3) |Cg

nvert SR 3) to be; ‘Case:

a)

b)

If <fetch statement> is contained in an <embedded SQL Java program>, then let DC |
implicit&declare cursor> of <iterator host expression>, let CR be the implicit cursor of
host'expression>, and let T be the table defined by the <cursor specification> of DC.

Otherwise, |the original SR 3)‘

br host

ith the
ed by the
the Rule.

e the
Kiterator

4) ‘Insert after SR 9)b)iv):| For each <target specification> TS3;, 1 (one) <i< NTS, that is an <embedded

variable name>,

Case:

a)

b)

54

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;.

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>,
then SV is assigned to TV as described in the following Code Generation.

Definitions and Rules

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

2) If the execution of a <fetch statement> results in a row not found, then endFet’ch() becomnes 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 or a
subclass of such a class.

4)  The SELECT privilege for the execution of <fetch statement> is'based upon the authorizatjon iden-
tifier that was used to execute the <query clause> associated with <iterator host expressipn>.

5) Letkrepresent the cardinality of the <fetch target list>)
6) Letjrepresent the cardinality of the associated iterator’s <java type list>.

7) Ifk=+j, then an SQLException condition is thiown: Java-related condition — invalid number of
columns (46122).

8) LetSLE denote a SELECT list expressiefYof the associated iterator.
9) LetIT denote a <java datatype> inthe associated iterator’s <java type list>.

10) LetHE; 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 gepresent the corresponding <java datatype> of HE;.

d)| ITjshall be the same as JT.

e) | \MEJT is a Java primitive datatype, and the value of the corresponding argument is an|{SQL null

——Vvalue, then TaiSe an exception of type Sqij-rumntime.sQENTEXception:

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.

© ISO/IEC 2023 - All rights reserved 55


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

ISO/IEC 9075-10:2023(E)
8.1 <fetch statement>

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 yalue
specification> and let IEM be absol ut e(| HE) .

f) If <fetch orientation> specifies RELATIVE, then let IHE be the ¥alue of the <simple value spe-
cification> and let IEM berel ati ve(l HE).

3) Thg iterator is positioned on a row using IEM:

I E|]l EM

4) Ifthe invocation of IEM returns true, then:

a)| Letnrepresentthe number of <embedded'Java expression>s appearing in the <fetch target
list>.

b)| Letjrepresenta variable rangingfrom 1 (one) to n.

c)| Foreach <embedded Java expression> HE;in <fetch targetlist>, HE; is fetched from th¢ iterator
using getCol:

HE = IE getColj ( O

Conformance Rules

No|additional Lonformance Rules.
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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.

Format

Noladditional Format items.

Syntax Rules

1) ‘Co nvert SR 3)b)iv) to be: ‘Case:

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

the original SR 3)b)iv) ‘

b)| Otherwise,

Access Rules

Nol|additional Access Rules.

Generpl Rules

1) ‘Co nvert GR 4)b)iv) to be: ‘Case:

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

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

Definitions and-Rules

1)  If the <select'statement: single row> results in the generation of no rows, then an SQLExcgption

2) If the<selectstate single rowv sults g ationo
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)

c)
d)

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

IfJT is a Java primitive datatype, and the value of the corresponding argument is an
value, then raise an exception of type sqlj.runtime.SQLNullException.

Profile Entrylnfo Properties

Code Generation

1)

2)
3)

4)

58

S
R
Ex
Pa

Re

<S{

wn

Lef

single row>, not including those in the <select target list>.

Lef

Fo
do

e — SINGLE_ROW_QUERY
bcute Type — EXECUTE_QUERY

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

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

bs notappear in the <select target list>:

a)

— < :Si > Wi < ist>

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

Result Set Info — Returns a Typelnfo object desetibing a particular HE of the <sele

list>. The i-th Typelnfo object describes HE;. The‘Typelnfo object returned has moK:E OUT,

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

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

Result Set Name — null

Kk represent the number of <embedded Java expression>s appearing in the <select sta

i represent awariable ranging from 1 (one) to k.

each <embedded Java expression> HE; appearing in the <select statement: single row

SQL null

emoved.

blect

in the

't target

of the
ne name

['ypelnfo

fement:

> that

Let JT represent the <java datatype> of HE;.

b)

c)

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

properties”.
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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6)

7)
8)

9)

10)

11)

12)
13)

ISO/IEC 9075-10:2023(E)
8.2 <select statement: single row>
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();

An RTResultSet is created using executeQuery:

— ot it Oax L) .
I's —strt—exeetteuery(—

A qall to executeComplete defines the end of the statement method invocations. It isccalledl even if
an|jexception occurs in an earlier step:

stipt . executeConplete () ;
Let n represent the number of <embedded Java expression>s appearingin_the <select target list>.
Let m represent the number of columns in the returned RTResultSet'ebject:
m F 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.fow using next () :
rsfnext () ;

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

Let j represent a variable ranging from@ (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 representithe 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 gnd the
compile=time class of JT.

HEj = r's.getObject ( j, JT.class ) ;

d) [ ~IFGM is not getObject, then HE; is fetched from the RTResultSet object using GM.

HE =rs.GM( ] ) ;

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.
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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.

then

tor class

Format
<del ete|statenent: positioned> ::=
Il Al alternatives from|SQ|EC 9075-2
| DELETE FROM <t arget table> WHERE CURRENT OF <iterator host expression>
<iteratpr host expression> ::=
<enbeglded Java expressi on>
Syntax Rules
1) ‘In sert after the last SR:|Case:
a)| If<delete statement: positioned> is contained in an <embedded SQL Java program>
<iterator host expression> shall be specified.
b)| Otherwise, <iterator host expression> shall.not be specified.
Access Rules
No|additional Access Rules.
Generpl Rules
No|additional General Rules:
Definitions and Rules
1) <iterator hostexpression> shall result in an instance of either a generated positioned iterg
or p generated named iterator class that implements the interface sqlj.runtime.ForUpdate.
2)  The DELETE privilege for the execution of <delete statement: positioned> is based upon t

au

he

herization identifier that was used to execute the <query clause> associated with <iter.

htor host

expression>.

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 statement:
positioned>, including the <iterator host expression>.
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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

Update a row of a table.

essi on>

- then

tor class

ed> is

Format
<updat e statenent: positioned> ::=
I All alternatives from|SQO | EC 9075-2
| UPDQATE <target table> SET <set clause list> WHERE CURRENT OF <iterator, host expf
Syntax Rules
1) |Inpert after the last SR:|Case:
a)| If <update statement: positioned> is contained in an <embedded SQL Java programs:
<iterator host expression> shall be specified.
b)| Otherwise, <iterator host expression> shall not be'specified.
Access Rules
No|additional Access Rules.
Generpl Rules
No|additional General Rules.
Definitions and Rules
1) <iterator host expression> shall result in an instance of either a generated positioned iterg
or p generated named iterator class that implements the interface sqlj.runtime.ForUpdate.
2)  The UPDATE \(column-specific) privilege for the execution of <update statement: position
based upon-the authorization identifier that was used to execute the <query clause> asso

wi

h <iterator host expression>.

riated

Profile Entrylnfo 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>.

Ro

le — 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>

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

Function

Invoke ajn SQL-invoked routine.

Format

Noladditional Format items.

Syntax Rules

No|additional Syntax Rules.

Access Rules

No|additional Access Rules.

Generpal Rules

Nol|additional General Rules.

Definitions and Rules

1) Ifdn <embédded Java expression> contained in an <SQL argument> does not explicitly state a
<pprameter 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

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:

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

The statement is batchable, as defined by the i sBat chabl e() method.

The statement is batch compatible, as defined by the i sBat chConpat i bl e() method

n the pending statement batch is executed on the batch context object using the methd
bcut eBat ch() .

execut eBat ch();

atching is enabled on ECtx, as defined by i sBat chi ng(), and the statement is batchab
ined by i sBat chabl e(), then the statement is placed into a batch.context object which
current batch context object.

= stmt.get Bat chCont ext ();

Otherwise, if batching is not enabled on ECtx or the statement is not batchable, then the st

xecuted using execute:

sttt . execute () ;

<embedded Java expression>s with <paratheter mode> of OUT or INOUT are assigned as
he default rules for <executable clause>.

d

e, as
becomes

atement

specified

all to executeComplete defines the\end of the statement method invocations. It is called only

br all side-channel results havebeen visited using the associated execution context’s getl
Set method. If no side-channeélresults are produced, executeComplete is called immedi
alled even if an exceptiomoecurs in an earlier step:

stt . execut eConplete ) ;

rmance Rules

additional Conformance Rules.

NextRes-
ately. It

1)
2)
a)
b)
c)
thd
ex
BC.
3) IfH
de
the
BC
4)
is 4
5) Al
in
6) Ad
aft
ult
is ¢
Confo}
No
66
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9.2 <compound statement>

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

Function

Specify a statement that groups other statements together.

Format

Noladditional Format items.

Syntax Rules

1) ‘In sert after SR 1):‘ If <compound statement> (S is contained in <staterment spec clause>|then CS
shall contain <SQL statement list> and shall contain no other optiondl BNF non-terminal $ymbols.

Access Rules

Noladditional Access Rules.

Generpal Rules

NOTH 10 — The General Rules of this Subclause as defined/in GR 2) of Subclause 8.3, “Executing a <compound stjtement>",
in ISQ/IEC 9075-4 are not always terminated when an«€xception condition is raised.

Noladditional General Rules.

Definitions and Rules

1) <cpmpound statement> is permitted to appear in a <statement clause>. It consists of one|or more
<SQL procedure statement>s (i.e., any of the SQL Constructs that are permitted to appear|in a
<statement clause>,ex¢cept for a <compound statement>), terminated by semicolons, sanfwiched
befween 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 };

olLlow he 0 PSM a a ne emanti ol -bhlock m-which ala 1N

2) SQ

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

3) Ifan<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) ‘Insert after CR 1):‘ Without Feature J007, “Compound statement”, conforming SQL language shall

not contain-a compbound-statamant
-Cotar o <corp oot tate e e
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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.

Format

Noladditional Format items.

Syntax Rules

1) ‘Co nvert SR 9) to be: ‘Case:

a)| If<assignment statement> is contained in an <embedded SQKjJava program> and the
<assignment target> simply contains an <embedded variable name>, then let AT repjresent

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 assignable to JT.

the original SR 9)|

b)| Otherwise,

Access Rules

No|additional Access Rules.

Genergal Rules

1) ‘ Ingert 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 assighed to T
as ppecified in Subclause 14:9, “<executable clause>".

Definitions and Rules

1) Let AT represent the <assignment target>.

2)  Let TT represent the <java datatype> of AT.

3) Let ASrepresent 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

© ISO/IEC 2023 - All rights reserved 69


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

ISO/IEC 9075-10:2023(E)
9.3 <assignment statement>

Conformance Rules

No additional Conformance Rules.
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10 Transaction management
This Clause modifies Clause 17, “Transaction management”, in ISO/IEC 9075-2.

10.1 <settransaction statement>

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

Function

Set the dharacteristics of the next SQL-transaction for the SQL-agent.

Format

Noladditional Format items.

Syntax Rules

1) ‘In sert after the last SR: ‘If <set transaction statement> is contained in an <embedded SQL

program>, then LOCAL shall not be specified.

2) ‘In sert after the last SR: ‘If <set transaction statement> is contained in an <embedded SQL
prIgram>, then <set transaction statement> shall not contain a <transaction mode> that immediately

contains <diagnostics size>.

Access Rules

No|additional Access Rules.

General Rules

Noladditional’General Rules.

Profile EntryInfo Properties

—  SQLString — Exact text of matching production
— Role — SET_TRANSACTION

— Parameter Java fields — No parameters allowed.

Java

Java

—  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.

Form

t

No

Syntay

No

Access

No

Gener

No

Profilg

additional Format items.

t Rules

additional Syntax Rules.

i Rules

additional Access Rules.

al Rules

additional General Rules.

2 Entrylnfo Properties

— Sﬁ. String — Exact text of the matching production.
e

— R
— Pa

Confol

No

— SAVEPOINT

rameter Java fields — No parameters allowed.

rmance Rules

additional€onformance 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.

Format

Noladditional Format items.

Syntax Rules

No|additional Syntax Rules.

Access Rules

Nol|additional Access Rules.

Generpl Rules

Nol|additional General Rules.

Profile EntryInfo Properties

— Sﬁ. String — Exact text of the matching production.
e

— Rolle — RELEASE_SAVEPOINT,

— Parameter Java fields — No parameters allowed.

Conformance Rules

No|additional Conformance 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.

Format

Noladditional Format items.

Syntax Rules

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

Access Rules

Noladditional Access Rules.

Generpal Rules

No|additional General Rules.

Definitions and Rules

Nope.
NOTH 11 — Conformance to SQL/OLB\requires support only of the COMMIT and optional WORK keywords.

Profile EntryInfo Properties

— S(())LL String — Exact text of the matching production.
— Rolle — COMMIT

— Parameter Java fields — No parameters allowed.

Conformance Rules

No additional Conformance Rules.
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10.5 <rollback statement>

This 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
schemas since the establishment of a savepoint.

Format

Noladditional Format items.

Syntax Rules

No|additional Syntax Rules.

Access Rules

Noladditional Access Rules.

Generpal Rules

No|additional General Rules.

Definitions and Rules

Nope.

NOTH 12 — Conformance to SQL/OLB\requires support only of the ROLLBACK and optional WORK keywords. I
of Fedture T271, “Savepoints”, is claimed, then the <savepoint clause> is also supported.

Profile EntryInfo Properties

Sﬁ. String — Exact text of the matching production.
Role — ROLLBACK

Parameter Java fields — No parameters allowed.

[ support

Conformance Rules

No additional Conformance Rules.
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11 Embedded SQL
This Clause modifies Clause 21, “Embedded SQL”, in ISO/IEC 9075-2.

11.1 <embedded SQL host program>

This Sub

Functi

Specify 4

Formad

<enbedd

Il Al alternatives fromI|SQO|EC 9075-2
| <enbedded SQL Java progran
<statengent or declaration> ::=
Il Al alternatives from|SQO|EC 9075-2
| <SQJ specific clause>
<SQ prefix> =
Il Al alternatives fromI|SQO|EC 9075-2
| <nupber sign> sql !! '"sql' shall be l.ower-case
<enbedded vari able nane> :: =
Il Al alternatives froml|SQOI|EE 9075-2

<en

NOTH
confli

rlause modifies Subclause 21.1, “<embedded SQL host program>", in ISO/IEC 9075-2.

on

n <embedded SQL host program>.

t

bd SQL host prograns ::

bedded Java expressi on>

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

annot

Syntax Rules

1) ’AL gment SR 2)b) ‘ by adding “or an <embedded SQL Java program> " to the not contained restriction
of the Ruley

2) ‘In sert before GR 2)b): ‘ If an <embedded SQL statement> is contained in an <embedded JQL Java
program>, then it shall contain an <SQL prefix> that is “<number sign>sql”. There shall bg no
<separato os ceirthe<numbersten>—and—sal~and—sal*~sha i:‘i:‘:i-"i ower-case
letters.

3) ‘ 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>.

4) ‘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.

5) ’Insert after SR 3): ‘Case:
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If <embedded variable name> is contained in an <embedded SQL Java program>, then
<embedded variable name> shall immediately contain an <embedded Java expression>.

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

scoping rules specified by Java.

<

b)

Otherusice Hhe ariainal SR 1431
ULUIICI VYV l;)\a, | CIIC Ul lsl‘lul JIN LUJ |

7) |Cd

nvert SR 18) to be: ‘Case:

a)

b)

If an <expression> is immediately contained in an <embedded Java expression> tha
tained in an <embedded SQL Java program>, then it has an accessible host language ¢
provided by the Java language environment. For predefined host language data type
equivalent SQL <data type> can be found by first looking up the hostlanguage data

Table 2, “SQL]J type properties”; the corresponding j ava. sql . Types-defined constai
then be used with the default mappingj ava. sql . Types to SQL <data type>s, as def
JDBC.

Otherwise, |the original SR 18)‘

8) |Av

gment SR 19)‘ by adding “If <embedded SQL host program> does not contain an <emkh

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

9) |Av

gment SR 21)‘ by adding “that does not contaiiran <embedded SQL Java program>, ” a

req

triction to the beginning of the Rule.

10) |AY

gment SR 22)‘ by adding “For the <embedded SQL host program> H that does not conf

<e

mbedded SQL Java program>, ” as a restriction at the beginning of the Rule.

11) |AY

gment SR 23)‘ by adding “For the<embedded SQL host program> H that does not conf

<e

Access

No

Gener

No

mbedded SQL Java program>, "at'the beginning of the Rule.

i Rules

additional Access'Rules.

al Rules

additional General Rules.

is con-
lata type
S, an
[ype in
1t can
ned by

edded

ain an

ain an

Conformance Rules

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

Function

Specify an <embedded SQL Java program>.

Format

d_SAa ] =
<enbeddn o'l EAVE- prngr s

Il See the Syntax Rul es.

Syntax Rules

1) An|<embedded SQL Java program> is a compilation unit that consists of Java text and SQL fext. The
Javia text shall conform to Java. The SQL text shall consist of one or more <embedded SQL stat¢ment>s.

Access Rules

Nope.

Generpl Rules

Nope.

Conformance Rules

1)  Without Feature J001, “Embedded Java”, conforming SQL language shall not specify an <erhbedded

SQL Java program>.
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12 SQL]J reserved names

12.1 Introduction to reserved names

This Subclause describes the names reserved for the SQLJ standard runtime and reference implementation
components, and the names reserved by the SQLJ translator for naming temporary variables, generated
classes, and resource files.

12.2 |Naming runtime library components

The 'sql | ' package name and any subpackages thereof (for example, 'sql j . r unt i me’) are resenved for
the use dfthe SQL] standard runtime and reference implementation classes. Runtimelibrary conjponents
associated with implementation-specific translator and customizer implementations shall use the Java-
specified package naming conventions to avoid conflict with the libraries of the SQL] reference imple-
mentatipn and other implementations.

The effe¢t of violating SQLJ’s reserved package namespace is implementation-dependent (UA018).

12.3 |Temporary variable names

An SQL] translator replaces each occurrence of an <executable clause> with a generated Java statement
block, which may contain a number of temporary variable declarations. The name of any such temporary
declaratjon will include the prefix __sJT_. The followihg'declarations are examples of those thatj might

occur injan SQL]J-generated statement block.

int __sJT_index;
hj ect | sJT key;
sglj.ruptinme.profile. RTStatement _ sJT stnt;

The strimg “__sJT_" is a reserved prefixfor SQLJ-generated variable names. The effect of using this string
as a preflix for any the following is\implementation-dependent (UA019).

—  Hojst variable names.
— Names of variables.declared in blocks that include executable SQL-statements.
— Names of parameters to methods that contain executable SQL-statements.

— Names of Javafields in classes that contain executable SQL-statements, or the subclasses or gnclosed
classes, of:-which contain executable SQL-statements.

12.4 LClass and resource file names

12.4.1 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 effect of declaring a top-level class with a name of the form a_S]b where a is the name of an existing
class inc[uded in the SQL]application and b has the Torm of a Java identilier is implementation-ddpendent
(UA010). If the name of a file included with the application has the same format as names ofifil¢s that

might bg generated by SQLJ, the effect is implementation-dependent (UA020).

12.4.3 | Resource files and profiles

An SQL] translator may generate a number of resource files to store informatiomrused by SQLJ génerated
code thalt is not conveniently represented as a Java class.

Resource files are named using the same rules as defined above for files.eontaining generated internal
classes; pvery resource filename starts with the name of the original ifiput file name followed bl the
string “_8J". See Subclause 4.4.23, “Profile generation and naming”, for further details on names|used for
SQLJ prqfiles.

If the nagne of a file included with the application has the same-format as the names that might be generated
by the SQLJ implementation as the names of resource file§) the effect is implementation-dependent
(UA020).
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13 Common subelements

13.1 <modifiers>

Function

Represents valid Java class modifiers composed of Java class modifier keywords (e.g., static, p;{blic,
private,|protected, etc.), as defined by Java. <modifiers> represent one or more Java class\modifier
keywords (e.g., static public).

Format

<nmodi fiers> ::=
Il See the Syntax Rul es.

Syntax Rules

1) <njodifiers> specifies one or more Java class modifier’keywords as defined by Java.

Access Rules

Nope.

General Rules

Nope.

Definitions and Rules

Nope.

Conformance’/Rules

Nopeé:
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13.2 <java class name>

Function

Identify a valid Java class name as defined by Java.

Format

2SS _Nanm =

<java c
I Se

e the Syntax Rul es.

Syntax Rules

1)  <j3

Access Rules

No

Gener

No

j1€.

al Rules

j1e.

Definitions and Rules

No

j1e.

Conformance Rules

No

82

j1€.

va class name> specifies a valid Java class name, as defined by Java.
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13.3 <javaid>

Function

Identify a valid Java variable as defined by Java.

Format

<j ava i gu—r—=
Il See the Syntax Rul es.

Syntax Rules

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

Access Rules

Nope.

General Rules

Nope.

Definitions and Rules

Nope.

Conformance Rules

Nope.
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13.4 <java datatype>

Function

Identify a valid Java data type as defined by Java.

Format

<j ava datatype=—

Il See the Syntax Rul es.

Syntax Rules

1) <jqva datatype> specifies a valid Java data type, as defined by Java.

Access Rules

Nope.

General Rules

Nope.

Definitions and Rules

Nope.

Conformance Rules

1)  Without Feature J008, “Datalinks via SQL language”, conforming SQL language shall not ¢
<jdva datatype> that specifies j ava. net . URL.

2)  Without Feature J010;“XML via SQL language”, conforming SQL language shall not contai
dafatype> that specifies j ava. sql . SQLXM..

bntain a

na <java
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13.5 <java constant expression>

Function

Identify a valid Java constant expression as defined by Java.

Format

<j ava cernstant nvpr ession ———

Il See the Syntax Rul es.

Syntax Rules

1)  <jqva constant expression> specifies a valid Java constant expression, as defined by Java.

Access Rules

Nope.

General Rules

Nope.

Definitions and Rules

Nope.

Conformance Rules

Nope.
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13.6 <embedded Java expression>

Function

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

Format

<enbedd
<col o

<expres
<si

<simple variable> shall conform to theJava rules for simple name specified by Java in sec

d _Java axpnrassion =
P

N> [ <paranmeter node> ] <expression>

5ion> =

pl e vari abl e>

t paren> <conpl ex expression> <right paren>

variable> ::=
e the Syntax Rul es.

expression> ::=
bl expressi on>
bl expressi on>

pression> ::=
e the Syntax Rul es.

pression> ::=
b the Syntax Rul es.

t Rules

val expression> shall conform to-the Java rules for AssignmentExpression specified by
tion 15.26.

Ual expression> shall conform to the Java rules for LeftHandSide specified by Java in se
26.

beC:

If <embedded Java expression> is contained in an argument for a parameter of the §
routine0f a <call statement> whose <parameter mode> is IN, then

Case:

fion 6.2.

Java in

rtion

ubject

1) If <parameter mode> is specified, then <parameter mode> shall be IN.

| <le
<sinpl e
It Se
<conpl e
<Rv
| <Lv
<Rval e
It Se
<Lval e
Il Se
Syntay
1)
2) <R
seq
3) <L
15
4) Ca
a)
b)
c)
d)
86

ii) Otherwise, a <parameter mode> of IN is implicit.

If <embedded Java expression> is contained in an argument for a parameter of the s

ubject

routine of a <call statement> whose <parameter mode> is OUT, then a <parameter mode> of

OUT shall be specified.

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

ubject
r mode>

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

If <embedded Java expression> is contained in an <assignment target> and is not co
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 QUT.

ntained

Access

No

Gener

No

Definitions and Rules

1) AS
2) An

ii) Otherwise, a <parameter mode> of OUT is implicit.

; Rules

j1e.

al Rules

j1e.

complex expression> is a proper superset of <simple variable>.

<Rval expression> is a proper superset of €Lval expression>.

3) D

acgording to the rules of Java expressiomw evaluation. The determination of an <Rval expre
value results in all side effects of the <Rval expression> evaluation becoming visible.

ing execution of an SQL]J program, an<Rval expression> is evaluated to determine its

yalue,
5sion>’s

4) During execution of an SQL]J program, an <Lval expression> is evaluated to determine a pair com-
prising both the value and thellocation of the <Lval expression>. The determination of both of these
properties results in all side-effects of the <Lval expression> evaluation becoming visible.
a)| During executienof an SQL] program, the value of <Lval expression> is determined agcording

to the rules of Java expression evaluation.
b)| Atthe same time, during execution of an SQL] program, the location of <Lval expression> is
determined as follows:
i) If <Lval expression> is a simple Java identifier, denoting a Java variable X, thep the
location of <Lval expression> is the location of X.
ii) If <Lval expression> references a Java field called F of a Java <Rval expression>

denoting a Java object O, then the location of <Lval expression> is the location of:

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

<j n'ple nts el alica =
implefrents [ <interface list> ]

<interffce list> ::=
<intefface element> [ { <comma> <interface element> }... ]

<interffce element> ::=
<predefined interface cl ass>
| <user defined interface class>

<user defined interface class> ::=
<j ava|cl ass name>

<predef{ned interface class> ::=
sqgl].runtime. For Updat e
| sqlf.runtine.Scrollable

Syntax Rules

1)  <uper defined interface class> shall specify.a-iser-defined interface class.

Access Rules

Nope.

General Rules

Nope.

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

<declar tiaon vwith ol anicg )
with gleft paren> <declaration with list> <right paren>

<declarftion with list> ::=
<with|element> [ { <conmma> <with element> }... ]

<with element> ::=
<wi t h| keywor d> <equal s operator> <with val ue>

<with keyword> ::=
<predefined iterator with keyword> <predefined connecti on viwth keywor d>
| <user defined with keyword>

<predef|ned iterator with keyword> ::=
sengitivity
| hol gability
| updft eCol ums

<predef|ned connection with keyword> ::=
dat aSour ce

| typgMap
| path
| trapsfornGoup

<user defined with keyword> ::=
<j ava|i d>

<wi th value> ::=
<j avalconstant expressi onx

Syntax Rules

1)  No|<with keyword> shall be specified more than once.

Access Rules

Nore
IC.

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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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) Thekeyword sensi ti vi ty specifies the semantics defined for <cursor sensitivity> in
Subclause 14.1, “<declare cursor>".

b)  The effective sensitivity of an iterator refers to the runtime value that would be returned by
an invocation of get Sensi ti vi ty() on that iterator. JDBC mandates that an implementation
that cannot support the requested sensitivity enforce the closest matching sensitivity supported
to thatrequested.

c) | 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 ASENS|.TI VE, as $pecified
in Subclause 14.1, “<declare cursor>".

4) Ifthe <predefined iterator with keyword> is hol dabi | i t y, then the <with value> shall be thg Boolean
value True or False.
a)| The keyword hol dabi | i ty specifies the semantics defined for,<etursor holdability> jin

Subclause 14.1, “<declare cursor>".

b)| The default holdability of an iterator when the keyword\hoel dabi | i ty is not specified shall be
W THOUT HOLD, as specified in Subclause 14.1, “<declare cursor>".

5) Ifthe <predefined iterator with keyword> is updat eCal umms, then the <with value> shall b¢ a String
litgral containing a comma-separated list of colummnnames.

6) If3gn <iterator declaration clause> contains a <declaration with clause> that contains a <prgdefined
itefator with keyword> of updat eCol unms, thémn the <iterator declaration clause> shall als¢ contain
an|<implements clause> specifying a <predefined interface class> that contains
sqlj.runtime.ForUpdate.

7)  Ifthe <predefined connection with keyword> is dat aSour ce, then the <with value> shall b¢ a String
litgral naming a JNDI resource of type j avax. sql . Dat aSour ce, as specified by JDBC.

8) Ifthe <predefined connectionnwith keyword> is t ypeMap, then the <with value> shall adhgre to the
following rules:
a)| The <with valye>'shall be a String literal containing one name or a comma-separated list of

multiple names of Java resource bundle(s). The name of a resource bundle shall adhgre to the
required syntax for resource bundle family names as specified in Java, and shall referfto a Java
properties class or file that contains type mapping information.

b)| A property definition contained in the class or file that is recognized by the SQL] trahslator
as-defining a type mapping shall be specified in the following way:

i The name of the property has the following syntax:
<type map property name> ::=
class. <java class nanme>
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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| STRUCT
| JAVA OBJECT

<)

d)

9)  IfY

na

Sp¢

Each <type map property name> shall be unique across all type maps specified in the <with

value> of a single <connection declaration clause>.

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 type

map specified in the <with value> of the same <connection declaration clause>.

The class <java class name> has to specify that it implements either java.sql.SQLData or

: s C -1 1.1
JdVd.10.0CT 1dlIZdUIC.

<group name> and let UDT be the <user-defined type name> contained in TMRV. Th

properties file.

clalss.

10) Ifg

of

specification> is specified, then no property class or file‘¢ontained in the <with value> of a
shall contain a property group specification. An <embedded transform group specificatio

fon

clause> executed in the scope of the connectioreontext class.

11) If

<multiple group specification> shall also be part of a property group specification thatis c

in

h property class or file specified in the <with value> of a t ypeMap.

12) Ifro <single group specification> is'specified, then let MGU be the comma-separated list of a
specification>s contained in a <multiple group specification> and all the property group spec
contained in the property classes or files specified as part of the <declaration with clause

<c
ati

nnection declaration clause>. If MGU is not empty, then an <embedded transform group
bn> of the form “TRANSFORM GROUP MaU” is implicitly specified and precedes any <SQL

clause> executed in the'scope of the connection context class.

ConformanceRules

shalldot’'contain a <predefined connection with keyword> that simply contains pat h.

1) WThout Feature S071, “SQL paths in function and type name resolution”, conforming SQL 1

If <type map property value> TMPV contains a transform <group name>, thendetT¢ be that

P <group

specification> “TG FOR TYPE UDT” is called a property group specification of the type map

he <predefined connection with keyword> is pat h, then the <with value> shall be a <s¢ghema
me list>, and an <embedded path specification> of the form “PATH/<wi't h val ue>" is implicitly
cified and precedes any <SQL]J specific clause> executed in the scope of the connectior] context

he <predefined connection with keyword> is t r ansf or niGroup, then the <with value> ghall be
he form “{ <single group specification> | <multiple group-specification> }". If <single group

t ypeMap
h> of the

Im “TRANSFORM GROUP <wi t h val ue>" is implicitly specified and precedes any <SQL]J specific

multiple group specification> is specified, then no <user-defined type name> containgd in the

bntained

1 <group
fications
> of the
specific-
specific

anguage

2)  Without Feature S241, “Transform functions”, conforming SQL language shall not contain a <pre-
defined connection with keyword> that is t r ansf or nG oup.

3) 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.

92
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14.1 <SQL] specific clause>

Function

ISO/IEC 9075-10:2023(E)

Specify an embedded SQL] clause inside a Java application.

Format

<SQ.J specific clause> ::=
<cofpnection decl aration cl ause>
| <iterator declaration clause>
| <executable clause>

Syntax Rules

Nope.

Access Rules

Nope.

General Rules

Nope.

Definitions and Rules

Nope.

Conformance Rules

Nope;
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14.2 <connection declaration clause>

Function

Specify a named connection context declaration inside a Java application.

Format

<connec ron—declaration cl auica s =

[ <nogli fiers> ]context <java class name>
[|<inplenments clause> ] [ <declaration with clause> ]

Syntax Rules

1)  An|<implements clause> shall not specify a <predefined interface class>:

2) A 4declaration with clause> shall not specify a <predefined iteratorwith keyword>.

Access Rules

Nope.

General Rules

Nope.

Definitions and Rules

1)  SQLJ connection contexts are objects of classes that are defined by means of the <connectjion
deglaration clause> and resultiin the generation of a generated connection class declaratipn.

2) A qconnection declaration, clause> is permitted to appear anywhere a Java class definition may
appear.

Conformance Rules

Nope.
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14.3 Generated connection class

Function

To define the signature (i.e., associated methods) of a generated connection class.

Signature

I th f 1 3 3 rs lat il T £+l H datat £34 ratad
n e G TUVV llls olsua\.ul C, ICUWILIT l‘)/lJC I ClJl COUCIIt UIIT JaVCl uaLaLyPC Ul'ItS dososvutllidlitu

<nodi fi ¢rs> cl ass <java class nane>
i mpl ements sqlj.runtine. Connecti onCont ext
[ , <interface list>] /1l Optional; not literal []

/| Optional and repeatable; not literal [] or {} or
[ [{ static public final wthtype

<wi th keyword> = <with value> ; }... ]
<¢reate connection constructors>

plblic <java class nane>

( ConnectionContext other )
throws SQLException ;
plblic <java class nane>

( java.sql. Connection conn )
throws SQLException ;
sfatic public <java class nane>

get Def aul t Context ( ) ;
sfatic public void setDefault Context

( <java class nane> ctx ) ;
plblic java.util.Mp

) get TypeMap () ;

A generdted connection class implements interface sql j . runt i me. Connect i onCont ext.

<creat e[ connection constructors> =
<dafa source constructors>
| <url| constructors>

<data spurce constructors® :: =
public <java cl ass/nane> ()
t hrows SQLExeeption ;
| public <java clwass name> ( String user, String password )
throws SQ Exception ;

<url copstructors> ::=

public &java class nane> ( String url, Properties info, boolean autoComit )

tfirows SQLException ;

| public <java class name> ( String url hoolean autoCommit )

yword>.

t hrows SQLException ;

| public <java class nane> ( String url, String user, String password, bool ean aut oConmmit

)
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 methods of a

j aye—sat—Staterent—object—Theimplementationofthismethod-attemptstoload-the-praperties
filgs based on the Java class path. If the <connection declaration clause> does not contdin|a
<dpgclaration with clause> that specifies the <predefined connection with keyword>€'ypelap, then
this method returns Java null.

Atruntime, a connection context object and its underlying j ava. sql . Connegt.iron object have an
asgociated connection context user identifier, which is by default used as thé\current user identifier
forjall SQL-statements executed in the scope of the connection context abject, and is defined as
follows.

Case:

a)| Iftheconnection contextobjectis created using <data source constructors> or <url canstruct-
ors> that have a user parameter; or if a user name isgprovided as part of the i nf o parameter,
then the connection context user identifier is the iser name provided.

b)| Ifthe connection context objectis created usingthe constructor that takes an existing connec-
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, thenthe connection context user identifier is the usef name
that was provided during creatign of the j ava. sql . Connect i on object.

d)| Otherwise, the connection,context user identifier is implementation-defined (ID027).

ThE semantics of constructors.defined by <data source constructors> are as described for gverload-
ings of method getConnection of classj avax. sql . Dat aSour ce in JDBC. If one of these congtructors
is dalled, JNDIis used te.obtain the data source object named by the <with value> of the dat|aSour ce
<with keyword>. The data source object is used to create the connection. The auto commit mode

is get as specified by'the given data source.

ThE semantiés-of constructors defined by <url constructors> are as described for overloaglings of
mdthod get.Connecti on of classj ava. sql . Dri ver Manager in JDBC. The connection is credted with
anjautecommit mode set as specified by the value of the “autoCommit” argument.

ThE constructor 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
auto commit mode is that of the passed connection context object.

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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d)
11) All
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If a data source 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.

If a default SQL-connection exists in the runtime environment, then getDefaultContext returns

a connection context object that shares the underlying default SQL-connection.
Otherwise, getDefaultContext returns null.

other methods are defined in sqlj.runtime.ConnectionContext.

Binary Composition

The follc

1) The generated class includes a static public method named getProfileKey:

public static Object getProfil eKey

get
for]
wi
if

wing rules are defined for binary composition in every generated connection-class.

(sqlj.runtinme.profile.Loader | oader,
String profileNane) throws SQLExcepti‘on;

a profile with this name already exists, then it is returned; otherwise, a new profile is inst

profile cannot be loaded with the given name and Leader.

Profi | eKey() returns a key associated with the profile havingthe given profileName. If the key

antiated

h the given name and Loader and a new key for this profile'is returned. An exception i$ thrown

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(). Thismethod is used by translator-generate
t replaces <executable clause>s to obtain a key'with which a particular profile can be iglentified

tha
wi

2) Th

hin a connection context.

Parameters:

exist.
. profileName — The fully qualified name of the profile.
Returns:
. A key forithe profile with the given name in this context.
Throws:
. SQLException — If a profile with this name cannot be loaded.

e geherated class includes a static public method named getProfile:

d code

. loader — The profile loader with which the profile should be loaded if it does no}t already

pu

[ oot [ - £ ] D £ ] + D £ ] L O + £ ] ) A
rre—oStatt 6 oyt .t ufit i e Protrrrer it ortrC getrrrort e (GO ett pProriTeCiRey),

getProfile returns a top-level profile associated with profile key returned by an earlier call to 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)

Code Generation

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
context object. Each connection context ob]ect maintains a set of Connected proflles on Wthh SQL-
context
represent the set of all p0551b1e SQL statements that are permltted to be performed between the

time the connection context object is created and the time it is destroyed.

ThE profileKey object shall be an object that was returned via a prior call to get Profi | eKey().An
ex¢eption is thrown if a connected profile object could not be created for this connection gontext.

For each <executable clause>, except those containing a <fetch statement>, getConnectedProfile

sed by translator-generated code that replaces <executable clause>s-to obtain a conngcted
prIflle. 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 prefileKey is null or invalid.
. SQLException — If the connected.profile object could not be created.

In additiEn to managing the SQL-connection, the connection context class implementation is responsible

for insta

1)
2)
3)

4)
5)

6)

98

tiating profile and connected profile objects at runtime, as follows:

Let PL represent a profile loader.

Let PN represent a profile name.

If getProfileKey.is called with values PL and PN, and a key for PN does not exist, then:
a)| Anewprofile is instantiated using the instantiate method:

sglj~runtine.profile.Profile p =
sqlj.runtine.profile.Profile.instantiate ( PL, PN) ;

b) Animplementation-dependent (UV026) key is created and returned that is associated with
PN, and that if referenced by members of this generated connection class uniquely identifies
the newly-instantiated profile.

Let PK represent a profile key returned by a call to getProfileKey.

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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Let P represent the Profile associated with PK. This can be found using the static getProfile
method.

Let CP represent the ConnectedProfile associated with PK in the current connection context
object, or null if none exists.

If CP is Java null, then a new connected profile is created using the getConnectedProfile
method of P:

CP = P.get ConnectedProfile ( C)

Return CF
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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]
translator in response to an <iterator declaration clause>.

The SQLj-elausetor-declaringaniteratorelasshas-tweotorms-distinguishinga<named-tterater
<positioped iterator>.
Format
<iteratpr declaration clause> ::=
[ <noflifiers> Jiterator <java class nanme>
[|<impl ements clause>] [ <declaration with clause> ]
<left paren> <iterator spec declaration> <right paren>
<iteratpr spec declaration> ::=
<pos$itioned iterator>
| <nafred iterator>
Syntax Rules
1) A 4declaration with clause> shall not specify a <predefined iterator with keyword>.

Access Rules

No|
Gener
No|
Defini
1) Th
2) Th
3)
4)
100

j1e.

al Rules

j1€.

tions and-Rules

e two Kinds of iterators, positional and named, are distinct and incompatible Java types

mdnted with different interfaces.

e two kinds nFifnrnfnrc’ pncifinna] and n:\mnr]’ cannotbe used infnw‘hnncnnh]y an:\r:\
o

(interface) hierarchies for named and positional iterators enforce this restriction.

from a

imple-

e class

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 invoked,
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
iterator class implements the interface Scrollable.

Conformance Rules

1)  Without Feature J002, “ResultSetlterator access to JDBC ResultSet”, conforming SQL{langu
nof contain an invocation of the sql j . runti ne. Resul t Set I t er at or interface’s.public mq

get

CResul t Set ().

hge shall

thod

Resul t Set () orthesqlj.runtine.profile. RTResul t Set interface’s public method get JDB-
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14.5 <positioned iterator>

Function

Specify a positioned iterator inside a Java application.

Format

<pOSi’[i onad i tarator e
<javal|type list>

<java type list> ::=
<j aval|datatype> [ { <comma> <java datatype> }...

Syntax Rules

Nope.

Access Rules

Nope.

Generpl Rules

Nope.

Conformance Rules

Nope.

]

102
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Function

To define the signature (i.e., associated methods) of a generated positioned iterator class.

Signature
In a <p0 ;tlUllCd ltCl CltUl ) ITU TIAITITS daI'c PlUVldCd fUl thc \,U]u.uuuo ;ll thC ltCl atUl \,}GDD dC\,}Cll Clt On, and
an SQL]J franslator will generate code for positional access to the columns of SQL queries assacigted with
iteratorq of type <java class name>.
In the fo]lowing signature, let withType represent the <java datatype> of its associated.swith kgyword>.
<nodi fi ¢rs> 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 sqglj.runtime.Positionedfterator
}
For a <ppsitioned iterator>, an SQL]J translator will generate an iterator class implementing int¢rface
sqlj.runtine. Positionedlterator.
Definitions and Rules
1) A generated positioned iterator classis generated using the specified <modifiers>, <java glass
name>, <interface list>, and <declaration with clause> of its containing <iterator declaration clause>.
Binary Composition
The follgwing rules are defined for binary composition in every generated positioned iterator dlass.
1) The generated class includes a public constructor that has an RTResultSet parameter, andl might
th:[ow an SQEKException:
publ i c _<j-ava cl ass nanme>
( sqlj.runtime.profile. RTResultSet rs )
throws java. sql . SQLException ;
This constructor is used by translator-generated code replacing any <assignment clause> that
populates a <positioned iterator> result.
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 ( )

Th
da

If m = K, then an SQLException is thrown by the iterator constructor.

tNrows Seexceptl on

s method is used by translator-generated code that replaces the <fetch statement to
a corresponding the i-th column of the current iterator row.

ibed in the binary composition section, a <positioned iterator> object’is constructed us
of class sqlj.runtime.profile.RTResultSet. The iterator class implémentation shall us
I'TResultSet to fetch data from the implicit cursor, as follows:

RT represent the sqlj.runtime.profile.RTResultSet objectpassed during constructig
Fator.

K be the cardinality of the <positioned iterator>,

m represent the number of columns in RT.

i represent a variable ranging from 1+{one) to k.
" each <java datatype>JT in <java-type list>:

Let GM represent the getter method corresponding to JTj, as given in Table 2, “SQLJ
properties”.

If GM is getObject,then the implementation of getColi returns the result of calling the g
method on RT using the compile-time class of JTj:

JT; getColi ;) throws SQLException
{

}

return RT.getObject ( i, JTj.class ) ;

etch the

ing an
e the

n of this

type

etObject

[£GM is not getObject, then the result of getColi returns the result of calling the GM

method

oM RT:

JT; getColi () throws 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.

As descr
instance
passed KR
1) Lef
ite
2)  Let
3) Lef
4)
5) Lef
6) Fo
a)
b)
c)
104
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Function

Specify a named iterator inside a Java application.

Format

<naned
<j ava

terator ——

<java p

<j ava

<java p

<j ava

pair list>

hir list> ::=
pair> [ { <comma> <java pair>}... |

hir> @@=
dat at ype> <j ava id>

Syntax Rules

1)

No| <java id> contained in a <java pair list> shall be equivalentto any other <java id> in th|

pa

r list> (using a case-sensitive comparison).

Access Rules

No

Gener

No

Defini

1)
2)

d)

j1e.

al Rules

j1e.

tions and Rules

p <fetch statement>shall not be used in conjunction with <named iterator>.

One aceessor method will be generated for each specified <java id>.

Eachaccessor method will have as its name the corresponding <java id> and be of tl
case as that specified by <java id>.

£+l

accessor methodwill be generated for each <java id>, with the following specifications:

at <java

ne exact

I L +lh o d 1 L £, 3 ids ) 4+ 3 +h s I
LdUlIT dLLUTOO5UI 1ITITLIIUU VWIIT DT UL UIIT 1UT 111 JaVCl I LJ, I'CTlul llllls LIICT CLUTT CD}JUllulllsJ

<java datatype> and throwing type SQLException.

va type

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

No

ne.
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Function

To define the signature (i.e., associated methods) of a generated named iterator class.

Signature

For a <npme ot>th
list> in qrder to provide nam

ed access to the columns of SQL queries associated with an iterato

A pair
of type

<java class name>. In the following signature, let withType represent the <java datatype> of its’agsociated

<with kgyword>.

<nodi fi ¢rs> cl ass <java class nane>
i pl ements sqlj.runtine. Namedl t erator
[, <interface list>] [// Optional, not literal []

/'l @ptional 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 N1 other Methods are defined in sqlj.runtime. Nanedlterator

~

}

For a <npmed iterator>, an SQL] translator will generaté.a class implementing interface Named|

Definitions and Rules

1) A gdenerated named iterator class is generated using the specified <modifiers>, <java class
<interface list>, and <declaration with clause> of its containing <iterator declaration clau

Binary Composition

The follgwing rules are defined for binary composition in every generated named iterator class.

1)  The generated cla$s includes a public constructor that has an RTResultSet parameter, ang
thjow an SQLException.

Thjs constructor is used by translator-generated code replacing any <assignment clause>
populates-a <named iterator> result.

erator.

name>,
se>,

| might

that

Code Generation

As described in the binary composition section, a <named iterator> object is constructed using an

instance

of class sqlj.runtime.profile.RTResultSet. The iterator class implementation shall use the passed

RTResultSet to fetch data from the implicit cursor, as follows:

1) LetRT represent the sqlj.runtime.profile. RTResultSet object passed during constructio
iterator.

2) Letkbe the cardinality of the <named iterator>.

3) Letmrepresent the number of columns in RT:

n of 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)
b)

Let JT represent the <java datatype> of JP;.

Let JI represent the <java id> of JP;.

c)

d)

NOTH
meth
reliah

NOTH
of fin
only |

Let n represent the index of JI in RT, as defined by findColumn:

n = RT.findColum ( JI ) ;

NOTE 15 — Because f i ndCol unm( ), due to its basis in JDBC, uses case-insensitive comparison, it ispreferable
for column names in the <query clause>’s select list that differ only in the case of one or more chafacters to
use the SQL AS clause to avoid ambiguity, even if one or both of those column names are specified|using
<delimited identifier>s.

Let GM represent the getter method corresponding to JT, as-given in Table 2, “SQL] type
properties”.
If GM is getObject, then the implementation of the aceessor method for JP; returns the result
of calling getObject on RT, using the compile-timeclass of RT:

JT JI () throws SQLException
{

return RT.getObject ( n, JT.c¢lass ) ;
}

If GM is not getObject, then the implementation of the accessor method for JP; returns the
result of calling the GM method:o RT:

JT JI () throws SQ.Except.ijon

return RT.GM:((Ln ) ;
}

16 — The above requirements define that a method call to the underlying RTResultSet is made each time an accessor
d is called. By unifoymly~defining when the call is made, the underlying RTResultSet implementations are|able to
ly implement optimizations such as preparing all results during the next () call or caching column results|

17 — Itis noteequired that the findColumn method is called each time an accessor method is called sincg the result
Column isinVvariant for a particular column name in a particular RTResultSet object. Accordingly, findColumn need
e called once for each column of each iterator constructed.
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14.9 <executable clause>

Function

Specify the execution of an SQL-statement.

Format

<execut hla clanica =
[ <coptext clause> ] <executable spec clause>

<execut abl e spec clause> ::=
<st at ement cl ause>
<as$i gnnent cl ause>

Syntax Rules

Access Rules

Generpl Rules

Definitions and Rules

1)
2)
3)

4)

5)

6)

7)

108

Nope.

Nope.

Nope.

An|<executable clause> is perritted to appear anywhere a Java statement is permitted to|appear.
An[<executable clause> might throw exception j ava. sql . SQLExcept i on.

Alllruntime exceptions raised during the execution of an <executable spec clause> will be|caught
as pn SQLException as defined by JDBC.

If 4 runtime eXception is raised during the execution of an <executable clause>, then the vialues of
any OUT or INOUT <embedded Java expression> is implementation-dependent (UV027).

Wilthout Feature J003, “Execution control”, if an implementation of the sql j . runt i ne. Execut i on-
Cotext 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).

Without Feature J004, “Batch update”, if an implementation of the sql j . r unt i me. 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).

Without Feature J009, “Multiple Open ResultSets”, if an implementation of the sql j . runt i me. Exe-
cuti onCont ext class’s public method getNextResultSet(int) is invoked with any value other than
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java. sql . St at ement . CLOSE_CURRENT_RESULT, then an SQLException condition is thrown: Java-
related condition — unsupported feature (46110).

8) Letnrepresentthe number of <embedded Java expression>s appearing in the <executable clause>.

9) LetBPj, 1 (one) <i<n, represent the bind parameters in the SQL-statement corresponding to
<executable clause>.

a)
b)

10) Th

b)

d)

Every bind parameter BP; can either set an input value, or return an output value, or both.

If <executable clause> is an <assignment clause>, then let BP( represent the bind parameter

than can return the output value of the SQL-statement.

e semantics of executing <executable spec clause> with <embedded Java expression>s |
-ameter mode Pj, 1 (one) <i<n, are as follows:

If <executable clause> contains an implicit or explicit <context clause»)then:

nection context.

ii) If <context clause> contains a <connection context>then set CCtx to the value
by <connection context>; otherwise, set CCtx to thévalue of DC. get Def aul t Co

iii)  If<context clause> contains an <execution confext>then set ECtx to the value
by <execution context>; otherwise, set ECtX'to the value of CCtx. get Execut i
text().

If <executable clause> is an <assignment ¢lause> (i.e., it contains <Lval expression>)
Ljps to the location of <Lval expression>;

Foralli, 1 (one) <i<n, do:

i) IfP; = IN, then HE; shall beSQLJ input assignable to V;. The Syntax Rules of Subc]
“Store assignment”, inilSO/IEC 9075-2, are not applied when setting V; to the
HE;. BPj can set an input value.

ii) If P; = INOUT, then HE; shall be SQL] input assignable to V;. The Syntax Rules

Subclausé:9.2, “Store assignment”, in ISO/IEC 9075-2, are not applied when s
eously-setting V; to the value of HE; and setting L; to the location of HE;. BP; c

input value and return an output value.

iili) ~1fP; = OUT, then set L; to the location of HE;. BP; can return an output value.

Forjevery BP;, 1 (one) <i < n, that can set an input value, set BP; to V;.

'lEi, with

i) Let DC represent the implementation-defined (ID026) class’name of the default con-

specified
ntext ().
specified
onCon-

then set

ause 9.2,
value of

of

imultan-
hn set an

cution results in the following values becoming available:

I 4 41 COl ol 4 - e 4 N aY ad ¥ pa | - 4 4+ L E
LATCULT UIT OULTSLALCIITIIT, USIITg CUIIITTLIUIT CUTIITAT GGLA AU TATCLULIUIT CUTILCAL LutX. Xe-

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.

Foralli, 1 (one) <i<n, if P; = OUT, or INOUT, then set the value at Java location L; to Oj.

© ISO/IEC 2023 - All rights reserved

109


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

ISO/IEC 9075-10:2023(E)
14.9 <executable clause>

g)

If <executable clause> is an <assignment clause>, then set the value at Java location
0.

Binary Composition

Llhs to

Unless explicitly specified, this Subclause defines the semantics of Binary Composition for all <executable
clause>s.

The binary portability rules state that an <executable clause> should be able to:

— Us
for

— Ins

generated by any SQLJ-conformant translator (not necessarily the current translator).

The Bing
to suppa

— Aq
ac
be

— Ite
<e)

ob

Code Generation

With thd

obtaininig an executable statement from a connection context, as described below.

1) Let
in

generation for the <executdable clause>.

Th
req
thd
ab
de
by
th3
idd

b a passed <connection context> the type of which is a context class generated by anyS
mant translator (not necessarily the current translator).

tantiate and populate an iterator-valued <Lval expression> the type of which {5\an iterg

ry Composition sections of the generated iterator and connection contegtclasses define
rt the above requirements. In particular:

onnection context class defines getProfileKey and getConnectedProfile methods fro
pbnnected profile object can be created. The connection contextyreturned by these meth
used to obtain the sqlj.runtime.profile.RTStatement object that executes the SQL-stg

[ator classes can be constructed using an instance of an‘sqlj.runtime.profile.RTResul{
kecutable clause> returning an iterator type shall construct the iterator using an RTRes
ect returned from the RTStatement object of the{previous step.

exception of <fetch statement>, all <executable clause>s share a common mechanism

LC be the name of the loading‘context class. The loading context class is any class that]
he current SQLJ translation-uiit. It might be a class that is generated as a side effect of

e purpose of the loading context class is to be able to associate a profile stored as a seri

name of the profile and its associated loading context class. The loading context class
e to be usedit@uniquely identify the profile associated with a particular <executable cla
fault, the loading context class will have a non-null class loader that can be used toload a
name _as-a’Java stream. This would allow the profile resource to be read from the same
t contained the loading context class, for example. In other cases, the class might contd

QL]J-con-

tor class

methods

m which
bds shall
tement.

Set. Any
ultSet

for

appears
the code

alized

ource file with the appropriate class(es) at runtime. A profile shall be uniquely identified given

shall be
use>. By
resource
JAR file
in other
urce file

nfifying information such as a schema lookup path that would allow an associated resc

to

C 1 T 1
OC 1I0UIIU 11T dIT dPPIOpIridic SCIICIId.

A system class is not permitted to be used as a loading context class.

2)  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”.

3)  Let CT be the name of the <connection context> class, which is the type of CCtx.

4)  Letibe 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).

5) A profile loader for the <executable clause> is obtained using LC.

110
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9)

10)

sql

ISO/IEC 9075-10:2023(E)
14.9 <executable clause>

j.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:

Qj

ect profileKey = CT.getProfileKey ( |oader, PN)

Th
Fo
filg
Ac

A d

sql

Sin
<e]

Le

If ECtx has batching enabled and a pending statementbatch context object, then let BC bg

pe

If ECtx does not have batching enabled, then the'statement object to be executed is obtair

co

sql

Otherwise, the statement object,to-be executed is obtained from connPr of i | e using i, BC

us¢

sql

Th
wh

sql

Once the

methodsare permitted to be called as needed given the current <execution context>, ELIX. kxe

e getProfileKey method is a static method invoked on CT.

" a particular Java Virtual Machine invocation, the value of profileKey will not change.

cordingly, it is safe to store profileKey as a static variable.
onnected profile is obtained from CCtx using profileKey:

j.runtine.profile.ConnectedProfile connProfile =
CCt x. get ConnectedProfile ( profileKey ) ;

ce the value of CCtx is only known at runtime, connProfile shall be re-evaluated each
kecutable clause> is encountered.

ECtx be the current execution context object.

nding statement batch context object. Otherwisg, let BC be null.

hnProfile using i and the user-defined type map associated with CT.

j.runtine.profile. RTStatenment stnt =
connProfile.getStatement ( i+\CT.getTypeMap() ) ;

br-defined type map associdted with CT.

j.runtine.profile RTStatenment stnt =
connProfile.getStatenent ( i, BC, CT.getTypeMap() )

P statement stmt is used to execute the SQL-statement described by the i-th entry of pr
ich can be obtained as follows:

j.runtimerprofile.Entrylnfo entry =
CT.getProfile ( profilekKey ).getEntrylnfo (i ) ;

statement stmt has been obtained, but before the statement is executed, execution co

[he pro-

bKey variable does not need to be re-evaluated each time <executable clause>-is executed.

time

the

ed from

and the

ofile PN,

ntrol

control methods 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
following rules represent the default calls made to bind inputs, execute, fetch outputs, and release the
statement.

Unless ekplicitly specified, the following rules define the statement specific Code Generation'calls for all
<executdble clause>s.

1) Letkrepresentthe number of <embedded Java expression>s appearing in the <executable|clause>.
2) Letirepresent a variable ranging from 1 (one) to k.

3) For each <embedded Java expression> HE appearing in the <executable'elause>, if the <pgrameter
mdde> of HE; is IN or INOUT, then:

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

b)| Let SM represent the setter method corresponding to:T, as given in Table 2, “SQL] type
properties”.

c)| HE;isbound to the statement using SM:

stm.SM (i, H§ ) ;

4) If ECtx has a batch context object with a pending statement batch and at least one of the fpllowing
arg 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.

thgn the pending statément batch is executed on the batch context object using the methad
exgecut eBat ch().

BC|execut eBat.eh(’) ;

5) Ifhatchingis’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();

6)  Otherwise, if batching is not enabled on ECtx or the statement is not batchable, then the statement
is executed using execut eUpdat e:

stnt . execut eUpdate ( ) ;

7)  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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Let GM represent the getter method corresponding to JT, as given in Table 2, “SQL] type

properties”.

If GM is getObject, then HE; is fetched from the statement using getObject and the compile-

time class of JT:

HE; = stnt.getCbject ( i, JT.class )

If GM is not getObject, then HE; is fetched from the statement using GM:

HE. = stnt GM( | )
t t 7

8) A dall to executeComplete defines the end of the statement method invocations. It isccalted even if

an|exception occurs in an earlier step.

sttt . execut eConplete ()

Conformance Rules

1)  Without Feature J003, “Execution control”, conforming SQL language shall not contain an invocation
he sql j . runtime. Executi onCont ext class’s public methads setMaxFieldSize(int), set-
xRows(int), or setQueryTimeout(int) that sets the cofresponding Execut i onCont ext Java

of
M4
fie

a sfatement with such an Execut i onCont ext (which,asspecified under Code Generation
Supclause, invokes the sql j . runti me. profi | e. RTSYat ement interface’s methods of the s
nafne).

2) Wi

anjmplementation ofthesql j . runti me. Exécut i onCont ext class’s public methodsexecut e
get Bat chLi m t (), get Bat chUpdat eCount-s(),i sBat chi ng(),set Bat chi ng(bool ean),orse

Li

3)  Without Feature J009, “Multiple, Open ResultSets”, conforming SQL language shall not con

iny
ge

d to anything other than its default value, and shall not'contain an attempt is made to 1

egister

in this

ame

hout Feature J004, “Batch update”, conforming SQL language shall not contain an invofation of

it(int).

Bat ch(),

t Bat ch-

tain an

ocation of an implementation of the sql j . runti me. Execut i onCont ext class’s public mnethod

[NextResultSet(int) with any value other than j ava. sql . St at ement . CLOSE_CURRENT
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14.10

<context clause>

Function

Specify an execution context or statement context.

Format

<cont ex
<l eft

<cont ex
<co

| <ex

| <co

<connec
<j ava

<execut
<j ava

clausa =

bracket > <context spec clause> <right bracket>

spec clause> ::=

hnection context>

pcut i on cont ext >

hnecti on context> <conma> <execution context>

ion context> ::=
i d>

on context> ::=
i d>

Syntax Rules

Nope.

Access Rules

Nope.

Generpal Rules
Nope.

Definitions and Rules

1) A qconnectioncontext> shall reference a Java expression the type of which is generated copnection
clals, or a subclass of such a class.

2) Ifq4conhection context> is not explicitly stated, then the default connection is used for the executable
statetheént. )1

3) An <execution context> shall reference a Java expression the type of which is sqlj.runtime.Execu-
tionContext, or a subclass of such a class.

4) If <execution context> is not explicitly stated, then the <execution context> is taken from the
statement’s connection context.

Conformance Rules

No

114

ne.
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Function

Specify the execution of a subset of SQL-statements.

Format

<st at enppt—el-adses——r=—
<l eft|brace> <statenment spec cl ause> <right brace>

<statengnt spec clause> ::=
<SQ@ procedure statenent>
| <cofrpound st at enent >

Syntax Rules

1)  An|[<SQL procedure statement> contained in a <statement spec clausé> that immediately contains
an|<SQL executable statement> that immediately contains an <SQL control statement> shall
immediately contain a <call statement>.

2)  An|<SQL procedure statement> contained in a <statement spec clause> shall not immediately contain
ankSQL executable statement> that immediately contains'an <SQL data statement> thatimmediately
comtains <open statement>, <close statement>, <freelocator statement>, or <hold locator statement>.

3)  An|<SQL procedure statement> contained in a <statement spec clause> shall not immediately contain
an|<SQL executable statement> that immediately contains an <SQL transaction statement> that
immediately contains <start transaction statement>.

4)  An|<SQLprocedure statement> contaiied in a <statement spec clause> shall not immediately contain
an|<SQL executable statement> that immediately contains an <SQL connection statementp>, <SQL
segsion statement>, <SQL diagnostics statement>, or <SQL dynamic statement>.

Access Rules

Nope.

General Rules

Nope.

Profile Entrylnfo Properties

—  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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14.12 <assignment clause>

Function

Assigns a value to a Java variable, Java field, or parameter.

Format

<ass| gnmnf clauca =
<Lval | expressi on> <equal s oper at or>
<left brace> <assignnent spec clause> <right brace>

<assi gnfrent spec clause> ::=
<query cl ause>
| <fupction clause>
| <iterator conversion clause>

Syntax Rules

Nope.

Access Rules

Nope.

Generpl Rules

Nope.

Definitions and Rules

1)  An|<assignment clause> shall not appear in the control list of a FORloop.

2)  An|<assignment cladse> is not permitted to appear where a Java assignment expression, but not
anjassignment statement, is permitted to appear.

3) An|<assignmént clause> has the effect of evaluating <assignment spec clause> and assignfng its
value to <Lval expression>.

4) Ifthe~<assignment spec clause> is a <query clause>, then:

b) JT shall refer to an object the type of which is generated iterator class or interface
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.
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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

Nope.
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14.13

<query clause>

Function

Specify a statement to retrieve multiple rows from a specified table.

Format

<query
<quer

Syntay
1) Lef
2)  Lef

let
3) Lef

by
4) QH
Acces:

No|
Gener
1) Lef

2)  If1
3) Th

Defini

clalsa =

expressi on>

t Rules

QC be the <query clause> and let QF be the <query expression> immediately containe

AC be the <assignment clause> whose <assignment spec clause> immediately contain
ACI be the iterator object referenced by the <Lval expression> imimediately contained

IDC be the implicit <declare cursor> of ACI that is the <decldre cursor> effectively per
an SQL-server as a result of the execution of AC and let CS"béthe cursor specified by 1D

is the simply underlying table specification of CS.

i Rules

j1e.

al Rules

T be the result of the <query, expression>.
is empty, then a completion condition is raised: no data (02000).

e result of <query clause>is T.

NOTE 18 — The resultiof <query clause> is effectively the sort table of the <query expression> with all e
sort key columns (if any) removed. “sort table” and “extended sort key column” are defined in Subclause 7.1
expression>";in\SO/IEC 9075-2.

tions-and Rules

d in QC.

5 QC and
n AC.

formed
C.

ktended
7,“<query

1) Let Qbe the table specified by the <query expression>.

2)  Letjrepresent the degree of Q.

3) LetSLE denote a column of Q.

4) LetIT represent the iterator type of the associated iterator object.

5) Case:

a)

b)

118

IfIT is interface sqlj.runtime.ResultSetlterator, then no further type checking is performed

on SLE.

IfIT is of type <positioned iterator>, then:
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Let k represent the cardinality of the <java type list> of the associated iterator object.

If k # j, then an SQLException is thrown: Java-related condition — invalid number of
columns (46122).

Let i represent a variable ranging from 1 (one) to k.
For each <java datatype> JD in <java type list>, let i be its associated range variable.

1) Let ST represent the SQL datatype of SLE;.

IfIT is of type <named iterator>, then:

vii)

ST shall be SQLJ output assignable to JT.

2 EntryInfo Properties

2] Let IT repnresent the Iava datatune of 1ID.
J b4 r J J L4 ) |

If SLE is not named in the query by a valid Java identifier, then SLE shall be given a
column alias that is a valid Java identifier by means of the SQL phrase AS i depti fi er.

Let k represent the cardinality of the <java pair list>.

Ifk is greater than j, then an SQLException condition is throewn: Java-related qondition
— invalid number of columns (46122).

Let SLN represent the SQL name or alias of an associated SLE.
Letirepresent a variable ranging from 1 (one}\to k.
Let n represent a variable ranging from_1 (one) to j.
For each <java pair> JP in <java pair list> let i be its associated range variablg.

1) Ifthere exists an SLE, the SEN of which is a case-insensitive match of the <java
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), theman SQLException condition is thrown: Java-related dondition
— invalid number of columns (46122).

3) Let]T represent the Java datatype of JP;.

4)  LetST.represent the SQL datatype of SLE,,.

e constructermethod of the corresponding <iterator declaration clause> shall be in scgpe.

S

Sring — Derault as described 1n Subclause 4.4.5.4, "EntryInio overview .

Role — IfIT 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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Code Generation

1)
2)
3)

4)
5)
6)

120

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.

ult Set Column Java fields — Describes the result set columns, as expected by IT.

Lef
Le
Fo

a)

i represent dwariable ranging from 1 (one) to k.

" each <embedded Java expression> HE; appearing in the <query clause>:

Result Set Name — If IT is interface sqlj.runtime.ResultSetlterator, then null; otherise, 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 NAVED _RESULT. If IT is interface sqlj.runtime.ResultSetlterator,
then NO RESULT.

Result Set Count — If IT is of type <positioned iterator>, then the cardinality of the <java
type list> of the associated iterator, k. If IT is of type <named.iterator>, then the cardinality
of the <java pair list> of the associated iterator, k. If IT is interface sqlj.runtime.ResultSetlter-
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 Typelnf6 object describes JD;. The Typelnfo object

returned has name = null, mode = OUT, dynamic parameter marker index = -1, and Java type
name corresponding to the name of the typewof JD;. If IT is of type <named iterator>| then

returns a Typelnfo object describing a JR ih <java type list>. Since a named iterator {s used,
the order of the Typelnfo objects returned is implementation-dependent (US022). Hor each
JP, there exists exactly one Typelnfo\object describing JP, which has name=<java id3 of JP,
mode = OUT, dynamic parameter@narker index = -1, and Java type name correspongling to
the name of the type of JP. If ITis interface sqlj.runtime.ResultSetlterator, then ther¢ are no
Typelnfo objects returned,

k represent the number of <embedded Java expression>s appearing in the <query clapse>.

LetJT represent the <java datatype> of HE;.

“oNTY

b)

c)

L = CAA Fan | dode 41 1 1o b h Laal - - T 1.1 [al h A

LELOJSIMT TTPICSCTIIL LIIC STLLCT TTITULIUU CUI xcbpuuuulg L, ds glVUll I 1dDIC 4, SUYLJ L pe
: ”

properties”.

HE; is bound to the statement using SM:

stnt.SM( i, HE ) ;

Let IE represent the <Lval expression> on the left hand side of the <assignment clause>.

Let IT represent the <java datatype> of IE.

If ECtx has a batch context object BC with a pending statement batch and one or more of the following
conditions are false:
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ECtx has batching enabled, as defined by the i sBat chi ng() method.

The statement is batchable, as defined by the i sBat chabl e() method.

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().

execut eBat ch();

cOs

BC.
7) Ca
a)
b)
8) Ad

if 4

IfIT is interface sqlj.runtime.ResultSetIterator, then:

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

context object which becomes the current batch context objecty

BC = stnt. getBatchContext();

ii) The statement is executed using executeUpdate.

iii) IE is fetched from the statement using getObject{thie compile-time class of I
index one greater than the number of <embedded Java expression>s in the <
clause>:

IE = stnt.getbject(k + 1, IT.class),;

Otherwise:
i) An RTResultSet is created using executeQuery.
ii) IE is assigned to the resultof creating a new iterator object.

all to executeComplete definesthe end of the statement method invocations. It is call
n exception occurs in an earlierstep:

stipt . executeConplete () ;

Confol

No

rmance Rules

j1e.

1t is

batchable, as defined by i sBat chabl e(), then the statement is placed into a atch

[, and an
uery

bd even
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14.14

<function clause>

Function

Invoke a

n SQL-invoked function.

Format

<functi

on—cl ausa s =

VALUE

Syntay
1) Lef
2) Th
ap
tyy
be
3) SR
Access
No
Gener
1) Th

ap

5 <l eft paren> <routine invocation> <right paren>

t Rules

RI be the <routine invocation> immediately contained in the <function‘clatise>.

e Syntax Rules of Subclause 9.18, “Invoking an SQL-invoked routine”, in ISO/IEC 9075-

blied with RI as ROUTINE INVOCATION, the SQL-path (if any) as SQLPATH, and the user
e of the static SQL-invoked method (if any) as UDT; let SR be the.SUBJECT ROUTINE an
the STATIC SQL ARG LIST returned from the application of these Syntax Rules.

shall be an SQL-invoked function.

} Rules

additional Access Rules.

al Rules

e General Rules of Subclause 9,18, “Invoking an SQL-invoked routine”, in ISO/IEC 9075

blied with SR as SUBJECT ROUTINE and SAL as STATIC SQL ARG LIST; let V be the VALUE

from the application of those General Rules.

2) Th

Profilg

—  SQL String—~Rewritten in J]DBC-specified function call syntax with all <embedded Java expr

ref

{1

e value of <function clause> is V.

2 EntryInfo Properties

laced.by<dynamic parameter specification>.

S/CALL <routine invocation> }

— Ro

D, are
defined
1 let SAL

-2, are
returned

ession>s

le — VALUES

— Parameter Java fields — Describes both the <Lval expression> of the return result and all
<embedded Java expression>s appearing in the <function clause>.

122

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 expression>.
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 <
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)

dynamic

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).

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

co

ditions are false:

a)
b)
c)
the

ECtx has batching enabled, as defined by the i sBat chi ng() method.
The statement is batchable, as defined by the i sBat chabl e() method.
The statement is batch compatible, as defined by the i sBat chConpat i bl.e() method

n the pending statement batch is executed on the batch context objeet\using the methg

exgecuteBat ch().

BC.

If 1
de
the

BC

Th

execut eBat ch();

atching is enabled on ECtx, as defined by i sBat chi ng(), and the statement is batchab
ined by i sBat chabl e(), then the statement is placed inte'a batch context object which
current batch context object.

= stnt.getBatchContext();

e statement is executed using executeUpdate:

stipt . executeUpdate () ;

Lef
Lef
Lef
Ca

b)

RE represent the <Lval expression>0n the left hand side of the <assignment clause>.

RT represent the <java datatype> of RE.

bC:

If GM is getObject, then RE is fetched from the statement using getObject and the co
time class of RT:

RE = stnt. getbject ( 1, RT.class ) ;

Otherwise, RE is fetched from the statement using GM:

d

€, as
pbecomes

GM represent the gettermethod corresponding to JT, as given in Table 2, “SQL]J type properties”.

mpile-

RE = stnt GM (1) :

A call to executeComplete defines the end of the statement method invocations. It is called even if

an

exception 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
<i t er at p—eonAversion—oclabtse= =
CAST gresult set expression>
<result|set expression> ::=
<enbe@ilded Java expressi on>
Syntax Rules
Nope.
Access Rules
Nope.
Generpl Rules
Nope.
Definitions and Rules
1) Thp <java datatype> of <resultset expression> shall implement the interface java.sql.ResiiltSet.
2)  After an iterator conversion, the result of further calls to the ResultSet object given by the|<result
sef expression> are implementation-defined (IV107).
3) Clgsing the iterator assigned by the <Lval expression> will also close the ResultSet of the gresult
sefl expression>,
4) Lef RE represent the runtime value of <result set expression>.
5) Letjrepresent the number of columns contained in RE.
6) LetITrvepresent 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.
124
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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;.

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 of columns (46122).

b)

c)
8) Th
Profilg

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 fange variabl

1)  Letn be the index of the first column whose SLN is a edse-insensitive m
the <java id> associated with JP;, or 0 (zero) if no such SLN exists.

2) Ifnis 0 (zero), then an SQLException condition.is'thrown: Java-related ¢
— invalid number of columns (46122).

3) Let]T represent the Java datatype of JPj

4)  Let ST represent the SQL datatype.efthe n-th column of RE.
ST shall be SQL]J output assignable to JT.

e constructor method of the corresponding’<iterator declaration clause> shall be in sc

2 EntryInfo Properties

R
Ex
St4

Pa
set

S(jL String — Default as describedin Subclause 4.4.5.2, “EntryInfo overview”
e

— ITERATOR_CONVERSION
bcute Type — EXECUTE: UPDATE
tement Type —CALLABLE_STATEMENT

rameter Javafields — Describes both the <Lval expression> of the return result and th
expression> appearing in the <iterator conversion clause>

Param Count — 2

a)

atch of

ondition

pe.

b <result

Param Info — Returns a Typelnfo object describing a particular <embedded Java expi

ression>.

The <Lval expression> is the first Typelnfo object returned, at index 1 (one). The <result set

expression> is the second Typelnfo object returned, at index 2.

Code Generation

1)
2)
3)
4)

Let RE represent the <Lval expression> on the left hand side of the <assignment clause>.

Let RT represent the <java datatype> of RE.

Let HE represent the <result set expression> of the <iterator conversion clause>.

HE is bound to the statement using setObject:
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stnt.set ject (2, HE);

5) IfECtxhas abatch 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.

thgn the pending statement batch is executed on the batch context object using the methad
exgecut eBat ch().

BC|execut eBat ch() ;

6) Ifhatching 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 pbecomes
the¢ current batch context object.

BC|= stnt. getBatchContext();

7)  The statement is executed using executeUpdate:

st it . execut eUpdat e() ;

8) RHis fetched from the statement using getObject and the compile-time class of RT:

RE|= stnt.get Cbject(1l, RT.class);

9) A qall to executeComplete defines the end ef.the statement method invocations. It is calledl even if
anfexception occurs in an earlier step.

st it . execut eConpl ete();

Conformance Rules

Nope.
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The sqlj.runtime package defines the runtime classes and interfaces that are available to an SQL] program.
Itincludes utility classes such as AsciiStream that are used directly, and interfaces such as ResultSetlterator

that appear as part of a generated class declaration.

15.2 |SQL]J runtime interfaces
15.2.1 | sqlj.runtime.ConnectionContext

15.2.1.1 Interface overview

public interface ConnectionCont ext

The ConnectionContext interface provides a set of methods that mandge a set of SQL-statements pe¢
during ajn SQL-session. A connection context object maintains a j*ava. sql . Connect i on object d

rformed
n which

dynamiqd SQL-statements are permitted to be performed. It also ‘eontains a default ExecutionContext

object by which SQL-statement execution semantics are pefmitted to be queried and modified.

In addition to those methods defined by this interface, €ach concrete implementation UserCtx g
nection gontext object shall provide the following methods:

—  Returns a profile key for a particular profile:L.oader object and profile name:

public static Object getProfil eKey
( sqlj.runtine.profile.Loader\l,
String profileNane ) throws SQLException ;

—  Refurns a top level profile objéct for a particular profile key:

public static sqglj.runtine.profile.Profile getProfile ( Object key )

—  Returns the default cohnection context object for the UserCtx class:

public staticslUserCtx getDefaultContext ( )

—  Sets the default connection context object for the UserCtx class:

fa con-

pull’lic static void setDefaultContext ( UserCx dflt )

—  Constructs a connection context object:

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 ;

Note that an invocation of UserCtx causes either a new j ava. sql . Connect i on object to be created or an
existing Connection (or ConnectionContext) object to be reused. If the invocation causes an exception to
be thrown, then the Connection object is closed only if the invocation caused it to be createds

Note that, for any UserCtx constructor that creates a j ava. sql . Connect i on object duringconsfruction,
that Connection object will be automatically closed if the constructor call throws an exeeption. For any
UserCtx [constructor that uses an already opened j ava. sql . Connect i on object (or connection fontext
object) passed from the client, that Connection object (or connection context obje¢t) will remain open
even if the constructor call throws an exception.

15.2.1.2 Variables
15.2.1.2.1 CLOSE_CONNECTION

public g$tatic final bool ean CLOSE_CONNECTI ON = true;

The undprlying j ava. sql . Connect i on object should be closed.

See Also

—  Supclause 15.2.1.3.1, “close ()"

—  Supclause 15.2.1.3.2, “close (boolean)?

15.2.1.2.2 KEEP_CONNECTION

public gtatic final bool ean* KEEP_CONNECTI ON = fal se;

The undprlying j ava. sgl (Connect i on object should not be closed.

See Also

—  Supclause15.2.1.3.1, “close ()"

—  Supclause 15.2.1.3.2, “close (boolean)”

15.2.1.3 Methods
15.2.1.3.1 close ()

public abstract void close ( ) throws SQ.Exception

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) .
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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)

public abstract void close ( bool ean cl oseConnection )
hrows SQ.Exception

Released all resources used in maintaining SQL-session state on this connection context-ebject and closes
any open ConnectedProfile objects managed by this connection context object. Sinc¢ the underlying

j ava. sg] . Connect i on object managed by this connection context object is permitted to be shdred
betweer] multiple connection context objects, it is not always desirable to close the underlying
j ava. sq|] . Connecti on object when cl ose() is called. If the constant KEEP.CONNECTION is papsed, the
underlying j ava. sql . Connect i on object is not closed. Otherwise, if the'¢enstant CLOSE_CONNECTION
is passed|, the underlying Connection object is closed.

NOTH 19 — A connection context object is automatically closed at the timé.it'is garbage-collected. A connection context
object closed in such a way does not close the underlying j ava. sql . Connégt i on object since it will also be autdmatically
closedl at the time it is garbage-collected.

Parameters

— closeConnection — is CLOSE_CONNECTIONdfthe underlying Connection object should also be
closed

Throws

—  SQLException — if unable to.close the connection context object

See Also

—  Subclause 15.2.1:2.1, “CLOSE_CONNECTION”
—  Subclause 15.2.1.2.2, “KEEP_CONNECTION”

15.2.1.8.3 (_getConnectedProfile (Object)

public abstract ConnectedProfile getConnectedProfile ( Cbject profileKey )
throws SQLException

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

— IllggalArgumentException — if the profileKey is null or invalid

15.2.1.3.4 getConnection ()

public abstract Connection getConnection ( )

Note that, depending on construction, the returned Connection objectmight be shared between many
connectjon context objects.

Returns

9%
(@}
o

—  Thp underlying j ava. sgl . Connect i on object associated with this connection context obj

15.2.1.3.5 getExecutionContext ()

public abstract ExecutionContext getExecutionContext ( )

The defdult execution context object is.thie execution context object used if no explicit context dbject is
supplied during the execution of a particular SQL-statement.

The returned default ExecutionContext object refers to the default ExecutionContext object in this con-
nection ¢ontext object and, as such, any changes made to the returned object are visible in the connection
context pbject.

Returns

—  ThE defaultexecution context object used by this connection context object.

15.2.1.8.6/ getTypeMap ()

public abstract Map get TypeMap ( )

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 ()

public abstract bool ean isC osed ( )

Returns true if this execution context object has been closed; otherwise, returns false.

Returns
— If this execution context object has been closed, then true; otherwise, false.
15.2.2 | sqlj.runtime.ForUpdate

15.2.2.1 Interface overview

public interface ForUpdate

An interface implemented by iterator classes whose instances will be used in a positioned upd3te or
delete stiitement (as parameter to a WHERE CURRENT OF clduse). The class of every iterator ohject that
is to be passed as a parameter to a WHERE CURRENT OF ¢lause shall implement this interface.

15.2.2.2 Methods
15.2.2.2.1 getCursorName ()

public abstract String getCursorNane (\) throws SQLException
Get the name of the implicit SQL cursorused by this iterator.

In SQL, 4 result table is retrieved-through a named cursor. The current row of a result can be updated or
deleted ysing a positioned update’or delete statement that references the cursor name.

SQL]J supports this SQL feature by providing the name of the implicit cursor used by an iterator] The
current row of an iteratornis also the current row of this implicit cursor.

NOTH 20 — If positiened update is not supported, then an SQLException is thrown.

Returns

R Th iterator's SOl _curcsaor name
et oot oot Ss

Throws
—  SQLException — if the SQL-implementation raises an exception condition.

15.2.3 sqlj.runtime.NamedIterator

public interface Nanedlterator
ext ends 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 RTResultSet object. This only applies to exceptions thrown
during construction.

— Anamed accessor method for each <java id> appearing in the <java pair list> of the <iterdtor
deglaration clause> that declared the current iterator. Each named accessor method'uses ps its
name an exact case-matching copy of its <java id>. Using case-insensitive comparison, thename of
the accessor method is equal to the name of its associated result column.

—  Onice next () has returned false, the behavior of any named accessor method is implementation-
dependent (UA021).

15.2.4 | sqlj.runtime.Positionedlterator

15.2.4.1 Interface overview

public iinterface Positionedlterator
ext ¢nds Resul t Setlterator

An interface implemented by all iterators that employ a'by position binding strategy. All such iterators
depend pn the position of the columns of the data to which they are bound, as opposed to the names of
the colujns to which they are bound.

In addition to implementing this interface, classes that implement the PositionedlIterator interface shall
provide the following.

— A public constructor that, when invoked, takes an RTResultSet object as an argument. If the con-
struction of a positioned iteratévresults in an exception being thrown, it is assumed that th¢ iterator
aufomatically closes the uriderlying RTResultSet object. This only applies to exceptions thrown
during construction.

— A positioned accessor)method for each column in the expected result. The name of the popitioned
acg¢essor method fer the N-th column will be getColN.

15.2.4.2 Methods
15.2.4.2.1 (‘endFetch ()

public 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

public iinterface ResultSetlterator

An interface that defines the shared functionality of those objects used to iterate,0ver the contepnts of an
iterator.

15.2.5.2 Variables
15.2.5.2.1 ASENSITIVE

public g$tatic final int ASENSITIVE = 1;

Constant used by the “sensitivity” Java field, indicating thaf\the iterator is defined to have an asgnsitive
Cursor.

15.2.5.2.2 FETCH_FORWARD

public g¢tatic final int FETCH FORWARD =-ava. sqgl . Resul t Set . FETCH_FORWARD,;

Constant used by sqlj.runtime.Scrollable.setFetchDirection, sqli.runtime.ExecutionConteXt.ietFetch-
Directign, and sqlj.runtime.Execution€Context.setFetchDirection to indicate that the rows in an iterator
object wiill be processed in a forward direction, first-to-last.

15.2.5.2.3 FETCH_REVERSE

public gtatic final ity FETCH REVERSE = j ava. sql . Resul t Set . FETCH_REVERSE;

Constanf used by sqlj:runtime.Scrollable.setFetchDirection, squ.runtime.ExecutionContext.ietFetch-
Directidn, and sqlj.,runtime.ExecutionContext.setFetchDirection to indicate that the rows in an iterator

object \/Ill be processed in a reverse direction, last-to-first.

15.2.5.

4 FETCH_UNKNOWN

public static final int FETCH UNKNOAN = java. sql . Resul t Set . FETCH_UNKNOWN;

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

public static final int SENSITIVE = 3;

Constant used by the “sensitivity” Java field, indicating that the iterator is defined to have a sensitive
CUrsor.

15.2.5.3—Methods

15.2.5.3.1 Note about methods

[

Once mdthod i sCl osed() has returned true, the behavior of any other method on that.iterator]is

implemgntation-dependent (UA022).

15.2.5.3.2 clearWarnings ()

public abstract void clearWarnings ( ) throws SQLException

After thik call, getWarnings returns null until a new warning is reported for this iterator.

Throws

—  SQLException — if the SQL-implementation raises.an exception condition.

15.2.5.8.3 close ()

public abstract void close ( ) throws SQ.Exception

Closes the iterator object, releasing any.underlying resources. It is recommended that iterators|be
explicitly closed as soon as they are ho-longer needed, to allow for the immediate release of respurces
that are po longer needed.

NOTH 22 — If it is not already closed, an iterator is automatically closed when it is destroyed.

Throws

—  SQLException= if there is a problem closing the iterator

See 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 ()

public abstract ResultSet getResultSet ( ) throws SQLException

Returnsthej ava. sql . Resul t Set objectassociated with this iterator. The producedj ava. sql . Resul t Set
object shall have normal JDBC functionality, as defined in JDBC (in particular, SQL null.values fetched

with JDHC positional column access methods will not raise an SQLNullException). This method is provided
to facilithpte interoperability with JDBC.

If support for Feature J002, “ResultSetlterator access to JDBC ResultSet” is provided, then any synchron-
ization Hetween the iterator and the produced j ava. sql . Resul t Set ohjéect is implementation-fefined
(1A037)

NOTH 23 — For maximum portability, this method is designed to be invoked betfore the first next () method invpcation on
the iterator. Once the j ava. sql . Resul t Set object has been produced, alloperations to fetch data are through the
java.|sgl . Resul t Set object.

Returns

— Ajlava. sql . Resul t Set object for this iteratof:

Throws

—  SQLException: Java-related condition — unsupported feature (46110) — if support for Featyire J002,
“Re¢sultSetlterator access to JDBC ResultSet”, is not provided.

15.2.5.3.6 getRow ()

synchronfi zed public_i'nt) getRow ( ) throws SQ.Exception

Retrieves the currentrow number. The first row is number 1, the second is number 2, and so on.

Returns

— Ifthere 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 SQL] runtime that created this iterator
object supports sensitive iterators, then Resul t Set |t erat or. SENSI Tl VE

. If this iterator object was declared with the <predefined iterator with keyword>sensji ti vity
and a corresponding <with value> INSENSITIVE, and the SQL] runtime that created this iterator
object supports insensitive iterators, then Resul t Set | t er at or . | NSENSI TI(VE:

. If this iterator object was declared with the <predefined iterator with kéyword>sensfi ti vity
and a corresponding <with value> ASENSITIVE, then Resul t Set | t erat or . ASENSI |l VE.

. Otherwise, an implementation-dependent (UA023) value.

Throws

—  SQLException — if the SQL-implementation raises an exception condition.

15.2.5.3.8 getWarnings ()

public abstract SQ.Warning getWarnings ( ) throws SQLException

The firs warning reported by calls on this iterator is returned. Subsequent iterator warnings will be
chained to this SQLWarning.

The warhing chain is automatically cleared each time the iterator object is advanced to the nexf row.

NOTH 24 — This warning chain only covers warnings caused by iterator methods. Any warning caused by statement exe-
cution (such as fetching OUT parameters) will be chained on the ExecutionContext object.

Returns

— Ifthere are no exrors, then null; otherwise, the first SQLWarning.

Throws

— SQFException — 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 ()"
15.2.5.3.10 next ()

public abstract bool ean next ( ) throws SQLException

Advances the iterator to the next row. At the beginning, the iterator is positioned before the firs
NOTH 25 — AFETCH. . . | NTOstatement performs an implicit invocation of next () on the iteratorpassed.
Returns

— Ifthere was a next row in the iterator, then true; otherwise, false;

Throws

—  SQLException — if an exception occurs while changing the position of the iterator

15.2.5.3.11 setFetchSize (int)

synchroni zed public void setFetchSize (int rows ) throws SQ.Exception

Gives th¢ SQL] runtime a hint as to the numberof rows that should be fetched when more rows ar
from thig iterator object. If the value specified is zero, then the runtime is free to choose an implem;d
dependgnt (UV030) fetch size.

Parameters

—  roys — the default fetch size for result sets generated from this iterator object.

Throws

<rpws <ECtxt. get MaxRows() is not trie, where ECtxt is the ExecutionContext object that ¥

t row.

b needed
entation-

0 (zero)
vas used

— SQFException — ifthe SQL-implementation raises an exception condition, or the condition

to Ereate thic itaratar Aot
CreatetHSHeratoronject

Conformance Rules

None.
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15.2.6 sqlj.runtime.Scrollable

15.2.6.1 Interface overview

public interface Scrollable

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).

15.2.6.2 Variables

None.
15.2.6.83 Methods
15.2.6.8.1 absolute (int)

public abstract bool ean absolute ( int row ) throws SQ.Exception
Moves the iterator object to the row with the given row number.

If the royw number is positive, the iterator object moves to the row with the given row number yith
respect fo its beginning. The first row is row 1, the second is row’2,"and so on.

If the giyen row number is negative, the iterator object movesco an absolute row position withjrespect
to its endl. For example, calling absol ut e(- 1) positions the'iterator object on the last row, abso] ut e( -
2) indicates the next-to-last row, and so on.

An attemipt to position the iterator object beyond its first or last row leaves the iterator object hefore or
after its first or last row, respectively.

NOTH 26 — Calling absol ut e( 1) is the same as calling fi r st (). Calling absol ut e(- 1) is the same as calling | agt ().

Returns

— Ifthe iterator object is on d row, then true; otherwise, false

Throws

—  SQLException =if the SQL-implementation raises an exception condition, or row is 0 (zefo).

15.2.6.8.2 afterLast ()

public abstract void afterLast ( ) throws SQ.Exception

Moves the iterator object to immediately after its last row. Has no effect if the iterator object contains no
rows.

Throws

—  SQLException — if the SQL-implementation raises an exception condition.

15.2.6.3.3 DbeforeFirst ()

public abstract void beforeFirst ( ) throws SQ.Exception
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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()

public Ibstract boolean first ( ) throws SQLException

Moves the iterator object to its first row.

Returns

— If the 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.

15.2.6.8.5 getFetchDirection ()

public abstract int getFetchDirection ( ) throws\SQ.Exception

Retrieves the direction for fetching rows for this itérator object. If this iterator object has not sgt a fetch
direction by calling the method set Fet chDi r ectivon( ), then the value returned is the default specified
in Subclause 15.2.6.3.13, “setFetchDirection (int)”.

Returns

—  Thg fetch direction for this(iterator object.

Throws

—  SQLExceptions~=if the SQL-implementation raises an exception condition.

15.2.6.8.6 isAfterLast ()

public abstract boolean isAfterlast () throws SQ Exception

Indicates 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 false
wherrtheiterator object tomntaits To Tows:

Throws

—  SQLException — if the SQL-implementation raises an exception condition.

15.2.6.3.8 isFirst ()

public abstract boolean isFirst ( ) throws SQLException

Indicatep 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-implententation raises an exception condition.

15.2.6.3.9 isLast()

public abstract bool ean iskast ( ) throws SQLException

Indicatef whether the it€rator object is on its last row.

NOTH 27 — Invocation of the method i sLast () can be expensive, because the SQL] driver is sometimes forced o fetch
ahead one row in‘order to determine whether the current row is the last row.

Returns

— Ifthe iterator object is positioned on 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.

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.

Throws

—  SQLException — if the SQL-implementation raises an exception condition.

15.2.6.3.11 previous ()

public abstract bool ean previous ( ) throws SQ.Exception

Moves 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 pbject contains no rows.

Throws

—  SQLException — if the SQL-implementation raises an exception condition.

15.2.6.3.12 relative (int)

public abstract boolean relative (xint rows ) throws SQLException

Moves the iterator object the given:dumber of rows, either positive or negative, from its current position.
Attemptjng to move beyond its first or last row positions the iterator object before or after its first or
last row)respectively. Invokingr.el ati ve(0) is valid, but does not change the iterator object position.

Returns

— Ifthe iterator‘object is positioned on a row, then true; false otherwise. Returns false when the
iterator ebject 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

—  SQLException — if the SQL-implementation raises an exception condition, or the given direction
isnotone of Resul t Set I t er at or . FETCH FORWARD, Resul t Set | t er at or . FETCH_REVERSE, or Resul t -
Set |t erat or. FETCH_UNKNOMN.

Conformance Rules

Nope.
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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

+—java.io. | nput Stream

H H il ot 1 Yy
L Java T o e rimputotTeart

+—sqlj.runtinme. StreamW apper

+—sqlj.runtine. Ascii Stream

public ¢lass Ascii Stream
ext ¢nds StreamW apper

AsciiStrpam (sqlj.runtime.AsciiStream) is a class derived from java.io.InputStream. The octets copnprising
an Ascii$tream object are interpreted as ASCII characters. In order to prégess an InputStream dbject as
an inputlargument to an SQLJ executable clause, an SQL] implementation has to know both its lepngth and
the way fto interpret its octets. Therefore, an InputStream object cannot be passed directly, but rather
shall be pn instance of AsciiStream, BinaryStream, or UnicodeStream.

See Also

—  Subclause 15.3.2, “sqlj.runtime.BinaryStream”
—  Supclause 15.3.7, “sqlj.runtime.UnicodeStream”

15.3.1.2 Constructors

15.3.1.2.1 AsciiStream (InputStream)

public AsciiStream ( I nputStreamin )

Creates an ASCII-valued InputStream object with an uninitialized length.

NOTH 28 — The length Java-field must be set via a call to set Lengt h() before an AsciiStream object is substituted for an
input|(or inout) parameter in an invocation of an SQL-statement.

Parameters

—  IN|~the InputStream object to interpret as an AsciiStream object.

15.3.1.2.2 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.

© ISO/IEC 2023 - All rights reserved 143


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

ISO/IEC 9075-10:2023(E)
15.3 SQLJ runtime classes

15.3.2 sqlj.runtime.BinaryStream

15.3.2.1 Class overview

j ava. | ang. Obj ect

+—java.io. | nput Stream

+—java.io.FilterlnputStream

+—sql j.runtine. StreanW apper

+—sqlj.runtinme. Bi naryStream

public ¢l ass BinaryStream
ext ¢nds St reanmW apper

BinaryStream (sqlj.runtime.BinaryStream) is a class derived from java.io.InputStream. The octets com-
prising d BinaryStream object are not interpreted as characters. In order to proeess an InputStream object
as an input argument to an SQLJ] executable clause, an SQLJ implementationhas to know both ifs length
and the yay to interpret its octets. Therefore, an InputStream object cannot be passed directly, bjit rather
shall be an instance of AsciiStream, BinaryStream, or UnicodeStream,

See Also

—  Subclause 15.3.1, “sqlj.runtime.AsciiStream”

—  Subpclause 15.3.7, “sqlj.runtime.UnicodeStream?
15.3.2.2 Constructors

15.3.2.2.1 BinaryStream (InputStream)

public BinaryStream ( InputStreamin )

Creates & Binary-valued InputStream object with an uninitialized length.

NOTH 29 — The length Java field must be set via a call to set Lengt h() before a BinaryStream object is substituted for an
input{(or inout) parameter ifan‘invocation of an SQL-statement.

Paraneters

—  IN|— the InputStream object to interpret as a BinaryStream object.

15.3.2.2.2/, BinaryStream (InputStream, int)

public BinaryStream ( InputStreamin, int length )

Creates a binary valued InputStream object of given length.

Parameters

—  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

+—sqlj.runtine. Defaul t Runti nme

public ¢lass DefaultRuntine
ext ¢nds Runti meCont ext

The DefaultRuntime class implements the expected runtime behavior defined by the abstract Runtime-
Context glass for most Java Virtual Machine environments.

15.3.3.2 Constructors

15.3.3.2.1 DefaultRuntime ()

public PefaultRuntinme ( )
15.3.3.3 Methods
15.3.3.3.1 getDefaultConnection ()

public @onnection getDefaul t Connection ( )

The default data source defined in JNDI is used to_establish the default connection. If no such data source
is defined or the connection cannot be established, then null is returned.

Returns

— Ifthe default data source doestot exist or cannot establish a connection, then null; otherwise, a
default Connection object, @sydefined by the default data source.

Overrides

— gel Def aul t Cofinect i on() in class RuntimeContext

See Also

S ] 1L 20 D
I uptratase ooz

1
I,

15.3.3.3.2 getLoaderForClass (Class)

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

See Al
— Su
15.3.4

15.3.4.

+—s

public

ray

bclause 16.3.1, “sqlj.runtime.profile.DefaultLoader”
sqlj.runtime.ExecutionContext

|l Class overview

java.l aIg. Obj ect

I'j.runtinme. ExecutionCont ext

| ass Executi onCont ext

ext ¢nds Obj ect

An ExecytionContext object provides the execution contextin'which SQL] executable clauses are pe
An execytion context object contains a number of operations for execution control, execution st

executio

executed

I cancellation. Execution control operations modify the semantics of subsequent SQL-stg

SQL-statement executed on this execution contextobject. Execution cancellation methods term

currentl

y executing SQL-statement on this exetution context object.

NOTH 30 — Concurrently executing SQL-statements are expected to use distinct execution context objects. The
contekt class implementing the ExecutionContext interface is not expected to support multiple SQL-statements

with

he same execution context object..Jhe tlient is responsible for ensuring the proper creation of distinct ex¢

contefkt objects where needed, or synclirenizing the execution of operations on a particular execution context o
also gssumed that generated calls to' méthods on this class appear within a synchronized block to avoid concurt
Recugsive SQL execution calls on the"Same connection context object are supported.

Without|Feature J003, “Execution control”, if an ExecutionContext’s Java fields have been set to

other th

hn their respective-default values, with the following routines, and an attempt is made ta

a statement with suchian ExecutionContext, then an SQLException condition is thrown: Java-re

conditio

1 — unsupported feature (46110).

—  getMaxFieldSize

rformed.
htus, and
tements

on this execution context object. Execution;status operations describe the results of the last

nate the

execution
executing
cution
bject. Itis
ent calls.

hnything
register
lated

— sethaxFieldSize

—  getMaxRows

— setMaxRows;

— getQueryTimeout

— setQueryTimeout

See Al

SO

—  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 Algo
—  Supclause 15.3.4.4.15, “getUpdateCount ()"
15.3.4.2.2 AUTO_BATCH

public g$tatic final int AUTO BATCH = 100;

Constant passed to set Bat chLi i t to indicate that implicit batch executioh should be performed, and
that the pctual batch size is at the discretion of the SQLJ] runtime implementation.

See Also
—  Subclause 15.3.4.4.21, “setBatchLimit (int)”

15.3.4.2.3 EXEC_BATCH_COUNT

public gtatic final int EXEC _BATCH COUNT =%5;

Constant possibly returned by get Updat eCaunt indicating that the last execution was a statemgnt batch
executiopn.

See Also

—  Subclause 15.3.4.4.3, “executeBatch ()”

—  Subclause 15.3.4.4:15/“getUpdateCount ()"
15.3.4.2.4 EXCEPTION_COUNT

public gtaticMinal int EXCEPTI ON_COUNT = -2;

Constant possibly returned by getUpdateCount indicating that an exception was thrown before|the last
execution was successfully completed, or that no operation has yet been attempted on this execution
context object.

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

public

Constan
object ol

See Al
— Su

15.3.4.]

public

Constan
reaching

See Al
— Su
15.3.4.
15.3.4.

public
The defd

15.3.4.
15.3.4.

tatic final 1 nt QUERY_COUNT = -1,

f possibly returned by getUpdateCount indicating that the last execution produced@RTH
iterator.

S0
bclause 15.3.4.4.15, “getUpdateCount ()”
p.7 UNLIMITED_BATCH

tatic final int UNLIM TED BATCH = -7;

f passed toset Bat chLi mi t to indicate that no implicitbatch execution should be perforn
a certain batch size.

SO
bclause 15.3.4.4.21, “setBatchLimit (int)”
8 Constructors

8.1 ExecutionContext.()

Fxecut i onCont ext ()

ult constructorforthe ExecutionContext class.
Il Methods
.1 _cancel ()

tesultSet

led upon

public

H] ! A ) SO —
Ul U Lalitcci U ) LTTTOWS O\ LCALTULT UTI

The cancel () method can be used by one thread to cancel an SQL-statement that is currently being
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

—  Subclause 15.3.4.4.5, “executeUpdate ()"

—  Subclause 15.3.4.4.4, “executeQuery ()"

15.3.4.4.2 execute ()

public bool ean execute ( ) throws SQLException

Prior to
at least

— Ba
— Th

— Th
ba

then the

If batchi
object is
replaced
RTSt at €
channel
the upds
batch, th

Otherwi
stateme
batch (if
multiple
methods

The exe

D )
ne of the following is true.

Fching is currently disabled on this execution context object.
e currently registered RTStatement object is not batchable.

e currently registered RTStatement object is not batch compatible with the pending stz
ch.

statement batch is implicitly executed using Bat chCont ext . execut eBat ch() .

hg is currently enabled on this execution context object and thecurrently registered RTSt
batchable, then the statement is batched rather than exécuted. The pending statement
by a statement batch that includes the currently registered RTStatement object, as ret;
rent . get Bat chCont ext (). Note that in this case, the'statement is not permitted to ret

te count is set to ADD_BATCH_COUNT. Otherwisé;if the statement was added to a new st
en the update count is set to NEW BATCH_COUNT.

ke, a generic execute is performed on the.currently registered RTStatement object. If a
1t batch is created as a result of executing the current RTStatement object, the current st
any) is implicitly executed. Under some situations, a single SQL CALL statement might
j ava. sql . Resul t Set objects. Theexecut e(),get Next Resul t Set (), and get Next Resul t §
allow navigation through multiple j ava. sql . Resul t Set objects.

ut e() method executesthe currently registered RTStatement object and returns true

get Next
RTState

NOTH
only ¢

duced aE/ side-channel result sets, and otherwise returns false. The get Next Resul t Set () met]

If the
objec
objec

esul t Set (i nt) method is used to obtain the nextj ava. sql . Resul t Set object. When
ent object is released, the update count is set to QUERY_COUNT.

31 — This method is called by generated code. Most programs do not need to call it directly. Instead, they
et Next Result.Set () or get Next Resul t Set (i nt) to navigate multiple j ava. sql . Resul t Set objects.

's haye been processed and get Next Resul t Set () or get Next Resul t Set (i nt) returns null. If this executid
[ is‘used to execute an SQL-statement while j ava. sql . Resul t Set objects are still pending from the previd

stater

e classes

ject and

tement

atement
batch is
irned by
rn side

ava. sql . Resul t Set objects. If the statement was ddded to the existing statement batch, then

ntement

hew
atement
return
bet (i nt)

if it pro-
hod or
the

will use

current operation produces multiple j ava. sql . Resul t Set objects, it is not released until all j ava. sql . Rgsul t Set

n context
us SQL-

nent; or if an RTStatement object execution completes while j ava. sql . Resul t Set objects from a recursiv

e call are

still p

ending, the j ava. sql . Resul t Set objects are closed and discarded, and resources are released.

If 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 both
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
object (for example, the expiration of the query timeout previously set by invoking
set Quer yTi neout () on this execution context object).

See Also

—  Subclause 15.3.4.4.2, “execute ()"

—  Supclause 15.3.4.4.18, “registerStatement (ConnectionContext, Object, int)”
—  Subclause 15.3.4.4.12, “getNextResultSet ()”

—  Subclause 15.3.4.4.13, “getNextResultSet (int)”

15.3.4.4.3 executeBatch ()

public $ynchronized int[] executeBatch ( ) throws SQ-EXception

Executeg the pending statement batch contained in this.eXecution context object and returns the result
as an arfay of update counts. If no pending statement batch exists for this execution context object, null
is returrjed.

Upon difect or exceptional return from this method, update count is set to EXEC_BATCH_COUNT. [f this
method feturns successfully, the batch update counts of this execution context object are updated to
reflect the return result.

Once thip method is called, the statement batch is emptied even if the call results in an exception{ If a new
statement batch is created as a result-of executing the current batch, the new batch is implicitly gxecuted.
Subsqunt calls to this method return null until another batchable statement is added.

Note th
ception

exceptions returned by this method will generally be instances of j ava. sql . Bat chUpjdat eEx-

Returns

— Ifrlo statement batch exists, then null; otherwise, an array of update counts containing onelelement
forneach 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
object is released, the update count is set to QUERY_COUNT.

NOT =

It is apsumed that this method is called within a block that is synchronized on this execution context object.)Futthermore,
itis ajso assumed that the previous call to register and the subsequent call to release the current RTStatement gbject both
appedr within the same synchronized block.

Returns

—  ThE result of calling executeQuery on the currently registered RTStat€ément object.

Throws

—  SQLException — if an error occurs during the execution of the given RTStatement object

See Also

—  Subclause 16.2.6.2.5, “executeRTQuery ()"
—  Supclause 15.3.4.4.18, “registerStatement\(ConnectionContext, Object, int)”

15.3.4.4.5 executeUpdate ()

public iint executeUpdate ( ) thriows SQLException

Prior to ptatement execution, if there is a pending statement batch on this execution context object and
at least ¢ne of the following.ate true:

—  Bafching currently disabled on this execution context object.
—  ThE currentlyregistered statement is not batchable.

—  Th currently registered RTStatement object is not batch compatible with the pending stdtement
bafch,

then thelstatement batchisimplicitly executed using Bat chCont ext—executeBatchi )~

If batching is currently enabled on this execution context object and the currently registered RTStatement
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.
See Also

—  Subclause 15.3.4.4.5, “executeUpdate ()"

— Su

15.3.4.4.6 getBatchLimit ()

synchrofi zed public int getBatchLimt ( )

Returns

Returns

— Ca

15.3.4.4.7 getBatchUpdateCounts ()

public

Returns
to succe

Returns

pclause 15.3.4.4.18, “registerStatement (ConnectionContext, Object; int)”

the current batch limit that was set for this execution‘context object.

e
If the maximum batch size is unlimited, then UNLI M TED_BATCH.
If the maximum batch size isfinite and implementation-dependent (UL001), then AUT

Otherwise, a maximum: batch size n>0.

ynchroni zed_i'nt[] getBatchUpdateCounts ( )

an array of update counts containing one element for each command in the last stateme

bsfully complete execution. Returns null if no statement batch has completed execution|.

D BATCH;

nt batch

— Ifno statement batch has completed execution, then null; otherwise, an array of update counts
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

eit

152

her 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 ExecutionC(Lntext
oblect.

Throws

—  SQLException — if the SQL-implementation raises an exception conditioh.

15.3.4.4.9 getFetchSize ()

synchromi zed public int getFetchSize ( ) throws SQLException

Retrieves the number of rows that is the current fetch size for iterator objects generated from this Exe-

cutionCgntext object. If this ExecutionContext object has not set a fetch size by calling setFetchSjize, then
the valug returned is 0 (zero). If this ExecutionContext object has set a non-negative fetch size Hy calling
the method setFetchSize, then the return value is the. fetch 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 ()

can be fetched into Java String, Byte array, or Stream objects. The limit affects both OUT parameters and
| NOUT parameters passed, and the result returned from any SQL]J executable clause. If the limit is exceeded,
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 default, the max rows limit is zero (unlimited).

Returns

—  Thg current maximum rows limit; O (zero) means unlimited.

15.3.4.4.12 getNextResultSet ()

public $ynchroni zed ResultSet getNextResultSet ( ) throws SQ.Except.ion

This method effectively invokest hi s. get Next Resul t Set (j ava. sqgl . St atefrent . CLOSE_CURRENT |RESULT)
to return the currently registered RTStatement’s nextj ava. sql . Resdl't'Set object (if any).

Returns

— Ifthere are no furtherj ava. sql . Resul t Set objects, then null; otherwise, the next side-clhannel
reqult set.

Throws

— SQ[:Exception — if an error occurs obtaining the nextj ava. sql . Resul t Set object

—  SQLException: Java-related condition — unsupported feature (46110) — if closeType is setto other
thgnj ava. sqgl . St at ement . CLGSE_CURRENT_RESULT and support for Feature J009, “Multiple Open
RepultSets”, is not provided

See Also

—  Subclause 15,3:4:4.2, “execute ()"
—  Subclause 15:3.4.4.13, “getNextResultSet (int)”
—  Subclause 16.2.6.2.29, “getMaxRows ()"

—  Subctause16:276:2:3%,“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 ()
returns null. If this execution context object is used to execute an SQL-statement while j ava. sql . Resul t Set objects are
still pending from the previous operation, or if a statement execution completes while j ava. sql . Resul t Set objects from

3 1l 4211 i +lo H 1 o, e O L " 1 < d . dadd | ,\l d
a recyrsive-eatarestipending-thetave——sat—Restt-Set-objectsareclosedand-discarded-andresotreesareyeleased.

If thid operation also produces side-channel update counts, they are discarded.

If an ¢rror occurs during a call to get Next Resul t Set (i nt), the currentj ava. sql . Resul t Set objectisreleased|and an
SQLEkception is thrown. Subsequent calls to get Next Resul t Set (i nt) return null.

Parameters

— closeType — one of the values j ava. sql . St at enent . CLOSE_CURRENT,"RESULT, j ava. sql .|St at 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-clhannel
reqult set.

Throws

—  SQLException — if an error occurs ohtaining the next j ava. sql . Resul t Set object

See Also

—  Subclause 15.3.4.4.2, “execute ()"

—  Supclause 15.3.4.4.12; “getNextResultSet ()"
—  Subclause 15.2.5.3;5, “getResultSet ()”

—  Subclause 16:276.2.29, “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 ( )

Returns the update count, defined as the number of rows updated by the last SQL-statement to complete
execution using this execution context object. 0 (zero) is returned if the last SQL-statement was not a
DML stafement.

QUERY_COUNT is returned if the last SQL-statement created an iterator object orj ava. sgl) ‘Resul t Set
object.

EXCEPT]JON_COUNT is returned if an exception occurred before the last SQL-statement completed execu-
tion, or o operation has yet been attempted.

Returns

—  Cage:

. Ifthe last SQL-statement was batchable and was addedhas 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 exectition more recently than any unbatched stafement,
then EXEC_BATCH_COUNT.

. Otherwise, the number of rows updated by the last operation.

15.3.4.4.16 getWarnings ()

public $ynchroni zed SQ.War ni ng” get Warnings ( )

Returnsfthe first warning reported by the last SQL-statement to complete execution using this execution
context ¢bject. Subsequentwarnings resulting from the same SQL-statement are chained to this SQLWarn-
ing. The|SQLWarning thain returned represents those warnings that occurred during the execution of

the last $QL-statemient and the subsequent binding of any output host variables.

NOTH 35 — Ifan-iterator is being processed, then all warnings associated with iterator column reads are chaing¢d on the
iteratpr objéct.

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 SQLException

Creates, registers atrdreturnsanmr RTStatenrent UbjCLt. Thishrethod-iscatted b_y gemet atedcodejMost
progranis do not need to call it directly.

The RTStatement object is created by accessing the ConnectedProfile object within connection jcontext

object “donnCtx” that has the key “profileKey”. The RTStatement object at index “stmtNdx” in the|Connec-
tedProfile object is created using the get St at enent () method. If batching is currently enabled,|then the
current statement batch is passed as an additional argument to the get St at engint () method. If there is
no pend|ng statement batch, then the current statement batch passed to get Sbat ement () is nu

The RTSfatement object created is registered and becomes the current RTStatement object of this gxecution
context pbject.

For each of the maximum rows, maximum Java field size, and query timeout limits of this execution
context pbject, if the limit has a non-default value, then the corresponding methods for setting these
limits or] the registered RTStatement object are invoked. An. SQLException is thrown if the runtime class
implemgnting RTStatement does not support changing the limit to a non-default value.

The giveln connection context object’s execution context object is not used by this method.

Note that if this method throws an exception, no-RFStatement object will be registered.

NOTH 36 — It is assumed that this method is called within a block that is synchronized on this execution context object.
Subsgquent calls to execute and release the RTStafement object returned must also appear within the same synichronized
block] If there is another RTStatement object currently registered on this execution context object, it is assumed that this
meth¢d is a recursive call initiated by the currently registered RTStatement object. In such cases, state involving the currently
regisﬂered RTStatement object is saved,.and the RTStatement object returned by this method becomes the currg¢ntly
regisfered RTStatement object. Once the execution of this new RTStatement object has completed execution angl and the
object is released, the previous RTStatement object is restored as the currently registered RTStatement object.

Parameters

— connCtx — the.connection context object that contains the profile object that contains the
RTStatement.object to register

—

—  profileKéy=— 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 rggistered

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

—  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)”

15.3.4.4.19 releaseStatement ()

public yoid releaseStatenent ( ) throws SQLException

Releaseq the currently registered RTStatement object, signaling that all execution related operdtions
have comppleted. Once this method has been executed, r egi st er St at ement can be,called again.|The SQL
warnings and update count are updated as reflected by the registered RTStatemént’object and the exe-
cution R[IResultSet objects.

If the ex¢cution of the currently registered RTStatement object producedmultiple j ava. sql . Resul t Set
objects dnd not all j ava. sql . Resul t Set objects have been implicitly or eXplicitly closed, then this

operation is a no-op. In such cases, this method is automatically called.to release the RTStatement object
oncealljava. sql . Resul t Set objects have been processed and get Next Resul t Set () or get Next|Resul t -
Set (i nt]) returns null.

This method calls the execut eConpl et e() method of the régistered RTStatement object.
NOTH 37 — This method is called by generated code. Most programs do not need to call it directly.

It is apsumed that this method is called within a block that.is'synchronized on this execution context object. Furthermore,
itis ajso assumed that the previous call to register andthé-subsequent call to release the current RTStatement gbject both
appeqr within the same synchronized block.

Throws

—  SQLException — if an error ogcurs retrieving the warnings

15.3.4.4.20 setBatching (boolean)

public g$ynchroni zed vioid setBat ching (bool ean doBat ch)

Enables jor disables-batching for statements executed on this execution context object. When batching is
enabled)batchable statements that are registered with this execution context object will be added to a
statement batehfor deferred execution instead of being executed immediately. A statement batth can
be execufted explicitly using the execut eBat ch() command. Statement batches are also executed implicitly
when a 4tatement that cannot be added to the current statement batch is executed. If a statement being
executed is batchable and compatible with the current statement batch, it is added to the batch.

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

— 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 can

en a positive bat chLi ni t is specified, an implicit batch execution will be performéd whenever
thg number of batched statements reaches bat chLi mi t.

— W:[en the constant AUTO BATCH is specified, the maximum batch size is finite buit unspecified.
enever a batch-compatible statement is added to a batch, the SQL] runtimé&implementation may
detide 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 containg the
statement.

. Add the statement to the current batch and execute the-batch. As a special case of this dituation,
given an empty batch, the implementation may alsg.simply go ahead and execute the sthtement.

—  The implementation should reasonably avoid creating out-of-memory conditions due to implicit
bafching with AUTO BATCH

This method only affects statements encountered after it is called. It does not affect statements that have
previougly been or are currently being executed, nor does it affect the pending statement batchl

Parameters

—  batchLimit— UNLI M TED_BATCHif the maximum batch size is unlimited, AUTO_BATCHif the maximum
bafch size is finite and implementation dependent, or n>0 for a maximum batch size of n.

15.3.4.4.22 setFetchDirection (int)

public gynchroni zed\v0i d set FetchDirection ( int direction ) throws SQ.Exception

Gives th¢ SQL]J runtime a hint as to the direction in which rows of scrollable iterator objects are prjocessed.
The hintlappli€sonly to scrollable iterator objects created using this ExecutionContext object. The default
value is $qlj.runtime.ResultSetIterator.FETCH_FORWARD.

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 direction

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.

Parameters

— roys — the fetch size for result sets associated with iterator objects whose initialization ilnvolves
us¢ of this ExecutionContext object.

Throws

—  SQLException — if the SQL-implementation raises an exception condition)or the condition 0 (zero)
<rlows <t his. get MaxRows() is not true.

15.3.4.4.24 setMaxFieldSize (int)

public $ynchroni zed voi d Set MaxFi el dSi ze (int max)

The maximum Java field size limit (in bytes) is the maximuin)amount of data returned for any column
value foff SQL-statements subsequently executed using this execution context object; it only applies to
BINARY,VARBINARY, LONGVARBINARY, CHAR, VARCHAR, and LONGVARCHAR columns. These [columns
can be fgtched into Java String, Byte array, or Stream objects. The limit affects both OUT parameters and
| NOUT pdrameters passed, and the result returnedfrom any SQLJ] executable clause. If the limit is ejxceeded,
the exceps data is discarded. For maximum portability, use values greater than 256.

By defaylt, the maximum Java field size limit'is zero (unlimited).

NOTH 38 — Without Feature J003, “Execution control”, if MaxFieldSize is set to other than its default value and a spbsequent
atten]pt is made to register an RTStatement object with such an ExecutionContext object, then an SQLExceptior] condition
is thrpwn: Java-related condition —unSstpported feature (46110).

Parameters

— mgx — the new'maximum Java field size limit; zero means unlimited

15.3.4.4.25 setMaxRows (int)

public g$yhchroni zed void set MaxRows (int nax)

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 default, the maximum rows limit is zero (unlimited).

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)

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 defaylt, the query timeout limit is zero (unlimited).

NOTH 40 — Without Feature J003, “Execution control”, if QueryTimeout is set to other than its default value and a spbsequent
attenpt is made to register an RTStatement object with such an ExecutionContext object, then an SQLExceptior] condition
is thrpwn: Java-related condition — unsupported feature (46110).

Parameters
— se¢onds — the new query timeout limit in seconds; zero meansunlimited.
15.3.5 | sqlj.runtime.RuntimeContext

15.3.5.1 Class overview

java. | apg. oj ect
I

+—sql j . runtime. Runti meCont ext

public abstract class RuntineContext
ext ends bj ect

The RunftimeContext class defines system specific services to be provided by the runtime envirpnment.
The RuntimeContext class is an ahstract class the implementation of which might vary according to the
Java Virtual Machine environment:

15.3.5.2 Variables
15.3.5.2.1 DEFAULTF-DATA_SOURCE

public g$tatic fiinal String DEFAULT_DATA SOURCE = "j dbc/ def aul t Dat aSour ce";

The JND] nameof the data source used to create the default Connection object,j dbc/ def aul t Dat aSour ce.

See 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

public static final String PROPERTY_KEY = "sqlj.runtine";

The key under which the RuntimeContext implementation class name is stored in the system properties.

15.3.5.
15.3.5.
public

The def3
15.3.5.4
15.3.5.4

public

Returns

NOTH
runni

If the de

Returni

— If

See Al
— Su

15.3.5.

public

b Constructors

8.1 RuntimeContext ()

Runt i meContext ()

ult constructor for the RuntimeContext class
I Methods
1.1 getDefaultConnection ()

bst ract Connection get Def aul t Connection ( )

the default Connection object, if one exists; otherwise, null.

41 — Some environments might have an implicit Connection object available. For example, a Java Virtual
ng in an SQL-environment might have an implicit Conriection object associated with the current SQL-sessi

fault data source is defined in JNDI, thencit'is used to establish the default Connection o

1S

o default Connection object-exists, then null; otherwise, the default Connection object.

SO
bclause 15.3.5.2.1, “DEFAULT_DATA_SOURCE”

1.2 getLoaderForClass (Class)

bst ract Loader getlLoaderForClass ( Cass forCass )

Machine
on.

bject.

#ven class

Resourc

was found 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.
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Parameters

— for

Class — the class with which the resulting Loader object is to be associated

Returns

— A Loader object associated with a class.

15.3.5.4.3 getRuntime ()

public

Returns
Virtual N

Subsequlent invocations of this method within the same Java Virtual Machine instafice will retu
ect. The appropriate RuntimeContext implementation is discovered by ‘examining the yalue of

same ob
the Runt

a class that is able to be instantiated to create a runtime context object. Ifnho-such property is de

ifaccess
is used.

NOTH
they 1

Returi

— Th

See Al

— Su

— Su
15.3.6
15.3.6.

java. | ang. oj ect

+—j

tatic RuntineContext getRuntine ( )

i meCont ext . PROPERTY_KEY system property. If this property is set, itindicates the full

to this system property is not allowed, then the class given by Runt'i freCont ext . DEFAULT |

43 — All runtime implementations must be able to be constructed via the O ass. newl nst ance() method
nust have a public niladic constructor.

1S

e RuntimeContext object associated with thie current Java Virtual Machine

SO

bclause 15.3.5.2.3, “PROPERTY“KEY”
pclause 15.3.5.2.2, “DEFAULT_RUNTIME”

sqlj.runtime.StreamWrapper

|l Class overview

va. o nput St ream

a RuntimeContext object resembling the runtime context object associated with the curfent Java
lachine instance. Each Java Virtual Machine instance has a single unique runtinie context object.
rn the

name of
fined, or
RUNTI ME

. That s,

+—java.io.FilterlnputStream

+—sqlj.runtime. Stream/ apper

public class Stream/ 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 Al
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SO

— java.io.InputStream — a standard Java class

15.3.6.2 Constructors

15.3.6.2.1 StreamWrapper (InputStream)

protected StreamiN apper ( InputStreamin )

Creates
InputStr

Param
— in

15.3.6.]

pr ot ect ¢

Creates
InputStr

Param
— in

— len
15.3.6.
15.3.6.

public |

Returns

Returi

— Th

h new StreamWrapper object using the octets in the given InputStream object. The leng
eam object is uninitialized.

jeters
— the InputStream object to wrap.
p.2 StreamWrapper (InputStream, int)

bd StreanWapper ( InputStreamin, int length )

h new StreamWrapper object using the octets in the given‘\InputStream object. The leng
eam object is initialized to the given length value.

jeters

— the InputStream object to wrap.

gth — the length of the InputStream-object in octets.
B Methods

8.1 getinputStream ()

nput St ream get | nput St ream ()

the InputStream object that is being wrapped by this StreamWrapper object.

1S

e underlying InputStream object that is being wrapped.

15.3.6.3.2 getLength ()

public i

nt getLength()

th of the

th of the

Returns the length in octets of the wrapped InputStream object, as specified during construction or in
the last call to set Lengt h() .

Returns

—  The length in octets of the InputStream object.
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15.3.6.3.3 setLength (int)

public void setLength ( int length)

e classes

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.

Parameters

— len
15.3.7
15.3.7.

j ava. | apg. Obj ect

+—

public
ext ¢

Unicode
compris
passed 3
and the
directly,

See Al

— Su

— Su
15.3.7.]
15.3.7.]

gth — the new length of the InputStream object in octets.
sqlj.runtime.UnicodeStream

Il Class overview

va. i 0. | nput St ream

+—java.io.FilterlnputStream

+—sqlj.runtine. Streanmi apper

+—sqlj.runtinme. Uni codeSt& eam

| ass Uni codeStream
bnds St r eamW apper

Stream (sqglj.runtime.UnicodeStream) is.a class derived from java.io.InputStream. The
ng a UnicodeStream object are interpteted as Unicode characters. When an InputStreg

vay to interpret its octets shall be specified. Therefore, an InputStream object cannot b
but rather shall be an instange of AsciiStream, BinaryStream or UnicodeStream.
SO

bclause 15.3.1, “sgljiruntime.AsciiStream”

bclause 15.3:2,¥“sqlj.runtime.BinaryStream”
2 Constructors

2.1 UnicodeStream (InputStream)

octets
m is

s an argument to an invocation of an-SQL-statement, both the length of the InputStreain object

e passed

public UnicodeStream ( 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)

public UnicodeStream ( InputStreamin, int length )

Creates a Unicode-valued InputStream object of given length.

Parameters

— in — the InputStream object to interpret as a UnicodeStream object.

— len
15.3.8
15.3.8.

gth — the length in octets of the UnicodeStream object.
sqlj.runtime.CharacterStream

Il Class overview

j ava. | apg. Obj ect

+—

public
ext ¢

A class derived from java.io.Reader whose instances ¢ontain Unicode data. When an instance of {

is passed
be speci
instance]

15.3.8.]
15.3.8.]

public

Creates

NOTH
(or in|

Param

iva. i 0. Reader

+—java.io. FilterReader

I

+—sqlj.runtinme. CharacterStream
| ass CharacterStream
ends Fi | t er Reader

| as an input argument to an invocation of arSQL-statement, the length of the Reader ob
fied. Therefore, an instance of the Readerelass cannot be passed directly, but rather sh
of CharacterStream.

»  Constructors

2.1 CharacterStream-(Reader)

Char act er St ream (_Reader in )

hin instance of CharacterStream with an uninitialized length.

45 — The length'java field must be set by a call to set Lengt h() before use of a CharacterStream object a
out) parameter.in an invocation of an SQL-statement.

leters

his class
ect shall
hll be an

an input

— in — the Reader to interpret as a CharacterStream object.

15.3.8.2.2 CharacterStream (Reader, int)

public CharacterStream ( Reader in, int length)

Creates an instance of CharacterStream of given length.

Parameters

— 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 underlying Reader object wrapped by the CharacterStream object.

Returns

—  The underlying Reader object that is being wrapped
15.3.8.3.2 getLength ()

public iint getLength()

Returnsthe length in characters of the wrapped Reader object, as specifiedduring construction|or in the
last call fo set Lengt h().

Returns

—  ThE length in characters of the Reader object

15.3.8.8.3 setLength (int)

public yoid 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 asfan input
argument to an invocation of an SQL*$tatement.
Parameters

—  lerlgth — the length of the Reader object in characters.

15.3.9 | sqlj.runtime.SQLNullException

15.3.9.1 (Class overview

j ava. | afg—tbject

+—j ava. | ang. Thr owabl e

+—j ava. | ang. Excepti on

I
+—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 ()

public

Create a

BQLNul | Exception ( )

Conformance Rules

No

j1€.

h SQLNullException object. The SQLState Java field is initialized to '22002', and.the vendorCode
Java field is set to the SQLException default.

168

© ISO/IEC 2023 - All rights reserved


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

16 Pa

16.1

ISO/IEC 9075-10:2023(E)

ckage sqlj.runtime.profile

Overview

The sqlj.runtime.profile package defines the classes and interfaces that enable binary portable SQL]
programs. It is distinguished from the package sqlj.runtime because it defines classes that are used by

SQLJ run
16.2

16.2.1
16.2.1.

public i
A batch

for execiition as a batch using a single round trip.

16.2.1.]
16.2.1.]

public

Remove

Throws

—  SQLException — if the SQLi<implementation raises an exception condition.

16.2.1.]

public

Executes
counts.’]

time implementations, but are not otherwise visible to an SQL] program.

SQL]J sqlj.runtime.profile interfaces
sqlj.runtime.profile.BatchContext

| Interface overview

nt er f ace Bat chCont ext

context object is used to group statements that are to be submitted to the SQL-implems¢

P Methods
2.1 clearBatch ()

bstract void clearBatch() throws SQiException

2.2 executeBatch ()

hbstract int]\* executeBatch ( ) throws SQLException

the statements contained in this batch context object and returns the result as an array ¢

Note th;1t exceptions returned by this method will generally be instances of j ava. sql . Bat chUp

ception

'he array is ordered according to the order in which commands were inserted into the

intation

b all statements contained in this bateh context object and releases all associated resoujrces.

fupdate
batch.
dat eEx-

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.
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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

Sets the maximum batch size on this batch context object. When batching is enabled and the maximum
batch size is exceeded, implicit batch execution is performed. The following remarks assume that batching
is enabled.

—  When the constant Execut i onCont ext . UNLI M TED_BATCH is specified, the maximuin batdh size is
un]imited, 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 performed, whenever
the number of batched statements reaches bat chLi ni t.

—  When the constant Execut i onCont ext . AUTO _BATCH is specified, thentaximum batch size|is finite
but unspecified.

Parameters

— bafchLi mit — Execut i onCont ext . UNLI M TED_BATCHf the maximum batch size is unlimjited,
Exécut i onCont ext . AUTO BATCHif the maximum batch size is finite and implementation dependent,
or p > 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

public iinterface ConnectedProfile

A ConneftedProfile-Object represents a profile object that has been attached to a particular
j ava. sqg|] . Connection object. Since it is attached to a Connection object, it is able to convert its contents
into an gxecutable statement object on the associated Connection object. The implementation aof this
object miight'be customized for the given data source, which allows it to use optimizations that cinrcumvent
the J]DB( dynamic SQL model. Profile customization will typically involve implementation-depgndent
(UWO005) profile object transformations that allow more efficient SQL execution such a pre-compilation
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 | N parameters.

All statements returned by a ConnectedProfile object conform to the following requirements:

—  ThE operation performed shall be equivalent to the operation that would have been pérformed if

using regular JDBC and the text of the SQL-statement directly.

—  Anly OUT parameters of the operation shall have been already registered for the statement returned
(CALLABLE statements only). The profile object describes each parameter tg the operation|in terms
of {ts 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 is'up to the impleméntation
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
that a pdrticular profile customization object might employ an “eager” verification algorithm inf which
all entrigs in the profile object are verified against the Connection’object when a ConnectedProfile object
is created, or a “lazy” verification algorithm in which statements are not verified until they are |ndexed
via this method. It is up to the implementations of the Customization and ConnectedProfile intejrfaces to
decide upon an appropriate verification strategy.

See Also

—  Subclause 16.3.2.4.13, “getStatementType ()"

—  Supclause 16.3.2.2.3, “CALLABLE_STATEMENT”
—  Supclause 16.3.2.2.14, “PREPARED_STATEMENT”
—  Supclause 16.3.2.4.3, “getExecuteType ()"

16.2.2.2 Methods
16.2.2.2.1 close-()

public absttact void close ( ) throws SQ.Exception

Closes this*ConnectedProfile object releasing 3 esources-associated-w
the connection 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)”
16.2.2.2.3 getProfileData ()

public abstract ProfileData getProfileData ( )

The top |evel profile object that created this connected profile object can be retrieved by.calling the
get Prof | e() method on the resulting ProfileData object.

Returns

—  ThE ProfileData object associated with this ConnectedProfile object:

See Also

—  Subclause 15.2.1.3.3, “getConnectedProfile (Object)”

—  Supclause 16.2.3.2.2, “getProfile (Connection, Profile)”

16.2.2.2.4 getStatement (int, Map)

public abstract RTStatenent getStatenent’,( int ndx, java.util.Mp typeMap )
throws SQLException

If the profile Entrylnfo object contains invalid information, then an SQLException condition is thrown:
Java-relqted condition — invalid profile state (46130). The Map object provided in the typeMap pqrameter
is passedl to the returned RTStatement object in an implementation-defined (IW162) manner.

Parameters

— ndk — the indéx'of the statement to return, zero-based

—  typeMap ~—~a/java.util.Map object containing user-defined type mapping information of thg connec-
tion comtext class that is associated with the statement to be executed.

Returns

— A statement object representing the Entrylnfo object at index ndx in the profile object, where ndx
is zero-based.

Throws

—  SQLException — if an error occurs preparing the statement
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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.

possible,
. get -
Bat chCopt ext () . Ifthe passed batchis nul I , then the statement will create and return a new.onetelement
batch coptaining itself when get Bat chCont ext () is subsequently called on it.

If the pro¢file Entrylnfo object contains invalid information, then an SQLException is thrown: Javg-related
conditioph — invalid profile state (46130).

Parameters

— ndk — the index of the statement to return, zero-based
—  batch — a pending statement batch with which to merge, ifpossible. This batch may be npll.

— typeMap — ajava.util. Map object containing user-defined type mapping information of the connec-
tioh context class that is associated with the statemént’to be executed.

Returns

— A dtatement object representing the entr§‘at index ndx in the profile object.

Throws

—  SQLException — if the SQl&~<implementation raises an exception condition.

See Also

—  Supclause 16,2:6:2.45, “isBatchCompatible ()”
—  Subclause 16!2.6.2.8, “getBatchContext ()"

16.2.3 | sqlj.runtime.profile.Customization

16.2.3.1 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.

—  Custom type registration of data source-specific Entrylnfo object parameters.

—  Behavioral unification of multiple JDBC drivers with which an application is to be deploydd.

—  Specification of a user identifier to be used for privilege checking of embedded statements atjruntime.

See Also
—  Supclause 16.3.3, “sqlj.runtime.profile.Profile”
16.2.3.2 Methods

16.2.3.2.1 acceptsConnection (Connection)

public abstract bool ean acceptsConnection ( Connectioendconn )

Parameters

— comn — thej ava. sql . Connect i on object used in testing the ability to create a ConnectedProfile
oblect.

Returns

— Ifthis Customization objectcan create a ConnectedProfile object for the givenj ava. sql . Conjnect i on
object, then true; otherwise; false.

16.2.3.2.2 getProfile (Connection, Profile)

public abstract @onnectedProfile getProfile
Connectijon conn, Profile baseProfile )
thr ows "SQ.Excepti on

If the Pr )flle object 1dent1f1ed by baseProflle cannot be connected then an exceptlon is thrown The
exceptio : ofi It cannot
be prepared and executed on the Connectlon object 1dent1f1ed by conn. Dependmg on the 1mplementat10n
of the Customization object, verification of Profile object entries might occur when the Profile object
identified by baseProfile is connected, or be deferred until an entry is directly accessed by the client.

Parameters

— 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

public interface Loader

Aprofile Loader object is used as the context for profile object instantiation ratherthan a Java clags loader
object. This allows flexibility to runtime environments in which class Loader objects cannot be properly
defined for all classes, and resource names would not otherwise be able to betesolved.

See Also

—  Subclause 16.3.1, “sqlj.runtime.profile.DefaultLoader”
16.2.4.2 Methods

16.2.4.2.1 getResourceAsStream (String)

public abstract |nputStream get ResourceAsStiqeam ( String nane )

Get an IpputStream object on a given resource. Returns null if no resource with this name is foynd. This
method |s called when SerializedProfile objects are instantiated.

The way|in which resources are locatéd is determined solely by the Loader implementation.

Parameters

— name — the nameof-the resource

Returns

—  Ifdn InputStream object on the resource identified by the name parameter can be found, then the
InputStream on that resource; otherwise, null.

16.2.4.2.2 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.
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In an ac:lual implerentation of the SQLJ runtime, a class implementing the RTResultSet interfa
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ssNotFoundException — if the Loader object cannot find a definition for the class

SO

bclause 16.3.3.3.11, “instantiate (Loader, InputStream)”
bclause 16.3.3.3.12, “instantiate (Loader, String)”
bclause 16.3.3.3.5, “getJavaType (String)”

bclause 16.3.3.3.6, “get]JavaType (Typelnfo)”

sqlj.runtime.profile.RTResultSet

| Interface overview

nterface RTResult Set

rface defines the operations used for@accessing an RTResultSet’s data resulting from the €
|, query described by a profile EntryInfo object. It is based strongly on the j ava. sql . Re
,and can be implemented using.aj ava. sql . Resul t Set object. In general, any method

with new names are intended to have new behavior. Note, however, that all new meth
mented in terms of calls'to other methods in the j ava. sql . Resul t Set interface. The p
e between this interface and the j ava. sql . Resul t Set interface is the addition of getter
w exceptions on fetch of null primitives, and the omission of named getters and result
0.

s aruntime type map object. This type map is a java.util. Map object that contains type
ion as'specified in JDBC. It is provided to the RTResultSet object at the time of its creat

xecution
sul t Set
with the

e as one of those in the j ava-sql . Resul t Set interface is intended to have the same Pehavior.

bds can
rimary
methods
set

re also
mapping
on in an
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implemg

ntation-defined (IW163) manner, and is used for subsequent invocations of get Qbj ect

By partitioning new methods into a different namespace, it is possible for a JDBC driver to implement
both the j ava. sql . Resul t Set interface and the RTResultSet interface, allowing more efficient runtime
performance in both the dynamic and static 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 . Resul t Set interface and methods
of the RTResultSet interface.
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Table 11 — Methods retained from java.sql.ResultSet

Method Retained

next()

close()

getArray(int)

getBhI)b (int)

getClgb(int)

getWarnings()

clearWarnings()

getBytes(int)

getCursorName()

getDate(int)

getTime(int)

getTimestamp(int)

getSting(int)

getRef(int)

getUHRL(int)

getSQLXML(int)

findCplumn(String)

isCloded()

Table 12 — Methods not retained from java.sql.ResultSet

Method:Removed Rnplarnmnnf Method

getMetaData()

getArray(String)

getBlob(String)

getBoolean(int) get- getBooleanNoNull(int)
Boolean(String)

getByte(int) getByte(String) | getByteNoNull(int)
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Method Removed Replacement Method

getCharacterStream(int) getCharacterStreamWrapper(int)

getCharacterStream(String)

getClob(String)

getShort(int) get- getShortNoNull(int)
Short(String)

getInt(int) getlnt(String) getIntNoNull(int)

getLohg(int) getLong(String) | getLongNoNull(int)

getFlgat(int) getFloat(String) | getFloatNoNull(int)

getDduble(int) get- getDoubleNoNull(int)

Double(String)

getOhject(int) getOb- getObject(int, Class)

ject(Skring)

wasNull(int) getBooleanWrapper(int) getByteWrapper(int) getShortWrappér(int)

getIntWrapper(int) getLongWrapper(int) getFloatWrapper(int)
getDoubleWrapper(int)

getBigDecimal(int,int) getBig- | getBigDecimal(int)
Decimal(String,int)

getAsgiiStream(int) getAsciiS- | getAsciiStreamWrapper(int)
tream(String)

getBinaryStream(int) getBin- | getBinaryStreamWrapper(int)
aryStream(String)

getUniicodeStream(int) getU- | getUnicodeStreamWrapper(int)
nicodpStream(String)

getStiing(String)

getBytes(String)

getDaite(String)

getTime(String)

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()

NOTH 46 — The getXXX(String) methods were omitted because int-based column lookup is generally mozre effi

More
befor

16.2.5.2 Methods
16.2.5.2.1 clearWarnings ()

public

After thik call, getWarnings returns null until a new warning is reperted for this iterator object.

Throws

—  SQLException — if the SQL-implementation raises an exception condition.

16.2.5.2.2 close ()

public

Thecl o
and the
when it

NOTH 47 — An RTResultSet object is also automatically closed when it is destroyed by garbage collection.

16.2.5.2.3 findColumn (String)

public

Map an RTResultSet object column name to an RTResultSet object column index. The index of t
he’ name of which is a case-insensitive match of the given columnName is returned. If lllo such
s fond, then an SQLException is thrown: Java-related condition — invalid column namel|(46121).

column

column i

bver, when columns are looked up by name, the f i ndCol unm() method is used to find and cache thé'approp
b any getXXX calls are made.

bstract void clearWarnings () throws SQLException

bstract void close () throws_ SQLException

e() method provides an immédiate release of the runtime resources in the SQL-envir
ava Virtual Machine associated with an RTResultSet object instead of waiting for this tc
s automatically destroyed by garbage collection.

hbstract_iwnt- fi ndCol umm ( String col umNane ) throws SQLException

ient.
riate index

nment
happen

he first

NOTE 48 — This method is called if and only if the profile EntryInfo object for the statement object that produced this

RTRe

sultSet object has a result set type with value NAMED_RESULT.

Parameters

—  columnName — the name of the column

Returns

— Th

e 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 ()"
—  Subclause 16.3.2.2.9, “NAMED_RESULT”

16.2.5.2.4 getArray (int)

public abstract java.sql.Array getArray ( int columlndex ) throws SQLExceptiwon
Get the value of the column identified by columnIndex in the current row of this RTResultSet object as a
j ava. sq| . Array object.

NOTH 49 — The implementation of the j ava. sql . Arr ay interface is based on array locators-The accessibility of the ARRAY
valuefthrough the methods of j ava. sql . Array is only guaranteed in the scope of thetransaction in which the g¢t Array()
methpd was executed.

NOTH 50 — An invocation of this method is generated by the translator if and-enly if the result Typelnfo object for the
curreht column in the profile EntryInfo object for the statement that produced-this RTResultSet object has j avaTypeNanme
= jaJa. sql . Array. Note that if the EntryInfo object’s resultSetType is POSITIONED_RESULT, then columnIndey can be
used flirectly 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.

Paranmeters

—  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 idefitified by columnIndex.

Throws

—  SQLException ==iif the SQL-implementation raises an exception condition.

See Also

J— Subclause 1632410 “aetResultSetTune ()
ek e - EEEEEEI P U

—  Subclause 16.3.2.4.8, “getResultSetInfo (int)”
—  Subclause 16.3.6.4.5, “getSQLType ()"
—  Subclause 16.3.6.4.1, “getJavaTypeName ()”

16.2.5.2.5 getAsciiStreamWrapper (int)

public abstract Ascii Stream getAscii StreamWapper ( int col uml ndex )
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.

NOTE 53 — 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
= sqljruntime-AsciiStream. Note that if the Entrylnfo object’s resultSetlype is POSITTONED_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 is an SQL null value, then Java null; otherwise, a Java AsciiStream object that delivers
the value of the column identified by columnIndex as a stréam of one-octet ASCII charactgrs.

Throws

—  SQLException — if the SQL-implementation raises an exception condition.

See Also

—  Subclause 16.3.2.4.10, “getResultSetType ()"
—  Supclause 16.3.2.4.8, “getResultSetInfo (int)”
—  Subclause 16.3.6.4.5, “getSQLType ()"

—  Subclause 16.3.6.4.1, “getJavaTypeName ()”

16.2.5.2.6 getBigDecimal (int)

public abstract> Bi gDeci mal getBi gDecimal ( int columlndex )
hrows) SQLExcepti on

Get the vattveofthecolummnidentified ]u_y coltmmindexintheeurrentrowof thisRTFResultSet uujeCt as a
java.math.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

—  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)”
—  Supclause 16.3.6.4.5, “getSQLType ()"

—  Subpclause 16.3.6.4.1, “getJavaTypeName ()”

16.2.5.2.7 getBinaryStreamWrapper (int)

public abstract BinaryStream getBi naryStreamW apper ( int)col uml ndex )
throws SQLException

Get the value of the column identified by columnIndex in‘the current row of this RTResultSet object as
an sqglj.riintime.BinaryStream object. A column value canrbe retrieved as a stream of uninterpreted octets
and ther] read in chunks from the stream. This method is particularly suitable for retrieving large binary
strings.
NOTH 55 — All the data in the returned stream must be read prior to getting the value of any other column. Thg next call

to a gpt method implicitly closes the stream. Alsp,@’stream might return 0 (zero) for avai | abl e() whether thee is data
availgble or not.

NOTH 56 — An invocation of this method,is generated by the translator if and only if the result Typelnfo object for the
curreht column in the profile EntryInfofobject for the statement that produced this RTResultSet object has javaTypeName
= sqljfruntime.BinaryStream. Note that'if the EntryInfo object’s resultSetType is POSITIONED_RESULT, then colymnIndex
can bg used directly to find the resultTypelnfo 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

—  columnIndéx)~ the first column is 1 (one), the second is 2, etc.

Returns

— Ifthe value is an SQL null value, then the Java null; otherwise, a BinaryStream object that delivers
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 SQLException

Get the value of the column identified by columnIndex in the current row of this RTResultSet object as a
java.sql.Blob object.

NOTH 57 — 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 getBlob
methpd was executed.

NOTH 58 — An invocation of this method is generated by the translator if and only if the resultFypelnfo object for the
curreht column in the profile EntrylInfo object for the statement that produced this RTResultSet object has javaTypeName
= javd.sql.Blob. Note that if the EntryInfo object’s resultSetType is POSITIONED_RESULT, then‘columnIndex canbe 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.

Paranjeters

—  columnIndex — the first column is 1 (one), the second {s 2, etc.

Returns

—  Ifthe value of the column identified by columulndex 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.

See Also

—  Subclause 16.3.2.4.10, “getResultSetType ()"
—  Subclause 16:38.2.4.8, “getResultSetInfo (int)”
—  Supclause 16.3.6.4.5, “getSQLType ()"

—  Subclatse 16.3.6.4.1, “get]JavaTypeName ()"

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

—  columnlndex — the first column is 1 (one), the second is 2, etc.

Returns

—  ThE value of the column identified by columnIndex.

Throws

— SQ[N ullException — if the value of the column indicated by columnIndex isthe SQL null yalue

Exception — 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)”
—  Supclause 16.3.6.4.5, “getSQLType ()"

—  Subclause 16.3.6.4.1, “getJavaTypeName ()”

16.2.5.2.10 getBooleanWrapper (int)

public abstract Bool ean get Bool eanW.apper ( int col uml ndex )
throws SQLException

Get the value of the column identified by columnIndex in the current row of this RTResultSet object as a
java.lang.Boolean object.

NOTH 60 — An invocation ofithis method is generated by the translator if and only if the result Typelnfo object for the
currept column in the profile\EntryInfo object for the statement that produced this RTResultSet object has javaTypeName
=javd.lang.Boolean. Noté¢ that if the EntryInfo object’s resultSetType is POSITIONED_RESULT, then the columnIndex can
be usgd 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

—  colummimdex—the firsttoturmr -1 {one); the secomd 152, et

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

—  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, “get]avaTypeName ()”

16.2.5.2.11 getByteNoNull (int)

public abstract byte getByteNoNull ( int columlndex )
tthrows SQLException

Get the value of the column identified by columnIndex in the current row of this RTResultSet object as a
Java byte.

NOTH 61 — An invocation of this method is generated by the translator if and only if the result Typelnfo object for the

curreht column in the profile EntrylInfo object for the statement that produced this RTResultSet object has javaTypeName
= byt¢. Note that if the EntryInfo object’s resultSetType is POSITIONED_RESULT, theri,columnIndex can be used|directly to
find the result Typelnfo object. Otherwise, if the EntryInfo object’s resultSetType is NAMED_RESULT, then the npme of the
curreht 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 celumnIndex.

Throws

— SQ[:NullException — if the(value of the column indicated by columnIndex is the SQL null yalue
—  sQ

Exception — if the.SQL-implementation raises an exception condition.

See Also

—  Supclause.16.3.2.4.10, “getResultSetType ()"
—  Supclause 16.3.2.4.8, “getResultSetInfo (int)”

—  Subclause 16.3.6.4.5, "getSQLType ()~
—  Subclause 16.3.6.4.1, “getJavaTypeName ()"

16.2.5.2.12 getBytes (int)

public abstract byte[] getBytes ( int colummlndex )
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 (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 cofidition.

See Also

—  Subpclause 16.3.2.4.10, “getResultSetType ()"
—  Supclause 16.3.2.4.8, “getResultSetInfo (int)”
—  Subclause 16.3.6.4.5, “getSQLType ()"

—  Supclause 16.3.6.4.1, “getJavaTypeName ()*

16.2.5.2.13 getByteWrapper (int)

public abstract Byte getByteWapper ( int colummlndex )
throws SQLException

Get the value of the column identified by columnIndex in the current row of this RTResultSet object as a
java.lang.Byte object.

NOTH 63 — An invocation pf this method is generated by the translator if and only if the result Typelnfo object for the
curreht column in the'profile EntryInfo object for the statement that produced this RTResultSet object has javaTypeName
= javg.lang.Byte. Note'that if the EntryInfo object’s resultSetType is POSITIONED_RESULT, then columnIndex cap 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.

Paranteters

— 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.
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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)

publi ¢ Character Stream get Char act er St reanW apper ( int col uml ndex )
throws SQLException

Get the value of the column identified by columnIndex in the current row of this RTResultSet object as
an sqlj.rintime.CharacterStream object. A column value can be retrieyéd as a stream of Unicode chjaracters
and therfread in chunks from the stream. This method is particularlysuitable for retrieving large dharacter
strings. The driver will do any necessary conversion from the SQL:character set into Unicode.
NOTH 64 — All the data in the returned CharacterStream object mustheé.read prior to getting the value of any othpr column.

The next call to a get method implicitly closes the CharacterStreamobject. An invocation of Char act er St r eam avi | abl e()
can r¢turn 0 (zero) whether there is data available or not.

NOTH 65 — An invocation of this method is generated by thé translator if and only if the result Typelnfo object for the

curreht column in the profile Entrylnfo object for the stateinent that produced this RTResultSet object has javaTypeName
= sqljjruntime.CharacterStream. Note that if the EntryInfo.object’s resultSetType is POSITIONED_RESULT, then columnIndex
can bg 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 use@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 ofthée column identified by columnIndex is the SQL null value, then the Java nu}l; other-
wise, a CharacterStream object that delivers the value of the column identified by column|ndex as
a sfreamrof*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.
NOTE 66 — 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 getClob method
was executed.

NOTH 67 — An invocation of this method is generated by the translator if and only if the result Typelnfo ebject for the
currept column in the profile EntryInfo object for the statement that produced this RTResultSet objecthasjavaTypeName
=javd.sql.Clob. Note that if the EntryInfo object’s resultSetType is POSITIONED_RESULT, then columnindex can pe 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 namé:

Parameters

—  columnIndex — the first column is 1 (one), the second is 2, etc.

Returns
—  Ifthe value of the column identified by columnIndex is awSQL 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

—  Supclause 16.3.2.4.10, “getResultSetType ()"
—  Supclause 16.3.2.4.8;,“getResultSetInfo (int)”
—  Subclause 16.3.6.4.5, “getSQLType ()"

—  Subclause 16:8.6.4.1, “get]avaTypeName ()”

16.2.5.2.16 getColumnCount ()

public 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 the name of the implicit cursor used by this RTResultSet object.

In SQL, ewmmmmmw be
updated|or deleted using a positioned update/delete statement that references the cursor namg.

JDBC drivers support this SQL feature by providing the name of the implicit cursor used by a
j ava. sq] . Resul t Set object. The current row of aj ava. sql . Resul t Set object is alsq'the currgnt row
of this implicit cursor. This method is provided for interoperability with JDBC-baséd’implementations.

NOTH 69 — If positioned update is not supported an SQLException is thrown.

NOTH 70 — This method is called only if the profile EntryInfo object for the statement/that produced this RTRefultSet
objecf has a role with value POSITIONED.

Returns

—  The RTResultSet object’s SQL cursor name.

Throws

—  SQLException — if the SQL-implementationraises an exception condition.

See Also

—  Subclause 16.3.2.4.11, “getRole\(”
—  Supclause 16.3.2.2.12, “POSITIONED”

16.2.5.2.18 getDate (int)
public abstract Date~getDate ( int colummlndex )
fthrows SQLException

Get the value efthe column identified by columnIndex in the current row of this RTResultSet object as a
java.sql.pate\object.

NOTHZ1:— An invocation of this method is Gpnprqu(‘] by the translatorif and nn]v if the result 'T‘vnp]nfn nhlp(‘f or the
current column in the profile EntryInfo ob]ect for the statement that produced this RTResultSet ob]ect has ]avaTypeName
=java.sql.Date. Note that if the Entrylnfo 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

—  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

—  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)”
—  Supclause 16.3.6.4.5, “getSQLType ()"

—  Subpclause 16.3.6.4.1, “getJavaTypeName ()”

16.2.5.2.19 getDoubleNoNull (int)

public abstract doubl e get Doubl eNoNul | ( int col uml ndex()
throws SQLException

Get the value of the column identified by columnIndex in‘“the current row of this RTResultSet object as a
Java double.

NOTH 72 — An invocation of this method is generated by the translator if and only if the result Typelnfo object for the
currept column in the profile EntryInfo 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 usgd directly
to fingl the result Typelnfo object. Otherwise, if the’Entrylnfo object’s resultSetType is NAMED_RESULT, then th¢ name of
the cyrrent 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 ofthe column identified by columnIndex.

ThrOV\rs

—  SQLNullException — if the value of the column indicated by columnIndex is the SQL null value

—  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)

public 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.lang.Double object.

NOTE 73 — An invocation of this method is generated by the translator if and only if the result Typelnfo object for the

curre

ht column 1n the profile Entrylnfo object for the statement that produced this KTResultSet object has java

=javgdlang.Double. Note that if the EntryInfo object’s resultSetType is POSITIONED_RESULT, then columnIndex ¢

direc

ly to find the result Typelnfo object. Otherwise, if the EntryInfo object’s resultSetType is NAMED_RESULT;

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

— Ift

he value of the column identified by columnIndex is an SQEsnull value, then the Java null; ot

the value of the column identified by columnIndex.

Throws

—  SQLException — if the SQL-implementation(raises an exception condition.

See Al

— Su
— Su
— Su

— Su

SO

bclause 16.3.2.4.10, “getResultSetType ()”
bclause 16.3.2.4.8, “getResultSetInfo (int)”
bclause 16.3.6.4.5, “getSQLType ()"
bclause 16.3.6.4.1), “get]JavaTypeName ()"

16.2.5.2.21 getEloatNoNull (int)

public

bst ract float getFloatNoNull ( int columlndex )

throws SQLExcepti on

ypeName
hn be used
then the

herwise,

Get the value of the column identified by columnIndex in the current row of this RTResultSet object as a
Java float.

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

curre

nt 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.
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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.

See Also

—  Subpclause 16.3.2.4.10, “getResultSetType ()"
—  Supclause 16.3.2.4.8, “getResultSetInfo (int)”
—  Subclause 16.3.6.4.5, “getSQLType ()"

—  Supclause 16.3.6.4.1, “getJavaTypeName ()"

16.2.5.2.22 getFloatWrapper (int)

public abstract Float getFl oatWapper ( int columlndex )
throws SQLException

Get the value of the column identified by columnIndex in.the current row of this RTResultSet object as a
java.lang.Float object.

NOTH 75 — An invocation of this method is generated by'the translator if and only if the result Typelnfo object for the
curreht column in the profile EntryInfo object for the statement that produced this RTResultSet object has javaTypeName
= javd.lang.Float. Note that if the EntryInfo object’s;resultSetType is POSITIONED_RESULT, then columnIndex can be used
directfly 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 tofind the result Typelnfo object with the same name.

Parameters

—  columnIndex — the fizst'column is 1 (one), the second is 2, etc.

Returns

—  Ifthe valueofthe column identified by columnIndex is an SQL null value, then the Java null; otherwise,
thg 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 ()"
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—  Subclause 16.3.6.4.1, “getJavaTypeName ()”

16.2.5.2.23 getintNoNull (int)

public abstract int getIntNoNull ( int columlndex )
throws SQLException

Get the value of the column identified by columnIndex in the current row of this RTResultSet object as a

Java int.

NOTE 76 — An invocation of this method is generated by the translator if and only if the result Typelnfo object for the

curre
=int.
find t
curre

Parameters

—  columnIndex — the first column is 1 (one), the second is 2, etc.

Returns

—  ThE value of the column identified by columnIndex.

Throws

— SQ[:NullException — if the value of the columa indicated by columnIndex is the SQL null y
—  SQLException — if the SQL-implementationrraises an exception condition.

See Also

—  Supclause 16.3.2.4.10, “getResultSetType ()"

— Su
— Su

— Su

16.2.5.2.24 getintWrapper (int)

public

1 voeant i an
-h-FO-\AS%Q:E, p+oh

ht column 1n the profile Entrylnfo object for the statement that produced this KTResultSet object has java
Note that if the EntryInfo object’s resultSetType is POSITIONED_RESULT, then columnIndex can be used.d|
he result Typelnfo object. Otherwise, if the EntrylInfo object’s resultSetType is NAMED_RESULT, thefi*th€ n
ht column must be used to find the result Typelnfo object with the same name.

bclause 16.3.2.4.8, “getResultSetlnfo (int)”
bclause 16.3.6.4.5, “getSQLType ()”
bclause 16.3.6:4-1, “get]JavaTypeName ()"

bSt ract | nteger getlntWapper ( int columlndex )

ypeName
rectly to
hme of the

ralue

Get the value of the column identified by columnIndex in the current row of this RTResultSet object as a
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 the
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 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.
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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.

Throws

—  SQLException — if the SQL-implementation raises an exception condition.
See Also

—  Subclause 16.3.2.4.10, “getResultSetType ()"

— Su
— Su

— Su

bclause 16.3.2.4.8, “getResultSetInfo (int)”
bclause 16.3.6.4.5, “getSQLType ()"
bclause 16.3.6.4.1, “get]JavaTypeName ()"

16.2.5.2.25 get]DBCResultSet ()

public

Returns

bst ract ResultSet get JDBCResultSet ( ¢

throws SQLException

thej ava. sql . Resul t Set objectasseciated with this RTResultSet object. The returned K

object shall have normal JDBC functionality,'as defined by JDBC (in particular, primitive accessor
will not raise an SQLNullException whenSQL null values are fetched). This method is provided to
interopgrability with JDBC.

If support for Feature J002, “ResultSetlterator access to JDBC ResultSet”, is provided, then any sy
ization between the RTResultSetobject and the returnedj ava. sql . Resul t Set objectisimplemg
defined [IA045).

NOTH 78 — For maximum portability, this method will be invoked before the first next () method invocation of

RTRe

bultSet object. Onee the j ava. sql . Resul t Set object has been produced, all operations to fetch data are pe

throujgh thatj avalsqgl. Resul t Set object.

Returns

LesultSet
methods
facilitate

nchron-
ntation-

1 the
rformed

ava. sql . Resul t Set object representing this RTResultSet object.

Throws

—  SQLException: Java-related condition — unsupported feature (46110) — if support for Feature J002,
“ResultSetlterator access to JDBC ResultSet”, is not provided

16.2.5.2.26 getLongNoNull (int)

public abstract |ong getLongNoNull ( int columlndex )
throws 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 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

— SQ[:NullException — if the value of the column indicated by columnlIndex is the SQL null yalue

Exception — if the SQL-implementation raises an exception condition.

See Also

—  Supclause 16.3.2.4.10, “getResultSetType ()"
—  Supclause 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)

public abstract Long getkangWapper ( int colummlndex )
throws SQLExcept(i on

Get the value of the column identified by columnIndex in the current row of this RTResultSet object as a
java.lang.Long objegt.

NOTH 80 — An.nvocation of this method is generated by the translator if and only if the result Typelnfo object for the
currept colimn in the profile EntryInfo object for the statement that produced this RTResultSet object has javaTypeName
= javd.lafig.Long. Note that if the EntryInfo object’s resultSetType is POSITIONED_RESULT, then columnIndex can be used
direcfly'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

—  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 ()"
—  Subclause 16.3.2.4.8, “getResultSetInfo (int)”
—  Subclause 16.3.6.4.5, “getSQLType ()"

—  Subclause 16.3.6.4.1, “getJavaTypeName ()”

16.2.5.2.28 getObject (int, Class)

public abstract Cbject gethject
int columml ndex, C ass objectType )
hrows SQ.Exception
Get the value of the column identified by columnIndex in the currentfow of this RTResultSet object as a

java.lang.Object. This method is used to read implementation-defined) user-defined data types with type
SQL STRUCT, DISTINCT, JAVA_OBJECT, or OTHER.

The stat]c type of the Java lvalue into which the object returnéd by the invocation of this metho(d is
assigned is passed as objectType. If the result Typelnfo object for the current column in the prdfile
EntryInfp object for the statement that produced this RTResultSet object has SQL Type STRUCT, D|STINCT,
or JAVA_DBJECT, then the runtime type map TM of the'RTResultSet object is non-null and has ajmap
entry mapping the actual SQL type name to the Javaielass specified in the Class argument or to ajsubclass
of that Java class. In this case, the result of get Object () is equivalent to the invocation of Resul t Sdt . get O
bj ect (cpl utml ndex, TM, as defined in JDBE;1f the result Typelnfo object for the current column in the
profile EntryInfo object for the statement that produced this RTResultSet object has SQL Type OTHER,
then thelruntime type map is null. An exception is thrown if the object returned is not assignable to an
object wiith class objectType.

If the object type cannot be constriicted or otherwise has invalid structure (such as an iterator whose
named alccessor methods cannotbe determined), then an SQLException condition is thrown: Javg-related
conditiop — invalid class declaration (46120).

NOTH 81 — An invocationof this method is generated by the translator if and only if the result Typelnfo object for the
curreht column in the profile EntryInfo object for the statement that produced this RTResultSet object has SQL Type STRUCT,
DISTINCT, JAVA_OBJECT, or OTHER. In such cases, the javaTypeName indicates the expected Java Class of the object; the
class fannot be handled by any other getXXX method defined by this statement. Note that if the Entrylnfo object’y resultSet-
Type |s POSIFIONED_RESULT, then columnIndex can be used directly to find the result Typelnfo object. Otherwjse, if the
Entrylinfo object’s resultSetType is NAMED_RESULT, then the name of the current column must be used to find fhe result
Typelnfo©bject with the same name.

Parameters

—  columnIndex — the first column is 1 (one), the second is 2, etc.

—  objectType — the class of the Java Ivalue into which the returned value will be assigned

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 ()"
—  Subclause 16.3.2.4.8, “getResultSetInfo (int)”

— Su

— Su

16.2.5.]

public
1

Get the v
java.sql.

NOTH
curre
=javg
direc
name

Param

—  columnIndex — the first column is 1 (one}, the second is 2, etc.

Returni

— Ift
thd

Throws

—  SQLExceptiont— if the SQL-implementation raises an exception condition.

See Al

bclause 16.3.6.4.5, “getSQLType ()”
bclause 16.3.6.4.1, “get]JavaTypeName ()"

.29 getRef (int)

hbst ract Ref getRef ( int col uml ndex )
hrows SQLException

Ref object.

82 — An invocation of this method is generated by the translator if andwonly if the result Typelnfo object
ht column in the profile EntryInfo object for the statement that produced this RTResultSet object has java’
.sql.Ref. Note that if the EntryInfo object’s resultSetType is POSFLIONED_RESULT, then columnIndex can b
ly to find the result Typelnfo object. Otherwise, if the Entrylnfo object’s resultSetType is NAMED_RESULT;
of the current column must be used to find the result Typelafo object with the same name.

jeters

1S

he value of the column identified by columnIndex is an SQL null value, then the Java null; ot
value of the column.identified by columnIndex.

SO

alue of the column identified by columnIndex in the current row ef this RTResultSet object as a

for the
'ypeName
e used
then the

herwise,

—  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)

public abstract short getShortNoNull ( int columlndex )
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

— SQ[:NullException — if the value of the column indicated by columnlIndex is the SQL null yalue

Exception — if the SQL-implementation raises an exception condition.

See Also

—  Supclause 16.3.2.4.10, “getResultSetType ()"
—  Supclause 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)

public abstract Short getShortWapper ( int col uml ndex )
throws SQLExcept(i on

Get the value of the column identified by columnIndex in the current row of this RTResultSet object as a
java.lang.Short objéct:

NOTH 84 — An.nvocation of this method is generated by the translator if and only if the result Typelnfo object for the
currept colimn in the profile EntryInfo object for the statement that produced this RTResultSet object has javaTypeName
= javd.lafig.Short. Note that if the EntryInfo object’s resultSetType is POSITIONED_RESULT, then columnIndex cdn be used
direcfly'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

—  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 ()"
—  Subclause 16.3.2.4.8, “getResultSetInfo (int)”

— Su

— Su

16.2.5.]

public
1

Get the v
Java Stri

NOTH
curre
=javg
direc
name

Param

bclause 16.3.6.4.5, “getSQLType ()”
bclause 16.3.6.4.1, “get]JavaTypeName ()"

.32 getString (int)

bstract String getString ( int columlndex )
hrows SQLException

alue of the column identified by columnIndex in the current row ef this RTResultSet object as a

hg.

85 — An invocation of this method is generated by the translator if andwonly if the result Typelnfo object
ht column in the profile EntryInfo object for the statement that produced this RTResultSet object has java’
Jlang.String. Note that if the EntryInfo object’s resultSetType is POSITIONED_RESULT, then columnIndex c
ly to find the result Typelnfo object. Otherwise, if the Entrylnfo object’s resultSetType is NAMED_RESULT;
of the current column must be used to find the result Typelafo object with the same name.

jeters

—  columnIndex — the first column is 1 (one}, the second is 2, etc.

Returni

— Ift
thd

Throws

1S

he value of the column identified by columnIndex is an SQL null value, then the Java null; ot
value of the column.identified by columnIndex.

—  SQLExceptiont— if the SQL-implementation raises an exception condition.

See Al

SO

for the
'ypeName
hn be used
then the

herwise,

—  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)

public abstract java.sqgl.SQXM get SQLXM. ( 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 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, thenthe'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 ()"

—  Supclause 16.3.6.4.1, “getJavaTypeName ()"

16.2.5.2.34 getTime (int)

public abstract Time getTiyre.( int colummlndex )
throws SQLExcept ion

Get the value of the column identified by columnIndex in the current row of this RTResultSet object as a
java.sql.Time object:

NOTH 87 — An(invocation of this method is generated by the translator if and only if the result Typelnfo object for the
curreht columnyn the profile EntryInfo object for the statement that produced this RTResultSet object has javaTypeName
=javd.sql.Time. Note that if the EntryInfo object’s resultSetType is POSITIONED_RESULT, then columnIndex can be used
direcflyte find the result Typelnfo object. Otherwise, if the EntryInfo object’s resultSetType is NAMED_RESULT;|then the

namelaf'the current column must be used to find the result Tvpplnfn nhjprf 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

See Al

LException — if the SQL-implementation raises an exception condition.

SO

—  Subclause 16.3.2.4.10, “getResultSetType ()"
—  Subclause 16.3.2.4.8, “getResultSetInfo (int)”

— Su

— Su

16.2.5.]

public
1

Get the v
java.sql.]
NOTH
curre
=java
to fin
the ci

Param

bclause 16.3.6.4.5, “getSQLType ()”
bclause 16.3.6.4.1, “get]JavaTypeName ()"

.35 getTimestamp (int)

bstract Tinmestanp getTinestanp ( int col uml ndex )
hrows SQLException

[imestamp object.

88 — An invocation of this method is generated by the translator if andwonly if the result Typelnfo object
ht column in the profile EntryInfo object for the statement that produced this RTResultSet object has java’
.sql.Timestamp. Note that if the entry’s resultSetType is POSITIONED_RESULT, then columnIndex can be us
] the result Typelnfo object. Otherwise, is the EntryInfo objects resultSetType is NAMED_RESULT, then th
rrent column must be used to find the result Typelnfo objeet with the same name.

jeters

—  columnIndex — the first column is 1 (one}, the second is 2, etc.

Returni

— Ift

1S

he value of the column identified by columnIndex is an SQL null value, then the Java null; ot

the value of the column,identified by columnIndex.

Throws

—  SQ

See Al

LExceptiott— if the SQL-implementation raises an exception condition.

SO

alue of the column identified by columnIndex in the current row ef this RTResultSet object as a

for the
'ypeName
ed directly
e name of

herwise,

—  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)

public abstract Uni codeStream get Uni codeStreamiN apper ( 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

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

current column in the profile EntryInfo object for the statement that produced this RTResultSet object has javaTypeName
= sqlj.runtime.UnicodeStream. Note that if the EntryInfo object’s resultSetType is POSITIONED_RESULT, then columnIndex

can b F UScd dIrectly to IId tne result 1ypelnio ODJECL ULIIETWISE, IT'tIE EINUTYINIO ODJECTU STESUILSELTYPE IS NANE _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 is the SQL null value, then the Java null; otherwise;aJava UnicodeStream objeft that

delivers the value of the column identified by columnIndex@s-a’stream of two-octet Unicdde char-
acters.
Throws
—  SQLException — if the SQL-implementation raises an exception condition.
See Also
—  Subclause 16.3.2.4.10, “getResultSetType ()"
—  Supclause 16.3.2.4.8, “getResultSetInfo (int)”
—  Subclause 16.3.6.4.5, “getSQLType ()"
—  Supclause 16.3.6.4.1, “getJavaTypeName ()"
16.2.5.2.37 getURL (int)
public abstract*java.net.URL getURL ( int columml ndex )
fhr.ows’ SQLExcepti on, java.net. Ml fornedURLExcepti on

Get the vatueof threcolummidentifredby cotumminmdeximthecurrent rowof this RFResuttSetobject as a
j ava. net . 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

— Ifthe 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

—  SQLException — if the SQL-implementation raises an exception condition.

16.2.5.2.38 getWarnings ()

public abstract SQ.Warning getWarnings ( ) throws SQ.Exception

The firs warning reported by calls on this iterator is returned. Subsequent iterator warnings w
chained [to this SQLWarning.

The warhing chain is automatically cleared each time a new row is read:

public abstract boolean isC 0sed ( ) throws SQ.Exception

Test to sge if this RTResultSet object is closed.

ill be

ment exe-

Throws

—  SQLException — if the SQL-implementation raises an exception condition.

16.2.5.2.40 isValidRow ()

public 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
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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 ()

public abstract bool ean next ( ) throws SQLexception

An RTRgsultSet object is initially positioned before its first row; the first call to next ( )~makes the first
row the furrent row, the second call makes the second row the current row, etc.

If an InpjutStream object from the previous row is open, it is implicitly closed.

Returns

— Ifthe new current row is valid, then true; otherwise, false. If there are no more rows, thep false.

Throws
—  SQLException — if the SQL-implementation raises\an exception condition.
16.2.6 | sqlj.runtime.profile.RTStatement

16.2.6.1 Interface overview

public interface RTStatenent

This intgrface defines the operations-used to execute an SQL-statement described by a profile Entrylnfo
object. It is based strongly on the jjava. sql . St at enent, Pr epar edSt at enent , and Cal | abl eSt 4t enent
interfacgs, and can be implemented using one of these interfaces. In general, any method with the same
name as|one of those in theJava. sql . St at enent interfaces (i.e., Statement, PreparedStatement, and
Callableptatement) is intended to have the same semantic behavior. Methods with new names are
intended to have new'behavior. Note, however, that all new methods can be implemented in terjms of
calls to qther methods in the j ava. sql . St at enent interfaces. The primary difference between|this
interface and the|j ava. sql . St at ement interfaces is the addition of getter methods that throw exceptions
on fetchjof nullprimitives, and a redefinition of statement close semantics.

In an acualMimplementation of the SQL]J runtime, a class implementing the RTStatement interfdce also
maintains a runtime type map object. This type map is a java.util.Map object that contains type mapping
information 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. sq

| . St at enent 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 .

—  Table 15, “Methods not retained from java.sql.Statement”, identifies methods not retained from
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 thatdre

fr

j ava. sql . Prepar edSt at enent .

—  Table 17, “Methods not retained from java.sql.PreparedStatement”, identifies methods not

fr

j ava. sqgl . Prepar edSt at enent ; some are simply removed, while several are replace

mdthods defined herein.

—  Table 18, “Methods retained from java.sql.CallableStatement”, identifies methods that are

fr

java. sql . Cal | abl eSt at enent .

—  Table 19, “Methods not retained from java.sql.CallableStatement”)identifies methods not

fr
mg

—  Tal
RT

j ava. sgl . Cal | abl eSt at enent ; some are simply removed, while several are replace
thods defined herein.

ble 20, “Additional methods unique to RTStatement”)jidentifies methods that are uniqu
Statement.

Table 14 — Methods retained from java.sql.Statement

retained

retained
1 by new

retained

retained
1 by new

P to

Meth

pd Retained

cance

10

getM3

xFieldSize()

setM4d

xFieldSize(int)

getMe

xRows()

setM4g

xRows(int)

getMq

reResults(int)

getQu

eryTimeout()

setQu

eryTimeout(int)

getUpdateCount()

getWarnings()

clearWarnings()

getRe

sultSet()

clearBatch() BatchContext.clearBatch()
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Method Retained

executeBatch()

BatchContext.executeBatch()

addBatch(String)

Table 15 — Methods not retained from java.sql.Statement

Methed-Removed

an]nrnmnhf Method

setEsgapePro-
cessing(boolean)

close()

executeComplete()

execufe(String)

execufeQuery(String)

executeUpdate(String)

getMgreResults()

setCufsorName(String)

Table 16 — Methods retainedfrom java.sql.PreparedStatement

Methpd Retained

addBatch()

getBatchContext()

exe cure 0

execulteUpdate @]

setArray(int, Array)

setBigDecimal(int, Big-
Decimal)

setBlgbfint,/Blob)

setBoolean(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)

setObject(int, Object)

setRef(int, Ref)

setShort(int, short)

setStijing(int, String)

setTime(int, java.sql.Time)

setTimestamp(int,
java.sgl.Timestamp)

setURL(int, java.net.URL)

setSQILXML(int,
java.sgl.SQLXML)

Table 17 — Methods not retained’from java.sql.PreparedStatement

Methpd Removed Replacement Method

setNulll(int, int) setBooleanWrapper(int, Boolean) setByteWrapper(int, Byte)|set-
DoubleWrapper(int, Double) setFloatWrapper(int, Float) setIntWrap-
per(int, Int) setLongWrapper(int, Long) setShortWrapper(int, $hort)

setAsgiiStream(int, Input- setASCIIStreamWrapper(int, AsciiStream)
Streain)

setBiparyStream(int, Input- | setBinaryStreamWrapper(int, BinaryStream)
Streain)

setChpracterStream(int, setCharacterStreamWrapper(int, CharacterStream)
Read¢r)

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)

getArray(int)

getCltI»b (int)

getDalte(int)

getRef(int)

getSti

ing(int)

getTime(int)

getTimestamp(int)

getUR

L(int)

getSQ

LXML(int)

Table 19 — Methods not retainied from java.sql.CallableStatement

Methpd Removed Replacement Method

registerOutParameter(int,

int)

registerOutParameter(int,

int, injt)

getBoplean(int) getBooleanNoNull(int)

getByte(int) getByteNoNull(int)

getDduble(int) getDoubleNoNull(int)

getFloattnt) setHloatNoNul{int

getInt(int) getIntNoNull(int)

getLong(int) getLongNoNull(int)

getShort(int) getShortNoNull(int)

getObject(int) getObject(int, Class)
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Method Removed Replacement Method

wasNull()

per(int) getShortWrapper(int)

getBooleanWrapper(int) getByteWrapper(int) getDoubleWrap-
per(int) getFloatWrapper(int) getIntWrapper(int) getLongWrap-

Table 20 — Additional methods unique to RTStatement

A jonal Maethad
i

ddit
e oo vretno

get]DBCPreparedStatement()

get]DBCCallableStatement()

isBatchable()

isBatchCompatible()

NOTH 93 — Escape processing is handled by the implementation-dependent customization. By default, it is on,

SQLS
befor

Execy
object.

Thec

itself,

The registerOutParameter methods are omitted, since the types of the OUT parameters are stored in the profile

canb

b implicitly registered by the statement object implementation.

16.2.6.2 Methods

16.2.6.2.1 cancel ()

public abstract void cancel () throws SQLException

Cancel cpn be used by onethread to cancel an RTStatement object that is being executed by ang
thread.

Throws

— SQrException — if the SQL-implementation raises an exception condition.

16.2.6.

public

frings stored in the profile EntryInfo object are in escaped syntax. HoweVer a driver might remove the esc3
b application runtime, in which case escape processing could be shut'off by the statement implementation

te methods that have an SQL String parameter are omitted, sincetthe SQL string is known from the profile

irsor name does not need to be set explicitly, since POSITIONED statements are handled by passing the iter

since the
pe clauses

EntryInfo

htor object

bbject and

ther

2.2 clearWarnings ()

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 ()
public 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.

Retur

— Ifthe statement was executed without raising an exception, then true; otherwise, false.

Throws

—  SQLException — if the SQL-implementation raises an exception condition:

See Also

—  Supclause 16.3.2.4.3, “getExecuteType ()"
—  Subpclause 16.3.2.2.5, “EXECUTE”

16.2.6.2.4 executeComplete ()

public abstract void executeConplete ( )
throws SQLException

Called once the execution of this RTStatement'object (and all the required gets) have been madg. This is
a guararftee that no further calls will be made to this RTStatement object by the codegen or runtime
environgnent. Once execut eConpl et e( )“has been called, further calls to any other method are implemen-
tation-dependent (UA026) and mightresult in an SQLException being thrown. Additionally, if this
RTStatement object has previously been added to a RTStatement object batch via get Bat chCon} ext (),
then it should remain open and executable until either Bat chCont ext . execut eBat ch() or Bat ¢hCon-

t ext . clear Bat ch() has been called.

This method is distinguished from the JDBC cl ose() method because, unlike the JDBC cl ose() |method,
this method will notelose any ResultSet objects that have been opened by this RTStatement object. If
this RTSfatement-gbject is implemented using JDBC, then the underlying j ava. sql . St at enent |[object
should not be clgsed until all open RTResultSet objects have been explicitly closed, and the exetut i on-
Conpl et () imethod has been called.

Throws

—  SQLException — if the SQL-implementation raises an exception condition.

16.2.6.2.5 executeRTQuery ()

public 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

An

RTResultSet object that contains the data produced by the query (never null)

Throws

SQLException — if the SQL-implementation raises an exception condition.

See Al

Su
Su

16.2.6.]

public

[

Execute

NOTH
objec

Returi

SO

bclause 16.3.2.4.3, “getExecuteType ()"
bclause 16.3.2.2.5, “EXECUTE”

2.6 executeUpdate ()

bstract int executeUpdate ( )
hrows SQLException

the SQL-statement described by the profile Entrylnfe'object for this RTStatement obje

96 — An invocation of this method is generated by the translator if and only if the execute type of the profilg
[ for this RTStatement object has value EXECUTE_UPDATE:

1S

If the SQL-statement is INSERT, UPDATE or DELETE, then the number of rows affected by
statement; otherwise, 0 (zero).

Throws

—  SQLException — if the'SQL-implementation raises an exception condition.
See Also

—  Subclause16.3.2.4.3, “getExecuteType ()"

Su

bclause 16.3.2.2.5, “EXECUTE”

't.
Entrylnfo

the SQL-

16.2.6.2.7 getArray (int)

public abstract java.sqgl.Array getArray ( int paraneterlindex ) 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
of the parameter identified by parameterIndex; otherwise, the Java null.

Throws

—  SQLException — if the SQL-implementation raises an exception condition.
See Also

—  Subclause 16.3.6.4.5, “getSQLType ()"

— Su
— Su
— Su

— Su

16.2.6.2.8 getBatchContext ()

public

Returns

RTStatement objects. If this RTStatementiobject is compatible with the underlying batch contey
as defingd by i sBat chConpat i bl e() ;itis added to the underlying batch context object. Otherwi

batch co

bclause 16.3.6.4.1, “get]JavaTypeName ()”
bclause 16.3.2.2.3, “CALLABLE_STATEMENT”
bclause 16.3.2.4.13, “getStatementType ()"
bclause 16.3.6.4.3, “getMode ()"

hbst ract Bat chCont ext get BatchContext™ () throws SQLException

a batch context object that can be.used to execute this RTStatement object as part of a

text object is created whiglinitially contains only this RTStatement object. Such a ne¥

batch of
't object
be, a new
v batch

context ¢bjectis also created when’the batch context object passed in the get St at ement (i nt, Bat chCon-

text)

The resylt is undefined if this method is called on an RTStatement object that was not obtained
St at emgnt (i nt, Bat chCont ext ), or if the RTStatement object is not batchable.

ethod was nul | .

by get -

This method is called after all | Nparameters and execution control attributes have been set, but before

RTStatemnent ebject execution.

Returns

— A batch context object that can be used to execute this RTStatement object as part of a batch of
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)

public
hrows SQLException

Get the value of the SQL NUMERIC parameter identified by parameterIndex as a java.math:BigQecimal.
Unlike the corresponding JDBC method, this method does not have a scale parameter., The'value returned
uses the|scale of the SQL data type of the given parameter.

NOTH 99 — An invocation of this method is generated by the translator if and only if the statement type of the profile
Entrylinfo object for this RTStatement object has value CALLABLE_STATEMENT and the parameter Typelnfo object at
pararpeterindex in the EntryInfo object has mode=OUT or INOUT, and javaTypeName#jaya.math.BigDecimal.

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.
Throws

—  SQLException — if the SQL-implementation raises an exception condition.

See Also

—  Subclause 16.3.6.4.5) “getSQLType ()"

—  Supclause 16:3.6.4.1, “getJavaTypeName ()"

—  Supclause16.3.2.2.3, “CALLABLE_STATEMENT”
—  Supclause 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, then’the value
of the parameter identified by parameterIndex; otherwise, the Java null.

Throws

—  SQLException — if the SQL-implementation raises an exception condition.

See Also

—  Subclause 16.3.6.4.5, “getSQLType ()"

—  Supclause 16.3.6.4.1, “getJavaTypeName ()"

—  Supclause 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)

public abstract bool ean get Bool eanNoNul | ( int paraneterlndex )
throws SQLException

Get the value of the SQL BOOLEAN parameter identified by parameterIndex as a Java boolean.

NOTH 102 — An invocation of this method is generated by the translator if and only if the statement type of the|profile
Entrylinfo object for this(RTStatement object has value CALLABLE_STATEMENT and the parameter Typelnfo object at
pararpeterIndex in théEntryInfo object has mode=0UT or INOUT, and javaTypeName=boolean.

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.
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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.]

public
1

Get the v

NOTH
Entry]
parar]

Param

Returni

— Ify
of

Throws

— SQ[:NullException — if thelparameter identified by parameterIndex has the SQL null valu

—  SQLException — if the.SQL-implementation raises an exception condition.
See Also
—  Subpclause 16.3.6.4.5, “getSQLType ()"

— Su

2.12 getBooleanWrapper (int)

bst ract Bool ean get Bool eanW apper ( int paraneterlndex )
hrows SQ.Exception

alue of the SQL BOOLEAN parameter identified by parameterIndex as@java.lang.Boolg

103 — An invocation of this method is generated by the translator if and only if the statement type of the]
[nfo object for this RTStatement object has value CALLABLE_STATEMENT and the-parameter Typelnfo ob
heterIndex in the EntryInfo object has mode=0OUT or INOUT, and javaTypeName<java.lang.Boolean.

jeters

rameterIndex — the first parameter is 1 (one), theSecond is 2, etc.

1S

he value of the parameter identified by, parameterindex is not the SQL null value, then t

he parameter identified by parameterlhdex; otherwise, the Java null.

bclause 16.3.6.4.1, “get]JavaTypeName ()"

pan.

profile
ect at

he value

D

— Su

bclause 16.3.2.2.3, "CALLABLE_STATEMENT"

—  Subclause 16.3.2.4.13, “getStatementType ()"
—  Subclause 16.3.6.4.3, “getMode ()"

16.2.6.2.13 getByteNoNull (int)

public 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

—  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 SQI. null
value

—  SQLException — if the SQL-implementation raises an exception cofidition.

See Also

—  Supclause 16.3.6.4.5, “getSQLType ()"

—  Subpclause 16.3.6.4.1, “getJavaTypeName ()”

—  Supclause 16.3.2.2.3, “CALLABLE_STATEMENT”
—  Subclause 16.3.2.4.13, “getStatementType ("
—  Supclause 16.3.6.4.3, “getMode ()"

16.2.6.2.14 getBytes (int)
public abstract byte[] getBytes ( int paraneterlndex )
throws SQLException

Get the value of the SQL VARBINARY parameter identified by parameterindex as an array of Javia bytes.

NOTH 105 — An invoéation of this method is generated by the translator if and only if the statement type of the|profile
Entrylinfo object forthis RTStatement object has value CALLABLE_STATEMENT and the parameter Typelnfo object at
pararpeterIndexin‘the EntryInfo object has mode=OUT or INOUT, and javaTypeName=[byte.

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.

Throws

—  SQLException — if the SQL-implementation raises an exception condition.

216 © ISO/IEC 2023 - All rights reserved


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

ISO/IEC 9075-10:2023(E)
16.2 SQL]J sqlj.runtime.profile interfaces

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)

public abstract Byte getByteWapper ( int paraneterlndex )
throws SQLException

Get the value of the SQL TINYINT parameter identified by parameterindex as ajava.lang.Byte.

NOTH 106 — An invocation of this method is generated by the translator if and only if the statement type of the|profile
Entryfinfo object for this RTStatement object has value CALLABLE_STATEMENT and the-parameter Typelnfo object at
pararpeterindex in the EntryInfo object has mode=OUT or INOUT, and javaTypeName<java.lang.Byte.

Parameters

— parameterlndex — the first parameter is 1 (one), theSecond 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 SQli-implementation raises an exception condition.

See Also

—  Supclause 16.376:4.5, “getSQLType ()"
—  Supclause 16.3.6.4.1, “getJavaTypeName ()"
—  Supclause 16.3.2.2.3, “CALLABLE_STATEMENT”

—  Subclause 16.3.2.4.13, "getStatementType ()
—  Subclause 16.3.6.4.3, “getMode ()"

16.2.6.2.16 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.
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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, thenX
of the parameter identified by parameterIndex; otherwise, the Java null.

Throws

—  SQLException — if the SQL-implementation raises an exception condition.

See Also

—  Subclause 16.3.6.4.5, “getSQLType ()"

16.2.6.]

Su
Su
Su
Su

public

Get the value of the SQL DATE parameter identified by parameterIndex as a java.sql.Date.

Parameters

NOTH 109 — An invocatiof of this method is generated by the translator if and only if the statement type of the]
Entrylinfo object for this(RTStatement object has value CALLABLE_STATEMENT and the parameter Typelnfo ob
pararpeterIndex in théEntryInfo object has mode=0UT or INOUT, and javaTypeName=java.sql.Date.

p

[

bclause 16.3.6.4.1, “get]JavaTypeName ()"
bclause 16.3.2.2.3, “CALLABLE_STATEMENT”
bclause 16.3.2.4.13, “getStatementType ()"
bclause 16.3.6.4.3, “getMode ()"

p.17 getDate (int)

bstract Date getDate ( iMnt-paraneterl|ndex )
hrows SQLException

he value

profile
ectat

a

rameterIndex — 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
of the parameter identified by parameterIndex; otherwise, the Java null.

Throws

218

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.]

public
1

Get the v

NOTH
Entry]
parar]

2.18 getDoubleNoNull (int)

bstract doubl e get Doubl eNoNul'| ( int paraneterlndex )
hrows SQ.Exception

alue of the SQL DOUBLE PRECISION parameter identified by parameterlndex as a Javal

110 — An invocation of this method is generated by the translator if and only if the statement type of the]
[nfo object for this RTStatement object has value CALLABLE_STATEMENT andthe-parameter Typelnfo ob
heterIndex in the Entrylnfo object has mode=0UT or INOUT, and javaTypeName=Zdouble.

Parameters

— parameterlndex — the first parameter is 1 (one), theSecond is 2, etc.

Returns

—  Thg value of the parameter identified by parameterindex.

Throws

—  SQLNullException — if the value of the parameter indicated by parameterindex is the SQI
value

—  SQLException — if the.SQL-implementation raises an exception condition.

See Also

—  Subpclause 16.3.6.4.5, “getSQLType ()"

— Su

bclause 16.3.6.4.1, “get]JavaTypeName ()"

double.

profile
ect at

L, null

— Su

bclause 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, then’the value
of the parameter identified by parameterIndex; otherwise, the Java null.

Throws

—  SQLException — if the SQL-implementation raises an exception condition.

See Also

—  Subclause 16.3.6.4.5, “getSQLType ()"

—  Supclause 16.3.6.4.1, “getJavaTypeName ()"

—  Supclause 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)

public abstract float getFl oatNoNutl ( int paraneterlndex )
throws SQLException

Get the value of the SQL FLOAT parameter identified by parameterindex as a Java float.

NOTH 112 — An invocation of this method is generated by the translator if and only if the statement type of the|profile
Entrylinfo object for this(RTStatement object has value CALLABLE_STATEMENT and the parameter Typelnfo object at
pararpeterIndex in théEntryInfo object has mode=0UT or INOUT, and javaTypeName=float.

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.
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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.]

public

Get the value of the SQL FLOAT parameter identified by parameterindex as a javallang.Float.

NOTH 113 — An invocation of this method is generated by the translator if and only if the statement type of the]
EntryfInfo object for this RTStatement object has value CALLABLE_STATEMENT and_the-parameter Typelnfo ob
pararpeterindex in the EntryInfo object has mode=OUT or INOUT, and javaTypeName=<java.lang.Float.

Parameters

Returns

— Ifthe value of the parameter identified by, parameterindex is not the SQL null value, then {

of

Throws

—  SQLException — if the SQli-implementation raises an exception condition.

See Al

— Su
— Su

— Su

throws SQLException

.21 getFloatWrapper (int)

bst ract Fl oat get Fl oat Wapper ( int paraneterlndex )

rameterIndex — the first parameter is 1 (one), theSecond is 2, etc.

he parameter identified by parameterlhdex; otherwise, the Java null.

SO

bclause 16.376:4.5, “getSQLType ()"
bclause 16.3.6.4.1, “get]JavaTypeName ()"
bclause 16.3.2.2.3, “CALLABLE_STATEMENT”

— Su

bclause 16.3.2.4.13, "getStatementType ()"

—  Subclause 16.3.6.4.3, “getMode ()"

16.2.6.2.22 getintNoNull (int)

public abstract int getintNoNull ( int paraneterlndex )
throws SQLException

Get the value of the SQL INTEGER parameter identified by parameterIndex as a Java int.

profile
ect at

he value

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

—  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,SQI
value

—  SQLException — if the SQL-implementation raises an exception condition.

See Also

—  Subclause 16.3.6.4.5, “getSQLType ()"

— Su
— Su
— Su

— Su

16.2.6.]
public
1

Get the v

NOTH
Entry]
parar]

Param

bclause 16.3.6.4.1, “get]JavaTypeName ()"
bclause 16.3.2.2.3, “CALLABLE_STATEMENT”
bclause 16.3.2.4.13, “getStatementType ()"
bclause 16.3.6.4.3, “getMode ()"

.23 getIntWrapper (int)

bstract | nteger getlntWapper.(Mint paraneterlndex )
hrows SQLException

alue of the SQL INTEGER patameter identified by parameterIndex as a java.lang.Intege

115 — An invocation of this‘méthod is generated by the translator if and only if the statement type of the
[nfo object for this RTStatement object has value CALLABLE_STATEMENT and the parameter Typelnfo ob
heterIndex in the Entrylnfo object has mode=0UT or INOUT, and javaTypeName=java.lang.Integer.

jeters

rameterlndex — the first parameter is 1 (one), the second is 2, etc.

L null

I.

profile
ectat

Retur

1S

—  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

— SQ

222

LException — 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 ()"

16.2.6.2.24 get]DBCCallableStatement ()

public abstract Callabl eStatenment getJDBCCal |l abl eStatenment ( )
hrows SQ.Exception

Returns p representation of this RTStatement objectasaj ava. sql . Cal | abl eSt atenent object. Operations
performped on the returned Cal | abl eSt at enent object affect the state of this RTStatement objedt as well.

Returns

— Ajlava. sql . Cal | abl eSt at ement object representing this RTStatement object.

Throws

—  SQLException — if this RTStatement object canhot be represented as a
j aya. sql . Cal | abl eSt at ement object.

16.2.6.2.25 get]DBCPreparedStatement{()

public abstract PreparedStatenent get'JDBCPreparedStatenment ()
throws SQLException

Returns p representation of this RTStatement objectasaj ava. sql . Prepar edSt at ement object. Operations
performpd on the returned Prepar edSt at ement object affect the state of this RTStatement objedt as well.

Returns

— Ajlava. sqli=Pr epar edSt at ement object representing this RTStatement object.

ThrOV\rs

—  SQLException — if this RTStatement object cannot be represented as aj ava. sql . Prepar edSt at e-
ment object

16.2.6.2.26 getLongNoNull (int)

public abstract |ong 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 SQI. null
value

—  SQLException — if the SQL-implementation raises an exception cofidition.

See Also

—  Supclause 16.3.6.4.5, “getSQLType ()"

—  Subpclause 16.3.6.4.1, “getJavaTypeName ()”

—  Supclause 16.3.2.2.3, “CALLABLE_STATEMENT”
—  Subclause 16.3.2.4.13, “getStatementType ("
—  Supclause 16.3.6.4.3, “getMode ()"

16.2.6.2.27 getLongWrapper (int)
public abstract Long getLongW.apper ( int paraneterl|ndex )
throws SQLException

Get the value of the SQL BIGINT parameter identified by parameterindex as a java.lang.Long.

NOTH 117 — An invoéation of this method is generated by the translator if and only if the statement type of the|profile
Entrylinfo object fonthis RTStatement object has value CALLABLE_STATEMENT and the parameter Typelnfo at garameter-
Index in the Entrylnfo object has mode=0OUT or INOUT, and javaTypeName=java.lang.Long.

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.

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 ()"

16.2.6.2.28 getMaxFieldSize ()

public abstract int getMuxFiel dSize ()
hrows SQ.Exception

The maxFieldSize limit (in bytes) is the maximum amount of data returned for any column valug; it only

applies to binary string and character string (BINARY, VARBINARY, LONGVARBINARY, CHAR, V4
and LONGVARCHAR) columns. These columns can be fetched into Java String, Byte array, or str:
objects. [f the limit is exceeded, the excess data is discarded. The defaultimaxFieldSize is 0 (zerg

Returns

—  The maxFieldSize limit of this RTStatement object; 0 {Zero) means unlimited.

Throws

—  SQLException — if the SQL-implementation-raises an exception condition.

16.2.6.2.29 getMaxRows ()

public abstract int get MaxRows (~)
hrows SQLException

Returns[the maximum number of rows that can be contained by a ResultSet object or by an RTH
object ceated by executing.this RTStatement object. If this maxRows limit is exceeded, then th¢
rows arg dropped. The default maxRows value is 0 (zero).

Returns

—  The maxRows limit of this RTStatement object; 0 (zero) means unlimited.

ARCHAR,
bam

).

tesultSet
b excess

Throws

—  SQLException — if the SQL-implementation raises an exception condition.

16.2.6.2.30 getMoreResults (int)

public abstract bool ean get MbreResults ( 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

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.

NOTH 118 — Invocation of this method occurs as a result of the <embedded SQL Java program> having invoked get Nex-
t Resyl t Set (i nt) against the ExecutionContext for which this RTStatement is the currently registered RTStateinent.

Returns

— Ifthe nextresultis a ResultSet object, then true; if it is an update count or there are no moreg results,
then false.

Throws

—  SQLException — if the SQL-implementation raises an exception condition.

See Also

—  Subclause 15.3.4.4.13, “getNextResultSet (int)”
—  Subpclause 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)

public abstract Cbject get\@bject
i nt paraneterlmdex, d ass objectType )
throws SQLExcept,on

Get the value of the-parameter identified by parameterIndex as a java.lang.Object object. This method is
used to fetch implementation-defined instances of user-defined types with SQL Type STRUCT, DISTINCT,
JAVA_OHJECT, e~OTHER.

The objgctType parameter gives the static type of the Java lvalue to which the value of the parameter
indicatedby parametertmdexistobeassigned-if the Typetnfoprofite Entryinfoobjectfor threparameter
has SQL Type STRUCT, DISTINCT, or JAVA_OBJECT, then the runtime type map TM of the RTStatement
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.

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 indicatedsby para-
mgterIndex is to be assigned.

Returns

— Ifthe value of the parameter identified by parameterIndex is not the SQLnull value, then the value
of the parameter identified by parameterIndex; otherwise, the Java null.

Throws

—  SQLException — if the class of the object returned is not assignment compatible with the|given
objectType class, or if the SQL-implementation raises atvexception condition.

See Also

—  Subclause 16.3.6.4.5, “getSQLType ()"

—  Supclause 16.3.6.4.1, “get]JavaTypeName ()"

—  Supclause 16.3.2.2.3, “CALLABLE_STATEMENT”
—  Supclause 16.3.2.4.13, “getStatementType ()"
—  Subclause 16.3.6.4.3, “getMeode ()"

16.2.6.2.32 getQueryTimeout ()

public abstract intigetQeryTi neout ( )
throws SQMEXception

The queryTimeout limit is the number of seconds that the SQL]J runtime implementation will wait for an
invocatipniofexecut e() to complete. If the limit is exceeded, an SQLException is thrown. The dlefault
queryTimeoutis (7prn)

Returns

—  The queryTimeout limit of this RTStatement object in seconds; 0 (zero) means unlimited.

Throws

—  SQLException — if the SQL-implementation raises an exception condition.

© ISO/IEC 2023 - All rights reserved 227


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

ISO/IEC 9075-10:2023(E)
16.2 SQL] sqlj.runtime.profile interfaces

16.2.6.2.33 getRef (int)

public 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
EntryInfo 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=java.sql.Ref.

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 SQLnull value, then the value
of the parameter identified by parameterIndex; otherwise, the Javauiull.

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, “getJavaTypeNanié ()"

—  Supclause 16.3.2.2.3, “CALLABLE.STATEMENT”
—  Subclause 16.3.2.4.13, “getStatementType ()"
—  Subclause 16.3.6.4.3, “getMode ()"

16.2.6.2.34 getResultSet ()

public abstract ResultSet getResultSet ( )
throws SQLException

Returns|the current result of this RTStatement object as a ResultSet object. It is only called onc¢ per
result if hisinig the execut e() method.

NOTE 121 — Invocation of this method occurs as a result of the <embedded SQL Java program> having invoked get Nex-
t Resul t Set (i nt) against the ExecutionContext for which this RTStatement is the currently registered RTStatement.

Returns

—  Ifthe result of this RTStatement object is an update count or there are no more results, then null;
otherwise, the current result of this RTStatement object as a ResultSet object.

Throws

—  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)

public @bsTTactr short gerShortNoNOr (Tt par amet er T ndex )
throws SQLException

Get the value of the SQL SMALLINT parameter identified by parameterIndex as a Java sHort.

NOTH 122 — An invocation of this method is generated by the translator if and only if the statemeht type of the|profile
Entrylinfo object for this RTStatement object has value CALLABLE_STATEMENT and the parameter Typelnfo object at
pararheterindex in the Entrylnfo object has mode=0OUT or INOUT, and javaTypeName=short:

Parameters

—  parameterlndex — the first parameter is 1 (one), the second is.2yetc.

Returns

—  Thg 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 ()"

—  Supclause 16.376:4.1, “getJavaTypeName ()"

—  Supclause16.3.2.2.3, “CALLABLE_STATEMENT”
—  Subclause 16.3.2.4.13, “getStatementType ()"
—  Subclause 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

—  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.

Thl‘OV\LS

—  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 ()"

—  Supclause 16.3.2.2.3, “CALLABLE_STATEMENT”
—  Subclause 16.3.2.4.13, “getStatementType ()"
—  Subclause 16.3.6.4.3, “getMode ()"

16.2.6.2.37 getString (int)
public abstract String getString ( int pananeterlndex )
throws SQLException

Get the value of the SQL character string{(CHAR, VARCHAR, or LONGVARCHAR) parameter identified by
parameterindex as a Java String.

NOTH 124 — An invocation of this method is generated by the translator if and only if the statement type of the|profile
Entrylinfo object for this RTStatement object has value CALLABLE_STATEMENT and the parameter Typelnfo object at
pararpeterindex in the EntryInfo object has mode=0OUT or INOUT and javaTypeName=java.lang.String.

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.

See Also

—  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)

public abstract java.sgl.SOLXM. get SOLXM. (_int paraneterlndex )

[

Get the v

NOTH
Entry]
parar]

Param

Returni

— If4
othi

Throws

—  SQLException — if the SQL-implementation raises an exception condition.

See Al

— Su
— Su
— Su
— Su

— Su

hrows SQ.Exception

alue of the SQL XML parameter identified by parameterindex as aj ava. sql . SQLXM 0

125 — An invocation of this method is generated by the translator if and only if the statement type of the
[nfo object for this RTStatement object has value CALLABLE_STATEMENT and the parameter Typelnfo ob
heterlndex in the Entrylnfo object has mode=0UT or INOUT and javaTypeName=j ava. sgh"SQLXM..

jeters

rameterIndex — the first parameter is 1 (one), the second is 2, etc.

1S

he value of the parameter identified by parameterindex is an SQL null value, then the ]

erwise, the value of the parameter identified bysparameterindex.

SO

bclause 16.3.6.4.5, “getSQLType ()"

bclause 16.3.6.4.1] “get]JavaTypeName ()"
bclause 16.3.2:2:3, “CALLABLE_STATEMENT”
bclause 16,3.2.4.13, “getStatementType ()"
bclatise 16.3.6.4.3, “getMode ()"

bject.

profile
ectat

hva null;

16.2.6.2;

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.

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

—  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.

Thl‘OV\LS

—  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 ()"

—  Supclause 16.3.2.2.3, “CALLABLE_STATEMENT”
—  Subclause 16.3.2.4.13, “getStatementType ()"
—  Subclause 16.3.6.4.3, “getMode ()"

16.2.6.2.40 getTimestamp (int)

public abstract Timestanp getTi nestanp ( Ji\nt” paraneterl|ndex )
throws SQLException

Get the value of the SQL TIMESTAMP parameter identified by parameterIndex as a java.sql.Timpstamp.

NOTH 127 — An invocation of this method-is generated by the translator if and only if the statement type of the|profile
Entryfinfo object for this RTStatement ebject has value CALLABLE_STATEMENT and the parameter Typelnfo object at
pararpeterindex in the EntryInfo object has mode=OUT or INOUT, and javaTypeName=java.sql.Timestamp.

Parameters

—  parameterIndéx— the first parameter is 1 (one), the second is 2, etc.

Returns

—  If thevatueof thre-paranreteridentifted by paranreterindexisnot-the- SGtEnutt-vatuetherrthe value
of the parameter identified by parameterIndex; otherwise, the Java null.

Throws

—  SQLException — if the SQL-implementation raises an exception condition.

See Also

—  Subclause 16.3.6.4.5, “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 ()

public abstract int getUpdateCount ( )

hrows SQ.Exception

Returnsthe current result of this RTStatement object as an update count; if the result is a ResultS
or therejare no more results, -1 (negative one) is returned. It is only called once per result.

NOTH 128 — An invocation of this method is generated by the translator if and only if the execute type of the pi
EntryjInfo 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
thgn -1 (negative one); otherwise, the current result as an update count.

Thro
—  SQ

See Al

— Su
— Su

— Su

S

LLException — if the SQL-implementation raises.an exception condition.

SO

bclause 16.2.6.2.3, “execute ()"
bclause 16.3.2.4.3, “getExecuteType ()"
bclause 16.3.2.2.5, “EXECUTE”

16.2.6.2.42 getURL ()

public

bstract integetURL ( int paraneterlndex )

throws SQLEXception, java.net. Ml formedURLException

Get the value ofan/SQL DATALINK parameter identified by parameterIndex as a java.net.URL ol

NOTH 129'—JAn invocation of this method is generated by the translator if and only if the statement type of the]
Entrylinfo object for this RTStatement object has value CALLABLE_STATEMENT and the parameter Typelnfo ob

et object

ofile

results,

bject.

profile

TN

ectat

parar

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 ()

public abstract SQ.Warning getWarnings ( )
throws SQLExcepti on

The firsf warning reported by invocations of methods on this Statement object is returned>A’Sfatement
object’s pxecute methods clear its SQLWarning chain. Subsequent Statement warnings will be chained
to this SQLWarning.

The warning chain is automatically cleared each time execut e() , execut eRTQuer y()) ;0r execut eUpdat e()
is invoked on this RTStatement object.

NOTH 130 — If a ResultSet object is being processed, then any warnings associated with.-ResultSet reads will bg chained
on the ResultSet object and made available to the client on the associated iterator object.

Returns

— Ifthere is any outstanding SQLWarning, then the firstz'SQLWarning; otherwise, null.

Throws

—  SQLException — if the SQL-implementatioh'raises an exception condition.

See Also

—  Subpclause 16.2.6.2.3, “execute()”
—  Subclause 16.3.2.4.3, “getExecuteType ()"
—  Subclause 16.3.2.2.5;“EXECUTE”

16.2.6.2.44 isBatchable ()

public abstract~bool ean i sBatchable ( ) throws SQLException

Returns ftrueif this RTStatement object is able to be added to a statement batch for deferred execution,
false otherwise. Batchable RTStatement nhjpr‘fq are fypirnlly (hm’ not pyr]ncivp]y) DDL._ DML and invoc-
ations of SQL-invoked procedures with no OUT parameters. If this RTStatement object returns OUT para-
meters or produces one or more side-channel result sets, then false is returned.

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 Alse

—  Subclause 16.2.6.2.45, “isBatchCompatible ()"
—  Supclause 16.2.6.2.8, “getBatchContext ()"

16.2.6.2.45 isBatchCompatible ()

public abstract bool ean isBatchConpatible ( ) throws SQLException

Returns frue if this RTStatement object is compatible with the underlying batch context object, 4nd false
otherwise.

The underlying batch context object is the batch context object that was passed to Connect edPr of i|l e. get -
St at emgnt () when this RTStatement object was created. If n@’such batch context object was p3ssed,
false is returned. The behavior of this method is undefined'in the following cases.

—  The RTStatement object was not obtained with.get St at enent (i nt, Bat chCont ext ).
—  The RTStatement object is not batchable.

In generpl, RTStatement objects with one or more | Nparameters are only compatible with batcl context
objects that contain other instances of the. same RTStatement object. RTStatement objects withiout I N
parameters are only compatible with batch context objects that contain other RTStatement objects
without| N parameters.

This method is called after all | Nparameters and execution control attributes have been set, but before
RTStatefnent object execution.

Returns

—  If Jompatiblewith the underlying batch context object, then true; otherwise, false.

Throns

—  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 value

of the parameter identified by parameterIndex; otherwise, the Java null.
Throws

—  SQLException — if the SQL-implementation raises an‘exception condition.

See Also

—  Supclause 16.3.2.4.6, “getParamlInfo (int)®
—  Subpclause 16.3.6.4.5, “getSQLType ()*

—  Subclause 16.3.6.4.1, “getJavaTypeName ()”
—  Subclause 16.3.6.4.3, “getMode ()"

16.2.6.2.47 setAsciiStreamWrapper (int, AsciiStream)

public abstract void\setAscii StreanWapper ( int param ndex, AsciiStreamXx )
throws SQUEXception

Setthe pprameteridentified by parameterIndex to an sqlj.runtime.AsciiStream value. The driver converts
this to an SQL character string value. If the given value is Java null, then the parameter identified by
parameterldex is set to the SQL null value.

If a very long ASCII character string is input to a character string parameter, it might be more practical
to send it via a java.io.InputStream. JDBC reads the data from the stream as needed, until it reaches 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

—  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.

See Al

— Su
— Su

— Su

16.2.6.]

public
1

Set the g

Index is

NOTH
parar
Nams¢

SO

bclause 16.3.2.4.6, “getParamlinfo (int)”
bclause 16.3.6.4.5, “getSQLType ()”
bclause 16.3.6.4.1, “get]JavaTypeName ()”

.48 setBigDecimal (int, BigDecimal)

bst ract voi d set Bi gDeci nal
( int paraneterlndex, BigDeciml x )
hrows SQ.Exception

et to the SQL null value.

134 — An invocation of this method is generated by the translator if and only if the parameter Typelnfo
heterIndex in the profile EntryInfo object for this RTStatement object has mode=IN or INOUT, and javaTyq
=java.math.BigDecimal.

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.
See Also

arameter identified by parameterindex to a javaimath.Bigdecimal value. The driver converts
this to ai SQL NUMERIC value. If the given value is Java hull, then the parameter identified by pa

rfameter-

bject at
e_

—  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 ()"

© ISO/IEC 2023 - All rights reserved

237


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

ISO/IEC 9075-10:2023(E)
16.2 SQL] sqlj.runtime.profile interfaces

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 very large blnary value is mput toa blnary string parameter it might be more practlcal to send it via
ajava.o 3 3 3 3 ! d of the
stream.

NOTH 135 — The BinaryStream class implements java.io.InputStream, and adds a Java field, length, which.is us¢d to
determine the number of octets in the stream. The BinaryStream class typically wraps a standard Java'stream class or a
custom subclass that implements the InputStream interface.

NOTH 136 — An invocation of this method is generated by the translator if and only if the parameter Typelnfo gbject at
pararpeterindex in the profile EntryInfo object for this RTStatement object has mode=IN orINOUT, and javaTypge-
Namg=sqlj.runtime.BinaryStream.

Parameters

—  parameterlndex — the first parameter is 1 (one), the secorid is 2, etc.

— X+ the value of the parameter identified by parameterihdex

Throws

—  SQLException — if the SQL-implementationiraises an exception condition.

See Also

—  Supclause 16.3.2.4.6, “getParaminfo (int)”
—  Subpclause 16.3.6.4.5, “getSQLType ()"
—  Subclause 16.3.6.4.1,“getJavaTypeName ()”

16.2.6.2.50 setBlob (int, Blob)

public abstract\ void setBlob ( int paranmeterlndex, Blob x ) throws SQLException

Set the garameter identified by parameterindex to a Java Blob object.

NOTHRA3Z An invocation of thic mothaod ic m;nm«n-ar] h thetranslatorif and anly v iftha norqmni—ar"r‘ palnFn b]ect at

parameterindex in the profile EntryInfo ob]ect for this RTStatement object has mode IN or INOUT, and javaTypeName =
java.sql.Blob.

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)

public abstract void setBool ean
i nt paraneterlndex, boolean x )
throws SQLException

Set the garameter identified by parameterIndex to a Java boolean valGie,'The driver converts this to an
SQL BOQLEAN value.

NOTH 138 — An invocation of this method is generated by the translator(fiand only if the parameter Typelnfo gbject at
pararpeterindex in the profile EntryInfo object for this RTStatement object has mode=IN or INOUT, and javaTyge-
Namg=boolean.

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.

See Also

—  Supclause 16:372.4.6, “getParamlInfo (int)”
—  Supclause16.3.6.4.5, “getSQLType ()"

—  Subclatse 16.3.6.4.1, “getJavaTypeName ()”
—  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.
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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

—  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.

See Also

—  Supclause 16.3.2.4.6, “getParamlInfo (int)”
—  Subclause 16.3.6.4.5, “getSQLType ()"

—  Supclause 16.3.6.4.1, “getJavaTypeName ()
—  Subpclause 16.3.6.4.3, “getMode ()"

16.2.6.2.53 setByte (int, byte)

public abstract void setByte
i nt paraneterlndex, byte x )
tthrows SQLException

Set the garameter identified by parameterlndex to a Java byte value. The driver converts this tq an SQL
TINYINT value.

NOTH 140 — An invocation of this method-is generated by the translator if and only if the parameter Typelnfo ¢bject at
pararheterIndex in the profile Entrylnfo.object for this RTStatement object has mode=IN or INOUT, and javaTypeName=byte.

Parameters

—  parameterlndexi—the first parameter is 1 (one), the second is 2, etc.

— X+ the valuefof the parameter identified by parameterIndex

Throns

—  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 ()"
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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.

NOTH 141 — An invocation of this method is generated by the translator if and only if the parameter Typelnfo g¢bject at
parameterindex in the profile EntryInfo object for this RTStatement object has mode=IN or INOUT, and javaTypeNdme=[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 exception condition.

See Also

—  Subclause 16.3.2.4.6, “getParamInfo (int)”
—  Supclause 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)

public abstract void setByteW apper
int paraneterindex, Byte x )
throws SQLExeept’i on

Set the garameteridentified by parameterIndex to a java.lang.Byte value. The driver converts this to an
SQL TINIINT yalue. If the given value is Java null, then the parameter identified by parameterindex is
set to thg SQL null value.

NOTH 142"— An invocation of this method is generated by the translator if and only if the parameter Typelnfo ¢bject at
parameterIndex 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, “getParamlInfo (int)”
—  Subclause 16.3.6.4.5, “getSQLType ()"

—  Subclause 16.3.6.4.1, “getJavaTypeName ()”
—  Subclause 16.3.6.4.3, “getMode ()"

16.2.6.2.56 setCharacterStreamWrapper (int, CharacterStream)

public yoid setCharacterStreamW apper ( int columlndex, CharacterStream x )
throws SQLException

Set the garameter identified by parameterIndex to an sqlj.runtime.CharactérStream object. The driver
convertq this to an SQL LONGVARCHAR value. If the given value is Javalnull, then the parameter idlentified
by parameterindex is set to the SQL null value.

If a very|large Unicode value is input to a LONGVARCHAR parameter, it might be more practical|to send
it as an ipstance of java.io.Reader. JDBC will read the data from the stream as needed, until it regches the
end of the stream. The JDBC driver will do any necessary‘conversion from Unicode to the apprgpriate
SQL character set.

NOTH 143 — The CharacterStream class implements java.io:Reader, and adds a Java field, length, which is used to determine
the nfimber of characters in the stream. The CharacterStream class typically wraps a standard Java Reader objeft or an
instafice of a custom subclass that implements the Réader interface.

NOTH 144 — An invocation of this method is genérated by the translator if and only if the parameter Typelnfo ¢bject at
pararpeterindex in the profile EntryInfo object for this RTStatement object has mode=IN or INOUT, and has javafypeName
= sqljfruntime.CharacterStream.

Parameters

—  parameterIndex — thefirst column is 1 (one), the second is 2, etc.

—  x  the value ofithe’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 ()"

16.2.6.2.57 setClob (int, Clob)

public abstract void setClob ( int paranmeterlindex, Cob x ) throws SQLException

242 © ISO/IEC 2023 - All rights reserved


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

ISO/IEC 9075-10:2023(E)
16.2 SQL]J sqlj.runtime.profile interfaces

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

—  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.

See Also

—  Supclause 16.3.2.4.6, “getParamlInfo (int)”
—  Subpclause 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)

public abstract void setDate
int paraneterlndex, Date x )
throws SQLException

Set the garameter identified by parameterindex to a java.sql.Date value. The driver converts this to an
SQL DATE value. If the given value is-Java null, then the parameter identified by parameterIndex is set
to the SQL null value.

NOTH 146 — An invocation of this.method is generated by the translator if and only if the parameter Typelnfo gbject at
pararpeterindex in the profile:EntryInfo object for this RTStatement object has mode=IN or INOUT, and javaTypge-
Namgd=java.sql.Date.

Parameters

— paframeterlndex — the first parameter is 1 (one), the second is 2, etc.

—  x -t thé 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 )
throws SQLException

Set the parameter identified by parameterIndex to a Java double value. The driver converts this to an
SQL DOUBLE PRECISION value.

NOTH 147 — An invocation of this method is generated by the translator if and only if the parameter Typgelnfo gbject at
pararpeterindex in the profile EntryInfo object for this RTStatement object has mode=IN or INOUT, and javaTyge-
Namg=double.

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 e€xception condition.

See Also

—  Supclause 16.3.2.4.6, “getParamlInfo (int)*
—  Supclause 16.3.6.4.5, “getSQLType Q"

—  Supclause 16.3.6.4.1, “getJavaTypeName ()"
—  Subclause 16.3.6.4.3, “getMade ()"

16.2.6.2.60 setDoubleWrapper (int, Double)

public abstract voiwd set Doubl eW apper
i nt parameterlndex, Double x )
t hr ows SQUEXxcepti on

Set the garameter identified by parameterIndex to a java.lang.Double value. The driver convert this to
an SQL DOUBLE PRECISION value. If the given value is Java null, then the parameter identified by para-
meterIndex is set to the SQL null value.

NOTE 148 — 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.lang.Double.

Parameters

—  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)

public abstract void setFl oat
int paraneterlndex, float x )
throws SQLException

Set the garameter identified by parameterIndex to a Java float value. The driver converts this tq an SQL
FLOAT vplue.

NOTH 149 — An invocation of this method is generated by the translator(fiand only if the parameter Typelnfo gbject at
pararheterIndex in the profile EntryInfo object for this RTStatement object has mode=IN or INOUT, and javaTypeNpme=float.

Parameters

—  parameterlndex — the first parameter is 1 (ofre), the second is 2, etc.

—  x — the value of the parameter identified'by parameterindex

Throws

—  SQLException — if the SQIl{-implementation raises an exception condition.

See Also

—  Subclause 16.3:2:4.6, “getParamInfo (int)”
—  Subclause 16.3.6.4.5, “getSQLType ()"

”

—  Subpclause 16.3.6.4.1, “getJavaTypeName ()

—  Subclause 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

—  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.

See Also

—  Supclause 16.3.2.4.6, “getParamlInfo (int)”
—  Subclause 16.3.6.4.5, “getSQLType ()"

—  Supclause 16.3.6.4.1, “getJavaTypeName ()
—  Subpclause 16.3.6.4.3, “getMode ()"

16.2.6.2.63 setInt (int, int)

public abstract void setlnt
int paraneterlndex, int x )
tthrows SQLException

Set the garameter identified by parameterlndex to a Java int value. The driver converts this to gn SQL
INTEGER value.

NOTH 151 — An invocation of this method-is generated by the translator if and only if the parameter Typelnfo ¢bject at
pararpeterIndex in the profile Entrylnfeebject for this RTStatement object has mode=IN or INOUT, and javaType[Name=int.

Parameters

—  parameterlndexi—the first parameter is 1 (one), the second is 2, etc.

— X+ the valuefof the parameter identified by parameterIndex

Throns

—  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 ()"
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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 object at

pararfieterIndex in the profile EntryInfo object for this RTStatement object has mode=IN or INOUT, and javaLyfe-
Namgd=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 exception condition.

See Also

—  Supclause 16.3.2.4.6, “getParamlInfo (int)”
—  Subpclause 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)

public abstract void setlong
i nt paranet erl'ndex, long x )
throws SQLException

Set the garameterddentified by parameterIndex to a Java long value. The driver converts this tq an SQL
BIGINT value.

NOTH 153 —)An invocation of this method is generated by the translator if and only if the parameter Typelnfo gbject at
pararhetetindex in the profile EntryInfo object for this RTStatement object has mode=IN or INOUT, and javaTypeName=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-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)

public abstract void setLongW apper
int paraneterlndex, Long x )
throws SQLException

Set the garameter identified by parameterIndex to a java.lang.Long value. The driver converts this to an
SQL BIG|NT value. If the given value is Java null, then the parameter identified by parameterIndex is set
to the SQL null value.

NOTH 154 — An invocation of this method is generated by the translator if and onlyif the parameter Typelnfo gbject at
pararpeterindex in the profile EntryInfo object for this RTStatement object has mode=IN or INOUT, and javaTypge-
Namg=java.lang.Long.

Parameters

—  parameterlndex — the first parameter is 1 (one), th€ second is 2, etc.

— X+ the value of the parameter identified by patameterIndex

Throws

—  SQLException — if the SQL-implementation raises an exception condition.

See Also

—  Supclause 16.3.2.4.6, “getParamlInfo (int)”
—  Subpclause 16.3.6.4.5) “getSQLType ()"

—  Subclause 163.6.4.1, “getJavaTypeName ()”
—  Subclause-16.3.6.4.3, “getMode ()"

16.2.6.2.67 setMaxFieldSize (int)

public abstract void setMaxFieldSize ( int max )
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 co

ndition — unsupported feature (46110) — if max is set to other than
orFe eJ003 “Executi yided

16.2.6.2.68 setMaxRows (int)

public abstract void setMaxRows ( int nax )
{ hr ows SQ.Exception
Sets the maxRows limit of this RTStatement object. The maxRows limit is the tmmaximum number of rows

that can|be contained by a ResultSet object or by an RTResultSet object created by executing thjs
RTStatemment object. If the limit is exceeded, then the excess rows are dropped.

Parameters

— mdx — the new max row 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
MgxRow’s default value and support for Feature J003, “Execution control”, is not provided.

16.2.6.2.69 setObject ()

public abstract void setOhj ect
i nt paraneterl ndex, Object x )
hrows SQ.Exceptii on

Set the garameter identified by parameterIndex to a Java object value. If the Typelnfo object for this
parameter in the profile Entrylnfo object has SQL Type STRUCT, DISTINCT, or JAVA_OBJECT, the¢n the
runtime|implementation uses this SQL Type, following the semantics described for the executigon of

set bj et ()inJDBC. Otherwise, the driver uses the type SQL OTHER. If the given value is Java null, then
the parameéteridentified by parameterindex is set to the SQL null value.

This method can also be used to pass implementation-defined user-defined data types, by using a Driver-
specific Java type.

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.

© ISO/IEC 2023 - All rights reserved 249


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

ISO/IEC 9075-10:2023(E)
16.2 SQL] sqlj.runtime.profile interfaces

—  x — the value of the parameter identified by parameterIndex

Throws

—  SQLException — if the SQL-implementation raises an exception condition.

See Also

— Suhclause 16.3.2 4.6 “getParamInfo (int)”
—  Subclause 16.3.6.4.5, “getSQLType ()"

—  Supclause 16.3.6.4.1, “getJavaTypeName ()"
—  Subclause 16.3.6.4.3, “getMode ()"

16.2.6.2.70 setQueryTimeout (int)

public abstract void setQueryTinmeout ( int seconds )
throws SQLException

Sets the flueryTimeout limit of this RTStatement object. The queryTimeout limit is the maximum number
of seconfls the SQLJ runtime implementation will wait for an invecation of execut e() to complete. If the
limit is gxceeded, an SQLException is thrown.

Parameters

— se¢onds — the new query timeout limit in 'Seconds; zero means unlimited

Throws

—  SQ

—  SQLException: Java-related condition — unsupported feature (46110) — if seconds is set tp other
thdn QueryTimeout’s default value and support for Feature J003, “Execution control”, is not provided.

Exception — if the SQL-implementation raises an exception condition.

16.2.6.2.71 setRef (int, Ref)

dbstract( voi d set Ref
i nt paraneterlndex, Ref x )
§ hr ofvsy"SQLEXxcept i on

public

Set the paramete
REF value. If the given value is Java null, then the parameter 1dent1f1ed by parameterindex is set to the
SQL null value.

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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