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techhical committees collaborate in fields of mutual interest. Other international organizations, govemnmse
and pon-governmental, in liaison with ISO and IEC, also take part in the work. In the field of information
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I ntroduction

The organization of this Part of this International Standard is as follows:

1)
2)

3)

4)
5)
6)
7)

8)

9)

10)
11)
12)
13)
14)
15)
16)
17)

18)

19)

20)

Clause 1. “Qr‘nlnn”’ clnnrifine the scope of this part of ISQ/IEC 9075

Clause 2, “Normative references”, identifies additional standards and publically-available specificati
that, through reference in this part of ISO/IEC 9075, constitute provisions of this part of ISONEEC 90

Clause 3, “Definitions, notations, and conventions”, defines the notations and conventions tsed in this
of ISO/IEC 9075.

Clause 4, “Concepts”, presents concepts used in the definition of the Object Language Bindings.
Clause 5, “Lexical elements”, defines the lexical elements of the language.
Clause 6, “Scalar expressions”, defines the elements of the language that produce scalar values.

Clause 7, “Additional common elements”, defines additional language elements that are used in vari
parts of the language.

Clause 8, “Embedded SQL”, defines the host language embeddings.

Clause 9, “SQLJ reserved names”, defines the reserved fames for SQLJ.

Clause 10, “Common subelements”, defines the comimonly used subelements for SQLJ.

Clause 11, “<SQLJ specific clause> and contents”, defines the syntax and rules for SQLJ constructs.
Clause 12, “Package sqlj.runtime”, specifies the SQLJ runtime package.

Clause 13, “Package sqlj.runtime.profile”, specifies the SQLJ runtime profile package.

Clause 14, “sqlj.runtime.profile.utit-ProfileCustomizer”, specifies the SQLJ profile customizer class.
Clause 16, “Status codes”, defines SQLSTATE values related to Object Language Bindings.

Clause 17, “Conformance®; defines the criteria for conformance to this part of ISO/IEC 9075.

Annex A, “SQL Coenformance Summary”, is an informative Annex. It summarizes the conformance
requirements of-the’SQL language.

Annex B, “lmiplementation-defined elements”, is an informative Annex. It lists those features for wh
the body<fjthis part of ISO/IEC 9075 states that the syntax, the meaning, the returned results, the ef
on SQL:data and/or schemas, or any other behavior is partly or wholly implementation-defined.

Annex C, “Implementation-dependent elements”, is an informative Annex. It lists those features for w
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on SQL-data and/or schemas, or any other behavior is partly or wholly implementation-dependent.

Annex D, “Deprecated features”, is an informative Annex. It lists features that the responsible Techn
Committee intend will not appear in a future revised version of this part of ISO/IEC 9075.

ect

ical

21) Annex E, “Incompatibilities with ISO/IEC 9075:2008”, is an informative Annex. It lists incompatibilities

xx Object Language Bindings (SQL/OLB)

with the previous version of this part of ISO/IEC 9075.
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22) Annex F, “SQL feature taxonomy”, is an informative Annex. It identifies features of the SQL language

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

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

ISO/IEC 9075. No new problems have been created in the drafting of this edition of this Internationdl
Standard.

In the text of this part of ISO/IEC 9075, Clauses and Annexes begin new odd-numbered pages.Any resulting
blank space is not significant.

Al

Clauses of this part of ISO/IEC 9075 are normative.
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Scope

IEC 9075-2 specifies embedded SQL for the programming languages: Ada, C{COBOL, Fortran, MUMIPS,
al, and PL/I. This part of ISO/IEC 9075 defines similar features of Databasé language SQL that supplort

edding of SQL-statements into programs written in the Java™ programming language (Java is a registered
pmark of Sun Microsystems, Inc.). The embedding of SQL into Java is cémmonly known as “SQLJ”. [This
of ISO/IEC 9075 specifies the syntax and semantics of SQLJ, as welb as mechanisms to ensure binary
hbility of resulting SQLJ applications. In addition, it specifies a nuimber of Java packages and their contajined
es (including methods).

ughout this part of ISO/IEC 9075, the terms “SQLJ” and\SQL/OLB” are used synonymously.

1
[\8)

'E Additional explanatory material (non-normative)\about certain facilities defined in ISO/IEC 907%
be found in ISO/IEC TR 19075-3.
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2.1 1SO and |EC standards

2 Normativereferences

The ffollowing referenced documents are indispensable for the application of this document. For dated references,

only

any pmendments) applies.

2.1f 150 and |EC standards
[1ISO9075-1] ISO/IEC 9075-1:2016, Information technology — Database languiages — SQL — Part 1;
Framework (SQL/Framework).
[1ISO9075-2] ISO/IEC 9075-2:2016, Information technology — Database languages — SQL — Part 2;

11

2.2

—

T
h

[JLS] The Java™ Language Specification, Java SE 7 Edition.

[

[

pundation (SQL/Foundation).

Wnicode] The Unicode Consortium, The Unicode Standard. (Information about the latest version of the
nicode standard can be found by using the "Latest Unicode Version™ link on the "Enumerated Versions of

the edition cited applies. For undated references, the latest edition of the referenced document (ineluding

Other international standards

e Unicode Standard" page.)
t p: // www. uni code. or g/ ver si ons/ enuner at edver si ons. ht m

tp://docs. oracl e. contfjavase/ specs/jl s/se7/jls7. pdf.

DBC] JDBC™ 4.1 Specification
t p: // downl oad. or@acte. com ot n- pub/jcp/jdbc-4_1-nrel -spec/ -
bc4. 1-fr-spec. pdf.
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se/ 1. 5. 0/ docs/ gui de/jndi/index. htn.

avaBeans] The JavaBeans™ 1.01 Specification
t p: / /Nsava. sun. cont product s/ j avabeans/ docs/ spec. ht m
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3 Definitions, notations, and conventions

I SO/IEC 9075-10:2016(E)
3.1 Definitions

Thiq Clause modifies Clause 3, “Definitions, notations, and conventions”, in |SO/IEC 9075-2.
3.1| Definitions
Thig Subclause modifies Subclause 3.1, “Definitions”, in 1ISO/IEC 9075-2.
3.1l Definitions provided in Part 10
For the purposes of this document, the following definitions apply:
3111 accessor method
method that, when invoked, accesses column data returned by a result set iterator object
NOTE 2 — An accessor method is either a named accessor method or a positioned accessor method. A named
accessor method is declared as the result of an <iterator declaration clause> containing an <iterator spec declargtion>
of <named iterator>. A named accessor method derives both its name and its result datatype from its defining <npmed
iterator> clause. A positioned accessor method is declared as the result of an <iterator declaration clause> contgining
an <iterator spec declaration> of <positionechiterator>. A positioned accessor method derives its result datatype from
its defining <positioned iterator> clause:
3112 customization
implementation-specific process of tailoring an SQLJ application's embedded SQL to run agaipst a
target SQL-implementation
NOTE 3 — This frequently involves creating new versions of some of the object instances stored in the SQLJ frans-
lation-generated profile) to create customized profile object instances.
3.1.1.3 generated connegstion class
class whose methods, when invoked, maintain a named SQL-connection
NOTE 4y— The signature of this class is produced as a side effect of the direct inclusion of a <connection declafation
clatise>"in a program written in the Java programming language.
3114 generated iterator class
class whose methods, when invoked, provide access to the rows and columns of SQL queries 3sso-
ciated with result set iterators
NOTEL A _ccnecateditoratar-elaccic aithar o acnaratad namnd itaratar Al ace Ay o annaratad oot anad 1t ator
NOTEE—A-generated-erator-classis-eithera-generated-narmed-Heratorelass-or-a-generated-positiones-er
class. The signature of a generated named iterator class is produced as a side effect of the inclusion of a <iterator
declaration clause> that contains an <iterator spec declaration> of <named iterator>, and it specifies named accessor
methods. The signature of a generated positioned iterator class is produced as a side effect of the inclusion of a
<iterator declaration clause> that contains an <iterator spec declaration> of <positioned iterator>, and it specifies
positioned accessor methods.
3.1.15 getter method

©ISO/IEC 2016 — All rights reserved
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3.1 Definitions

3.1.1.6

3.1

3.1

3.1

3.1

3.1

3.1

3.1

3.1

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

implementation-specific
possibly differing between SQL-implementations, but provided as part of each particular SQL-
implementation

1.7

1.8

1.9

1.10

111

1.12

1.13

1.14

installation (of an SQLJ application)
implementation-defined, and possibly empty, phase that includes anything other than SQLdtrand gtion
and customization needed prior to the SQLJ application being able to execute against its target JQL-
implementation

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

NOTE 6 — For interoperability with JDBC, the Java primitive datatype char is intentionally omitted from thig|list.

[-valued expression
Java expression that is allowed to appear as the LeftHandS de pf.a-dava assignment, as defined|in
[JLS]

NOTE 7 — For example, an |-valued expression may be a namgcdwariable, such as a local variable or a field of the
current object or class, or it may be a computed variable, as ¢an result from a field access or an array access.

profile
Java serialized object produced by an SQLJ translator, containing information regarding the input
required and output generated by individual SQL-statements, as well as the text of those statements

NOTE 8 — The serialized objects can then besaccessed for additional processing by a customizer or by the SQLJ
runtime system.

profilefile
file containing one or more profiles generated as a result of an SQLJ translation

runtime library component
implementation of one ormore of the classes, interfaces, and abstract classes defined in this docuent
for use during execution-of the SQLJ application

NOTE 9 — This ceuld be a default, JIDBC-based, implementation (e.g., an implementation of RTStatement using
thej ava. sql) St at enent interface), or an implementation-specific version used only after customizatjon.

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

SQLJ file
file with the suffix ".sqlj' (or file type 'sglj’) containing Java source language or SQLJ construct
that is input to SQLJ translation

"2

31115

3.1.1.16

SQLJ trandation

process of transforming a Java application program containing embedded SQL into two or more
different files, one identical to the original Java application except that use of embedded SQL is
replaced with Java code invoking SQLJ's runtime API, and the others being profile files

SQLJ trandation unit
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3.1 Definitions

collection of user-defined classes and property files defined or referenced by a given SQLJ file,

and

the translator-generated classes and profile files that result after that SQLJ file is processed by an

SQLJ translator, and its resulting Java source file is compiled

Conventions

This

Subclause modifies Subclause 3.3, “Conventions”, in 1SO/IEC 9075-2.

[Inse

rt this paragraph| In addition, bolding is used when a term is first introduced in this part ofNlSO/IEC 9

3.2l Useof terms

This

3.2[l.1 Other terms

This

Subclause modifies Subclause 3.3.1, “Use of terms™, in | SO/IEC 9075-2!

Subclause modifies Qubclause 3.3.1.1, “Other terms”, inISO/IEC 9075-2.

[Insq

rt this paragraph| In this document, the word “object™is used in phrases of the form “a java type objg

whefe java typeis the name of a Java class or interface.\If java type is the name of a Java class, then this pH
is meant to denote a Java object that is either an instance of the class java type, meaning that it has been crg
by ipvocation of a constructor of the class java type, or an instance of one of the subclasses of class java

[Insq

rt this paragraph| If java type is the name-of a Java interface, then this phrase denotes an object that i

of th

e following:
An instance of a class that implements the interface java type.
An instance of a class that.implements an interface that extends the interface java type.

An instance of a subclass of such class.

[Inse

rt this paragraphj The following denotations also hold throughout this International Standard:

A connection.centext object is an instance of a class that is generated by an SQLJ translator as the re
of processing a <connection declaration clause>. The generated class implements the interface
sql j .«unti me. Connecti onCont ext.

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

075.

Ct: 1] ,
rase
ated

Ype.
one

sult

— A named Iterator Is an Instance ot a class that Is generated by an SQLJ translator as the result ot processing

an <iterator declaration clause> that contains a <named iterator>. The generated class implements th
interface sql j . runti me. NamedI t erat or.

(S

— A positioned iterator is an instance of a class that is generated by an SQLJ translator as the result of pro-
cessing a <iterator declaration clause> that contains a <positioned iterator>. The generated class implements

the interface sql j . runti me. Posi ti onedl terator.

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

3.2.2 Specification of transator-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 10, “Common subelements”, and Clause 11, “<SQL.J specific clause>
and contents”, are specified in terms of:

— |Function

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

— |Signature

Defines the client-visible signature of the translator-generated class.

— |Definitions and Rules

Defines the semantic rules for the syntax element or translator-generated elass.
— |Profile Entrylnfo Properties

Defines the properties of the profile Entrylnfo object created for this syntax element, if any. If an Entrylinfo
Java field is not listed explicitly in this heading, it defaults to theyvalue described in Subclause 4.3.5.1
“EntryInfo overview”.

— |Binary Composition

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

The property of binary composition states that each of the elements defined by <SQLJ specific clausg>s
can interoperate with elements defined in“other <SQL.J specific clause>s, even if the <SQLJ specific
clause>s are translated with different SQLJ translators. The Binary Composition headings define th
minimal set of expected behavior foreéach <SQLJ specific clause> to achieve this interoperability.

D

The requirements defined in these‘headings augment the requirements defined in the Signatur e headings.
— |Code Generation

Defines the runtime ealls made to the ConnectedProfile, RTStatement, and RTResultSet interfaces ofl the
sglj.runtime.profilepackage by the various <SQLJ specific clause>s. These interfaces are implemented
by implementation=specific runtime packages, and thus the calls made to them shall be uniformly specified.

These headings are distinguished from the Binary Composition headings in that they specify the int¢rnal
implementation of the <SQL.J specific clause>s, whereas the Binary Composition headings define additions
to the-client visible signature of the <SQLJ specific clause>s.

The Code Generation headings only specify the calls that shall eventually be made to the aforementipned
interfaces for each <SQLJ specific clause>. Unless otherwise stated, these headings do not specify the
exact SQLJ translation of each <SQL.J specific clause>. An SQLJ 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>.

8 Object Language Bindings (SQL/OLB) ©ISO/IEC 2016 — All rights reserved
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4.1 Embedded syntax

Concepts

This

4.1

This

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

Embedded syntax

Subclause modifies Subclause 4.29, “Embedded syntax™, in 1SO/IEC 9075-2.

[Rep

lace the last sentence of the lead text of the 1st paragraph\ For all <embedded. SQL host program>s 0

than

<embedded SQL Java program=>s, such a hybrid compilation unit is defined\to be equivalent to:

[Inse

rt after the 1st paragraph| When the <embedded SQL host program> immediately contains an <embe

SQL
the §
JDB

4.2

This

4.2.

Java
Cha
datal
acte
betw
char
strin
sets
sent
char

Java program>, such a hybrid compilation unit is defined to be equivalent to a compilation unit in W
bQL-statements have been replaced by use of Java classes whose\methods, when invoked, make use g
C.

Character strings

Subclause modifies Subclause 4.2, “Character strings”, in 1SO/IEC 9075-2.

1 Unicode support

relies on the Unicode characterset [Unicode] (also known as ISO/IEC 10646, Universal Multi-Octet C

in a uniform way. [ISQ9075-2] defines support for Unicode through its UTF8, UTF16, and UTF32 g
[ sets, which represent/different encodings for Unicode character data. When character data is moved

pcter set supportfor UTF8, UTF16, and/or UTF32 is required to support implicit conversion between
g data and.the-supported Unicode encodings. Any support for implicit conversions to and from chara
pther than\Wnicode is implementation-defined. Because of Java's reliance on Unicode as an internal rg
htion fercharacter data, the SQL/OLB specification does not define support for host variables that hg
pcterdata based on character sets other than Unicode.

een an SQL-serverand an SQL/OLB host program, an SQL/OLB implementation that provides SQL

ther

ided
hich
f

bded

racter Set (UCS); see [UCS]) for String data and for identifiers. That allows Java to represent most chargcter

har-

Java
cter

pre-
Id

The

rules in [ISO9075-2] for appearance of characters in SQL <token>s of SQL-statements also govern t

he

appearance of characters in SQLJ clauses, with the exception of characters appearing in Java identifiers and
Java host expressions. All characters appearing in an SQLJ clause shall be defined in the Unicode character

set.

©ISO
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4.2

Character strings

4.2.2 Character sets

This Subclause modifies Subclause 4.2.7, ““Character sets”, in |SO/IEC 9075-2.

|In 3rd paragraph|[augment 1st list item| If <embedded SQL host program> immediately contains an

<embedded SQL Java program>, then <SQL special character> shall include the <number sign> (#)

in

4.3

4.3.

[1SC

and
the

SQL
isa
acce
exte
cust
statg

The
C,a
the J
as th
SQU
SQL
and
shot
This

4.3.

The

A fodlo 1o % dlock 2t o4l HIPPO Y ot
AUUTLIUTT U UIT LlalraLltl o that Tt ULTITTVWIST TTYUTTTU tU LUTTILAITT.

Introduction to SQLJ

1 Overview

PL/I. This Part of this International Standard specifies a different approach for the embedding of SQL
ava programming language. The embedding of SQL into Java is‘eommonly known as “SQLJ”.

J provides a facility to embed certain SQL language constructsdn Java source language. An SQLJ trang
tility that transforms Java source langauge that contains SQLJ extensions into Java source language
sses an SQL-implementation through a call interface. SQLJ also provides a facility to tailor the SQL
nsions to run against a target SQL-implementation, overriding the default, JDBC-based, runtime. An S
pmizer is a utility that extends a SQLJ translation-generated profile file such that during runtime the S
ments described by the profile are executed in.an implementation-specific manner.

OBOL, and Fortran), have had as their:geal the portability of the source program. The specification
ava programming language has an associated specification for a Java Virtual Machine. Together, they
eir goal the portability of both the seurce program and the binary produced by compiling the Java so

J is that the source file contdining the embedded SQL, the Java source file produced by an SQLJ transl
the binary produced by campiling the Java source, should all be portable. Furthermore, that portabilif

Id be not only amongst different Java Virtual Machines, but also amongst different SQL implementat
Subclause elaboratessupon how that degree of portability can be achieved.

P SQL<constructs

following kinds of SQL constructs are permitted to appear in SQLJ programs:

9075-2] specifies embedded SQL, a method of embedding SQL into a host programming language. It
defimes details of such an embedding for the programming languages Ada, C;EOBOL, Fortran, Java, M, Pa

standards for most programming languages, including those for which embedded SQL is supported ﬂe.g.,

scal,
into

ator
that
I
QL)
QL-

or
nave
rce.

J takes the goal of portability of.the source file containing the embedded SQL much further. The goal for

htor,

Yy
ons.

10 Object Language Bindings (SQL/OLB)

Queries: SELECT statements and expressions.

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

Data Statements: FETCH, SELECT. . . | NTO

Transaction control: COW T, ROLLBACK, etc.

Data Definition Language (DDL; called “Schema Manipulation Language” in SQL): CREATE, DRCP,

etc.

©ISO/IEC 2016 — All rights reserved
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4.3.

sQL
stats

Each SQLJ clause begins with the token #sql , which is not a legal Java identifier, and isterminated by a

Sem

The
encl

I SO/IEC 9075-10:2016(E)
4.3 Introduction to SQLJ

Calls to SQL-invoked procedures: e.g., CALL MYPROC(: x, :y, :2Z)
Invocations of SQL-invoked functions: e.g., VALUES( MYFUN(: x) )

Assignment statement: SET

3 SQLJ clauses

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

colon, and as such makes the clause and its SQL contents recognizable to an SQLJ translator.

psed in braces ({ and }).

simplest SQLJ clauses are executable clausesand consist of the token #sql fallowed by an SQL-statefment

In an SQLJ executable clause, the tokens that appear inside of the braces are'SQL <token>s and <separatgr>s,

exce
expI
ino
the 9

Ing
writ
writ
Thrg
NUL

Hos

I-valued expression.

4.3.

4.3.

This
port

pt for the tokens of the Java programming language appearing as hdst variables and parenthesized hg
essions. All host variables and parenthesized host expressions shall be distinguished by the colon char
der for the translator to be able to identify them. SQL <token>sand <separator>s never occur outsid
ingle pair of braces of an SQLJ executable clause.

en in upper, lower, or mixed case. Java tokens, however, are case-sensitive. For clarity in examples, v
p case-insensitive SQL <token>s in uppercase, anghwrite Java tokens in lowercase or mixed case.
ughout this document, we use the lowercase nut’l to represent the Java “null” value, and the upperc
| to represent the SQL null value.

expressions are also permitted to be used as assignment targets if the host expression evaluates to a

1 Binary portability

1.1 Binary portability requirements

Subclausespecifies the requirements for binary portable SQLJ applications, and overviews how bing
hbility is'achieved. A binary portable SQLJ application has the following properties:

st
hcter
p of

pneral, SQL <token>s are case-insensitive (except for identifiers delimited by double quotes), and can be

S

nSe

Java

Ary

Camponent-level interoperability

©ISO

Connection context objects defined by one application can be used in SQLJ executable clauses of another
application. Similarly, result set iterator objects defined by one application can be instantiated and populated

by SQLJ executable clauses of another application.

Packaged description of SQL-statements

Every SQLJ application shall include a set of well defined resource files that can be read to determine

information about SQL-statements performed by the application.

/IEC 2016 — All rights reserved
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Configurable SQL execution control

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

Binary portability is achieved though a framework that is based upon the following four aspects:

Givg
anS

Runtime library

This document specifies a runtime library composed of classes common to all applications produced [by a
particular SQLJ translator. This includes the classes in the standard SQLJ runtime packages:

e packagesqlj.runtine
Standard classes that a client will use directly in SQLJ source code.
e packagesqglj.runtime.profile
Standard classes used by the binary portability framework, but notused directly by the client.

The runtime library also includes concrete implementations of the interfaces and abstract classes in the
above packages. These classes might vary depending on the SQKJ translator. The standard SQLJ runfime
packages are described in Clause 12, “Package sqlj.runtime”~Clause 13, “Package sqlj.runtime.profife”,

and Clause 14, “sqlj.runtime.profile.util.ProfileCustomizer®, of this document.

Profile files

—t

Every SQLJ application will include a set of SQLJ translation-generated resources called profiles thg
describe the SQL-statements appearing in the application; a profile file contains profiles for a single SQLJ
application. This document defines the requirements for the name, number and contents of profiles created
for each SQLJ application.

Generated class signature

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

Calls to runtime and profile

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

runtime librarigs and profiles. Implementation-dependent SQL execution is accomplished by implementing
runtime library components. The calls made to these components by each <SQL.J specific clause> arg
defined i arder to allow a standardized implementation.

n the'pertability framework, implementations are able to install custom SQL execution components |nto
RLJ application. Note that implementations of the above list is not required to achieve custom SQL execution.

Ratf
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execution components to an existing SQLJ application.

12 Object Language Bindings (SQL/OLB) ©ISO/IEC 2016 — Al rights reserved


https://standardsiso.com/api/?name=588a6fa202f6e14805e70a63b088a5d8

I SO/IEC 9075-10:2016(E)
4.3 Introduction to SQLJ

4.3.4.2 Componentsof binary portable applications

An SQLJ application might consist of a number of different SQLJ translation units, translated using one or

more SQLJ translators, and customized using one or more customizers. Each individual SQLJ translation unit
is binary portable with every other SQLJ translation unit within the application and the application as a whole
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 requirements specified in this document.

In adldition to the classes and profiles generated by a translator, there might also be a translator-specificyrunfime
librgry component required to run the generated classes. In many cases, a translator will provide runtime lirary
components that implement the SQLJ standard classes and interfaces defined in this document:Similarly] a
custpmizer might require an implementation-specific runtime library component to run a géistomized vergion
of the application. If more than one translator or customizer is used to build the application, then there might
be a|different runtime library component for each translator and customizer used.

In simmary, a binary portable application consists of the following components;
1) [SQLJ standard runtime classes.
2) [For each translator T used to translate units in the application:
a) Runtime classes used by translator-generated code (if any).
b) For each unit translated by T:
i) User-defined classes (which might contain@xecutable SQLJ clauses).
i) User-defined property files containing.maps for user-defined data types (if any).
iii)  Classes generated by T as a result'of declarative SQLJ clauses.
iv)  Profiles generated by T.
V) Auxiliary helper classes generated by the T (if any).

3) [For each customizer used to customize profiles in the application, runtime classes used by the installgd

customization (if any).

137

The funtime library componentsof a particular translator or customizer need not be packaged with the application
if the component alreadyCexists in the runtime environment. For example, an SQL-implementation might|be

confligured to support the runtime classes of a particular translator and customization, or a set of runtime clgsses
migit be packaged,as)a downloadable plug-in for use in browsers.

4.3.b Profileoverview

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 retranslation of the original
source code using an implementation-specific SQLJ translator. Binary portability is achieved in part by
implementing the default SQLJ runtime libraries on top of JDBC. Any implementation that supports an
infrastructure that emulates the JDBC call interfaces and semantics will automatically be able to support SQLJ.

©ISO/IEC 2016 — All rights reserved Concepts 13
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In addition, many 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 interfaces.

To accommodate this need, two requirements shall be satisfied. First, the SQLJ application shall include a
complete accessmle descrlptlon of the SQL -statements that it will perform. These descrlptlons are then used
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proprlate for a particular DBMS Second, the |mplementat|0n shaII be able to mstall ahook into an exi
J application such that the SQL-statements are executed using an implementation-specific runtine rg
the default JDBC-based implementation. Each SQLJ application includes a set of SQLJ profiles that sa|
p two requirements.

QLJ profile is an instance of the Java class sglj.runtime.profile.Profile. It describes every SQL-staten
aring within the original SQLJ source file. For each SQL-statement, the profile contains an entry tha
ribes among other things; the operation text, the number, type and parameter mode of each parameter
cription of the columns that are expected to be produced by the operation, if any.SQLJ profiles are pack
the application either as serialized objects or as distinct subclasses of sglj-runtime.profile.Profile. T
y SQLJ application includes a set of profiles that can be loaded at any time;and used to programmati
ect the SQL-statements it might perform.

J profiles are serializable, meaning that their state might be stored to a file (or table column) and the
red at a later time. In addition to describing SQL-statements.in.the source file, profiles also contain g

ct that is used by the SQLJ runtime to execute an SQL-statement described in the profile (the term *g
zation” refers to the fact that they are used to achieve implementation-dependent “customized” beha
e program). Customizations can be registered and deregistered with a profile. At runtime, a profile se
ppropriate customization to use according to the.SQL-connection established.

b.1 Entrylnfo overview

pach <executable clause> (except those describing a <fetch statement>), an EntrylInfo object is created

5e> as defined below:

SQL String

A Java String containing the portion of the <executable clause> appearing between braces. Unless other,
noted, the string-contains the exact text of the original program source, including line breaks, other w
space, and Gemments. Case is preserved. Any <embedded Java expression> appearing in the original
<executable clause> is replaced with <dynamic parameter specification>.

Role

ents
bting
ther

Lisfy
nent

and
hged
hus,
ally

L
set

nplementation-dependent customization objects. A customization object is an implementation-dependent
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and

d in an SQLJ profile. An Entryinfo object contains a collection of Java fields that describe an <executable

wise
hite
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to distinguish operations that are likely to be handled in a special way by the runtime implementation,

are not meant to be an exhaustive list of all possible types of SQL-statements.

sed
and

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 way by the under-

lying engine.
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Table 1, “Association of roles with SQLJ <executable clause>s”, associates roles with corresponding SQLJ

clauses.
Table 1 — Association of roleswith SQL J <executable clause>s
Role <executable clause>
QUERY <query clause>
CALL <call statement>
VALUES <function clause>
POSITIONED <delete statement: positioned>
POSITIONED <update statement: positioned>

QUERY_FOR_UPDATE

<query clause> populating ForUpdate iterator

SINGLE_ROW_QUERY

<select statement: single row>

UNTYPED_SELECT

<query clause> populating sgljsuntime.ResultSetlterator

COMMIT

<commit statement>

SAVEPOINT

<savepoint statement>

RELEASE_SAVEPOINT

<release savepoint statement>

ROLLBACK

<rollbackstatement>

SET_TRANSACTION

<set\transaction statement>

ITERATOR_CONVER-
SION

<iterator conversion clause>

BLOCK <compound statement>

STATEMENT: all other operations

OTHER reserved for implementation-defined extensions
Statement Type

Statement type is CALLABLE_STATEMENT if the <executable clause> contains at Ieast one <embedded
Java expression> the <parameter mode> of which is OUT or INOUT. Otherwise, statement type is PRE-
PARED_STATEMENT if the <executable clause> contains no <embedded Java expression> or all

<embedded Java expression>s have <parameter mode> IN.

NOTE 10 — 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

©ISO/IEC 2016 — All rights reserved
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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

Describes the <embedded Java expression>s appearing in the <executable clause>. Parameter information

— |Result Set Column Java fields

IS composed o a number ot Java Tields.

Describes the columns expected to be produced by, the <executable clause>. Result set column informa
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 expressipn>s

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

eter specification> in the SQL String Java field), where i is in the range’l (one) < i < k. The Type
object returned has the mode of the <parameter mode> of HE;. it has Java type name correspon

to the name of the type of HE;. If HE; is a <simple variable>, then the Typelnfo object returned

Info
ram-
Info
ling
has

the same name as that of the <simple variable>. Otherwisg, if HE; is a <complex expression>, then

the Typelnfo object returned has name = null.

Result Set Type

Describes the way in which the result set columns are expected to be bound. One of NO_RESU

NAMED_RESULT, POSITIONED_RESULT. Result set type is NO_RESULT if the <executable

clause> is an operation that does not produce a result set.
Result Set Count

The number of result:set columns that the <executable clause> is expected to produce as indicate
the cardinality of the <iterator spec declaration>.

If the result-set'type is NO_RESULT, then result set count is 0 (zero).
ResultiSet Info

A-collection of Typelnfo objects that describe the <iterator spec declaration>. For result set usag
aTypelnfo, mode and dynamic parameter marker index have no meaning and are defaulted to re
OUT and -1.

ition

e of
turn

This is empty unless otherwise stated.

Result Set Name

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

NO_RESULT, the result set name is null.

— Descriptor

16 Object Language Bindings (SQL/OLB) ©ISO/IEC 2016 — Al rights res
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Contains any extra information not otherwise provided by the other Java fields. The descriptor is null
unless otherwise stated.

5.2 Typelnfo overview

by
pelnfo object. For user-defined data types, the content of a Typelnfo object is in part determingd using the

assoiated connection context type map. This is the type map specified in the <connection declaration clayise>
of the connection context object with which the <executable clause> is associated. A Typelnfo'abject confains

aco

Java Type Name

set column.

SQL Type

the Java type of the <embedded Java expressiop>*0r result set column into an SQL type, as defined iy
context type map, this field contains the SQL type (i.e.,, STRUCT, DISTINCT, or JAVA_OBJECT
the Java type does not specify an SQL type, then the following default mechanism is used for determi

interface java.sql.SQL Data, then'the SQL Type field is set to STRUCT; otherwise, it is set to

mapping is also given(incolumns one and two of Table 2, “SQLJ type properties”.

defined prafile‘customizations.

SQL TypeName

aceapiatad cannantian A~

©ISO/IEC 2016 — All rights reserved

type map.
M ode

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

the mode is always OUT.

Name

name of the component type. For example, an array of array of String has the name “[[java.lang.Striing”.

A java.sgl. Types-defined constant that corresponds for predefined data types to the default mapping|of

corresponding to the Java type name as.defined in that property definition. If the property definition Lor
ing
the SQL type: If the Java type of the’<embedded Java expression> or result set column implements the

If the\SQL Type field of the Typelnfo object is either STRUCT, DISTINCT, or JAVA_OBJECT, then
this, field contains a String glvmg the user-defined name of the SQL type correspondlng to the Java type

lection of Java fields describing the <embedded Java expression> or result set column,as-described bglow.

The name of the Java Class or primitive type that is the type of the <embedded Java expression> or rgsult

In most cases, the name returned is the same as the internal name of the'type, as defined by [JLS]; primiitive
types have their simple names (e.g., int), classes are fully qualified (e:g:, java.sql.Date), and nested clgsses
are delimited with “$” (e.g., X.y.Outer Class$l nner Class). Array“naming uses a more readable convention
than the internal type name: if the name returned represents an,array, the string “[” is prepended to the full

[JDBC]. For user-defined data types that are covered by a property definition in the associated connegtion

JAVA _OBJECT. If no property entry is found in the connection type map for the given Java type ngme,
or no type map has been associated with the connection context class, then the SQL Type is OTHER. [This

NOTE 11 — SQL_Type is not a representation of the SQL types. Instead, it exists as an established default mapping befween
Java types and [JBBC]-defined SQL type constants. It might be disregarded or remapped as appropriate by implementgtion-

affh mhbhaddad MEs al o dafinad thao t t
o tRe—<empeatet \JGVCl CAPIUDJIUII ofresSttt OCI. bUIUIIIII as-GeHhet IJy the-aSSoctatea—ConecHonC€oniex
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Gives the name of the <embedded Java expression> or result set column, if available. If the Typelnfo
object represents a <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 if this Typelnfo object describes a result set column.

4.3.5.3 SQLJ datatype properties
Evety bind variable, return result, and column type is described in an SQLJ prefile by means of a Typelnfo
objert.
Table 2, “SQLJ 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.

— |The third column lists the “getter method” used to fetch bind variables of the given datatype either as an
out-parameter (RTStatement) or column type (RTResultSet).

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

Table 2 — SQL J type properties

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

bpolean BOOLEAN getBooleanNoNull setBoolean

byte TINYINT getByteNoNull setByte

short SMALLINT getShortNoNull setShort

int INTEGER getIntNoNull setint

Iqng BIGINT getLongNoNull setLong

float REAL getFloatNoNull serFloat

double DOUBLE getDoubleNoNull setDouble

java.lang.Boolean BOOLEAN getBooleanWrapper setBooleanWrapper

java.lang.Byte TINYINT getByteWrapper setByteWrapper

18 Object Language Bindings (SQL/OLB)
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Java type name java.sgl.Types | getter method setter method

value
java.lang.Short SMALLINT getShortWrapper setShortWrapper
java.lang.Integer INTEGER getIntWrapper setIntWrapper
jgva.lang.Long BIGINT getLongWrapper setLongWrapper
java.lang.Float REAL getFloatWrapper setFloatWrapper
jdva.lang.Double DOUBLE getDoubleWrapper setDoubleWrapper
jdva.lang.String VARCHAR getString setString
jgva.math.BigDecimal NUMERIC getBigDecimal SetBigDecimal
byte[] VARBINARY | getBytes setBytes
jdva.sql. Array® ARRAY getArray setArray
jeva.sqI.BI0b4 BLOB getBlob setBlob
jeva.sqI.CI0b4 CLOB getclob setClob
jgva.sql.Date DATE getDate setDate
jgva.sgl.Time TIME getTime setTime
java.sgl. Timestamp TIMESTAMP getTimestamp setTimestamp
java.net. URL DATALINK getURL setURL
sqlj.runtime.AsciiStream? (| OTHER getAsciiStream® setAsciiStream
s11|j.runtime.BinaryStream OTHER getBinaryStream® setBinaryStream
st lj.runtime.Character- OTHER getCharacterStream- setCharacterStreamWrap-
Stream? Wrapper per
sa|1|j.runtime.UnicodeStream2 OTHER getUnicodeStream® setUnicodeStream
ja{va.sqI.Ref REF getRef setRef
java.sql.SQLXML SQLXML getSQLXML setSQLXML
any other class’ STRUCT, DIS- | getObject setObject

TINCT,

JAVA_OBJECT,

OTHER

©ISO/IEC 2016 — All rights reserved
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Java type name java.sgl.Types | getter method setter method

value

1 The Java type name Java field stored in a Typelnfo object for a byte array is named “[byte”, not “byte[]”.

2The sglj.runtime XXX Stream classes are subclasses of java.io.l nputStream. Explicit type names allow the type of the stream
data to be encoded statically in the type name, and therefore to be determined at translate time rather than runtime. They also

3

P
n

al

al

[ Ney

add a “lengtn™ Java Tield that 1S needed when streams are passed to an SQL-server.

etter methods for stream types are only available on the RTResultSet interface, but not the RT Statement interface. This

fgr symmetry with JDBC.
4The Blob and Clob data type implementations are recommended to be based on large object locators. In order to-fetrieve or

ovide the actual Lob values instead of location, one can use host variables of type BinaryStream, AsciiStream, or'tJhicodeStreg
stead of Blob and Clob.

There is no single default java.sql.Types value for the Java type name in this case. The “java.sql. Typescvalue” column lists tl
fernative values permitted in this case. The actual value stored in a Typelnfo object that is part of the profile entry is determin

y the SQLJ translator according to the Rules given in Subclause 4.3.5.2, “Typelnfo overview”.

The Array data type implementation is recommended to be based on array locators.
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age that appear in the SQL-statement. Host variable names are prefixed by a colon (: ). A host varia
ins an optional parameter mode identifier ( IN,OUJ;"INOUT ) followed by a Java host variable that
identifier, naming a parameter, variable, or Java field. The evaluation of a Java identifier does not ha
effects in a Java program, so it is permitted to appear multiple times in the Java code generated to req
QLJ clause.

Arg\Ements to embedded SQL-statements are passed through host variables, which are variables of the hg

7 Host expressions

J extends the traditional embedded support by allowing Java host expressions to appear directly in S
ments. Host expressions are prefixed by a colon (: ) followed by an optional parameter mode identifi
OUT, INOUT) followed by a parenthesized expression clause. An expression clause contains a Java
ession that either evatuates to a single value (in the case of IN mode) or is a Java I-valued expression
ase of an OUTor, iNOUT mode).

evaluation @f-host expressions does have side effectsin a Java program as they are evaluated by Jav
br than the. SQL-server. Host expressions are evaluated left to right within the SQL-statement prior to
ion to-the SQL-server.

éxpressions are always passed to and retrieved from the SQL-server using pure value semantics.
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4.3.8 Connection contexts

Each SQLJ executable clause requires, either explicitly or implicitly, a connection context object that designates
the SQL-connection with which the SQL-statement specified in that clause will be executed.

The connectlon context object de5|gnates an SQL |mplementat|on at WhICh the SQL -statements WI|| be executed
and ' ecfion
context class, WhICh is deflned by means of an SQLJ connectlon clause Givenaj ava. sql . Connect iC0
objert, a URL (see [RFC2368], and [RFC3986] for more details about URLS), or a URL and information puch
as afuser name and password (it is also possible to include user name and password in a URL), aconnect|on

context class has methods for identifying and, if necessary, opening an SQL-connection. At runtime, an SQLJ
program uses one of those methods to establish an SQL-connection before any SQLJ clausesyare executed.

NOTE 12 — The connection context object implicitly specifies an SQL-implementation, and the default.catalog and schemp, as
ber aj ava. sqgl . Connect i on object.

43P Default connection context

If an SQLJ clause contains an expression designating the connection.cohtext object on which it will be execlited,
thenfthat clause is said to use an explicit connection. If the connection context object is omitted from a cluse,
thenfthat clause is said to use the default connection.

Thelspecification of the default connection context is implementation-defined. Portable applications shoulld
alwdys use explicit connection contexts.

If arj invocation of an SQLJ translator indicates that the default connection context class is some class conmctx,
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 auf t Cont ext ().

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

Theldefault connection context phject for a program is stored in a static variable of the default connectior
context class. Some SQLJ pragrams will wish to avoid using static variables. For example, Applets, reentrant
librgries, and some multithreaded programs will avoid static variables. Those programs will wish to use SQLJ
claupes with explicit conpfection contexts objects.

If ar] SQLJ program’is executing as an external routine (or is otherwise executing in an environment that guto-
matically provideS/aa-Connection context), calls to method Connect i onCont ext . get Def aul t Cont ext
alwgys return.anobject representing the connection in which the program is executing. An SQLJ prograrr) can
deteft whether it is executing in an environment that implicitly supplies a connection context by calling Gon-
nect i onCont ext . get Def aul t Cont ext before it calls Connect i onCont ext . set Def aul t Cont ex} to
installa.connection context object. An execution environment that automatically supplies a connection comtext

“ oz Bar—a-H " Fron ot ol $
WI U a ot U LUTITICTLUHUTT CUTIITAT UDJTUL.

The SQL-connection used by the default connection context is defined by the data source bound to the name
jdbc/defaultDataSource using JNDI. If this name is not defined, the SQL-connection used is implemen-
tation-defined.

NOTE 13 — “JNDI” is the Java Naming Directory Interface, defined in [JNDI].
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4.3.10 Schema checking using exemplar schemas

At SQLJ translation time, a connection context class plays a different role. It symbolizes the “type” of SQL-
schema to which the SQLJ program will connect at run time. The notion of the “type of an SQL-schema” 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 symbolized by an exemplar schema, which is
simply a schema that contains the tables, views, SQL-invoked routines, and privileges that would be regujired
in ofder for the SQL-statements in SQLJ clauses to execute successfully. An exemplar schema might'be-the
actupl runtime schema, or it might be another schema that is a “typical” schema, in ways relevant tg-the SQLJ
program being translated.

If arf exemplar schema is being used, then the invoker of an SQLJ translator provides a mapping of connegtion
context classes to exemplar schemas. An SQLJ translator connects to the exemplar schema'in order to prgvide
syntpx checking, type checking and schema checking for all SQLJ clauses that will be executed in the connegtion
context of the class “exemplified” by that schema. In that way, the exemplar schema-represents the schema to
whigh the application will connect at runtime. It is the responsibility of the application developer to pick gn
exemplar schema that represents the run time schemas in relevant ways, e.g.--having tables, views, and SQL-
invoked routines with the same names and types, and having privileges set'appropriately.

If nd connection to an appropriate exemplar schema or SQL-implementation for a connection type is established
duripg SQLJ translation, then SQLJ clauses to be executed on connegctions of that type will not be schema
chegked at SQLJ translation time, and will instead be checked later at installation or customization time.

The|mapping of connection context classes to exemplar schemas is provided to an SQLJ translator in an
implementation-defined way, typically by pairing connection context class names with connect strings and
passpords. For example, a client side SQLJ translator is'permitted to require that mapping on the commahnd
linelin an invocation of the translator. Those connectstrings and passwords are then used as arguments to
invogations of ConnectionContext class constructers that establish an SQL-connection to the exemplar schema.

Singde the connection context is optional in an SQLJ clause, if the connection context is absent from an SQLJ
claupe, there shall be a default connection.context class specified. The clause is then checked against the
exerpplar schema corresponding to the'class of the default connection context object for the program.

4.3.11 Using multiple SQLJ contexts and connections

SQUJ supports concurrent connections to multiple SQL-servers. SQLJ models ach SQL-server that is conngcted
at ryntime as a distinct connection context class. Multiple schemas co-located within a single SQL-server| are
all afcessible by-aisingle connection context. Schemas located on different SQL-servers require separate pon-
nectjon contexts, one per SQL-connection. The specification of the appropriate connection context associjated
with an #sgl. " statement allows type checking across multiple SQL-servers at translate time.

4.3.12 Dynamic SQL and JDBC/SQL J Connection interoper ability

The SQLJ 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 dynamic SQL from an SQLJ program, the application may use JDBC. A Connect i onCont ext
object contains aj ava. sgl . Connect i on object that can be used to create j ava. sqgl . St at enent objects
needed for dynamic SQL.
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4.3.12.1 Creating an SQL J ConnectionContext from a java.sgl.Connection object

Every SQLJ ConnectionContext class includes a constructor that takes as an argumentaj ava. sql . Connecti on
object. This constructor is used to create an SQLJ connection context object that shares its underlying SQL-
connection with that of the j ava. sgl . Connect i on object.

4.3.12.2 Obtaining a java.sgl.Connection object from an SQL J ConnectionContext

Every SQLJ ConnectionContext object has a getConnection method that returns a j ava. sql.."Connect | on
object. The j ava. sgl . Connect i on object returned shares the underlying SQL-connection’with the SQLJ
connection context. It can be used to perform dynamic SQL as described in [JDBC].

4.3.[12.3 Connection sharing

An $QLJ ConnectionContext always contains a j ava. sql . Connecyi on object and relies upon it to prgvide
compmunication with the underlying SQL-connection. Accordingly,calls to methods that affect connection ptate
on one object will also be reflected in the other object, as it is actually the underlying shared SQL-connedtion
that|is being affected.

JDB(C defines the default values for session state of newly @reated connections. In most cases, SQLJ adopts
these default values. However, whereas a newly createdjoava. sgl . Connect i on object has auto commit
mode on by default, an SQLJ connection context requires the auto commit mode to be specified explicitly ypon
congtruction.

4.3.[12.4 Connection resour ce management

Thelclose method of a connectionycontext object causes the associated j ava. sgl . Connect i on object gnd
the dnderlying SQL-connection;to be closed. However, because connection contexts are permitted to sharg the
underlying SQL-connection with other connection contexts and/orj ava. sql . Connect i on objects, an option
is available to release resgurces maintained by the connection context object, but not close the associated
j avh. sqgl . Connection object and the underlying SQL-connection.

If a onnection context object is not explicitly closed before it is garbage-collected, then closs(KEEP_CPON-
NECTION).iscalled by the finalize method of the connection context. This allows connection related resoyrces
to b¢ reclaimed by the normal garbage collection process while maintaining the underlying SQL-connectjon
for qtherx JDBC and SQLJ objects that might be using it. Note that if no other JDBC or SQLJ objects are ysing
the $QL-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 SQLJ 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. sgl . 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 getCon-
nection method of a connection context. This is because the closemethod of aj ava. sgl . Connect i on object
will not cause the containing connection context to be closed, and therefore, resources maintained by the con-
nection context will not be released until it is garbage-collected.
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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 closeis a no-op, and the effect of calling any
other method is implementation-dependent.

4.3.

The

with the operation. An execution context exists as an instance of class sql j . runt i me. Execut i~onCont

The
get

quently executed on that execution context.

The

An gxecution context is associated either explicitly or implicitly with each SQLJ executable clause appea

in al

If eXplicit execution contexts are used, each SQL-statement can be executed using a different execution co
objegt. If an explicit connection context is also being used, both are available to be queried and modified dU
exeqution of the SQL-statement;

If ar| execution context is net supplied explicitly, a default execution context is used implicitly. The defau
exedution context for a particular SQLJ executable clause is obtained via the get Execut i onCont ext ()
method of the connection Context used in the SQLJ executable clause.

If ngither a connection context nor an execution context is explicitly supplied, the execution context assoc
with the default 'connection context is used.

The
refe

4.3.

13 SQI execution control and status

execution semantics of SQL-statements can be queried and modified via the execution context @ssoc

following Execut i onCont ext Java fields control the execution environment of SQL-statements. T
KXX and set XXX methods read and change the XXX value. Once set, they affect all SQL.-statements sU

Max Rows specifies the maximum number of rows to be returned by any query:

MaxFi el dSi ze specifies the maximum number of bytes to be returned-as data for any column or ou
variable.

Quer yTi neout specifies the number of seconds to wait for an SQL=statement to complete.

NOTE 14 — Runtime support of the above ExecutionContext Java fields, if'set/to anything other than their respective defau
alues, is not part of Core SQLJ. See Subclause 11.9, “<executable clause>%.

following Execut i onCont ext Java fields describe the results of the last SQL-statement executed.
Updat eCount specifies the number of rows updatéd; inserted, or deleted during the last operation.

SQLWar ni ngs describes any warnings that occurred during the last operation.

SQLJ program.

use of anexplicit execution context overrides the execution context associated with the connection con
enced'explicitly or implicitly by an SQL clause.

ated
Xt .

he
bse-

tput

It

ring

ntext
ring

—

ated

text,

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 SQLJ clause might evaluate a query and return a result set iterator object containing the

resu

It set selected by that query. Depending on the type of the iterator object, it might be used with the

FETCH. . . I NTOidiom of SQL to extract data into host variables, or it might return column data through named
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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.

An SQLJ iterator is a Java object that implements the interface sglj.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 SQ anslation unit that creates
it, Wlithout 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 ca
optipnally be provided for the iterator object columns. If the expressions selected by a query are*unhamed, or
havg 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 calimns of a qugry
(which have SQL types), and therefore, a means of matching one to the other shall be ghosen. SQLJ supports
two mechanisms for matching iterator object columns to query columns. They are bind-by position and bind
by name.

Bind by position means that the left to right order of declaration of the iteratof.object columns places them in
corrgspondence with the expressions selected in an SQL query. TraditionaN=ETCH. . . | NTOsyntax is used to
retripve data from the iterator object into Java variables. An iterator class-that binds by position is declareg by
proiding a parenthesized, comma-separated list of data types, one péer column of the rows returned by the
itergtor object. The list specifies only the data types of the columns.and’does not specify a name for the columns.
Theldata types in the list shall appear in exactly the same sequence-as the data types of the columns of the fows
retufned by the iterator object. The types of the SQL columns.in the query shall be convertible to the typgs of
the positionally corresponding iterator object columns, acgording to the SQL to Java type mappings of SQLJ.
Those conversions are statically checked at SQLJ translation time if an SQL-connection to an exemplar sctema
is provided to the translator.

Bind by name means that the name of each iterator-object column is matched to the name of a column retufned
by the SQL query, independent of the order inswhich that column appeared in the query. Named accessor
methods are generated by the SQLJ translator for each column of the iterator object. The name of a nameg
accessor method matches the name of acoelumn returned by a query and its return type is the Java type off the
itergtor object column. The FETCH. . < I'NTOsyntax is not permitted to be used with an iterator object of this
type}, as the named accessor metheds:provide the mechanism for transferring the data. An iterator class that
binds by name is declared by providing a parenthesized, comma-separated list of data types and identifiefs,
one per column of the rows returned by the iterator object. The list specifies the data types and the name ¢f
each column of the rowsreturned by the iterator object. The sequence of data types and identifiers in the Jist
need not be the same sequence as the columns of the rows returned by the iterator object. A Java compilerwill
deteft type mismatcirerrors in the uses of named accessor methods. Additionally, if a connection to an exemplar
schgma is provided-at translate time, then the SQLJ translator will statically check the validity of the typegq and
namgs of the jterator object columns against the SQL queries associated with it.

An iterator.declaration clause designates whether objects of that iterator type use bind by position or bind by
namg. The'two styles of access to result set data are mutually exclusive; an iterator class supports either bind
by position or bind by name, but not both, Program development tools might prefer to generate SQLJ programs
using bind by position, since these tools can generate SQLJ code that is “correct by construction”. People
writing SQLJ programs “by hand” might prefer to use bind by name, to make their applications resilient against
changes to the program or SQL-schema.
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4.3.15 Input and output assignability

An SQL type ST is SQLJ output assignable to a Java class or primitive type JT if Table 3, “SQLJ output
assignability (part 1)”, Table 4, “SQLJ output assignability (part 2)”, Table 5, “SQLJ output assignability (part
3)”, or Table 6, “SQLJ output assignability (part 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

cond

itions shall hold for structured and distinct types (i.e., j ava. sql . Types values STRUCT and DIST}IN

Ifthej ava. sql . Types value of ST is either DISTINCT or STRUCT, and JT is not one of the Java clg
or primitive types identified in the first column of Table 5, “SQLJ output assignability (part 3)”i.e.,

CT).

Sses
fany

other class/interface” applies), then the user-defined type map that is associated with the connection comtext

class of the SQLJ clause for which output assignability is checked shall specify a Java‘class or primi
type JT 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 tyyq
identified in the first column of Table 5, “SQLJ output assignability (part 3)¥,¢hen there exists an SQ
type ST1, where ST1 is either the representation type of ST, or a transform group has been specified 1
ST in the connection context class of the SQLJ clause for which output‘assignability is checked, and
is the result type of the from-sqgl transform function or method of thattransform group. ST1 shall be §
output assignable to JT.

If the j ava. sqgl . Types value of ST is STRUCT, and JT is-Qne’of the Java classes or primitive typeg
identified in the first column of Table 5, “SQLJ output assignability (part 3)”, then a transform group

Ive

es

L
or
ST1
QLJ

has

been specified for ST in the connection context class of the SQLJ clause for which output assignability is

checked, and the result type of the from-sql transform-function or method of that transform group is S
output assignable to JT.

Table 3— SQL J output assignability (part 1)

QLJ

java.sgl.Types constants®
JavaDataTypesand Classes | Tl Sl IN Bl RL FL DB DC
boolean X X X X X X X X
byte X X X X X X X X
short X X X X X X X X
int X X X X X X X X
long X X X X X X X X
float X X X X X X X X
double X X X X X X X X
java.lang.Boolean X X X X X X X X
java.lang.Byte X X X X X X X X
java.lang.Short X X X X X X X X
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java.sgl.Types constants®

JavaDataTypesand Classes | Tl Sl IN BI RL FL DB DC
java.lang.Integer X X X X X X X X
java.lang.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

byte[]

java.sql.Array

java.sgl.Blob

java.sqgl.Clob

java.sgl.Date

java.sql.Ref

java.sgl.Time

java.sgl.Timestamp

sglj.runtime.AsciiStream

sglj.runtime.BinaryStream

sglj.runtime.CharacterStream

sglj.runtime,nicodeStream

java.net URL

java.sql.SQLXML

any other ctassimterface

Lwhere: Tl corresponds to TINYINT, Sl to SMALLINT, IN to INTEGER, Bl to BIGINT, RL to REAL, FL to FLOAT,

DB to DOUBLE, and DC to DECIMAL
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Table 4 — SQLJ output assignability (part 2)

java.sgl.Types constants®
Java DataTypesand Classes | NU BO CH VC LC CL Bl VB
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
double X X X X X
java.lang.Boolean X X X X X
java.lang.Byte X X X X X
java.lang.Short X X X X X
java.lang.Integer X X X X X
java.lang.Long X X X X X
java.lang.Float X X X X X
java.lang.Double X X X X X
java.lang.String X X X X X X X
java.math.BigDecimal X X X X X
byte[] X X
javassgl.Array
java.sqgl.Blob
java.sql.Clob X
java.sgl.Date X X X
java.sgl.Ref
java.sgl.Time X X X
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java.sgl.Types constants®
JavaDataTypesand Classes | NU BO CH VC LC CL BI VB
java.sgl.Timestamp X X X
sglj.runtime.AsciiStream X X X X X
sglj.runtime.BinaryStream X X
sqlj.runtime.CharacterStream X X X X X
sglj.runtime.UnicodeStream X X X X X
java.net. URL X X X
java.sgl.SQLXML
any other class/interface
L where: NU correspondds to NUMERIC, BO to BOOLEAN, CH to CHAR, VC to VARCHAR, LC to
LONGVARCHAR, CL to CLOB, Bl to BINARY, and VB to VARBINARY
Table 5 — SQLJ output.assignability (part 3)
java.sgl.Types constants®
JavaDataTypesand Classes | LB BL DT ™ | TS RF DS ST
boolean 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
java.lang.Short X X
java.lang.Integer X X
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java.sgl.Types constants®

JavaDataTypesand Classes | LB BL DT ™ TS RF DS ST

java.lang.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

java.sgl.Array

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

java.sql.Time X X X X
java.sgl.Timestamp X X X X
sglj.runtime.AsciiStream X X X
sglj.runtime.BinaryStream X X X
sglj.runtime.CharacterStréam | x X X
sglj.runtime.UnicedeStream X X X
java.net. URL: X X

java.sgl.SQLXML

anycother class/interface X X

T where: LB corresponds to LONGVARBINARY, BL to BLOB, DT to DATE, TM to TIME, TS to TIMESTAMP,
RF to REF, DS to DISTINCT, and ST to STRUCT

30 Object Language Bindings (SQL/OLB) ©ISO/IEC 2016 — All rights reserved


https://standardsiso.com/api/?name=588a6fa202f6e14805e70a63b088a5d8

Table 6 — SQL J output assignability (part 4)

I SO/IEC 9075-10:2016(E)
4.3 Introduction to SQLJ

java.sgl.Types constants®

Java Data Typesand Classes

JO oT DL AR

XL

boolean

byte

short

int

long

float

double

java.lang.Boolean

java.lang.Byte

java.lang.Short

java.lang.Integer

java.lang.Long

java.lang.Float

java.lang.Double

java.lang.String

java.math.BigDecimal

byte[]

javassgl.Array

java.sqgl.Blob

java.sql.Clob

java.sgl.Date

java.sgl.Ref

java.sgl.Time
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java.sgl.Types constants®

JavaDataTypesand Classes | JO oT DL AR XL

java.sgl.Timestamp

A Jg

assignability (part 1)”, Table 8, “SQLJ input assignability(part 2)”, Table 9, “SQLJ input assignability (p
or Table 10, “SQLJ input assignability (part 4)”, contains an 'x' for the cell identified by the column for

3)",
the j
follg
DIS

sglj.runtime.AsciiStream

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

L where: JO corresponds to JAVA_OBJECT, OT to OTHER, DL to DATALINK, AR to ARRAY, and XL to SQLXML

va class or primitive type JT is SQLJ input assignable to'an SQL type ST if Table 7, “SQLJ input

ava. sql . Types value of ST and the row in-which JT is specified in the first column. In addition, tk
wing condition shall hold for structured and distinct types (i.e, j ava. sql . Types values STRUCT
TINCT).

Ifthej ava. sql . Types value of SFis<either DISTINCT or STRUCT, and JT is not one of the Java clg
or primitive types identified in the'first column of Table 9, “SQLJ input assignability (part 3)”, (i.e,

class of the SQLJ clause forwhich input assignability is checked shall specify a Java class or primiti
type JT that corresponds t0)ST.

If the j ava. sql . Types value of ST is DISTINCT, and JT is one of the Java classes or primitive tyg
identified in the first:column of Table 9, “SQLJ input assignability (part 3)”, then there exists an SQL
ST1, where STL.is either the representation type of ST, or a transform group has been specified for S|
the connection context class of the SQLJ clause for which input assignability is checked, and ST1 is
input parameter type of the to-sql transform function or method of that transform group. JT shall be §
input assignable to ST1.

art

e
and

sses
any

other class/interface” applies), then the user-defined type map that is associated with the connection comtext

S

es
Lype
[in
the
QLJ

Ifthe j ava. sql . Types value of ST is STRUCT, and JT is one of the Java classes or primitive typeg
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been specified for ST in the connection context class of the SQLJ 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.
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java.sgl.Types constants®
JavaDataTypesand Classes | Tl Sl IN Bl RL FL DB DC
boolean X X X X X X X X
byte X X X X X X X X
short X X X X X X X X
int X X X X X X X X
long X X X X X X X X
float X X X X X X X X
double X X X X X X X X
java.lang.Boolean X X X X X X X X
java.lang.Byte X X X X X X X X
java.lang.Short X X X X X X X X
java.lang.Integer X X X X X X X X
java.lang.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
byte[]
javassgl.Array
java.sqgl.Blob
java.sql.Clob
java.sgl.Date
java.sgl.Ref
java.sgl.Time
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java.sgl.Types constants®

JavaDataTypesand Classes | Tl Sl IN BI RL FL DB DC

java.sgl.Timestamp

sglj.runtime.AsciiStream

sglj.runtime.BinaryStream

sqlj.runtime.CharacterStream

sglj.runtime.UnicodeStream

java.net. URL

java.sgl.SQLXML

any other class/interface

1Where: Tl corresponds to TINYINT, Sl to SMALLINT, IN to INTEGER,'Bl to BIGINT, RL to REAL, FL to FLOAT,
DB to DOUBLE, and DC to DECIMAL

Table 8 — SQLJ input-assignability (part 2)

java.sgl.Types constants®
Java DataTypesand Classes | NU BO CH VC LC CL Bl VB
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
double X X X X X
java.lang.Boolean X X X X X
java.lang.Byte X X X X X
java.lang.Short X X X X X
java.lang.Integer X X X X X
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java.sgl.Types constants®
JavaDataTypesand Classes | NU BO CH VC LC CL BI VB
java.lang.Long X X X X X
java.lang.Float X X X X X
java.lang.Double X X X X X
java.lang.String X X X X X X X
java.math.BigDecimal X X X X X
byte[] X X
java.sgl.Array
java.sql.Blob
java.sgl.Clob X
java.sgl.Date X X X
java.sgl.Ref
java.sql.Time X X X
java.sgl.Timestamp X X X
sglj.runtime.AsciiStream X X X X X X
sglj.runtime.BinaryStream X X
sglj.runtime.CharacterStréam X X X X X X
sglj.runtime.UnicedeStream X X X X X X
java.net. URL: X X X
java.sgl.SQLXML
anycother class/interface
TWhere: NU corresponds to NUMERIC, BO to BOOLEAN, CH to CHAR, VC to VARCHAR, LC to LONGVARCHAR,
CL to CLOB, Bl to BINARY, and VB to VARBINARY
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Table 9 — SQL J input assignability (part 3)

java.sgl.Types constants®
Java DataTypesand Classes | LB BL DT ™ TS RF DS ST
bpolean X X
byte X X
short X X
int X X
Iqng X X
flpat X X
dpuble X X
jgva.lang.Boolean X X
jgva.lang.Byte X X
java.lang.Short X X
jdva.lang.Integer X X
jgva.lang.Long X X
jgva.lang.Float X X
java.lang.Double X X
jdva.lang.String X X X X X X
jgdva.math.BigDecimal X X
byte[] X X X
java.sql.Array
java:sqgl.Blob X X X
java.sql.Clob X X
java.sgl.Date X X X X
java.sgl.Ref X
java.sgl.Time X X X X
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java.sgl.Types constants®
JavaDataTypesand Classes | LB BL DT ™ TS RF DS ST
java.sgl.Timestamp X X X X
s11|j.runtime.AsciiStream X X X
sxiﬂj.runtime.BinaryStream X X X X
sxi]lj.runtime.CharacterStream X X X
sJ]Ij.runtime.UnicodeStream X X X
java.net. URL X X
java.sgl.SQLXML
ahy other class/interface X X
1 where: LB corresponds to LONGVARBINARY, BL to BLOB, DT to DATE; T™ to TIME, TS to TIMESTAMP, RF to REF|
D to DISTINCT, and ST to STRUCT

Table 10 — SQL J inputiassignability (part 4)

java.sgl.Types constants®

[

va Data Types and Classes

JO oT DL

AR

XL

bpolean

byte

short

int

lang

flpat

dpuble

java.lang.Boolean

java.lang.Byte

java.lang.Short

java.lang.Integer
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java.sgl.Types constants®

Java Data Typesand Classes | JO oT DL AR XL

java.lang.Long

java.lang.Float

jdva.lang.Double

jgva.lang.String X

jgva.math.BigDecimal

byte[]

java.sql.Array X

java.sql.Blob

java.sqgl.Clob

java.sgl.Date

java.sgl.Ref

jgva.sql.Time

java.sgl. Timestamp

[72]

11Ij.runtime.AsciiStream

sxiﬂj.runtime.BinaryStream

sxi]lj.runtime.CharacterStream

sJ]Ij.runtime.UnicodeStream

java.net. URL X

dva.sql.SQLXML X

[S—

Q

Ny other class/interface X X

1 \Where: JO corresponds to JAVA_OBJECT, OT to OTHER, DL to DATALINK, AR to ARRAY, and XL to SQLXML
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4.3.16 Multiplejava.sgl.ResultSet objects from SQL-invoked procedure calls

Under some situations, a single SQL CALL statement might return multiple j ava. sqgl . Resul t Set objects.
Because SQL has no mechanism to definej ava. sql . Resul t Set objects as formal OUT or INOUT parameters,
suchj ava. sql . Resul t Set objects are referred to as side-channel result sets. The ExecutionContext method
“getNextResultSet” allows navigation through these results.

Aftﬂr implicit or explicit use of some ExecutionContext execCon in association with an SQL CALL statement,
the fiirst call to execCon.getNextResultSet returns the first side-channel result set produced by thattCALL
statgment. Subsequent calls to getNextResultSet optionally close the currentj ava. sql . Resukt Sét oljject,
and pdvance to and return the next. getNextResultSet returns null if there are no further side-channel resplt
sets,

4.3.16.1 Resour ce management with multiple results

Undgr normal circumstances, the resources associated with the execution of.ah SQL-statement are releasgd as
soor) as the execution completes. However, if there are multiple results, the resources are not released untjl all
resufts have been processed using getNextResultSet. If an execution‘¢ontext with pending results is used to

exedute another SQL-statement, then the pending results are discarded.

If the invocation of an SQL-invoked procedure does not produceside-channel result sets, then all resourcep are
automatically reclaimed as soon as the CALL execution completes.

4.3.17 JDBC/SQLJ ResultSet interoper ability

To facilitate the interaction between dynamic SQL and SQLJ's strongly-typed iterators, SQLJ provides a way
to obptain aj ava. sqgl . Resul t Set object from an SQLJ iterator object and to create an SQLJ iterator olyject
from aj ava. sql . Resul t Set object.

4.3.17.1 Creating an SQLJ iterator from ajava.sgl.ResultSet object

The[SQLJ iterator conversion statement allows aj ava. sqgl . Resul t Set object to be manipulated as an SQLJ
stromgly-typed iterator object. Given aj ava. sql . Resul t Set object rsand a strongly typed SQLJ itergtor
obj%t iter, thetiterator conversion statement can be used to assign a new iterator object to iter based on the
contents ofrs:

#sqll Gtyer = {CAST :rs };

NOTE 15 — Closing an iterator object created by an iterator conversion statement will also close the associated
j ava. sql . Resul t Set object.

The iterator conversion statement can be used to instantiate an SQLJ strongly-typed iterator object from a
java. sql . Resul t Set object provided the type, name and number of columnsinthej ava. sql . Resul t Set
object are compatible with those of the declared iterator object. See the <iterator conversion clause> for further
details.
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Once an iterator object has been created by an <iterator conversion clause>, the result of calling methods on
the original j ava. sql . Resul t Set object is implementation-defined.

4.3.17.2 Obtaining a java.sgl.ResultSet object from an SQLJ iterator object

Every SQLJ iterator object has a getResultSet method that returns aj ava. sql . Resul t Set object reprgsen-
tatign of its data. The getResultSet method is part of the sql j . runti me. Resul t Set | t er at or.jnterfgce,

which is implemented by SQLJ strongly typed iterator classes (both named and positioned). It allows qugry
results to be processed using aj ava. sql . Resul t Set object rather than an SQLJ iterator object.

=

NOTE 16 — Support for the getResultSet method is runtime implementation-defined, and is not part of'Core SQLJ. See
Subclause 12.2.5.3.4, “getResultSet ()”.

4.3.[L7.3 Obtaining a java.sgl.ResultSet object from an untyped iterator object

SQUJ does not support the direct creation of aj ava. sql . Resul t Set Qbject as the result of an SQLJ query.
Tooptainaj ava. sql . Resul t Set object associated with an SQLJ.guery, an SQLJ iterator object is populated
as the result of the query, and the getResultSet method of the iterator object is called to return a
javh. sql . Resul t Set object, as described in the previous Subclause. In cases where the client needs only a
javp. sqgl . Resul t Set object and does not wish to process<esults with a strongly-typed iterator object,|a
client is permitted to use an untyped ResultSetlterator object instead. An untyped ResultSetlterator objec
declpred as an instance of interface sql j . runti ne. Resul t Set I t er at or.

S

The|[ResultSetlterator interface is the root interface.of all SQLJ iterators and supports the getResultSet and
close methods, among others. As such, it can be-used to obtain the results of an SQLJ query and later retyrn
thenp to the clientas aj ava. sql . Resul t Set ‘ebject. Further, it is used to release SQLJ related resources pnce
the flesults have been processed.

An Untyped ResultSetlterator object provides a convenient way to obtain the results of an SQLJ query and [later
accgss them using aj ava. sqgl . Resul t Set object. Unlike its strongly-typed counterpart, the untyped
ResulltSetlterator object does not require an additional class declaration. If using an untyped ResultSetltefator
object in an SQLJ query, translate-time type checking of the select list items is not performed.

4.3.[L7.4 Iteratar,and java.sgl.ResultSet object resour ce management

Calljng the.ctose method of an SQLJ iterator object causes the associated j ava. sql . Resul t Set object (if
any) to be\etosed. If an iterator object is not explicitly closed before it is garbage collected, then the finalize
od-of the iterator object implicitly calls close. Iterator objects consume resources in the Java Virtual

ol 1o J vV O VINLY e O o1t v, 0

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 aj 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. sqgl . Resul t Set object, as this does not cause the con-
taining iterator object to be closed, and therefore, resources maintained by the iterator object will not be released
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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 implemen-
tation-defined. The semantics of calling closeon aj ava. sqgl . Resul t Set object that has already been closed
is implementation-defined

4.3.18 Multi-threading consider ations

SQUJ can be used to write multithreaded applications. The SQLJ runtime supports multiple\threads sharing the
samg connection context. However, SQLJ programs are subject to synchronization limitations imposed by the
underlying DBMS implementation. If a DBMS implementation mandates explicit syrichronization of statements
exeduted in a specific connection, then an SQLJ program using that implementatieh-would require a simijar

synghronization of SQL-statements.

Whgreas 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 fesults of an SQL-statement perforlmed
by one thread will be visible in the other thread. If both threads are executing SQL-statements, a race condjtion
can pccur in which the results of an execution in one thread are overwritten by the results of an executionfin
the mext thread before the first thread has processed the originakresults. Furthermore, if a thread attempts|to
exedute an SQL-statement using an execution context that is‘eurrently being used to execute an operationfin

another thread, a runtime exception is thrown. To avoid such problems, each thread should use a distinct ¢xe-
cutign context whenever an SQL-statement is executed of a shared connection context.

4.3.19 User-defined data types

SQUJ supports the manipulation of instances of user-defined data types, such as structured types and distinct
typep. Instances of such data types_can be retrieved into or created from host variables of an appropriate Java
type} based on type mapping infarmation specified for a specific connection context class. Java resource burjdles
are ysed as the mechanism for.specifying type mapping information.

Typé mapping is specifigd-in one or more entries contained in a properties file. Each property entry in the file
defimes a correspondence’ between a Java class and an SQL user-defined type. The entry may indicate thaf the
SQU type is a struetured type or a distinct type with the keyword STRUCT or DI STI NCT preceding the type
namg, respectively; such an indication is optional, and is only needed to resolve ambiguities in cases wherg the

requirements specified in the chapter “Customized Type Mapping” of [JDBC]. In other words, they have fto
. X \ o 1 ; J the

newly created instance of the Java class with data from the instance of the respective SQL type.

A type map specified in a properties file can be attached to a connection context class as part of the connection
context declaration in the following way:
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#sqgl context Ctx with (typeMap = " packagename. Filename");

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.

50 L . . . . it i
the@pemap.

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.

In thle 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.

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

4.3.p0 Batch updates

Batgh updates allow statements to be grouped together and then;sent as a batch to the SQL-implementatiop for
exedution using a single round trip. This feature is typically ysed for a series of UPDATE, INSERT, or DELETE
statgments within a loop. This subclause outlines how SQIJ supports batch updates.

4.3.p0.1 Batchable statements and batch'compatibility

A bdtchable statement is a statement that is'able to be grouped with one or more other statements for execytion
as afbatch at runtime. Such a group,of batchable statements is called a statement batch, or simply batch. As
with JDBC, batching in SQLJ is afreptional capability. Accordingly, whether a particular statement is batctable
or not depends on the connection-and customization used to execute the statement at runtime. In general, DML,
DD and SQL-invoked proeedure calls with no OUT parameters are considered batchable.

Th

D

following types of statements are never batchable:
— |Queries (single‘and multi row)

— [Transaction control (COMMIT, ROLLBACK, SET TRANSACTION, SAVEPOINT, RELEASE SAVE-
POINT)

— |Statements with QUT parameters (SQL-invoked functions, PSM assignment, SQL-invoked procedures with

autS ar side-channel reculte hlacks with anute)
oHHS-oFsiae-cRaRReHHeSHHSHOGKS WHR-OUS)

A statement is batch compatible with a particular statement batch if the statement is both batchable and com-
patible with (can be added to) the batch. Whether a particular statement is batch compatible with a particular
statement batch depends on the connection and customization used to execute the statement at runtime. For an
implementation based on [JDBC], a batchable statement with one or I Nparameters is only batchable with other
instances of the same statement. A batchable statement with no | N parameters is only batchable with other
statements with no I N parameters. However, runtime implementations that do not rely solely on [JDBC] may
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additionally allow unrelated statements with | N parameters to be batched together. Any batchable statement
may potentially be batched with any other batchable statement that is created using the same connection.

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

4.3.p0.2 Statement batching API

In SQLJ, batch update capability is enabled using the set Bat chi ng method of the Execut i onCent ext dlass.
Whgn batching is enabled on a particular execution context object (via set Bat chi ng), then.any batchabje
statgment encountered is deferred for batched execution. In such cases, the execution context object is sald to
in a pending statement batch. Subsequent re-execution of the statement causes thestatement to be aglded
in to the statement batch (with possibly different host expression values). A pending statement batch gan

In tgrms of the earlier definitions, if a pending statement batch exists on a particular execution context object
and f batch compatible statement is encountered, then it is added to the bateh for deferred execution. A statement
is bgtch compatible if it is the same as all others in the statement batch. A’statement batch that contains oply
instgnces of the same statement (possibly differing only in host expression bind values) is called a homogengous
. It is also possible to have a heterogeneous batch in whichQne‘or more statements differ from othefs in
the lhatch. Typically, a heterogeneous batch consists of statements that do not contain any bind expressior|s.

Theflfact 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 implementations of
[JDBC], statements with bind expressions can only bé&added to homogeneous batches, and heterogeneoup
batches can only contain statements without bind expressions. When a batchable statement is encountered that
is nqt compatible with the current statement batch, then the statement batch is executed implicitly and thq
statgment is added to a new statement batch. Similarly, when a statement that is not batchable (such as SELECT
or COMMIT) is encountered, the statement.batch is implicitly executed prior to the execution of the statement.
Implicit batch execution allows programs to use batch updates without explicitly calling execut eBat ch() .

Not¢ that the update counts resulting from the last implicitly executed batch can be obtained using the method
Exefuti onCont ext . get Bat.chUpdat eCount s() .

iven execution context©bject can only manage one statement batch at a time. A client who wants to bpatch
two ptatements that are nabbatch compatible with one another shall use two distinct execution context objgcts.

uld be noted.that explicit specification of an execution context object is not required for batch updates.
alternative,,batching can be enabled on the execution context object contained within a particular connec-
tion|context gbject.

Vo i kot <l ol ot +
4.3.LU.O LCATULULIUIT Status altu upuatc CUUTI S

When a statement is batched instead of executed, calling Execut i onCont ext . get Updat eCount () returns
the constant 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 whether the last statement was batched, and if so, whether it was added
to the pending batch or started a new batch.
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When a pending statement batch exists, calling Execut i onCont ext . execut eBat ch() executes the batch.
The update count is set to Execut i onCont ext . EXEC_BATCH_COUNT. An array of i nt is returned reflecting
the individual update counts of each statement in the batch. The array is ordered according to the order in which
statements were added to the batch. The update count array for the last batch executed can also be obtained
using the method Execut i onCont ext . get Bat chUpdat eCount s() . This is particularly useful when the
batch was updated implicitly rather than explicitly. The array returned by get Bat chUpdat eCount s() reflects

- O C O ieme OTC 6—totne

r in which commands were inserted into the batch, and each element either contains an update count] or
the yalue -2 as a generic success indicator, or the value -3 as a generic failure indicator. If a failure.gccurs
duripg batch execution that prevents the remainder of the batch to be executed, then the array returned may
also|be shorter than the original batch and—in this case—each element shall contain either a non-negativg
update value or the value -2 as a generic success indicator. The array is not updated when thé-call to execyt e-
Bat £h() results in an exception. The array is null if no batch has yet been completed.

4.3.p0.4 Program semantics and exceptions

Whdgn a statement batch is executed using execut eBat ch() , the statements contained in the batch are exequted
in onder. If execution of one of the statements results in an exception,the remaining statements are not exedquted
and the exception is thrown by execut eBat ch() . Note, however; that the exception does not rollback the
statgments that were executed earlier in the batch. When appropriate, the exception is an instance of
j avh. sql . Bat chUpdat eExcept i on, which is a class that:extends j ava. sgl . SQLExcept i on and adds
infofmation about the statements in the batch that completed successfully. If a statement batch is implicit]y
exeduted as a result of executing another statement, and<thé execution of the batch results in an exception} the
statgment that triggered the batch execution is not executed.

Becguse 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 fransaction 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|dif-
ferent than programs that do not. Thesé differences are summarized in the following list.

— JA single exception is threwn-for the batch of statements, not each individual statement.

— |Once an exception oecurs, the rest of the pending statements in the statement batch are not executed. Tlhere
is no convenient way-to handle the exception and continue execution of the rest of the statements.

— [Statement execution is deferred until the batch is executed rather than when the statement is first encountgred.
\When a bat€h-is implicitly executed during the execution of another statement, an exception resulting from
the batchiexecution may be appear to be thrown as the result of the current statement's execution.

When abatch is implicitly executed by another statement, the batch is executed before the statement is execyited,
but aftep | N parameters have been evaluated and passed to the statement. Deferring batch execution until gfter
I N parameters have been bound allows the runtime engine to collect as much information as possible before
determining whether a statement is compatible with a particular batch. This allows, for example, positioned
updates using WHERE CURRENT OF to be batched if the input iterator object is the same iterator object in
each case.
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4.3.20.5 Batch cancellation and disabling

A pending statement batch can be canceled before execution using the method Execut i onCont ext . cancel ().
Once cancel () has been called, the pending batch is cleared and can no longer be executed. The next batchable
statement encountered will be added to a new statement batch.

context object that contains the batch. The executlon context objects flnallzer will not |mpI|C|tIy execute)pr
candel a pending statement batch.

Batghing can be disabled using the method Execut i onCont ext . set Bat chi ng(f al se) . Disabling batghing
in this way means that further statements will not be added to the pending batch. However,¢he pending batch,
if any, is not affected. It will be executed by the next implicit or explicit call to execut eBat,ch() , or cangeled
with a call to cancel (), as usual. A client can use the method Execut i onCont ext .(sBat chi ng() ta
detefmine whether or not batching is currently enabled on a particular execution coqtext object. Note thaf this
method is used only to determine whether batching is currently enabled, but not whether a pending batch exists.

4.3.P0.6 Specification of a batching limit

Themethod Execut i onCont ext . set Bat chLi mi t () permits.users to specify that calls to execut eBat dh()
shoyld be performed implicitly. The batch limit may be given.ifn-the following ways:

— |Asapositive integer n— in this case, the execut eBat.e¢h() method will be executed whenever the cufrent
batch size reaches n.

— JAsaconstant Execut i onCont ext . UNLI M TED_BATCH— in this case, no implicit call to execut eBdt ch
will be performed, unless one of the conditions for implicit batch execution discussed earlier is met.

— |As a constant Execut i onCont ext .. AUTO BATCH— in this case, the execut eBat ch() method will be
executed at a point that is chosen hy the SQLJ runtime implementation. The point when the current Hatch
is executed implicitly should be chosen so that out-of-memory conditions due to batching are reasonpbly
avoided.

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

Congider the scenariotwfien one Java SQL-invoked procedure uses SQLJ to call another Java SQL-invoked
progedure, which insturn uses SQLJ to execute another SQL-statement, and both execute in the same Javg
Virtyial Machine:with the same execution context object (often associated with the default connection corjtext
objegt). The behavior for batching in this situation conforms to the existing behavior for similar operatiorjs.

The patching 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-SQtiexecutabteclause tostartexecuting regardtess of whether theext SQ i executabte clauseisade
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 pending side-channel
results are implicitly cleaned up and closed when another SQL-statement is encountered or an outer call completes
execution, pending batches are implicitly executed when another SQL-statement is encountered or an outer
call completes execution. As an example, suppose batching is enabled and we execute a 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 procedure returns without executing the batch,
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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 . exe-
cut eBat ch() ) since statements contained in a batch could themselves add statements to a new batch when
executed.

4.3.P1 SQLJ language elements

Elements of the SQL language are treated in various ways by SQLJ.

— |Executable SQL statements: This part of ISO/IEC 9075 directly adopts the executable SQL-statements
(most of the <SQL schema statement>s, <SQL data statement>s, and <SQL transaction Statement>s) that
manipulate SQL data, definitions, and transactions, substantially as they are specified’in embedded SQL

and in SQL's module language.

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

— |Declarations: This part of ISO/IEC 9075 replaces <declare cursor> and-<host variable definition> by
declarations of Java types for declaring iterator classes and other data‘items that have SQL attributes

— |Program control: The <embedded exception declaration>, <SQL session statement>s, <SQL connecfion
statement>s, and <SQL diagnostics statement>s that serve to knit together SQL and host language environ-
ments by managing exceptions, SQL-connections, and diagnostics are omitted in SQLJ. Java directly
expresses the types of exceptions, SQL-connections, and‘diagnostics, and can manipulate those obje¢ts
using standard programming techniques.

4.3.P1.1 <cursor name>

In SRL language, <cursor name> is a simple identifier. The equivalent SQLJ construct is <iterator host
expression>. <iterator host expression>is a Java expression, the result type of which shall be an instance|of a
gengrated iterator class (that is, a.generated named iterator class or a generated positioned iterator class), for a
subglass of such a class.

4.3.p1.2 SQL -schema, SQL -data, and SQL -transaction statements

The[SQL-schema, SQL-data, and SQL-transaction statements are treated as SQLJ clauses in this part of ISOfIEC

907% and are-eonsequentially treated as ordinary embedded SQL-statements.

4.3.21.3 <SQL dynamic statement>

The categories of <SQL dynamic statement> and <dynamic declare cursor> are omitted from this part of
ISO/IEC 9075. In addition, the dynamic statements PREPARE, DESCRIBE, EXECUTE, DEALLOCATE,
GET DESCRIPTOR, and SET DESCRIPTOR are omitted from this part of ISO/IEC 9075 since, in Java
application programs, dynamic operations are subsumed by [JDBC].
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4.3.21.4 <SQL connection statement>

The <SQL connection statement> is replaced in this part of ISO/IEC 9075 by direct Java construction and
manipulation of connection objects (defined by the interface sgl j . runt i me. Connect i onCont ext ). That
enables the capability for SQLJ programs to open multiple SQL-connections simultaneously to the same or

different SQL-servers by explicit use of connection objects in SQLJ clauses.

4.3.

Emfi
EXE
9074
obje
This
appe
opti
exp
isa

The

D1.5 <host variable definition>

edded SQL specifies that <host variable definition>s are contained in special program,sections boun
C SQL BEGIN DECLARE SECTION and EXEC SQL END DECLARE SECTION:-This part of ISO
b does not define a <host variable definition> section. Any Java variable, parameter, or Java field (of 3
Ct) is permitted to be used as a host variable.

part of ISO/IEC 9075 extends traditional embedded SQL support by allowing Java host expressions
ar directly in embedded SQL-statements. Host expressions are prefixed.by a colon (:) followed by an
bnal parameter mode identifier (IN, OUT, INOUT) followed by a parenthesized expression clause. A
ession clause contains a Java expression that either evaluates to-a$ingle value (in the case of IN mod
Java |-valued expression (in the case of an OUT or INOUT mode).

evaluation of host expressions does have side effects in a.Java program as they are evaluated by the J

Virtlial Machine rather than the SQL-server. Host expressions.are evaluated left to right within the SQL-state

prio

4.3.

This
<em

EXE(
EXE(

The
<em
asso

[ to submission to the SQL-server.

P1.6 <embedded exception declar atign>

part of ISO/IEC 9075 does not define ‘an <embedded exception declaration>. In [1ISO9075-2], the
bedded exception declaration> has these forms:

SQ WHENEVER except j-onscondi ti on GOTO program | abel ;
SQL WHENEVER except iveh_condi ti on CONTI NUE;

N
L
N
L

bedded exception-declaration> into Java is not possible. Instead, Java provides a try...catch statement
Ciates a handler for certain exceptions in the Java block in which those exceptions might be raised.
NOTE 17 —In(addition, Java has well-developed rules for declaring and handling exceptions; thus, the <embedded except

jeclaration>'does not add value. Other object oriented languages have facilities for declaring and handling exceptions, simi
hose inJava.

Java language does.not support any form of “go to” statement; therefore the direct transliteration of the

i by
IEC

to

A
£) or

ava
ment

that

on
ar to

that

JDBCdefines an exception, globally named j ava. sql . SQLExcept i on, as the superclass of exceptions
rom ~Thisparto OITOWS that precedent, to Tacilitate interoperanility Detv

are returne

this
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4.3.21.7 <SQL diagnostics statement>

This part of ISO/IEC 9075 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

proc

essed by using methods on the connection context and execution context objects.

4.3.

The

resuft set in the host program. This part of ISO/IEC 9075, by contrast, distinguishes between a query and
tset that it returns. If an SQLJ clause containing a query is evaluated, it returns arriterator object containing
the flesult set of rows selected by that query. The type of an iterator object is a Javarclass that encodes the
ber and types (and names) of columns in the result set, allowing type checking of operations on an itefator

resu

num
obje

Ben
The
agai
era
SQL

Whe
<de
RET
ofa
ato
<de

provide the implicit <declare cursor>'s <cursor sensitivity>, <cursor holdability>, and update <column ng

list>
ratid
othe)

4.3.

Thig part of4SO/IEC 9075 extends the approach of SQL language for input parameters to SQL-statement

allo

D1.8 Cursor declaration

Ct.

nst the corresponding instance of an object, the type of which implementssql j . runt i me. Resul t Set
or . The implicit <declare cursor> of an iterator UC is the.<declare cursor> effectively performed b

lare cursor>'s <query expression>. An implicit'<declare cursor>'s <cursor returnability> is always W

penerated iterator class or to an object the type of which implements sql j . runti me. Resul t Set | t

specifications. In addition, <ewrsor scrollability> is implicitly SCROLL if the associated <iterator de
n clause>'s <interface list>'cantains the <predefined interface class>sql j . runti me. Scrol | abl e
Fwise, it is implicitly NOQ SCROLL.

1.9 [nput parametersto SQL -statements

ving generalized host expressions to appear wherever host variables are allowed to appear.

4.321.10Extracting column valuesfrom SQL J iterators

<declare cursor> statement of SQL language declares a single name for both a query“and its associatgd

the

path the layer of abstraction provided by SQLJ iterators, an SQL-server creates and manipulates cursprs.
implicit cursor of an iterator UC is the cursor manipulated by atSQL-server when methods are invoked

It-
y an

-server as a result of the execution of an <assignment clause> whose <assignment spec clause> immedigtely
contgins a <query clause>.

n <assignment spec clause> immediately containsi<query clause>, the <query clause> provides the implicit

ITH

URN. The <Lval expression> LV immediately contained in <assignment clause> either refers to an object

er-

. When LV refers to an object of a generated iterator class, the associated <iterator declaration clause>'s
laration with list> specification of(the iterator's sensitivity, holdability, and updateColumns respectively

ime
cla-

s by

SQLJ supports two approaches to accessing column values from iterator objects: by position and by name. The
<fetch statement> 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:
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EXEC SQL FETCH cursorl1l INTO :varl,:var2,:var3;

SQLJ 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.

43.

soll

21.11<open statement> and cursors

has an <open statement> to open and re-open its named cursors that represent both a queryand its s

resujt rows, (that is, its result set):

EXE
This

This
obje
in th

4.3.

In th
expr
speq
data

This
uses
that
subdg

Ino
Speg

C SQL OPEN cursor1,
part of ISO/IEC 9075 does not provide an OPEN operation to open or re-open‘itérator objects.

part of ISO/IEC 9075 does not name a static query nor treat it as data. Instead, a query returns an ite
ct that is manipulated as data. An application can, in effect, name a queryby writing it in an SQLJ cl
e body of a method. Methods are invoked by their names, and can return iterator objects as their valu

P2 SQLJ, JDBC, and SQL Exceptions and SQLWarnings

e text of other parts of ISO/IEC 9075, the normal or@bnormal termination of statement execution an
ession evaluation is indicated by stating that a "cehdition™ is "raised", followed by a statement of wh
ific condition is raised (e.g., "a completion condition is raised: no data" or "an exception condition is ra
exception — division by zero.").

part of ISO/IEC 9075, because of its clase relationship to the Java programming language and to [JD
different terminology. In this part of\ISO/IEC 9075, many abnormal terminations are indicated by st
an "SQLException condition™ is "thrown™, followed by a statement of the specific condition class an
lass (e.g., "an SQLException.condition is thrown: OLB-specific error — unsupported feature™).

her situations, the statement-is made that "an exception is thrown™ or "throws an exception”, with no

ification of what particular exception is thrown. The absence of that specification is caused by SQLJ's

depe
JD

ndence on [JDBC]. When that sort of statement is made, the exception that is thrown is determined b

et of

rator
puse

g
bt
sed:

BC],
ting
)

T

the

C driver vendor, and"not by ISO/IEC 9075. In practice, JDBC drivers specify the SQLSTATE, and other
pertinent details, in‘the SQLWarning or SQLEXxception objects resulting from a completion or exception
ditign originating,in an SQL-implementation. However, when the completion or exception condition origir
withlin the JDBG driver itself, details of the resulting SQLWarning or SQLEXxception objects are implementa
defimed.

con-
ates
tion-

4.3.23 Profile generation and naming

An SQLJ profile represents the SQL-statements performed on a particular connection context class within a

particular source file. Every <executable clause> in an SQLJ program is associated with exactly one <connection
context> (which might be implicit or explicit). <executable clause>s are grouped within a program according
to the class of the associated <connection context> and this grouping is reflected in the profile. If the number

©ISO/IEC 2016 — All rights reserved
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of <connection context> classes associated with <executable clause>s in an SQLJ program is greater than one,

then

a distinct profile is created for each <connection context> class.

The generated name of a profile is composed, textually, of parts, with no additional separators occurring between

thos

Info

e parts. Its parts include:

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.
The predefined text string '_SJProfi |l e'.
A profile identification number that is unique among profile identification numbers in the source pro

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

[ packagePart<peri od> ] filenamePart_SJProfil eidentificationNumber

whe

[€:

packagePart is the package name defined by the package declaration.in.the original source file. If the
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 sour
not associated with a file that has a logical name, then filenamePart is the name of the first public cla|

identificationNumber is a non-negative integer used.te“dniquely identify the profile. A single source
can produce more than one profile. In such cases, the profiles produced are numbered consecutively,
starting with 0 (zero). If a source file produces only one profile, identificationNumber is O (zero).

Thignaming convention enables easy recognitionof profile files and determination of the source file with w
they|are associated.

4.3.

P4 SQL J application packaging

Aftey development of an SQLY application has been completed, the application might be packaged for deploy

asa
files
as a

Eve
appl

UAR file. JAR (Java Archive) is a platform-independent file format specified by Java that aggregates n
into one. SQLJ applications are packaged as JAR files in order that they can be inspected and modifi
unit by profilescustomization utilities.

y JAR filgiincludes a manifest file that describes the contents of the JAR. For each SQLJ profile in th
licationassection is created in the manifest file contained in the JAR file. The manifest file is used by

SQUJ customization utilities to locate and load the appropriate application profiles. The SQLJ profile sec
of tedmanifest file has entries that specify the name of the profile file. The name of a profile is composed
textuaily, of parts with no additional Separators Detween those parts. 115 parts inciude:

50 Object Language Bindings (SQL/OLB)

appearing in the source, or, in the absence of any public.classes, the first class appearing in the sourcg.

le.

re is

be IS
5S

a}

ile

nich

ment

any
ed

@D

the
ion

A specification of the profile's package, given in path format.
A directory separator '/ ' (<solidus>).
The profile name without its filename extension.

A period.
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— Thecl ass or ser filename extension.

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

profileName :: =
pathPart<sol i dus>profileFilePart<peri od>{ class | ser }

Andrwherrusecnthe JAR-manifest:
— [Name: profileName SQL JProfile: TRUE
where:

— |pathPart is the package name of the profile in path format, as specified by the manifest'file format fo
“Name” headers.

— |profileFilePart is the name of the profile.

— |If the profile exists in class file format, then the name has the extension .class. Otherwise, if the profile
exists as a serialized object, then the name has extension .ser. Only twafile formats (.class and .ser) pre

currently supported. Other file formats might be added in the future.<Note that the customization progess
will modify the contents of an existing profile such that any customized profile will exist in serialized
format only.

4.3.P5 Profile customizer interface

A profile customizer is a JavaBean component, as defined by [JavaBeans], that customizes a profile to allpw
implementation-defined features, extensions and/er behavior. A class is a profile customizer if it implements
the gglj.runtime.profile.util .ProfileCustomizér interface, provides an accessible parameterless constructor,
and ponforms to the JavaBeans API to expgase-its properties.

A profile customizer implements the following methods:

— |acceptsConnection

publ i ¢ bool ean accept'sConnecti on(j ava. sql . Connecti on conn)

Returns true if this.cOstomizer is able to customize profiles using the passed j ava. sql . Connecti pn
object, and returnsfalse otherwise. A null connection indicates that customization will be performed
“offline” (without a connection).

— |customize

publ i'\c bool ean custonize(sqlj.runtine.profile.Profile profile,
j ava. sql . Connecti on conn,

£ I = 1 ! Y
Syt . rralevwor . T TuUr . i urctuy 1uy)

Customizes the passed profile. If the profile was modified in the process of customization, then trueis
returned. Otherwise, falseis returned.

See Clause 14, “sqlj.runtime.profile.util.ProfileCustomizer”, for further details on these methods and an overview
of the class usage.
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4.3.26 Customization interface

Each profile object contains a number of Customization objects. Each Customization is an implementation-
specific object implementing the sglj.runtime.profile.Customization interface that is able to create an
sglj.runtime.profile.ConnectedPr ofile object. Customization objects implement two methods:

+al> il
1) ALLCU LS UTTTITULTUT

publ i ¢ bool ean accept sConnection ( java.sql.Connection conn )

Returns trueif this Customization can create a connected profile object for the givenj ava..sgl*. Connec-
t i on object, and returns false otherwise.

2) |sglj.runtime.profile.getProfile

public sqglj.runtine.profile.ConnectedProfile getProfile (
j ava. sql . Connecti on conn,
sqlj.runtinme.profile.Profile baseProfile )
throws SQLException

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

Docpumentation for this interface is specified in sglj.runtime.pr ofile.Customization.

4.3.6.1 Customization usage

ThejgetConnectedPr ofile method of a profile objectis called by the code generated for an <executable clause>.
For gach <executable clause>, except those containing a <fetch statement>, getConnectedPr ofile is used to

obtajin a connected profile object. The connected profile object creates a RTStatement object that is used fo
exequte the <executable clause>'s SQL-statement.

ThelgetConnectedPr ofile method is implemented using the customization objects that are currently registered
with the profile, as follows.

1) |Letthisrepresent the profile object on which getConnectedPr ofile is invoked.

2) [Let C represent the j-ava. sgl . Connect i on object passed to the getConnectedPr ofile method.
3) [Let k representthé number of customization objects currently registered with the profile.

4) |Leti represent a number ranging from 1 (one) to k.

5) |For eachregistered customization object RC;:

a) Define that RC; accepts C if the result of invoking the acceptsConnection method on RC; pass|ng
C as an argument returns true.

b) // If RG accepts C, then
I return the connected profile for RG
if RG.acceptsConnection(C) then
return RG.getProfile(C, this);
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If no registered Customization object accepts the j ava. sqgl . Connect i on object, then return the de
ConnectedProfile object.

fault

The default connected profile is implemented using calls to the JDBC API. This means that, by default, SQLJ
applications will work with any compliant JDBC driver and therefore do not require a custom runtime imple-
mentation on the part of a particular implementation if a JDBC driver exists.

4.3.

Cust
file.

P6.2 Customization registration
omization objects can be registered, deregistered, and enumerated with a profile. The class;sglj.runtime.
Profile supports the following Customization object-related methods:

register Customization

public void registerCustom zati on(Custoni zati on custom zati on)

Registers a Customization object for this profile object. The Customization-object is added after all currg
registered Customization objects.

register Customization

public void registerCustom zation
(Custom zati on newCust omi zati on,
Cust omi zati on next Cust om zat,i'an)

Registers a Customization object for this profile.abject. The new Customization object is added to th
just prior to the next Customization object argument.

replaceCustomization

public void repl aceCustoni zation
(Cust om zati gn-newCust om zati on,
Cust omi zation ol dCust om zati on)

to the list in place of the old Customization object argument. The new Customization object retains t
position of the old Customization object.

der egister Customization

public void~deregi sterCustoni zati on(Custoni zati on custoni zati on)

Drop.a*Customization object from the profile's list.

pro-

ntly

b list

Replaces a Customization-opject registration for this profile object. The new Customization object is agided

ne

Enumeration

public Enuneration get Custom zations()

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

See Clause 13, “Package sqlj.runtime.profile”, for further details on these methods.

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

©ISO/IEC 2016 — All rights reserved
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object. The profile object and its registered customization objects can then be reserialized to persistent storage.
When the SQLJ application is actually run, all the customization objects that were previously registered with
the profile object are also loaded and used to determine what connected profile object should be used to execute

the SQL-statements.
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5 Lexical eements

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

5.1 <SQL terminal character>

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

Function

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

Folmat

<SQY special character> ::=
11 All alternatives from 1SO/1EC 9075-2
| |<number sign>

<nuipber sign> ::=
#

Symtax Rules

1) |Insert this SR| If <SQL speciakcharacter> is not contained in an <embedded SQL Java program>, then
<SQL special character> shalknot immediately contain <number sign>.

2) [|Insertthis SR|If the character set SQL_TEXT does not include <number sign>, then <number sign> shall
be immediately contaiped in an <SQL prefix> that is contained in an <embedded SQL Java programp.

Access Rules

No additienal Access Rules.

Genheral Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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5.2

<token> and <separ ator >

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

Function

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

Format

<confment> ::=
11 All alternatives from I1SO/IEC 9075-2
| |[<Java coment >

<Jaya comment> ::=
<Java comment introducer> [ <conment character>... ] <new i pe>

<Jaya comment introducer> ::=
<gol i dus> <sol i dus>

Symtax Rules

1) [Insert this SR| There shall be no <separator> separatifig the first <solidus> and second <solidus> of p
<Java comment introducer>.

2) [|Insert this SR|If a <comment> is contained insan <embedded SQL Java program>, then

Case:

a)

b)

Acctess Rules

Genheral-Rules

No additional¢Access Rules.

If the <comment> is contained-inva’<statement spec clause> or an <assignment spec clause> immedi-
ately contained in an <SQLJ.specific clause> and is not contained in an <embedded Java expressipn>,
then it shall be a <simple.cemment> or a <bracketed comment>.

Otherwise, the <comment> shall be either a <bracketed comment> or a <Java comment>.

Noradditional General Rules

Conformance Rules

No additional Conformance Rules.
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6.1 <value specification> and <target specification>

Scalar expressions

This

6.1

This
907"

Ful

Spe

For

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

<value specification> and <target specification>

b-2.

nction

mat

No additional Format items.

Sy

1)

AcC

Ge

itax Rules

ress Rules

No additional Access Rules.

neral Rules

No additional-General Rules.

Conhformance Rules

Subclause modifies Subclause 6.4, “<value specification> and <target specification>"", in ISO/IEC

ify one or more values, host parameters, SQL parameters, dynamic'parameters, or host variables.

Insert this SR |If <embedded variable spetification> is contained in an <embedded SQL Java program>,
then <embedded variable specification>'shall not immediately contain <indicator variable>.

NoO additional Conftor mance Rules.
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7 Additional common elements

Thiq Clause modifies Clause 10, ““Additional common elements’, in |SO/IEC 9075-2.

7.1l <routineinvocation>

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

Function

Invake an SQL-invoked routine.

Folmat

No additional Format items.

Symtax Rules
1) [Replace SR 9)h)iii)4)| Case:

a) If XA is an <embedded variable name> contained in an <embedded SQL Java program>, then P; shall
be SQLJ output assignable toXA;:

b) Otherwise, if XA; is an <embedded variable specification> or a <host parameter specification>, then

P; shall be assignable-to XA, according to the Syntax Rules of Subclause 9.1, “Retrieval assignment”,
with XA; as TARGET:and P; as VALUE.

Actess Rules

No additional” Access Rules.

Genhefal Rules

No additional General Rules.

Conformance Rules

No additional Conformance Rules.
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8 Embedded SQL

Thig Clause modifies Clause 21, “Embedded SQL™, in ISO/IEC 9075-2.

8.1 <embedded SQL host program>

Thig Subclause maodifies Subclause 21.1, “<embedded SQL host program>"’, in | SO/IEC-9075-2.

Function

Spe¢ify an <embedded SQL host program>.

Folmat

<enfyedded SQL host programs ::=
11 All alternatives from 1SO/1EC 9075-2

<enbedded SQL Java prograns

<st qtenent or declaration> ::=
11 All alternatives from ISO/1EC 9075%2
<SQ.J specific clause>

<SQY prefix> ::=
11 All alternatives from 1S@/1EC 9075-2
| |<number sign>sqgl !! "sql? shall be lowercase

<entpedded vari abl e nane> (=
11 All alternatives from ISO/1EC 9075-2

<enbedded Java expressi on>
NOTE 18 — The <SQLprefix> for Java was chosen to be “#sql” since it is not a valid Java identifier, and as such cannot copflict
vith other Java syntax:

1) |Replace SR 2)|Case:
AY A mbaddad SOl tatornaont ax mbaddad SOl _MNMIINMDC A lox thaot 1c aantartnaal 1 o
(1) LVl CITTUCUUTU O\ olAttITITIIT Ul CITTUCUUTU OV IVIUTIVIT O utulart uat 1o Luritarnicu 1r art

<embedded SQL MUMPS program> shall contain an <SQL prefix> that is “<ampersand>SQL<left
paren>". There shall be no <separator> between the <ampersand> and “SQL” nor between “SQL”

and the <left paren>.

b) An<embedded SQL statement> that is contained in an <embedded SQL Java program> shall contain
an <SQL prefix> that is “<number sign>sql”. There shall be no <separator> between the <number
sign>and “sql” and “sqgl” shall be specified using lowercase letters.
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2)

3)

4)

5)

6)

7)

62

¢) An<embedded SQL statement>, <embedded SQL begin declare>, or <embedded SQL end declare>
that is not contained in an <embedded SQL MUMPS program> or an <embedded SQL Java program>
shall contain an <SQL prefix> that is “EXEC SQL".

[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>.

\ v ee a ; croes o embedded
SQL declare section>s, there is no restriction on the number of <embedded SQL declare section>s that may be contained in
an <embedded SQL host program>.

Insert this SR | Case:

a) If <statement or declaration> is contained in an <embedded SQL Java program>, then <statemept or
declaration> shall immediately contain an <SQLJ specific clause>.

Va PToy W

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

Insert this SR | Case:

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

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

Replace SR 16)| Case:

a) If <embedded Java expression> is contained in an <embedded SQL Java program>, then <expressipn>s
immediately contained in <embedded Java exptession> shall conform to scoping rules specified|by
[JLS].

b) Otherwise, any <host identifier> that is contained in an <embedded SQL statement> in an <embedided
SQL host program> shall be defined*in-exactly one <host variable definition> contained in that
<embedded SQL host program>. fn:programming languages that support <host variable definitipn>s
in subprograms, two <host variable definition>s with different, non-overlapping scope in the host
language are to be regarded as defining different host variables, even if they specify the same variable
name. That <host variable definition> shall appear in the text of the <embedded SQL host program>
prior to any <embedded SQL statement> that references the <host identifier>. The <host variablg
definition> shall be such that a host language reference to the <host identifier> is valid at every
<embedded SQL 'statement> that contains the <host identifier>.

Replace SR 18)|€ase:

a) Each <expression> immediately contained in an <embedded Java expression> that is contained {n an
<embedded SQL Java program> has an accessible host language data type provided by the Javallan-
guage’environment. For predefined host language data types, an equivalent SQL <data type> ca:ll be
faund by first looking up the host language data type in Table 2, “SQLJ type properties”; the cofre-
sponding j ava. sql . Types-defined constant can then be used with the default mapping
Java. sql . Types 10 SQL <data type>s, as defined by [JDBCT.

b) Otherwise, a <host variable definition> defines the host language data type of the <host identifier>
and the equivalent SQL <host parameter data type>, as specified in the operative embedded language
Subclause.

[Replace SR 19)| If <embedded SQL host program> does not contain an <embedded SQL Java program>,
then <embedded SQL host program> shall contain a <host variable definition> that specifies SQLSTATE
as the <host identifier>.

Object Language Bindings (SQL/OLB) ©ISO/IEC 2016 — All rights reserved


https://standardsiso.com/api/?name=588a6fa202f6e14805e70a63b088a5d8

I SO/IEC 9075-10:2016(E)
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8) \Replace the first paragraph of SR 21)| Given an <embedded SQL host program> H that does not contain
an <embedded SQL Java program>, there is an implied standard-conforming SQL-client module M and
an implied host language program P derived from H. The derivation of the implied program P and the
implied <SQL-client module definition> M of an <embedded SQL host program> H effectively precedes
the processing of any host language program text manipulation commands such as inclusion or copying
of text.

9) [Replace the lead text of SR 22)]| For the <embedded SQL host program> H that does not contain an
<embedded SQL Java program>, M is derived from H as follows:

10) |Replace the lead text of SR 23)| For the <embedded SQL host program> H that does not contain an
<embedded SQL Java program>, P is derived from H as follows:

Access Rules

No additional Access Rules.

Geheral Rules

No additional General Rules.

Confor mance Rules

No additional Conformance Rules.
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8.2

<embedded SQL Java program>

Function

Specify an <embedded SQL Java program>.

For

<ent)

Syntax Rules

mat

edded SQ. Java progranmp ::=
See the Syntax Rules.

1) |An <embedded SQL Java program> is a compilation unit that consists of Java.text and SQL text. TheJava

Acctess Rules

Geheral Rules

Cophformance Rules

1)

text shall conform to [JLS]. The SQL text shall consist of one or more <embedded SQL statement>s

None.

None.

\Without Feature JOO1, “Embedded\ava”, conforming SQL language shall not specify an <embedded FQL
Java program>.
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9.1 Namingruntimelibrary components

SQLJ reserved names

This
com
and

9.1

The

use of the SQLJ standard runtime and reference implementation classes. Runtinie library components assoc

with
nam
imp
The

9.2

AN §
whi
will
gens
i nt
oj 4
sqlj
The
a pre
1)
2)

3)

Subclause describes the names reserved for the SQLJ standard runtime and reference implementatio

resource files.

Naming runtime library components

'sql j ' package name and any subpackages thereof (for example, 'sql j . r unt‘i-re’) are reserved for

implementation-specific translator and customizer implementations shalPuse the Java-specified pack
ng conventions to avoid conflict with the libraries of the SQLJ reference implementation and other
ementations.

effect of violating SQLJ's reserved package name space is implementation-dependent.

Temporary variable names

bQLJ translator replaces each occurrence of an<executable clause> with a generated Java statement b
h may contain a number of temporary variable declarations. The name of any such temporary declara
include the prefix _ sJT_. The following declarations are examples of those that might occur in an Sq
rated statement block.

__sJT_i ndex;
ct __sJT key;
.runtinme.profile. RTStatenent __sJT stnt;

string “__sJT_” is areserved prefix for SQLJ-generated variable names. The effect of using this strin]
bfix for any the follewing is implementation-dependent:

host variable‘names.
Names efwariables declared in blocks that include executable SQL-statements.

Narmes of parameters to methods that contain executable SQL-statements.

4)

©ISO/IEC 2016 — All rights reserved
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ponents, and the names reserved by the SQLJ translator for naming temporary variables, generated clapses,

he
ated
age

ock,
ition
DLJ-

gas

classes of which contain executable SQL-statements.
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9.3

9.3

Class and resour ce file names

Class and resour ce file names

9.3.1 Introduction

For
the
orig

9.3.

SQU
to th
clas
coNS
is al

All generated classes appear in the same package as is declared imthe original input file. Note that declar

clas

sQL
crea
nam

The

nal input file followed by the string “_SJ”.

D Generated classes

es created during SQLJ translation that are explicitly named and declared-by the SQLJ class declaraf
tructs <connection declaration clause> and <iterator declaration clause>. The input to the translation prqg
owed to contain references to SQLJ declared classes.

es might themselves declare internal classes.

fed during SQLJ translation. In the case of newly created Java files, the filename is the same as the sh
e of the generated internal class, and has the .javalextension.

D
o

J internal classes might appear at the end of the translated input file, or might appear in a new Java file

Pach Tile translated by SQLJ, a number of Internal classes and resource Tiles might be generated as payt of
bQLJ translation. The name of every such class and resource file has a prefix composed of the name'of the

Jinternal classes are classes created during SQLJ translation for internal use ky generated code. The input
e translation process should not contain references to SQLJ internal classes.\SQLJ declared classes are

ion
Cess

ort

effect of declaring a top-level class with a nameof the form a_SJb where a is the name of an existing ¢lass

incliided in the SQLJ application and b has the form of a Java identifier is implementation-dependent. If the

nam
SQL
9.3.

An §
that

Res
ever|
Sub

If th
by t
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e of a file included with the application-has the same format as names of files that might be generated by

J, the effect is implementation-dependent.

B Resource files and profiles

bQLJ translator may.generate a number of resource files to store information used by SQLJ generated ¢ode

is not conveniently.represented as a Java class.

urce files arenamed using the same rules as defined above for files containing generated internal clagses;
resource filename starts with the name of the original input file name followed by the string “_SJ”.[See

lause.4:3:23, “Profile generation and naming”, for further details on names used for SQLJ profiles.

name of a file included with the application has the same format as the names that might be genera
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10.1 <modifiers>

10 Common subelements

10. <modifiers>

Function
Represents valid Java class modifiers composed of Java class modifier keywords (e.g.,static, public, priyate,
protected, etc.), as defined by [JLS]. <modifiers> represent one or more Java class modifier keywords (e|g.,
static public).
Format

<modifiers> ::=
See the Syntax Rules

Symtax Rules

1) |<modifiers> specifies one or more Java class modifier keywords as defined by [JLS].

Actess Rules

None.

Geheral Rules

None.

Cohformance Rules

None.
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<java classname>

10.2 <java class name>

Function

Identify a valid Java class name as defined by [JLS].

For

AC(

Ge

mat

a class nane> ::=
See the Syntax Rules

itax Rules

<java class name> specifies a valid Java class name, as defined by [JLS].

ress Rules

None.

neral Rules

None.

Confor mance Rules

None.
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10.3 <javaid>

10.3 <javaid>

Function

Identify a valid Java variable as defined by [JLS].

Format

<jaya id> ::=
1l See the Syntax Rules

Syntax Rules

1) [<java id> specifies a valid Java variable, as defined by [JLS].

Acctess Rules

None.

Geheral Rules

None.

Confor mance Rules

None.
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10.4 <javadatatype>

10.4 <javadatatype>

Function

Identify a valid Java data type as defined by [JLS].

Format

<j aya datatype> ::=
See the Syntax Rules

Syntax Rules

1) [<java datatype> specifies a valid Java data type, as defined by [JLS].

Acctess Rules

None.

Geheral Rules

None.

Confor mance Rules

1) [|Without Feature JO08, “Datalinks via:SQL language”, conforming SQL language shall not contain a gjava
datatype> that specifies j ava. net\-URL.

2) |Without Feature JO10, “XMlLvia SQL language”, conforming SQL language shall not contain a <jaya
datatype> that specifies java. sql . SQLXM..
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10.5 <java constant expression>

Function

Identify a valid Java constant expression as defined by [JLS].

For

mat

See the Syntax Rules

Syntax Rules

Acctess Rules

None.

Geheral Rules

None.

Confor mance Rules

None.

a constant expression> ::

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

©ISO/IEC 2016 — All rights reserved
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10.6

<embedded Java expression>

10.6 <embedded Java expression>

Function

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

For

<enmfpedded Java expression> ::=

<(

<expression> ::=

<sifple variable> ::=

<conpl ex expression> ::=

<Rv{

<Lvdl expression> ::=

Sy
1)
2)

3)
4)

mat

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

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

See the Syntax Rules
<Rval expression>
<Lval expression>
Ll expression> ::=

See the Syntax Rules

See the Syntax Rules

itax Rules

<simple variable> shall conform te-the Java rules for simple name specified by [JLS] in section 6.2.

<Rval expression> shall conform to the Java rules for AssignmentExpression specified by [JLS] in seq
15.26.

<Lval expression> shall,conform to the Java rules for LeftHandSide specified by [JLS] in section 15
Case:

a) If <embedded Java expression> is contained in an argument for a parameter of the subject routir
a <calltstatement> whose <parameter mode> is IN, then

Case:

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

72 Object Language Bindings (SQL/OLB)

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

tion

e of

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

specified.

¢) If <embedded Java expression> is contained in an argument for a parameter of the subject routine of
a <call statement> whose <parameter mode> is INOUT, then a <parameter mode> of INOUT shall

be specified.
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d) If <embedded Java expression> is contained in a <value specification> and is not contained in an

argument for a parameter of the subject routine of a <call statement>, then
Case:

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

hanauca A cnaramantar mandas ~Ff INL 1o sl
\°} T T

AcC

Ge

) Ot o n
II/ LUICTvvioL, (4 Hululllbt\al LLLAYA% A% N To IIIIlJ

e) If <embedded Java expression> is contained in an <assignment target> and is not contained.in a
argument for a parameter of the subject routine of a <call statement>, then

Case:
i) If <parameter mode> is specified, then <parameter mode> shall be OUT:

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

ress Rules

None.

neral Rules

None.

Detinitions and Rules

1)
2)
3)

4)

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

During execution of an SQLJ program, an <Rval expression> is evaluated to determine its value, accor
to the rules of Java expressjon-evaluation. The determination of an <Rval expression>'s value results
all side effects of the <Rvalexpression> evaluation becoming visible.

During execution of-an-SQLJ program, an <Lval expression> is evaluated to determine a pair compr

results in all sideeffects of the <Lval expression> evaluation becoming visible.

a) During\execution of an SQLJ program, the value of <Lval expression> is determined according t
rules.of Java expression evaluation.

b) <At the same time, during execution of an SQLJ program, the location of <Lval expression> is determ

both the value angd-the’location of the <Lval expression>. The determination of both of these properties

=

ding
in

sing

D the

ined

as follows:
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i) If <Lval expression> is a simple Java identifier, denoting a Java variable X, then the location

of <Lval expression> is the location of X.

i) If <Lval expression> references a Java field called F of a Java <Rval expression> denotin
Java object O, then the location of <Lval expression> is the location of:

O.F

ga
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iii)  If <Lval expression> references an element of a Java <Rval expression> array A with index

<Rval expression> |, then the location of <Lval expression> is the location of the array element:
Alll

Copformance Rules

1) |Without Feature JO08, “Datalinks via SQL language”, conforming SQL language shall not contain ap
<embedded Java expression> whose Java type is j ava. net . URL.

2) [Without Feature J010, “XML via SQL language”, conforming SQL language shall not contain a <embefided
Java expression> whose Java type is j ava. sql . SQLXM..
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10.7 <implements clause>

Function

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

Format

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

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

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

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

<predefined interface class> ::=
sqlj -runtime.ForUpdate
sqlj -runtime.Scrollable

Syntax Rules

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

Acctess Rules

None.

Geheral Rules

None.

Definitions and Rules

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

Confor mance Rules

None.
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10.8 <declaration with clause>

Function

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

Format

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

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

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

<wi tth keyword> ::=
<predefined iterator with keyword> <predefined connection wth keyword>
<user defined with keyword>

<prgdefined iterator with keyword> ::=
sensitivity

holdability

updateColumns

<pr gedefi ned connection with keyword> ::=
dataSource

typeMap

path

transformGroup

<us¢r defined with keyword> ::=
<jlava i d>

<wi f{h value> ::=
<jlava constant expression>

Synmtax Rules

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

Access Rules

None.

General Rules

None.
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Definitions and Rules

1)

2)
3)

4)

5)

6)

7)

8)

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.

Support for each <predefined iterator with keyword> is implementation-defined.

If the <predefined iterator with keyword> is sensi ti vi t y, then the <with value> shall be one of;th
sglj.runtime.ResultSetlterator defined int constants SENSI Tl VE, | NSENSI TI VE, or ASENSI TI*VE|

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

b) The effective sensitivity of an iterator refers to the runtime value that would be returned by an invoc
of get Sensi ti vity() on that iterator. JIDBC mandates that an implementation that cannot suf
the requested sensitivity enforce the closest matching sensitivity supported.to that requested.

sensi tivity is not specified. The default sensitivity shall be ASENSI Tl VE, as specified in
Subclause 14.1, “<declare cursor>", in .

value true or false.

“<declare cursor>", .

b) The default holdability of an iterator when the keyword hol dabi | i t y is not specified shall be
W THOUT HOLD, as specified in Subclause;44.1, “<declare cursor>”, in .

literal containing a comma-separated list of column names.

If an <iterator declaration clause> ¢ontains a <declaration with clause> that contains a <predefined ite

clause> specifying a <predefined interface class> that contains sglj.runtime.For Update.

If the <predefined connection with keyword> is dataSour ce, then the <with value> shall be a String li
naming a JNDI resource of type javax.sql .DataSource, as specified by [JDBC].

If the <predefined-connection with keyword> is typeM ap, then the <with value> shall adhere to the
lowing rules:;

farresource bundle family names as specified in [JLS], and shall refer to a Java properties class
file that contains type mapping information.

c) The default sensitivity of an iterator refers to the compile time sensitivity value when the keywof

If the <predefined iterator with keyword>, isyupdat eCol unms, then the <with value> shall be a String

D

4.1,

htion
port

If the <predefined iterator with keyword> is hol dabi | i t y, thefxthe <with value> shall be the booldan

a) The keyword hol dabi | i t y specifies the semantics defined for <cursor holdability> in Subclause 14.1,

ator

with keyword> of updat eCol umms, then the <iterator declaration clause> shall also contain an <implements

teral

fol-

a) The<with value> 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 adhere to the required syptax

or

b) A property definition contained in the class or file that is recognized by the SQLJ translator 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> ::=

©ISO/IEC 2016 — All rights reserved

cl ass. <java class nanme>

where <java class name> is a full class name that includes a package name.
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<declaration with clause>

i) The value of the property has the following syntax:

<type map property name> ::=

cl

ass. <java cl ass nane>

<type map property value> ::=

[

<SQ. type> ] <user-defined type nane> [ TRANSFORM <gr oup nane> |

<SQ

9)

10)

11)

12)

type> ::=
DI STI NCT
STRUCT
JAVA_OBJECT

c) Each <type map property name> shall be unique across all type maps specified in‘the <with vall
of a single <connection declaration clause>.

d) A <user-defined type name> that is contained in a <type map property valde> shall not be conta
in any other <type map property value> of the same type map or any other-type map specified in
<with value> of the same <connection declaration clause>.

e) The class <java class name> has to specify that it implements eitherjava.sql.SQLData or
java.io.Serializable.

name> and let UDT be the <user-defined type name> contained in TMPV. The <group specificat
“TG FOR TYPE UDT” is called a property groupsspecification of the type map properties file

If the <predefined connection with keyword> is path;-then the <with value> shall be a <schema nam

and precedes any <SQLJ specific clause> exectted in the scope of the connection context class.

If the <predefined connection with keywerd> is transformGroup, then the <with value> shall be of
form “{ <single group specification> | <multiple group specification> }”. If <single group specificat

property group specification. An <embedded transform group specification> of the form “TRANSFOR
GROUP <wi t h val ue>"is implicitly specified and precedes any <SQLJ specific clause> executed if
scope of the connection context class.

If <multiple group spegification> is specified, then no <user-defined type name> contained in the <mul
group specification>shall also be part of a property group specification that is contained in a propert
class or file specified in the <with value> of a typeM ap.

If no <single‘greup specification> is specified, then let MGU be the comma-separated list of all <gro
specification>s contained in a <multiple group specification> and all the property group specificatior
contained.in the property classes or files specified as part of the <declaration with clause> of the <connec
declaration clause>. If MGU is not empty, then an <embedded transform group specification> of the 1
“TRANSFORM GROUP MGU ” is implicitly specified and precedes any <SQLJ specific clause> execute

is specified, then no property class.or:file contained in the <with value> of a typeM ap shall contain @

e>

ned
the

f) If <type map property value> TMPV contains a transform <group name>, then let TG be that <gfoup

on>

(S

list>, and an <embedded path specification> of the form “PATH <wi t h val ue>" is implicitly specified

the
on>

M
the

iple
y

up

S
tion
orm
din

41 =y £ 1 B F1on Qt 4+ Al
T oLUPT UT UTC CUTITICTUULIUTT CUTIITAL LTdoo.

Confor mance Rules

1) Without Feature S071, “SQL paths in function and type name resolution”, conforming SQL language shall

not contain a <predefined connection with keyword> that simply contains path.
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2) Without Feature S241, “Transform functions”, conforming SQL language shall not contain a <predefined
connection with keyword> that is transformGroup.

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 typeM ap and that
contains a property group specification.
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11.1 <SQLJ specific clause>

Fumnction

Spe¢ify an embedded SQLJ clause inside a Java application.

Forlmat

<SQYJ specific clause> ::=
<connection declaration clause>
<iterator declaration clause>
<execut abl e cl ause>

Symtax Rules

None.

Access Rules

None.

Geheral Rules

None.

Confor mance Rules

None.
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11.2 <connection declaration clause>

Function

Spec

ify a named connection context declaration inside a Java application.

For

<con

[

Syntax Rules

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

2) |A <declaration with clause> shall not specify a <predefined iterator with keyword>.

Access Rules

Geheral Rules

Definitions and Rules

1)

2)

Confor mance,Rules

mat

nection declaration clause> ::=
<nmodi fi ers> ] context <java cl ass nane>
[ <inplenments clause>] [ <declaration with clause> ]

None.

None.

SQLJ connection contexts arg:ebjects of classes that are defined by means of the <connection declargtion
clause> and result in the generation of a generated connection class declaration.

A <connection declaration clause> is permitted to appear anywhere a Java class definition may appear.

None.
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11.3 Generated connection class

Function

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

SigLature

In the following signature, let withType represent the <java datatype> of its associated <with keyword>.

<nmodi fi ers> class <java cl ass nanme>
i mpl ements sqlj.runtine. Connecti onCont ext

[ , <interface list>] /1 Optional; not literal ]
{
/1 Optional and repeatable; not literal [] or {} or
[ { static public final withtype
<wi th keyword> = <with value> ; }... ]
<create connection constructors>
public <java class nanme>
( ConnectionContext other )
throws SQLException ;
public <java class nanme>
( java.sql . Connection conn )
throws SQLException ;
static public <java class name>
get Def aul t Context ( ) ;
static public void setDefaul t Context
( <java class name> ¢tx ) ;
public java.util.Mp
} get TypeMap () 4

A génerated connection class implements interface sql j . runt i ne. Connect i onCont ext .

<create connection consthructors> ::=
<dat a source const\ructors>
<url construct ors>

<datla source coRstructors> ::=
public <java class nanme> ()
t hrows SQLException ;
publ i e~<java cl ass nane> ( String user, String password )
throws SQLException ;

<urll_censtructors> ::=
public <java class nane> ( String url, Properties info, boolean autoComit )
throws SQLException ;
| public <java class name> ( String url, boolean autoCommit )
throws SQLException ;
| public <java class name> ( String url, String user, String password, bool ean aut oConmit

)

throws SQLException ;
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Definitions and Rules

1)

2)

3)

4)

5)

6)

7)

A generated connection class is generated using the specified <modifiers> and <java class hame> as a side
effect of the direct inclusion of a <connection declaration clause>.

If the <connection declaration clause> contains a <declaration with clause> that specifies the <predefined

cophection-with Ilml\l\mrrls dataSot H-Ce; then-the nnnnrafnrl connection-class elgnafnro uses-<data-source

constructors>; otherW|se the generated connectlon class signature uses <url constructors>.

If the <connection declaration clause> contains a <declaration with clause> that specifies the &predefjned
connection with keyword> typeM ap, then let TM be the corresponding <with value>. The.invocatign of
the method get TypeM ap () of the generated connection class returns an instance of a classithat implements
java.util.M ap that contains the user-defined type mapping information provided by the-properties files
listed in TM in the form specified in [JDBC]. This method is invoked by code generated by the SQLJ
translator for <executable clause>s and <iterator declaration clause>s, but it carralso be invoked to create
aj ava. util . Map object that may be passed to methods of aj ava. sql . Stat enent object. The
implementation of this method attempts to load the properties files basedon\the Java class path. If the
<connection declaration clause> does not contain a <declaration with clalise> that specifies the <predefined
connection with keyword> typeM ap, then this method returns Java full.

At runtime, a connection context object and its underlying j ava.$§ql . Connect i on object have an 3sso-
ciated connection context user identifier, which is by default used‘as the current user identifier for all SQL-
statements executed in the scope of the connection contextiebject, and is defined as follows.

Case:

a) If the connection context object is created using <data source constructors> or <url constructors> that
have auser parameter, or if a user name is provided as part of the i nf o parameter, then the connegtion
context user identifier is the user name provided.

b) If the connection context object is\credted using the constructor that takes an existing connectior
context object, then the connectioreontext user identifier is the user identifier of the existing connegtion
context object.

c) If the connection contextiabject is created using the constructor that takes an existing
j ava. sqgl . Connect-i‘on object, then the connection context user identifier is the user name that{was
provided during creation of the j ava. sql . Connect i on object.

d) Otherwise, thexconnection context user identifier is implementation-defined.

The semantics,of/constructors defined by <data source constructors> are as described for overloadings of
method get€onnection of class javax.sql .DataSource in [JDBC]. If one of these constructors is
called, JNDI is used to obtain the data source object named by the <with value> of the dataSour ce <with
keyword>. The data source object is used to create the connection. The auto commit mode is set as specjfied
bythe' given data source.

THe Sermantics of constructors defined by <urtconstructorss are as descrited forovertoadings of method
get Connecti on of classj ava. sql . Dri ver Manager in [JDBC]. The connection is created with an
auto commit 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.
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8) The constructor that takes an existing j ava. sqgl . Connect i on object as its argument causes the object

9)
10)

on which the method was invoked to share its SQL-session, i.e., its underlying SQL-connection. The
commit mode is that of the passed connection object.

Method setDefaultContext sets the default connection context for this class.

Case:

auto

11)
Bin
Th
1)

D

a) If setDefaultContext has been called, then getDefaultContext returns the default connection €0
object for this class.

b) Ifadatasource is defined in JNDI for the name j dbc/ def aul t Dat aSour ce, then getDefaultCor
returns a connection context object that uses the connection created by this data source.

c) If adefault SQL-connection exists in the runtime environment, then getDefaultContext returns
connection context object that shares the underlying default SQL-connectien.

d) Otherwise, getDefaultContext returns null.

All other methods are defined in sqlj.runtime.ConnectionContext.

ary Composition
following rules are defined for binary composition in every.generated connection class.

The generated class includes a static public method named getProfileKey:

public static Object getProfil eKey
(sqlj.runtinme.profile. Loader | oader,
String profileNane) throws SQ.Exception;

get Profi | eKey() returns a key associated with the profile having the given profileName. If the ke)
a profile with this name already exists,then it is returned; otherwise, a new profile is instantiated witl
given name and Loader and a new key for this profile is returned. An exception is thrown if a profile cal
be loaded with the given nametand Loader.

The object returned is an gpague, implementation-defined key for use in a subsequent call to get Pr of i |
or get Connect edPr of\i I"e() . This method is used by translator-generated code that replaces <execu
clause>s to obtain akey with which a particular profile can be identified within a connection context

— Parameters;
» |oader — The profile loader with which the profile should be loaded if it doesn't already ex
o <profileName — The fully qualified name of the profile.

—.. Returns:

ntext

text

(<))

for
the
hnot

e()
able

st.

2)
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* A key for the profile with the given name in this context.
— Throws:
*  SQLException — If a profile with this name cannot be loaded.

The generated class includes a static public method named getPr ofile:
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3)

CogeGeneration

public static sqglj.runtine.profile.Profile getProfile (Cbject profileKey);

getProfilereturns a top-level profile associated with profile key returned by an earlier call to getProfileK ey
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.

The generated class includes a public method named getConnectedPr ofile;

public sqglj.runtine.profile.ConnectedProfile
get Connect edProfil e(Cbj ect profil eKey)
t hrows SQLExcepti on;

getConnectedPr ofilereturns the connected profile associatedWvith a profileKey for this connection cor
object. Each connection context object maintains a set of carnected profiles on which SQL-statement:
prepared. Collectively, the set of connected profiles coptained in a connection context represent the s
all possible SQL-statements that are permitted to be{performed between the time the connection con
object is created and the time it is destroyed.

exception is thrown if a connected profile«@bject could not be created for this connection context.

For each <executable clause>, except.those containing a <fetch statement>, getConnectedPr ofileis
by translator-generated code that replaces <executable clause>s to obtain a connected profile. The conne

— Parameters:
o profileKey - The key associated with the desired profile.
— Throws:
» lllegalArgumentException — If the profileKey is null or invalid.

» ~SQLException — If the connected profile object could not be created.

The profileKey object shall be an object thatwas returned via a prior call to get Prof i | eKey() . An

text
5 are
bt of
ext

Lised
cted

profile in turn creates a RTStatement object that is used to execute the <executable clause>'s SQL-statement.

In addition to managing the SQL-connection, the connection context class implementation is responsible for
instantiating profile and connected profile objects at runtime, as follows:

1) Let PL represent a profile loader.

2) Let PN represent a profile name.

3)

If getProfileK ey is called with values PL and PN, and a key for PN does not exist, then:
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A new profile is instantiated using the instantiate method:

sqlj.runtime.profile.Profile p =
sqlj.runtime.profile.Profile.instantiate ( PL, PN) ;

An implementation-dependent key is created and returned that is associated with PN, and that if refer-
enced by members of this generated connection class uniquely identifies the newly-instantiated profile.

4) |Let PK represent a profile key returned by a call to getProfileK ey.

5) |If getProfileis called with argument PK, then return the profile instantiated during the call to getProfileK ey

6) [If getConnectedProfileis called with argument PK, then:

2)

b)
c)

d)

associated with PK.

Let C represent the underlying j ava. sql . Connect i on object associated with-the current connegtion
context object.

Let P represent the Profile associated with PK. This can be found using the static getPr ofile 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 create® using the getConnectedPr ofile methqad of
P:

CP = P.get ConnectedProfile ( C) ;

Return CP
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11.4 <iterator declaration clause>

Function

Spec

ify either a positioned iterator class declaration or a named iterator class declaration inside a Java application.

An iterate aR-oB{e at-coRtahsSthefestHt-otthre-evardaton-oraaHery- atorsare-6bie : ement
the ipterface sglj.runtime.ResultSetlter ator, and are declared by an SQLJ translator in response to an <itefator
declpration clause>.
The|SQLJ clause for declaring an iterator class has two forms, distinguishing a <named iterator>)from a
<positioned iterator>.
Format
<itgrator declaration clause> ::=
[ [<nodifiers> ]iterator <java cl ass nane>
[ <inmplements clause>] [ <declaration with clause> ]
<l eft paren> <iterator spec declaration> <right paren>

<itgrator spec declaration> ::=

<positioned iterator>

| |<named iterator>

Symtax Rules
1) |A <declaration with clause> shall not specifya<predefined iterator with keyword>.
Acgess Rules

None.
Geperal Rules

None.
Definitions afid Rules
1) [The two.kinds of iterators, positional and named, are distinct and incompatible Java types implemented

with.different interfaces.
2) Thetwokindsofiterators, positionat-andmamed; tanmot be used imerchangeabty-Separate class (interface)

hierarchies for named and positional iterators enforce this restriction.
3) A <iterator declaration clause> is permitted to appear anywhere a Java class definition is permitted to

appear.
4)  Without Feature JO02, “ResultSetlterator access to JDBC ResultSet”, if an implementation of either the

88 Object Language Bindings (SQL/OLB)
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tinme.profile. RTResul t Set interface's public method get JDBCResul t Set () is invoked, then an
SQLexception condition shall be thrown: OLB-specific error — unsupported feature.

Signature

Fro <i . - . .
implement interface Resul t Set | t er at or . The Resul t Set | t er at or interface includes the public method

get Resul t Set (), which, using the public method get JDBCResul t Set () of sqgl j . runti ne. profi e RTRe-
sul T Set, returns the j ava. sqgl . Resul t Set object associated with this iterator.

If the <iterator declaration clause> contains an <implements clause> with the Scrollable interface, the itefator
clasg implements the interface Scrollable.

Confor mance Rules

1) [|Without Feature JO02, “ResultSetlterator access to JDBC ResultSet”, conforming SQL language shall not
contain an invocation of the sql j . runti me. Resul t Set | t er at ot interface's public method get Re-

sul t Set () orthesqlj.runtine. profile. RTResul t Set interface's public method get JDBCResyl t -
Set ().
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11.5 <positioned iterator>

Function

Specify a positioned iterator inside a Java application.

Format

<pogitioned iterator> ::=
<jlava type list>

<jaya type list> ::=
<jlava datatype> [ { <conmma> <java datatype> }...

Synmtax Rules

None.

Actess Rules

None.

Geheral Rules

None.

Cophformance Rules

None.

]

90 Object Language Bindings (SQL/OLB)
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11.6 Generated positioned iterator class

Function

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

SigLature

In akpositioned iterator>, no names are provided for the columns in the iterator class declaration,.and an SQLJ
tranglator will generate code for positional access to the columns of SQL queries associated with iteratorg of
type| <java class name>.

In the following signature, let withType represent the <java datatype> of its associated <with keyword>.

<nmodi fi ers> class <java cl ass name>

i mpl ements sqlj.runtine. Positionedlterator
/1 Optional; not literal []
[ , <interface list>]

{
/'l Optional and repeatable; not literal [], {}L{ or ...
[ { static public final withtype
<wi th keyword> =
<with value>; }... ]
/1 Methods are defined in sqglj.runtine,Rositionedlterator
}

For @ <positioned iterator>, an SQLJ translator will‘generate an iterator class implementing interface
sql|.runtinme. Positionedlterator.

Definitions and Rules
1) |A generated positioned iteratorelass is generated using the specified <modifiers>, <java class name3,
<interface list>, and <declaration with clause> of its containing <iterator declaration clause>.
Birjary Composition

Thelfollowing rulesare defined for binary composition in every generated positioned iterator class.

1) [The generated class includes a public constructor that has an RTResultSet parameter, and might thropv an
SQLEXxception:

publ i ¢ <java cl ass name>
t—soti—runttreprofteRResut-tSet—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:
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public next ()
throws SQLException ;

3)
4)
5)

Thicmathadiciicad bartranclataor oo +acl dathaot vranrnla +h fotaolh ctotanmaants o ol oo o 14
TS TTCUTUU TS USCU Uy tHalnisratur =y tliCcTditu LUUT At TCPTALT o 1T TCTIUIT STALCTITICTTIL U auvarict uic e

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 nameg
getCoal the return type of which is JT;:

public JT; getColi ( )
throws SQLException ;

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

Cofle Generation

As d
of cl
to fe

1)
2)
3)
4)
5)
6)

escribed in the binary composition section, a <positiofied iterator> object is constructed using an inst
ass sglj.runtime.profile RTResultSet. The iterator class implementation shall use the passed RTResu
tch data from the implicit cursor, as follows:

Let RT represent the sglj.runtime.profile RT ResultSet object passed during construction of this iten
Let k be the cardinality of the <positiened iterator>.

Let m represent the number of columns in RT.

If m % Kk, then an SQLEXxception is thrown by the iterator constructor.

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

For each <java datatype> JT in <java type list>:

b) If GIWis getObiject, then the implementation of getColi returns the result of calling the getObjec
method on RT using the compile-time class of JTj:

ator

ance
tSet

ator.

a) Let GM represent the getter method corresponding to JT;, as given in Table 2, “SQLJ type propertjes”.

—

JT; getColi ( ) throws SQ.Exception

92 Object Language Bindings (SQL/OLB)

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

}
c) If GM is not getObiject, then the result of getCali returns the result of calling the GM method on

JT; getColi ( ) throws SQ.Exception
{

RT:
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return RT.GM (i ) ;
}

NOTE 20 — The above requirements define that a method call to the underlying RTResultSet is made each time getCali is called.
By uniformly defining when the call is made, the underlying RTResultSet implementations are able to reliably implement optimiza-
tions such as preparing all results during the next () call or caching column results.
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11.7 <named iterator>

Function

Specify a named iterator inside a Java application.

For

<naned iterator> :

<

<ja
<j

<ja
<
Sy

1)

AcC

Ge

Definitions and Rules

1)
2)

mat

ava pair list>

a pair list> ::=
ava pair> [ { <comm> <java pair>1}... ]

a pair>::=
ava dat atype> <java id>

itax Rules

No <java id> contained in a <java pair list> shall be equivalent'to any other <java id> in that <java pgir

list> (using a case-sensitive comparison).
ress Rules

None.

neral Rules

None.

The <fetch statement> shall not be used in conjunction with <named iterator>.
An accessor method will be generated for each <java id>, with the following specifications:
a) Oneaceessor method will be generated for each specified <java id>.

b)  Each accessor method will have as its name the corresponding <java id> and be of the exact casg as
that specified by <java id>.

c) Each accessor method will be of the form <java 1d>(), returning the corresponding Java type <java
datatype> and throwing type SQLEXxception.

d) If<java datatype> is a Java primitive datatype and the column value is an SQL null value, then the
accessor method will raise an exception of type sqglj.runtime.SQLNullException.
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Confor mance Rules

None.
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Function

Tod

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

SigLature

For
ordg
nam

<NnD(

}
For

h <named iterator>, the SQLJ translator will generate accessors for each column in the <java)pair list
r to provide named access to the columns of SQL queries associated with an iterator of.type <java cl
>, In the following signature, let withType represent the <java datatype> of its associated<with keywd

ifiers> class <java class nane>
i mpl ements sqlj.runtine. Nanedlterator
[, <interface list>] // Optional, not literal~[\]

/1 Optional and repeatable; not literal [], {}, or ...
[ { static public final withtype
<with keyword> = <with value> ; }... ]
/!l Repeatable; not literal {} or ...
{ public <java datatype> <java id> ()
t hrows SQLException, ;s ..
/1 Al other Methods are defined in sqglj.runtiwe. Nanedlterator

Definitions and Rules

1)

Bin
Th
1)

D

A generated named iterator class is generated using the specified <modifiers>, <java class name>, <intef
list>, and <declaration with clause> of its containing <iterator declaration clause>.

ary Composition
following rules aredefined for binary composition in every generated named iterator class.

The generated.class includes a public constructor that has an RTResultSet parameter, and might thro
SQLEXxception.

This canstructor is used by translator-generated code replacing any <assignment clause> that popula
<named iterator> result.

h <named iterator>, an SQLJ translator will generate a class implementing interface Naned! t er at of .

> in
iSS
rd>.

face

WV an

tes a

Code Generation

As described in the binary composition section, a <named iterator> object is constructed using an instance of
class sglj.runtime.profile RTResultSet. The iterator class implementation shall use the passed RTResultSet
to fetch data from the implicit cursor, as follows.

1) Let RT represent the sglj.runtime.profile.RT ResultSet object passed during construction of this iterator.

96 Object Language Bindings (SQL/OLB)

©ISO/IEC 2016 — All rights reserved


https://standardsiso.com/api/?name=588a6fa202f6e14805e70a63b088a5d8

2)
3)
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Let k be the cardinality of the <named iterator>.

Let m represent the number of columns in RT:

m = RT. get Col umCount ( )

If m <k, then an SQLException is thrown by the iterator constructor.

2)
b)

c)

d)

Leti represent a variable ranging from 1 (one) to k.

For each <java pair> JP in <java pair list>:

NOTE 22 — The abeve requirements define that a method call to the underlying RTResultSet is made each time an accesso
method is called..By uniformly defining when the call is made, the underlying RTResultSet implementations are able to rel
mplement Qptimizations such as preparing all results during the next () call or caching column results.

NOTE 23— It is not required that the findColumn method is called each time an accessor method is called since the result
indColumn is invariant for a particular column name in a particular RTResultSet object. Accordingly, findColumn need o
be-called once for each column of each iterator constructed.

Let JT represent the <java datatype> of JP;.
Let JI represent the <java id> of JP;.
Let n represent the index of JI in RT, as defined by findColumn:

n = RT.findColum ( JI )

NOTE 21 — Because f i ndCol umm( '), due to its basis in JDBC, uses.case-insensitive comparison, column

ames

in the <query clause>'s select list that differ only in the case of one or mobe characters should 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 JTas given in Table 2, “SQLJ type propert

es’.

If GM is getObject, then the implementation of the accessor method for JP; returns the result of cajling

getObject on RT, using the compile-time class-ofRT:

JT JI () throws SQLException
{

}

If GM is not getObject, then the implementation of the accessor method for JP; returns the resu
calling the GM method on.RT:

return RT.getbject ( n)JT.class ) ;

JT JI () throws (SQ:Exception
{

}

return>RT.GM ( n )

t of

r
ably

of
nly
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Function

Specify the execution of an SQL-statement.

For

<exq

[

<exq

Sy

AcC

Ge

Detinitions and Rules

1)
2)
3)

4)

5)

mat

cutabl e clause> ::=
<context clause> ] <executable spec cl ause>

cut abl e spec clause> ::=

<st at enent cl ause>
<assi gnnent cl ause>

itax Rules

None.

ress Rules

None.

neral Rules

None.

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

All runtime exceptions raised during the execution of an <executable spec clause> will be caught as
SQLEXxception‘as defined by [JDBC].

If a runtime\exception is raised during the execution of an <executable clause>, then the values of an
OUT orINOUT <embedded Java expression> is implementation-dependent.

\Without Feature JO03, “Execution control”, if an implementation of the sgl j . runt i me. Execut i on(

flon-

6)

98

pked

t ext class's public methods setM axFieldSize(int), setM axRaows(int), or setQueryTimeout(int) is inv
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 . runt i me. profi | e. RTSt at enent interface's methods
of the same name), then an SQLEXxception condition is thrown: OLB-specific error — unsupported feature.

Without Feature J004, “Batch update”, if an implementation of the sgl j . runt i me. Execut i onCont
class's public methods execut eBat ch(), get Bat chLi ni t (), get Bat chUpdat eCount s(),

Object Language Bindings (SQL/OLB) ©ISO/IEC 2016 — All rights res
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i sBat chi ng(), set Bat chi ng(bool ean), or set Bat chLi mit (i nt) is invoked, then the result i
implementation-defined.

Without Feature JO09, “Multiple Open ResultSets”, if an implementation of the sgl j . runt i me. Exe
ti onCont ext class's public method getNextResultSet(int) is invoked with any value other than

S

Ccu-

java. sql . St at ement . CLOSE_CURRENT_RESULT, then an SQLEXxception condition is thrown: OLB-

specific error — unsupported feature,

Let n represent the number of <embedded Java expression>s appearing in the <executable clauses:

Let BP;, 1 (one) <i < n, represent the bind parameters in the SQL-statement corresponding to <execu
clause>.

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

b) If <executable clause> is an <assignment clause>, then let BPg represent the bind parameter thar,
return the output value of the SQL-statement.

The semantics of executing <executable spec clause> with <embeddeddava expression>s HE;, with
parameter mode P;j, 1 (one) < i < n, are as follows.

a) If <executable clause> contains an implicit or explicit <cantext clause>, then:
i) Let DC represent the implementation-defined ¢lass name of the default connection conte

i) If <context clause> contains a <connection;context> then set CCtx to the value specified

iii)  If <context clause> contains an <execution context> then set ECtx to the value specified
<execution context>; otherwise, set' ECtx to the value of CCtx. get Execut i onCont ex

to the location of <Lval expression>.
c) Foralli,1(one)<i<n,do:

i) If P; = IN, then HE; shall be SQLJ input assignable to V;. The Syntax Rules of Subclause

value.

i) If P; =TNOUT, then HE; shall be SQLJ input assignable to V;. The Syntax Rules of

value of HE; and setting L ; to the location of HE;. BP; can set an input value and return
output value.

<connection context>; otherwise, set CEtx to the value of DC. get Def aul t Cont ext ()|.

b) If <executable clause> is an <assignment clause> (i.e., it contains <Lval expression>), then set I{

able

can

—

by
()

hs

9.2,

“Store assignment”, in are not applied when setting V; to the value of HE;. BP; can set an input

SubcClause 9.2, “Store assignment”, in are not applied when simultaneously setting V; to the

n

iii)  If P = OUT, then set L; to the location of HE;. BP; can return an output value.

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

e) Execute the SQL-statement, using connection context CCtx and execution context ECtx. Execution

results in the following values becoming available:

<SQLJ specific clause> and contents 99


https://standardsiso.com/api/?name=588a6fa202f6e14805e70a63b088a5d8

| SO/IEC 9075-10:2016(E)

11.9

<executable clause>

)] Values O;j for every BP;, 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 are not
applied.

i) If <executable clause> is an <assignment clause>, then the value O for BPg shall be SQLJ

output assignable to <Lval expression>. The Syntax Rules of Subclause 9.1, “Retrieval

Bin

Unlg
clau

The

The
Sup

Cotle Generation

With the exceptiomof’<fetch statement>, all <executable clause>s share a common mechanism for obtain

ane
1)

assignment-, In are not applied.

f) Foralli, 1 (one)<i<n,if Pj=0UT, or INOUT, then set the value at Java location L to©;.

g) If <executable clause> is an <assignment clause>, then set the value at Java location Ly to Og.

ary Composition

ss explicitly specified, this Subclause defines the semantics of Binary Composition for all <executah
5e>S,

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

le

Use a passed <connection context> the type of which is a context<¢lass generated by any SQLJ-conformant

translator (not necessarily the current translator).

Instantiate and populate an iterator-valued <Lval expression>'the type of which is an iterator class gene
by any SQLJ-conformant translator (not necessarily the current translator).

Binary Composition sections of the generated iterator and connection context classes define methods
ort the above requirements. In particular:

A connection context class defines getProfileK ey and getConnectedPr ofile methods from which a ¢
nected profile object can be created. The cennection context returned by these methods shall be used
obtain the sglj.runtime.profile.RT Statement object that executes the SQL-statement.

Iterator classes can be constructed USing an instance of an sglj.runtime.profile RTResultSet. Any <
cutable clause> returning an iterator type shall construct the iterator using an RTResultSet object retu
from the RTStatement object of the previous step.

Kecutable statement from a connection context, as described below.

Let L. C:be the name of the loading context class. The loading context class is any class that appears i

ated

to

on-
to

exe-
rned

ing

N the

current SQLJ translation unit. It might be a class that is generated as a side effect of the code generatIion

forthe <executable clause>.

100

The purpose of the loading context class is to be able to associate a profile stored as a serialized resource

file with the appropriate class(es) at runtime. A profile shall be uniquely identified given the name of
profile and its associated loading context class. The loading context class shall be able to be used to uniq

the
uely

identify the profile associated with a particular <executable clause>. By default, the loading context class
will have a non-null class loader that can be used to load a resource by name as a Java stream. This would

allow the profile resource to be read from the same JAR file that contained the loading context class,

for
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example. In other cases, the class might contain other identifying information such as a schema lookup
path that would allow an associated resource file to be found in an appropriate schema.
A system class is not permitted to be used as a loading context class.

Let PN be the name of the profile associated with the current executable clause, as defined in
Subclause 4.3.23, “Profile generation and naming”.

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

Let i be the number of <executable clause>s appearing in the current SQLJ translation unit pfiorto the
current <executable clause> the <connection context> class of which is the same as CT. If'this is the|first
such <executable clause>, then i is 0 (zero).

A profile loader for the <executable clause> is obtained using L C.

sqlj.runtinme. profile.Loader |oader =
sqlj.runtinme. Runti meContext.getRuntinme ( ).getlLoader ( LC\class ) ;

For a particular Java Virtual Machine invocation, the value of loader wiltnot change. The loader varjable
does not need to be re-evaluated each time <executable clause> is executed. Accordingly, it is safe to $tore
loader as a static variable.

A profile key is obtained from CT using the loader and PN:

Cbj ect profileKey = CT.getProfil eKey ( |oader APN) ;
The getProfileKey method is a static method invoked.on CT.

For a particular Java Virtual Machine invocation;the value of profileKey will not change. The profileKey
variable does not need to be re-evaluated each:time <executable clause> is executed. Accordingly, it Js
safe to store profileKey as a static variable;

A connected profile is obtained from:CCtx using profileKey:

sqlj.runtinme.profile.ConnecteedProfile connProfile =
CCt x. get Connect edProfil e ( profil eKey ) ;

Since the value of CCtx is-enly known at runtime, connProfile shall be re-evaluated each time <execufable
clause> is encountered.

Let ECtx be the-carrent execution context object.

If ECtx has-batching enabled and a pending statement batch context object, then let BC be the pending
statement batch context object. Otherwise, let BC be null.

If ECtxdoes not have batching enabled, then the statement object to be executed is obtained from con-

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

sglj.runtine.profile. RTStatement stnt =
connProfile.getStatenent ( i, CT.getTypeMap() ) ;

Otherwise, the statement object to be executed is obtained from connPr of i | e using i, BC, and the user-
defined type map associated with CT.
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sglj.runtine.profile. RTStatement stnt =
connProfile.getStatenent ( i, BC, CT.getTypeMap() ) ;

The statement stmt is used to execute the SQL-statement described by the i-th entry of profile PN, w
can be obtained as follows:

hich

Onc

are permitted to be called as needed given the current <execution context>, ECtx. Execution ¢entrol met

are (

Onc
statu

methods:

Othg
rule

Unle
<exe

1)
2)
3)

SqQlj.runtine. profile. Enirylnfo entry =
CT.getProfile ( profileKey ).getEntrylnfo (i ) ;

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

efined by the following RTStatement interface methods:
getMaxFieldSize

setMaxFieldSize

getMaxRows

setMaxRows

getQueryTimeout

setQueryTimeout

e the statement stmt has been executed but before the executionComplete method is called, executid
s methods can be called. Execution status methods,are defined by the following RTStatement interfa

getWarnings
clearWarnings

r method calls made to the statement stmt vary according to the type of <executable clause>. The follo
represent the default calls made-tobind inputs, execute, fetch outputs, and release the statement.

ss explicitly specified, the follewing rules define the statement specific Code Generation calls for all
cutable clause>s.

Let k represent the number of <embedded Java expression>s appearing in the <executable clause>.

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

of HE; iS\IN or INOUT, then:

a) ~\Let JT represent the <java datatype> of HE;.

ds
nods

Ce

ving

For each <embedded Java expression> HE appearing in the <executable clause>, if the <parameter mgde>

4)

102

D) Let SM represent the Setter method corresponding to JT, as given in Table 2, "SQLJ Type propert
c) HE; is bound to the statement using SM:

stmt.SM( i, HE;) ;

1es”.

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

tions are false:

Object Language Bindings (SQL/OLB) ©ISO/IEC 2016 — All rights reserved
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a) [ECtx has batching enabled, as defined by the i sBat chi ng() method.
b) The statement is batchable, as defined by the i sBat chabl e() method.
¢) 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 e-

+ |PWARY

Bal \’II\} .
BC. execut eBat ch();

If batching is enabled on ECtXx, as defined by i sBat chi ng(), and the statement is batchable, as def
by i sBat chabl e(), then the statement is placed into a batch context object which becomes the cur
batch context object.

BC = stnt. get Bat chCont ext () ;

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

st nmt . execut eUpdate ( ) ;

ned
rent

exe-

For each <embedded Java expression> HE appearing in the <gxecutable clause>, if the <parameter mode>

of HE; is OUT or INOUT, then
a) LetJT represent the <java datatype> of HE;.

b) Let GM represent the getter method correspanding to JT, as given in Table 2, “SQLJ type propert

c) If GM is getObject, then HE; is fetched from the statement using getObject and the compile-tin
class of JT:

HE; = stnt.getCbject ( i( JT.class ) ;
d) If GM is not getObject, then HE; is fetched from the statement using GM:
HE;, = stnt.GM (~i ) ;

A call to execute€omplete defines the end of the statement method invocations. It is called even if an
exception occuts)in an earlier step.

st nt . execuf eConpl ete () ;

es".

1) Without Feature JO03, “Execution control”, conforming SQL language shall not contain an invocation of
thesqlj . runtime. Executi onCont ext class's public methods setM axFieldSize(int), setM axRows(int),
or setQueryTimeout(int) that sets the corresponding Execut i onCont ext Java field to anything other
than its default value, and shall not contain an attempt is made to register a statement with such an Execu-
ti onCont ext (which, as specified under Code Generation in this Subclause, invokes the sql j . r un-

time. profile. RTSt at enent interface's methods of the same name).

©ISO/IEC 2016 — All rights reserved <SQL J specific clause> and contents
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2) Without Feature JO04, “Batch update”, conforming SQL langauge shall not contain an invocation of an
implementation of the sgl j . runt i me. Execut i onCont ext class's public methods execut eBat ch(),
getBat chLi m t (), get Bat chUpdat eCount s(), i sBat chi ng(), set Bat chi ng(bool ean), or
setBatchLimt(int).

3) Without Feature JO09, “Multiple Open ResultSets”, conforming SQL language shall not contain an invo-
cation of an implementation of the sal j . runti me, Execut i onCont ext class's public method getNex-
tResultSet(int) with any value other than j ava. sqgl . St at ement . CLOSE_CURRENT_RESULT.
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Function

Specify an execution context or statement context.

Format

<conptext clause> ::=
<lleft bracket> <context spec clause> <right bracket>

<colpt ext spec clause> ::=

<connecti on context >

<execution context>

<connection context> <comma> <execution context>

<connection context> ::=
<jlava i d>

<exg¢cution context> ::=
<jlava id>

Synmtax Rules

None.

Access Rules

None.

Geheral Rules

None.

Detinitions and-Rules

1) |A <conneetion context> shall reference a Java expression the type of which is generated connection dlass,
or a subclass of such a class.

2) [IfLconnection context> is not explicitly stated, then the default connection is used for the executablg
statement

3) An <execution context> shall reference a Java expression the type of which is sqlj.runtime.Execution-
Context, 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.
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Confor mance Rules

None.
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11 <statement clause>

Function

Specify the execution of a subset of SQL-statements.

For

<st g
<l

mat

it erent cl ause> :: =
eft brace> <statement spec clause> <right brace>

<stdtenent spec cl ause> ::=

Sy

1)

2)

3)

4)

AcC(

Ge

<SQ. procedure statenent>
<conmpound st at enent >

itax Rules

An <SQL procedure statement> contained in a <statement spec clause> that immediately contains an <
executable statement> that immediately contains an <SQL control statement> shall immediately con
a <call statement>.

<SQL executable statement> that immediately containsan <SQL data statement> that immediately con
<open statement>, <close statement>, <free locator'statement>, or <hold locator statement>.

<SQL executable statement> that immediately contains an <SQL transaction statement> that immedi
contains <start transaction statement>.

<SQL executable statement> that immediately contains an <SQL connection statement>, <SQL sess
statement>, <SQL diagnostics.statement>, or <SQL dynamic statement>.

ress Rules

None.

neral Rujes

None.

SQL
fain

An <SQL procedure statement> contained in a <statement’spec clause> shall not immediately contain an

fains

An <SQL procedure statement> contained in a.<statement spec clause> shall not immediately contain an

ntely

An <SQL procedure statement> contained in a <statement spec clause> shall not immediately contain an

on

Profile Entrylnfo Properties

©ISO

SQL String — Default as described in Subclause 4.3.5.1, “EntryInfo overview”.
Role— STATEMENT
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Confor mance Rules

1) Without Feature JOO5, “Call statement”, conforming SQL language shall not contain a <statement spec
clause> that contains a <call statement>.
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11.12 <delete statement: positioned>

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

Function

Delé

For

<del

<iteg
<

1)

AcC

Ge

Detinitions and-Rules

1)

te a row of a table.

mat

ete statenent: positioned> ::=
11 All alternatives from I1SO/1EC 9075-2
DELETE FROM <t ar get tabl e> WHERE CURRENT OF <iterator host expression>

rator host expression> ::=
nbedded Java expression>

itax Rules

Insert this SR | Case:

a) If <delete statement: positioned> is contained in an <eémbedded SQL Java program>, then <itera
host expression> shall be specified.

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

ress Rules

No additional Access Rules.

neral Rules

No additional General-Rules.

<iterator.hast expression> shall result in an instance of either a generated positioned iterator class or
generated named iterator class that implements the interface sglj.runtime.For Update.

tor

2)

The DELETE privilege for the execution of <delete statement: positioned> is based upon the authoriz3

ition

identifier that was used to execute the <query clause> associated with <iterator host expression>.

Profile Entrylnfo Properties

— SQL String — Default as described in Subclause 4.3.5.1, “EntryInfo overview”, with the <iterator host

expression> replaced by a <dynamic parameter specification>.

Role — POSITIONED

©ISO/IEC 2016 — All rights reserved <SQL J specific clause> and contents
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— Parameter Javafields— Describes the <embedded Java expression>s of the <delete 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 corre-
sponds to the positioned iterator.

Col1formance Rules

No additional Conformance Rules.
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11.13 <update statement: positioned>

This

Subclause modifies Subclause 14.13, “<update statement: positioned>", in 1SO/IEC 9075-2.

Function

Update a row of a table.

For

<up(

Symtax Rules
1) [insert this SR] Case:

a) If <update statement: positioned> is contained in an <embedded SQL Java program>, then <iter

Acctess Rules

Geheral Rules

Definitions and Rules

1)

2)

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

mat

ate statenent: positioned> ::=
11 All alternatives from ISO/1EC 9075-2
UPDATE <t arget table> SET <set clause |ist> WHERE CURRENT OF <itgefator host express

host expression> shall be specified.

No additional Access Rules.

No additional General Rules:

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

The UPDATE (column-specific) privilege for the execution of <update statement: positioned> is bas
uponithe authorization identifier that was used to execute the <query clause> associated with <iterator
expression>.

on>

ator

bd
host

Profile Entrylnfo Properties

— SQL String — Default as described in Subclause 4.3.5.1, “EntryInfo overview”, with the <iterator host

©ISO

expression> replaced by a <dynamic parameter specification>.
Role— POSITIONED
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— Parameter Java fields— Describes the <embedded Java expression>s of the <update statement: posi-
tioned>, 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 corre-

sponds to the positioned iterator.

Col1formance Rules

No additional Conformance Rules.
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11.14 <select statement: single row>

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

Function

Retrjieve values from a specified row of a table.

Format

No additional Format items.

Synmtax Rules

1) |Replace SR 3)b)iv)| For each <target specification> TSthat is an <embedded variable specification>

Case:

a) I <select statement: single row> is contained in an <embgdded SQL Java program>, then the vdlue
of the corresponding element of the <select list> shall-b&-SQLJ output assignable to T.

b) Otherwise, the Syntax Rules of Subclause 9.1, “Retriéval assignment”, shall apply to TSas TARGET
and the corresponding element of the <select list>-as VALUE.

Acctess Rules

No additional Access Rules.

Geheral Rules

1) |Replace GR 4)b)iv)| Foreaeh <target specification> TSthat is an <embedded variable specification],

Case:

a) If the <select-Statement: single row> is contained in an <embedded SQL Java program>, then the
correspanding value in the row of Q is assigned to TSas described in the following Code Generation.

b) Otherwise, the General Rules of Subclause 9.1, “Retrieval assignment”, are applied with the corye-
spanding value in the row of Q as VALUE and TSas TARGET. The assignment of values to targgts in
the <select target list> is in an implementation-dependent order.

Definitions and Rules

1) Ifthe <select statement: single row> results in the generation of no rows, then an SQLException condition
is thrown: no data.

2) If the <select statement: single row> results in the generation of more than one row, then an SQLEXxception
condition is thrown: cardinality violation.
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3) Let Kk represent the cardinality of the <select target list>.

4) Letj represent the cardinality of the <select list>.

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

6) Ifk #j, then an SQLException is thrown: OLB-specific error — invalid number of columns.

7) |Let HE;, 1 (one) <i <k, represent an <embedded Java expression> in <select target list>.

a)
b)
c)
d)

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

If JT is a Java primitive datatype, and the value of the corresponding argument is an SQL null v
then raise an exception of type sqlj.runtime.SQLNullException.

Profile Entrylnfo Properties

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

hlue,

— |Parameter Java fields— Describe all <embedded Java expression>s appearing in the <select statenpent:

single row>, except those appearing in the <seleet target list>.

— |Result Set Column Java fields — Describes the <embedded Java expression>s appearing in the <se

target list> of the <select statement: single row>.

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

Result Set Info — Returns a Typelnfo object describing a particular HE of the <select target li
The i-th Typelnfo object describes HE;. The Typelnfo object returned has mode OUT, dynamic

parameter marker'index —1, and Java type name corresponding to the name of the type of HE;. If

is a <simple'yariable>, then the Typelnfo object returned has the same name as that of the <simy
variable>{Otherwise, if HE; is a <complex expression>, then the Typelnfo object returned has a

name.

Result Set Name — null

lect

St>,

HE;
le
null

Code Generation

1) Letk represent the number of <embedded Java expression>s appearing in the <select statement: single
row>, not including those in the <select target list>.

2) Leti represent a variable ranging from 1 (one) to k.
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3)

4)

5)

6)

7)
8)

9)

10)

11)

12)
13)

I SO/IEC 9075-10:2016(E)
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For each <embedded Java expression> HE; appearing in the <select statement: single row> that does not

appear in the <select target list>:

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

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

ies”.

C) HE; 1s 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 follow
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’ bl e() method.

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

BC. execut eBat ch() ;
An RTResultSet is created using executeQuery:
rs = stnt.executeQery() ;

A call to executeComplete defines the end of-the statement method invocations. It is called even if an
exception occurs in an earlier step:

st nt. executeConplete () ;

Let n represent the number of <embedded Java expression>s appearing in the <select target list>.

Let m represent the number-of columns in the returned RTResultSet object:
m = rs. get Col umCount ( ) ;

If m % n, then.an)SQLEXxception is thrown by the generated code.

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

rs.néxt () ;

ing

If'the invocation of next () returns false, indicating that there were no rows in the RTResultSet obj

then an SQLEXxception is thrown by the generated code.
Let j represent a variable ranging from 1 (one) to n.

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

b) Let GM represent the getter method corresponding to JT, as given in Table 2, “SQLJ type propert
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¢) IfGM isgetObject, then HE; is fetched from the RTResultSet object using getObject and the compile-
time class of JT.

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

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

HE = rs.GM( | )

e) A subsequent call to next () is made on the RTResultSet object to verify that there are-no’further
rows:

rs.next () ;

f) If the subsequent call to next () returns true, indicating that there were additional rows, then an
SQLEXxception is thrown by the generated code.

g) The RTResultSet object is closed, even if an exception occurs in af-earlier step:

rs.close ()

NOTE 24 — If an implementation is able to detect that more than oneyow is returned, then an exception condition mgy be
raised prior to the second invocation of r s. next () . Applications should not rely upon the <select target list> contgining
the first row's values if there is more than one result row.

Conhformance Rules

No additional Conformance Rules.
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11.15 <fetch statement>

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

Function

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

Format

<feffch statenent> ::=

11 All alternatives from I1SO/1EC 9075-2

| [FETCH [ [ <fetch orientation>] FROM]

<iterator host expression> |INTO <fetch target |ist>

Symtax Rules
1) [insert ths SR] Case:

a) If <fetch statement> is contained in an <embedded SQL:Java program>, then <iterator host expressjon>
shall be specified.

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

2) |Replace SR 3)|Case:

a) If <fetch statement> is contained in an~<embedded SQL Java program>, then let DC be the implicit
<declare cursor> of <iterator host expression>, let CR be the implicit cursor of <iterator host expres-
sion>, and let T be the table definéd by the <cursor specification> of DC.

b) Otherwise, let CN be the <cursor name> in the <fetch statement>. CN shall be contained within|the
scope of one or more <cufsor name>s that are equivalent to CN. If there is more than one such <cyrsor
name>, then the one with the innermost scope is specified. Let CR be the cursor specified by CN| Let
T be the table defined-By the <cursor specification> of CR. Let DC be the <declare cursor> dengted
by CN.

3) [Insert after SR 9)b)iv)| For each <target specification> TS3;, 1 (one) < i < NTS that is an <embedded
variable name>,

Case:

a) «lf’<fetch statement> is contained in an <embedded SQL Java program>, then the value of the cdrre-
sponding column of table T shall be SQLJ output assignable to TS3;.

b) Otherwise, the Syntax Rules of Subclause 9.2, “Store assignment”, in ISO/IEC 9075-2, are applied
with TS3; as TARGET and CS as VALUE.

Access Rules

No additional Access Rules.
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General Rules

1) [Replace GR 5)b)| Otherwise, if the <fetch target list> contains more than one <target specification>, then

1)

2)

3)

4)

5)
6)

values from the current row are assigned to their corresponding targets identified by the <fetch target |

ist>.

If <fetch statement> is not contained in an <embedded SQL Java program>, then the assignments are made
in an implementation-dependent order. Let TV be a target and let SV denote its corresponding value in the

CUrrent row or CK.

Case:

a) If TVisthe <SQL parameter name> of an SQL parameter of an SQL-invoked routine, then the General

Rules of Subclause 9.2, “Store assignment” are applied with TSas TARGET and SV as ' VALUE.
b) Otherwise,

Case:
i) If <fetch statement> is contained in an <embedded SQL Java program>, then SV is assigmed
to TV as described in the following Code Generation.
i) Otherwise, the General Rules of Subclause 9.1, “Retrievalassignment”, in , are applied t¢ TV
as TARGET and SV as VALUE.
Definitions and Rules
If the execution of a <fetch statement> results in a ¥ow not found, then the values of the <embedded pava
expression>s contained in the <fetch target list>.are implementation-dependent.
If the execution of a <fetch statement> results:ih a row not found, then endFet ch() becomes true.
NOTE 25 — No SQLException is thrown for this condition.
<iterator host expression> shall result\in an instance of a generated positioned iterator class or a subglass
of such a class.
The SELECT privilege for the-execution of <fetch statement> is based upon the authorization identifier
that was used to execute the <query clause> associated with <iterator host expression>.
Let k represent the cardinality of the <fetch target list>.
Let j represent theé-cardinality of the associated iterator's <java type list>.
If k # j, them-an SQLException condition is thrown: OLB-specific error — invalid number of columns.

7)
8)
9)

Let SL-Edenote a SELECT list expression of the associated iterator.

Let T denote a <java datatype> in the associated iterator's <java type list>.

10) Let HE;, 1 (one) i <k, represent an <embedded Java expression> in <fetch target list>:

118 Object Language Bindings (SQL/OLB)

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) LetJT represent the corresponding <java datatype> of HE;.
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d) IT;shall be the same as JT.

ent>

e) If JT isaJava primitive datatype, and the value of the corresponding argument is an SQL null value,

then raise an exception of type sqlj.runtime.SQLNullException.

Profile Entrylnfo Properties

The
of th
uses

<fetch statement> is implemented as a client-side translation that populates the <embedded Java expressi
e <fetch target list> using the contents of the current row of the iterator. Since the API defined by'[JD
method execution instead of supporting <fetch statement>, <fetch statement> does not appeat_in the prq

Cofle Generation

The
doeq

1)

2)

3)

4)

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

Let | E represent the <iterator host expression>. | E shall be an instance.0fa class or subclass of gener
iterator class.

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 TEM be first ().

d) If <fetch orientation> specifies LAST, thenlet IEM be | ast ().

e) If <fetch orientation> specifies ABSOLUTE, then let IHE be the value of the <simple value spe
cation> and let IEM be absol ut@( | HE) .

f)  If <fetch orientation> specifieSRELATIVE, then let IHE be the value of the <simple value speci
tion>and let IEM berelati ve(l HE).

The iterator is positioned(ona row using |EM:

|E. | EM

If the invocation of | EM returns true, then:

a) Let nrepresent the number of <embedded Java expression>s appearing in the <fetch target list>

b) leety represent a variable ranging from 1 (one) to n.

bN>S
BC]
file.

t

ated

cifi-

fica-

c) For each <embedded Java expression> HE; in <fetch target list>, HE; is fetched from the iteratq

=

using getCol:

HE = IE getColj () ;

Conformance Rules

No additional Conformance Rules.

©ISO/IEC 2016 — All rights reserved <SQL J specific clause> and contents

119


https://standardsiso.com/api/?name=588a6fa202f6e14805e70a63b088a5d8

I SO/IEC 9075-10:2016(E)
11.16 <assignment statement>

11.16 <assignment statement>

This Subclause modifies Subclause 15.5, “<assignment statement>"’, in 1SO/IEC 9075-4.

Function

ASS

For

No additional Format items.

Sy

1)

AcC(

Ge

1)

2)

b)

a)

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

mat

itax Rules

Replace SR 9)| Case:

ress Rules

No additional Access Rules.

neral Rules

Replace GR 2) | If <aSsignment target> is a <target specification> that is the <embedded variable name>
of a host variable.apembedded Java expression T or the <host parameter specification> of a host paranpeter

T, then

Case:

If <assignment statement> is contained in an <embedded SQL Java program> and the <assighmient

target> simply contains an <embedded variable name>, then.Jet AT represent 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.

Otherwise, if the <assignment target> simply contains an <embedded variable name> or a <host
parameter specification> and the <assignment source> is a <value expression>, then the Syntax Rules
of Subclause 9.1, “Retrieval assignment”, inf1SO9075-2], are applied to <assignment target> ag
TARGET and <assignment source> as VALUE.

[f<assignment statement> is not contained in an <embedded SQL Java program>, then the valug of
<assignment source> is assigned to T according to the General Rules of Subclause 9.1, “Retrievfl

H faYaWwi s} e NAL LI and T o 'I'I\nf"_T
T aS TAAN\COL | .

acciAHRRAR

b)

$7 2~ TICA L 1 vaanth-thavialiia of cacoranmimaaont ooy e a
ASSTYIMmCTIt T o U IJUuUT O™ Z 1, Wittt varuT Ut ASSTYITTCTTIU SUUTLE="dSs VAL UL dlu

Otherwise, the value of <assignment source> is assigned to T as specified in Subclause 11.9, “<exe-
cutable clause>".

Definitions and Rules

1) Let AT represent the <assignment target>.
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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) [If TT isaJava primitive datatype, and the runtime value of ASis an SQL null value, then raise an exception
of type sqlj.runtime.SQLNullException.

Profile Entrylnfo Properties

— |SQL String — Uses the default as specified in Subclause 4.3.5.1, “EntryInfo overview”.
— |Role— STATEMENT

Cophformance Rules

No additional Conformance Rules.
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11.17 <savepoint statement>

This Subclause modifies Subclause 17.5, “<savepoint statement>", in 1SO/IEC 9075-2.

Function

Establish a savepoint.

Format

No additional Format items.

Synmtax Rules

No additional Syntax Rules.

Acctess Rules

No additional Access Rules.

Geheral Rules

No additional General Rules.

Profile Entrylnfo Properties

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

— |Parameter Java fields=—No parameters allowed.

Conhformance Rutes

No additional” Conformance Rules.
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This Subclause modifies Subclause 17.6, “<release savepoint statement>"", in |SO/IEC 9075-2.

Function

Desl

For

roy a savepoint.

mat

No additional Format items.

Synmtax Rules

No additional Syntax Rules.

Acctess Rules

No additional Access Rules.

Geheral Rules

Pr

No additional General Rules.

file Entrylnfo Properties

Role— RELEASE_SAVEPOINT

Parameter Java fields~— No parameters allowed.

Conhformance Rutes

No additional” Conformance Rules.

SQL String — Exact text of the:matching production.
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11.19 <commit statement>

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

Function

Terminate the current SQL-transaction with commit.

Format

No additional Format items.

Synmtax Rules

1) [Insert this SR| Neither AND CHAIN nor AND NO CHAIN shall be specified in a <commit statemept>
contained in a <statement clause>.

Actess Rules

No additional Access Rules.

Geheral Rules

No additional General Rules.

Definitions and Rules

None.

NOTE 26 — Conformance to SQL/OLB requires support only of the COMMIT and optional WORK keywords.
Profile EntrylnfeProperties

— |SQL String<=Exact text of the matching production.
— |[Role—COMMIT

— |Parameter Java fields— No parameters allowed.

Conformance Rules

No additional Conformance Rules.
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11.20 <rollback statement>

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

Function

Terminate the current SQL-transaction with rollback, or rollback all actions affecting SQL-data and/or ischeémas
sincg the establishment of a savepoint.

Folmat

No additional Format items.

Synmtax Rules

No additional Syntax Rules.

Actess Rules

No additional Access Rules.

Geheral Rules

No additional General Rules.

Detinitions and Rules

None.

NOTE 27 — Conformance to SQL/OLB requires support only of the ROLLBACK and optional WORK keywords. If suppgrt of
~eature T271, “Savepoints”«is claimed, then the <savepoint clause> is also supported.

Profile Entryl nfoProperties

— |SQL String’~ Exact text of the matching production.
— |Role=ROLLBACK

— |Panameter Java fields— No parameters allowed.

Conformance Rules

No additional Conformance Rules.
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11.21 <set transaction statement>

This Subclause modifies Subclause 17.2, ““<set transaction statement>"’, in |SO/IEC 9075-2.

Function

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

For

No additional Format items.

Sy

1)

2)

AcC(

Ge

Pr

mat

itax Rules

Insert this SR| If <set transaction statement> is contained in an <embedded SQL Java program>, the
LOCAL shall not be specified.

Insert this SR | If <set transaction statement> is contained in an,<embedded SQL Java program>, then
transaction statement> shall not contain a <transaction mode> that immediately contains <diagnostid
Size>.

ress Rules

No additional Access Rules.

neral Rules

No additional General Rules.

file Entrylnfo Properties

SQL String — Exacttext of matching production
Role— SET_FRANSACTION
Par ameter, Java fields— No parameters allowed.

Descriptor — An instance of class sglj.runtime.profile.SetTransactionDescriptor that describes t
<transaction access mode> and <isolation level>.

=]

<set

w

ne

Confor mance Rules

126
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11.22 <call statement>

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

Function

Invake an SQL-invoked routine.

Format

No additional Format items.

Synmtax Rules

No additional Syntax Rules.

Acctess Rules

No additional Access Rules.

Geheral Rules

No additional General Rules.

Definitions and Rules
1) [If an <embedded Java expression> contained in an <SQL argument> does not explicitly state a <parameter
mode>, then its <parameter made> is implicitly IN.

Profile Entrylnfo Properties

— |SQL String —-Reéwritten in JDBC specified procedure call syntax:
{ <call statenent> }

— |Role—CALL
— |Execute Type— EXECUTE

Code Generation

1) All <embedded Java expression>s with <parameter mode> of IN or INOUT are bound as specified in the
default rules for <executable clause>.

2) 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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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.
¢) 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 e-

Dot |PWARY
oat viig ) -

BC. execut eBat ch();

3) [If batching is enabled on ECtx, as defined by i sBat chi ng(), and the statement is batchable, as defined
by i sBat chabl e(), then the statement is placed into a batch context object which becames the curfent
batch context object.

BC = stnt. get Bat chCont ext () ;

4) |Otherwise, if batching is not enabled on ECtx or the statement is not batchable, then the statement is|exe-
cuted using execute:

stnt.execute () ;

5) |All <embedded Java expression>s with <parameter mode> aPOUT or INOUT are assigned as specifjied
in the default rules for <executable clause>.

6) |A call to executeComplete defines the end of the statement method invocations. It is called only aftef all
side-channel results have been visited using the assogiated execution context's getNextResultSet method.
If no side-channel results are produced, executeComplete is called immediately. It is called even if an
exception occurs in an earlier step:

st nt . execut eConplete () ;

Cophformance Rules

No additional Conformanee-Rules.
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11.23 <assignment clause>

Function

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

Format

<asgi gnment cl ause> :: =
<llval expression> <equal s operator>

<asgi gnnment spec clause> ::=
<query cl ause>

<f
<i

Synmtax Rules

Actess Rules

Geheral Rules

Detinitions and Rules

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

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

None.

None.

None.

<l eft brace> <assi gnnent spec clause> <right brace>

unction cl ause>
terator conversion clause>

3) |An <assignment clause> has the effect of evaluating <assignment spec clause> and assigning its valye to

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

<Lval <-expr essi on>,

a)
b)

c)

Let JT represent the <java datatype> of <Lval expressi on>.

JT shall refer to an object the type of which is generated iterator class or interface sqlj.runtime.Result-
Setlterator.

If JT 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) If the <assignment spec clause> is a <function clause>, then:
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a) Let JT represent the <java datatype> of <Lval expressi on>.

b) Let FT represent the SQL datatype that is returned by the invocation of the function.

¢) IfJT isaJava primitive datatype and the runtime value of the FT is an SQL null value, then raise an
exception of type sqlj.runtime.SQLNullException.

PAAY CT challbha SOl 1 ottt nccianalhla 0 1T
\=J 1 oran vt oY= o output asSSIigraioicto—o T

6) [If the <assignment spec clause> is an <iterator conversion clause>, then:
a) LetJT be the <java datatype> of <Lval expression>.

b) JT shall refer to an object whose type is generated iterator class.

Confor mance Rules

None.
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11.24 <query clause>

Function

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

Format

<query clause> ::=
<query expression>

Syntax Rules

1) |Let QC be the <query clause> and let QE be the <query expression> immediately contained in QC.

2) |Let AC be the <assignment clause> whose <assignment spec clause> itmmediately contains QC and let
ACI be the iterator object referenced by the <Lval expression> immediately contained in AC.

3) |Let IDC be the implicit <declare cursor> of ACI that is the <declare cursor> effectively performed by an
SQL-server as a result of the execution of AC and let CShbe the Cursor specified by IDC.

4) |QE is the simply underlying table specification of CS

Access Rules

None.

Geheral Rules

1) |Let T be the result of the <query-expression>.
2) |If T is empty, then a completion condition is raised: no data.

3) [The result of <queryclatuse> is T.

NOTE 28 — Theresult of <query clause> is effectively the sort table of the <query expression> with all extended sor{ key
columns (if.any)’removed. “sort table” and “extended sort key column” are defined in Subclause 7.17, “<query expressipn>",
in [1SO9075:2].

Definitions and Rules

aLlQary/
-

l) L at" O ha tha tahla cnacified hv tha < avnrassinn>
= J-Bethetante-SpecHeady-the X PHESSHOR=-

y-exp

2) Let|j represent the degree of Q.

3) Let SLE denote a column of Q.

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

5) Case:
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6)

a) IfIT is interface sqlj.runtime.ResultSetlterator, then no further type checking is performed on SLE.
b) If IT is of type <positioned iterator>, then:
i) Let k represent the cardinality of the <java type list> of the associated iterator object.
i) If k # j, then an SQLException is thrown: OLB-specific error — invalid number of columns.
iii)  Leti represent a variable ranging from 1 (one) to k.
iv)  For each <java datatype> JD in <java type list>, let i be its associated range variable.
1) Let ST represent the SQL datatype of SLE;.
2) Let JT represent the Java datatype of JD;.
c) IfIT is of type <named iterator>, then:

i)

vii)

d) ST .shall be SQLJ output assignable to JT.

The:constructor method of the corresponding <iterator declaration clause> shall be in scope.

If SLE is not named in the query by a legal Java identifier, then.SLE shall be given a colymn

alias that is a legal Java identifier by means of the SQL phrase*AS i denti fi er.
Let k represent the cardinality of the <java pair list>.

If k is greater than j, then an SQLException condition is thrown: OLB-specific error — iny
number of columns.

Let SL N represent the SQL name or alias of*an’associated SLE.

Let i represent a variable ranging from %.{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 variable.

1) If there exists an SLE(the SLN of which is a case-insensitive match of the <java id>
associated with JR;, then let n be the index of the first such SLN; otherwise, let n be

(zero).

2) Ifnis 0 (zero), then an SQLEXxception condition is thrown: OLB-specific error — in\
number-of-columns.

3) LetJ7T represent the Java datatype of JP;.
4)» \eet ST represent the SQL datatype of SLE,,.

Profile Entrylnfo Properties

132

SQL String — Default as described in Subclause 4.3.5.1, “EntryInfo overview”.

alid

alid

Role— If IT implements interface sglj.runtime.For Update, then role is QUERY_FOR_UPDATE. If
I'T is (not merely implements) interface sqlj.runtime.ResultSetlterator, then role is UNTYPED. Otherwise,
role is QUERY

Object Language Bindings (SQL/OLB)
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— Execute Type— If IT is interface sqglj.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 4.3.5.1, “EntryInfo overview”. Additionally, if I T is interface sqglj.run-
time.ResultSetlterator, then the <Lval expression> of the return result is described as an additional
parameter

Cotle Gengration

1)
2)

Result Set Column Java fields— Describes the result set columns, as-expected by I T.

Let 'k represent the number of <embedded Java expression>s appearing in the <query clause>.

Param Count — Gives the number of <embedded Java expression>s appearing in the <executab

clause>, as described in Subclause 4.3.5.1, “EntryInfo overview”. Additionally, if I T is interfacg

sglj.runtime.ResultSetlterator, then the count is incremented by one to reflect the parametéer‘descri
the <Lval expression> of the return result.

Param Info — Returns a Typelnfo object describing a particular <embedded Java‘expression>, gs

e

ping

described in Subclause 4.3.5.1, “EntryInfo overview”. If I T is interface sqglj.runtime.ResultSetlterator,

then a Typelnfo object describing the <Lval expression> of the return result isreturned as an addit
parameter, appearing after all other parameters.

Result Set Name — If I T is interface sqlj.runtime.ResultSetltérator, then null; otherwise, the cl
name of I T.

Result Set Type— If IT is of type <positioned iterator>; then POSI TI ONED_RESULT. If IT is

type <named iterator>, then NAMED_RESULT. If I T<is interface sqlj.runtime.ResultSetlterator, then

NO_RESULT.

Result Set Count — If I T is of type <positianed iterator>, then the cardinality of the <java type
of the associated iterator, k. If IT is of typexnamed iterator>, then the cardinality of the <java p
list> of the associated iterator, k. If I T_is-interface sqlj.runtime.ResultSetlterator, then 0 (zero).

Result Set Info— If I T is of type.&positioned iterator>, then returns a Typelnfo object describi

onal

RSS

f

list>
Rir

hg a

JD in <java type list>. The i-th-Typelnfo object describes JD;. The Typelnfo object returned has rjame

= null, mode = OUT, dynamic-parameter marker index = -1, and Java type name corresponding

to

the name of the type of JID;NT 1T is of type <named iterator>, then returns a Typelnfo object descriping
a JP in <java type list>,_Since a named iterator is used, the order of the Typelnfo objects returned is

implementation-dependent. For each JP, there exists exactly one Typelnfo object describing JP, which
has name=<java-id> of JP, mode = OUT, dynamic parameter marker index = -1, and Java type rjame

corresponding to-the name of the type of JP. If I T is interface sqglj.runtime.ResultSetlterator, thgn

there are noTypelnfo objects returned.

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

3) For each <embedded Java expression> HE; appearing in the <query clause>:

©ISO/IEC 2016 — All rights reserved

a)

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

b) Let SM represent the setter method corresponding to JT, as given in Table 2, “SQLJ type properties”.

c)

HE; is bound to the statement using SM:
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stm.SM( i, Hg ) ;

4) Let | E represent the <Lval expression> on the left hand side of the <assignment clause>.

5) LetIT represent the <java datatype> of | E.

6) [fFECtxtEsabatcttontextobject BC wittra pending staterment tatctrand-one or more of thefottowjing

conditions are false:

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

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

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

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

BC. execut eBat ch();
7) |Case:

a) IfIT is interface sqlj.runtime.ResultSetlterator, then:

i) If batching is enabled on ECtx, as defined by.i sBat chi ng() , and the statement is batchable,
as defined by i sBat chabl e(), then the statement is placed into a batch context object which
becomes the current batch context objeet:

BC = stnt. getBat chContext ();

i) The statement is executed usirg-executeUpdate.

iii)  1E is fetched from the statement using getObject, the compile-time class of 1T, and an irjdex
one greater than the number of <embedded Java expression>s in the <query clause>:

IE = stnt.get@bjpect(k + 1, IT.class);

b) Otherwise:
i) An RTFResultSet is created using executeQuery.

i) | EJis-assigned to the result of creating a new iterator object.

>

8) [|A call ta‘executeComplete defines the end of the statement method invocations. It is called even if g
exception occurs in an earlier step:

sttt . execut eConplete () ;

Conformance Rules

None.
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11.25 <function clause>

Function

Invo

ke an SQL-invoked function.

For

<function clause> ::=

VA

Sy
1)
2)

3)

AcC

Ge

1)
2)

Prd

mat
\LUES <l eft paren> <routine invocation> <right paren>

itax Rules

Let RI be the <routine invocation> immediately contained in the <function cladse>.

The Syntax Rules of Subclause 7.1, “<routine invocation>" are applied with' Rl as ROUTINE INVOCAT
the SQL-path (if any) as SQLPATH, and the user-defined type of the-Static SQL-invoked method (if g
as UDT, yielding subject routine SR and static SQL argument list. SAL.

R shall be an SQL-invoked function.

ress Rules

No additional Access Rules.

neral Rules

and SAL as STATIC SQL ARG LI'ST, yielding value V that is the result of the <routine invocation>.

The value of <function clause> is V.

file Entrylnfo.Properties

SQL String =-"Rewritten in JDBC-specified function call syntax with all <embedded Java expressio
replaced byi<dynamic parameter specification>.

{ ? =_CALL <routine invocation> }

The General Rules of Subclause 7(1,y“<routine invocation>”, are applied with SRas SUBJECT ROUT!

Role — VALUES

ON,
ny)

INE

n>s

— Parameter Java fields — Describes both the <Lval expression> of the return result and all <embedded

Java expression>s appearing in the <function clause>.

e 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
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index 1 (one). The i-th Typelnfo object describes the i-th <embedded Java expression> appearin

gin

the original <assignment clause> (or, equivalently, the i-th <dynamic parameter specification> in the

SQL String Java field), where i is a one-based index.

Code Generation

1)

2)

3)

4)

5)
6)
7)
8)

9

136 Object Language Bindings (SQL/OLB)

All <embedded Java expression>s are bound according to the rules specified for <executable clause>
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-follow
conditions are false:

a) ECtx has batching enabled, as defined by the i sBat chi ng() method.
b) The statement is batchable, as defined by the i sBat chabl e() method.
c) The statement is batch compatible, as defined by the i sBat chConpat.i\bl e() method.

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

BC. execut eBat ch();
If batching is enabled on ECtx, as defined by i sBat chi ng(), and the statement is batchable, as def
by i sBat chabl e(), then the statement is placed intg-a batch context object which becomes the cur
batch context object.

BC = stnt. get Bat chCont ext () ;

The statement is executed using executeUpdate:

st nt . execut eUpdate ( ) ;

Let RE represent the <Lval expression> on the left hand side of the <assignment clause>.

Let RT represent the <java datatype> of RE.

Case:

a) If GM dsgetObject, then RE is fetched from the statement using getObject and the compile-time
of RT:

RE = stnt.getCbject ( 1, RT.class ) ;

Let GM represent the'getter method corresponding to JT, as given in Table 2, “SQLJ type propertieg”.

with

ing

ned
rent

class

t)y—Otherwise, RE s fetchedfromrthestatement using Givt:

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 () ;
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Confor mance Rules

1) Without Feature JO06, “Assignment Function statement”, conforming SQL language shall not contain a
<function clause>.
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11.26 <iterator conversion clause>

Function

Specify the conversion of aj ava. sgl . Resul t Set object into a strongly-typed iterator object.

Format

<iterator conversion clause> ::=
CAST <result set expression>

<regult set expression> ::=
<¢nbedded Java expressi on>

Synmtax Rules

None.

Actess Rules

None.

Geheral Rules

None.

Detinitions and Rules

1) [The <java datatype> of <resultset expression> shall implement the interface java.sgl.ResultSet.

2) |After an iterator conversion, the result of further calls to the ResultSet object given by the <result set
expression> are implementation-defined.

3) [Closing the iteratorassigned by the <Lval expression> will also close the ResultSet of the <result sef
expression>.

4) |Let RE represent the runtime value of <result set expression>.

5) [Let j represent the number of columns contained in RE.

6) [LeDIT represent the iterator type of the <Lval expression>.
7) Case:

a) IfIT is of type <positioned iterator>, then:

i) Let k represent the cardinality of the <java type list> of the associated iterator.

i) If k % j, then an SQLException condition is thrown: OLB-specific error — invalid number of
columns.
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iii)  Leti represent a variable ranging from 1 (one) to k.

iv)  For each <java datatype> JD in <java type list>, let i be its associated range variable.
1) Let ST represent the SQL datatype of the i-th column of RE.
2) LetJT represent the Java datatype of JD;.

8)

Pr

b) If IT is of type <named iterator>, then:
i) Let k represent the cardinality of the <java pair list>.

i) If k is greater than j, then an SQLException condition is thrown: OLB-specific’error — iny
number of columns.

iii)  Let SLN represent the name of an associated column of RE.

iv)  Leti represent a variable ranging from 1 (one) to k.

V) Let n represent a variable ranging from 1 (one) to j.

vi)  For each <java pair> JP in <java pair list>, let i be its associated range variable.

1) Let n be the index of the first column whose Sk-Nhis a case-insensitive match of the
id> associated with JP;, or O (zero) if no such/SL N exists.

2) Ifnis O (zero), then an SQLException candition is thrown: OLB-specific error — in\
number of columns.

3) LetJT represent the Java datatype‘of JP;.
4) Let ST represent the SQL datatype of the n-th column of RE.
c) ST shall be SQLJ output assignable-to JT.

The constructor method of the corresponding <iterator declaration clause> shall be in scope.

file Entrylnfo Properties

SQL String — Default-as described in Subclause 4.3.5.1, “EntryInfo overview”
Role — ITERATOR_CONVERSION

Execute Type:— EXECUTE_UPDATE

Statement Type — CALLABLE_STATEMENT

Parameter Java fields— Describes both the <Lval expression> of the return result and the <result {

alid

java

alid

nypmccinn) qppnnring inthe <iterator conversion clause>

e Param Count — 2

e Param Info — Returns a Typelnfo object describing a particular <embedded Java expression>.

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.

©ISO/IEC 2016 — All rights reserved <SQL J specific clause> and contents
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Code Generation

1) Let RE represent the <Lval expression> on the left hand side of the <assignment clause>.
2) Let RT represent the <java datatype> of RE.

3) Let HE represent the <result set expression> of the <iterator conversion clause>.

4) |HE is bound to the statement using setObject:
stnt.set Cbj ect (2, HE);

5) [If ECtx has a batch context object BC with a pending statement batch and one or moré-gf the followjing
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() methed.
c) The statement is batch compatible, as defined by the i sBat chConpat i bl e() method.

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

BC. execut eBat ch();

6) [If batching is enabled on ECtx, as defined by i sBatehi ng(), and the statement is batchable, as defjned
by i sBat chabl e(), then the statement is placed.into a batch context object which becomes the curfent
batch context object.

BC = stnt. getBat chContext();

7) [The statement is executed using executéUpdate:

st nt . execut eUpdat e();

8) |RE is fetched from the statement using getObject and the compile-time class of RT:
RE = stnt.get Cbj ect+(l, RT.class);

9) [A call to execute€Complete defines the end of the statement method invocations. It is called even if ar
exception octurs in an earlier step.

st mt . execut eConpl et e();

Copfnr manca PRiilec
LLRA4BLEELA%Z  BAA IAN ™ | |\ v w J

None.
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11.27 <compound statement>

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

Function

Spegify a statement that groups other statements together.

Format

<cornpound statenment> ::=
BEG N { <SQL procedure statenent> <semicolon> }... END

Symtax Rules

No additional Syntax Rules.

Acctess Rules

No additional Access Rules.

Geheral Rules

No additional General Rules.

Definitions and Rules

1) [<compound statement> is permitted to appear in a <statement clause>. It consists of one or more <SPL
procedure statement>s (i.e.fany of the SQL Constructs that are permitted to appear in a <statement clayse>,
except for a <compound statement>), terminated by semicolons, sandwiched between BEGIN and END:

#sgl { BEG N
I NSERTZI NTO RAI N ( MONTH, RAI NFALL) VALUES (:x, :Vy);
SELECT MAX( RAI NFALL) | NTO :z FROM RAIN WHERE MONTH - :Xx;
ENDJ;

2) [SQLJ.faltows the SQL/PSM rules for the semantics of blocks in which a contained statement raises @an
exeeption and in which a host variable is referenced in multiple statements.

3) if dll \UIIIbUUIUICUI Java c)\plcaoiunz bUIItaiIIiIIg dll \LVQI C)\}chbbiull/ ilab !:'It: ITT all illlp“bit Ul C)\p:ibil
<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.
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Profile Entrylnfo Properties

— SQL String — Default as defined in Subclause 4.3.5.1, “EntryInfo overview”.
— Role— BLOCK

Conformance Rules

1) [|Without Feature JOO7, “Compound statement”, conforming SQL language shall not contain a<compagund
statement>.
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12.1 Overview

Package sglj.runtime

12.

The

incliides utility classes such as AsciiStream that are used directly, and interfaces such as RespltSetlterator

app4

12.

12.3

12.3

publ

The
duri
dyna
whi

In a
con

L Overview

ar as part of a generated class declaration.

P SQLJ runtimeinterfaces

.1 sglj.runtime.ConnectionContext

.1.1 Interface Overview

ic interface Connecti onCont ext

ConnectionContext interface provides alset of methods that manage a set of SQL-statements perforn
ng an SQL-session. A connection context object maintains aj ava. sql . Connect i on object on whi
mic SQL-statements are permitted-to be performed. It also contains a default ExecutionContext obje
h SQL-statement execution semantics are permitted to be queried and modified.

dition to those methods defined by this interface, each concrete implementation User Ctx of a conneg
xt object shall provide-the following methods:

Returns a profile kéy-for a particular profile.Loader object and profile name:
publ i c stati/e."Obj ect get Profil eKey
( sglj\@runtinme.profile.Loader I,

Stwing profileName ) throws SQLException ;

Returns a top level profile object for a particular profile key:

sqlj.runtime package defines the runtime classes and interfaces that are available to an SQLJ program. It

that

ed
ch
't by

tion

public static sqglj.runtine.profile.Profile getProfile ( Object key ) ;
Returns the default connection context object for the UserCtx class:
public static UserCtx getDefaultContext ( ) ;

Sets the default connection context object for the UserCtx class:
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public static void setDefaultContext ( UserCtx dflt ) ;
— Constructs a connection context object:

public UserCix ( ConnectionContext other )
t hr ows SQLExcepti on;

public UserCx ( java.sql.Connection conn)

t hrows SQLExcepti on;

If the connection context is specified to support <url constructors>, then:

public UserCx ( String url, String user, String pwd, bool ean aut oCommity)
t hrows SQLException ;

public UserCtx ( String url, Properties info, boolean autoComit )
t hrows SQLException ;

public UserCx ( String url, bool ean autoConmit )
t hrows SQLException ;

If the connection context is specified to support <data source constructors>, then:

public UserCx ()
t hrows SQLException ;

public UserCtx ( String user, String password )
t hrows SQLException ;

Notg¢ 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
throyvn, then the Connection object is closed only if-the invocation caused it to be created.

Not¢ that, for any UserCtx constructor that creates aj ava. sgl . Connect i on object during construction|that
Conpection object will be automatically closed“if the constructor call throws an exception. For any UserQtx

congtructor that uses an already opened j.ava. sql . Connect i on object (or connection context object) pgssed
fron the client, that Connection object{(or connection context object) will remain open even if the constryctor
call throws an exception.

12.2.1.2 Variables

122121 CEKOSE_CONNECTION

publli ¢"'st'ati ¢ final bool ean CLOSE_CONNECTI ON = true;

The Underlying | ava. sql . Connect 1 on object should be closed.

SeeAlso

— Subclause 12.2.1.3.1, “close ()”

— Subclause 12.2.1.3.2, “close (boolean)”
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122122 KEEP_CONNECTION

public static final bool ean KEEP_CONNECTI ON = fal se;

The underlying j ava. sql . Connect i on object should not be closed.

Seg Also

— |Subclause 12.2.1.3.1, “close ()”

— |[Subclause 12.2.1.3.2, “close (boolean)”

12.2.1.3 Methods

12.2.1.3.1 close()

publli ¢ abstract void close ( ) throws SQ.Exception

Relgases all resources used in maintaining SQL-session state on this connection context object, closes any ppen
ConhectedProfile objects, and closes the underlying j avaisql . Connect i on object. This method is equivglent
to cl ose( CLOSE_CONNECTI ON) .

Throws

— |SQLException — if unable to close the connection context object

Seg Also

— [Subclause 12.2.1.3.2, {“Close (boolean)”

12.2.1.3.2 close(boolean)

publli c cahstract void close ( bool ean cl oseConnection )
tthrows SQLExcepti on

Releases all resources used in maintaining SQL-session state on this connection context object and closes any
open ConnectedProfile objects managed by this connection context object. Since the underlying

j ava. sql . Connect i on object managed by this connection context object is permitted to be shared between
multiple connection context objects, it is not always desirable to close the underlyingj ava. sql . Connecti on
object when cl ose() is called. If the constant KEEP_CONNECTION is passed, the underlying

j ava. sql . Connect i on object is not closed. Otherwise, if the constant CLOSE_CONNECTION is passed,
the underlying Connection object is closed.
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NOTE 29 — A connection context object is automatically closed at the time it is garbage-collected. A connection context object
closed in such a way does not close the underlyingj ava. sql . Connect i on object since it will also be automatically closed
at the time it is garbage-collected.

Parameters

Th

12.3

publ

closecConnection — IS CLOUSE_CUNNECU TTON T the unaertying Connection object should also De-Cl

[OWS

SQLException — if unable to close the connection context object

Also

Subclause 12.2.1.2.1, “CLOSE_CONNECTION”
Subclause 12.2.1.2.2, “KEEP_CONNECTION”

.1.3.3 getConnectedProfile (Object)

i c abstract ConnectedProfile getConnectedProfile ( Object profil eKey )
throws SQLException

Eac

pared. Collectively, the set of ConnectedProfile.objects contained in a connection context object represen
set gf all possible SQL-statements that are pérmitted to be performed between the time that this connectic

con

The
is th

Pajameters

Refurns

connection context object maintains a set of-ConnectedProfile objects on which SQL-statements are

Xt object is created and the time that\itis destroyed.

profileKey object shall be an object that was returned via a prior call to get Pr of i | eKey() . An excef
Fown if a ConnectedProfile phject could not be created for this connection context object.

profileKey — the key associated with the desired profile object

The ConnectedProfile object associated with a profileKey for this connection context object.

sed

pre-
[ the
n

tion

Throws

146

SQLException — if the ConnectedProfile object could not be created

Illegal ArgumentException — if the profileKey is null or invalid
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12.2.1.3.4 getConnection ()

publ

i c abstract Connection getConnection ( )

Note that, depending on construction, the returned Connection object might be shared between many connection
context objects.

Returns

12.3

publ

The
duri

The
cont

Refurns

12.3

publ

If th
coni|

defi
If th
then|

metmod get TypeMap() returns an instance of a class that implementsj ava. uti | . Map that contains the

The underlying j ava. sgl . Connect i on object associated with this connection context object.

.1.3.5 getExecutionContext ()

i c abstract ExecutionContext getExecutionContect ( )

default execution context object is the execution context object used ino explicit context object is supf
ng the execution of a particular SQL-statement.

returned default ExecutionContext object refers to the default*ExecutionContext object in this conne
ext object and, as such, any changes made to the returned@bject are visible in the connection context ol

The default execution context object used by this connection context object.

1.3.6 getTypeMap ()

ic abstract Map get TypeMap ( )

b <connection declaration clause> contains a <declaration with clause> that specifies the <predefined
ection with keyword> typeM ap, then let TM be the corresponding <with value>. The invocation of

ed type mapping information provided by the properties files listed in TM in the form specified in [JDE
e <connection declaration clause> does not contain a <declaration with clause> that specifies typeM
this method returns Java null.

Retyrrs

nlied

tion
ject.

the
iser-
BC].
AP,

— The user-defined tyep map associated with the ConnectionContext in the format specified in [JDBC], or

Java null if there is no associated type map.
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12.2.1.3.7 isClosed ()

publ

i c abstract bool ean isC osed ( )

Returns true if this execution context object has been closed; otherwise, returns false.

ReJurns

If this execution context object has been closed, then true; otherwise, false.

12.2.2 xlj.runtime.For Update

12.2.2.1 Interface Overview

publ
Ani

ic interface ForUpdate

jnterface implemented by iterator classes whose instances will be used in a positioned update or delet

statgment (as parameter to a WHERE CURRENT OF clause). The class of every iterator object that is to
passgd as a parameter to a WHERE CURRENT OF clauseshall implement this interface.

12.2.2.2 Methods

12.2.2.2.1 getCursorName ()

publ
Get

InS
usin

ic abstract String-get'CursorNanme ( ) throws SQ.Exception
the name of the implicit SQL cursor used by this iterator.

DL, a result table is retrieved through a named cursor. The current row of a result can be updated or de
) a positioned‘update or delete statement that references the cursor name.

SQUJ suppertsthis SQL feature by providing the name of the implicit cursor used by an iterator. The cur

row

of an ‘iterator is also the current row of this implicit cursor.

T P
D

eted

ent

NOTE 30 — If positioned update is not supported, then an SQLEXxception is thrown.

Returns

148

The iterator's SQL cursor name.
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Throws

— SQLException — if the SQL-implementation raises an exception condition.

(8]

cali runtima Namaedltar ator
SR Re e eateFato!

12.2-

publli ¢ i nterface Nanedlterator
extends Resul tSetlterator

An i|pterface implemented by all iterators that employ a strategy of binding by name. All such'iterators depend
on tihe name of the columns of the data to which they are bound, as opposed to the order of the columns tp
whi¢h they are bound.

In agldition to implementing this interface, classes that implement the Namedlterator interface shall provige:

— A public constructor that, when invoked, takes an RTResultSet objectas-an argument. If the construgtion
of a named iterator results in an exception being thrown, it is assumedhthat the iterator automatically closes
the underlying RTResultSet object. This only applies to exceptions thrown during construction.

— |A named accessor method for each <java id> appearing in the <java pair list> of the <iterator declaration
clause> that declared the current iterator. Each named accessor method uses as its name an exact casg-
matching copy of its <java id>. Using case-insensitive comparison, the name of the accessor method|is
equal to the name of its associated result column.

— [Once next () has returned false, the behaviour of:any named accessor method is implementation-depenglent.
12.2.4 xglj.runtime.Positionedlter ator

12.2.4.1 Interface Overview

publli ¢ interface Rasirtionedlterator
extends Resul t\Setlterator

An interface implemented by all iterators that employ a by position binding strategy. All such iterators depend
on tie positien.of the columns of the data to which they are bound, as opposed to the names of the columps to
whi¢h theysare bound.

de:

In addition to implementing this interface, classes that implement the Positionedlterator interface shall pro

— A public constructor that, when invoked, takes an RTResultSet object as an argument. If the construction
of a positioned 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.

— A positioned accessor method for each column in the expected result. The name of the positioned accessor
method for the N-th column will be getColN.
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12.2.4.2 Methods

12.2.4.2.1 endFetch ()

publ

This
to fe
the 1

Refurns

Th

Seg Also

12.2.5 gglj.runtime.ResultSetlter ator

12.2.5.1 Interface Overview

publ
Ani

12.2.5.2 Variables

i c abstract bool ean endFetch ( ) throws SQLException

method is used to determine the success of a FETCH. . . | NTO statement; it returns true if thedast att¢
tch a row failed, and returns falseif the last attempt was successful. Rows are attempted to be-fetChed \
ext () method is called (which is called implicitly during the execution of a FETCH. . . | NTO statem

NOTE 31 — If next () has not yet been called, this method returns true.

If the iterator is not positioned on a row, then true; otherwise, false.

[OWS

SQLException — if the SQL-implementation raises an exception condition.

Subclause 12.2.5.3.9, “next ()”

ic interface-Resul tSetlterator

hterface that-defines the shared functionality of those objects used to iterate over the contents of an iter

empt
vhen
ent).

ator.

122521 ASENSITIVE

publ

ic static final int ASENSI Tl VE = 1;

Constant used by the “sensitivity” Java field, indicating that the iterator is defined to have an asensitive cursor.

150
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122522 FETCH_FORWARD

public static final int FETCH FORWARD = j ava. sql . Resul t Set . FETCH_FORWARD;

Constant used by sglj.runtime.Scrollable.setFetchDirection, sglj.runtime.ExecutionContext.getFetchDi-
rection, and sglj.runtime.ExecutionContext.setFetchDir ection to indicate that the rows in an iterator object
will|be processed in a forward direction, first-to-last.

122523 FETCH_REVERSE

publlic static final int FETCH REVERSE = java. sql. Resul t Set. FETCH_REVERSE;

Conptant used by sglj.runtime.Scrollable.setFetchDirection, sglj.runtime.ExecdtionContext.getFetchDi-
rectjon, and sglj.runtime.ExecutionContext.setFetchDirection to indicate that'the rows in an iterator object
will[be processed in a reverse direction, last-to-first.

12.2.5.24 FETCH_UNKNOWN

publlic static final int FETCH UNKNOMN = java. sgl‘CResul t Set . FETCH_UNKNOWN\,;

Constant used by sglj.runtime.Scrollable.setFetchDirection, sglj.runtime.ExecutionContext.getFetchDi-
rectjon, and sglj.runtime.ExecutionContext.setk-etchDirection to indicate that the order in which rows|in
an iterator object will be processed is unknown.

12.2.5.25 INSENSITIVE

publlic static final int KNSENSITIVE = 2;

Conptant used by the “sefsitivity” Java field, indicating that the iterator is defined to have an insensitive cufsor.

122526 SENSITIVE

publlic.static final int SENSITIVE = 3;

Constant used by the “sensitivity” Java field, indicating that the iterator is defined to have a sensitive cursor.

12.2.5.3 Methods

NOTE 32 — Once method i SCl osed() has returned true, the behaviour of any other method on that iterator is implementation-
dependent.
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12.25.3.1 clearWarnings()

public abstract void clearWarnings ( ) throws SQ.Exception

After this call, getWarnings returns null until a new warning is reported for this iterator.

Throws

— |SQLException — if the SQL-implementation raises an exception condition.

12.25.3.2 close()

publli ¢ abstract void close ( ) throws SQ.Exception

Clodes the iterator object, releasing any underlying resources. It is recommended that iterators be explicitly
closgd as soon as they are no longer needed, to allow for the immediate release of resources that are no longer
needed.

NOTE 33 — 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

Seg Also

— |Subclause 12.2.5.3.8, “isClosed ()*

12.25.3.3 getFetchSize()

synghroni zed publ{ic”int getFetchSize ( ) throws SQ.Exception

Retrjieves the number of rows that is the current fetch size for this iterator object. If this iterator object has not
set g fetch size by calling the method setFetchSize, or has set a fetch size of 0 (zero), then the value returped
is implementation-dependent.

Returns

— The current fetch size for the iterator object.

Throws

— SQLException — if the SQL-implementation raises an exception condition.
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12.25.3.4 getResultSet ()

publ

ic abstract ResultSet getResultSet ( ) throws SQ.Exception

Returnsthej ava. sqgl . Resul t Set object associated 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

JDB(C positional column access methods will not raise an SQLNullException). This method is provided.fo
facilitate interoperability with JDBC.

If sul
betw

Refurns

Th

12.3

synq

Retr

Returns

Th

pport for Feature J0O02, “ResultSetlterator access to JDBC ResultSet” is provided, then any syrchroniz;
een the iterator and the produced j ava. sql . Resul t Set object is implementation-defined.

NOTE 34 — For maximum portability, this method should be invoked before the first next () method.invocation on the ite
Dnce the ] ava. sql . Resul t Set object has been produced, all operations to fetch data shouldbe-through the
ava. sgl . Resul t Set object.

A java. sql . Resul t Set object for this iterator.

[OWS

ator access to JDBC ResultSet”, is not provided.

5.35 getRow ()

hroni zed public int getRow, (™) throws SQ.Exception

eves the current row number. Fhe first row is number 1, the second is number 2, and so on.

If there is no current row, then 0 (zero); otherwise, the number of the current row.

[OWS

SQLEXception — if the SQL-implementation raises an exception condition.

tion

rator.

SQLException: OLB-specific error — unsupported feature — if support for Feature J002, “ResultSeflter-

12.25.3.6 getSensitivity ()

synchroni zed public int getSensitivity () throws SQLException

Retrieves the sensitivity of this iterator object. The sensitivity is determined by the <iterator declaration clause>
and by the SQLJ runtime implementation that created the iterator object.

©ISO/IEC 2016 — All rights reserved Package sglj.runtime

153


https://standardsiso.com/api/?name=588a6fa202f6e14805e70a63b088a5d8

I SO/IEC 9075-10:2016(E)
12.2 SQLJ runtimeinterfaces

Returns

— Case:

e Ifthis iterator object was declared with the <predefined iterator with keyword> sensitivity and a cor-
responding <with value> SENSI TIVE, and the SQLJ runtime that created this iterator object supports

e Ifthis iterator object was declared with the <predefined iterator with keyword> sensitivity andalcor-
responding <with value> INSENSI TIVE, and the SQLJ runtime that created this iterator object'supports
insensitive iterators, then Resul t Set | t er at or . | NSENSI TI VE.

e Ifthis iterator object was declared with the <predefined iterator with keyword> sensitivity and alcor-
responding <with value> ASENSITIVE, then Resul t Set | t er at or . ASENSL TI'VE.

e Otherwise, an implementation-dependent value.

Throws

— |SQLException — if the SQL-implementation raises an exception condition.

12.25.3.7 getWarnings ()

publli c abstract SQ.Warning getWarni ngs ( ) .throws SQLException

Theflfirst warning reported by calls on this iterator-is returned. Subsequent iterator warnings will be chaingd to
this SQLWarning.

The|warning chain is automatically cleared-each time the iterator object is advanced to the next row.

NOTE 35 — This warning chain only covers warnings caused by iterator methods. Any warning caused by statement execution
such as fetching OUT parameters) will'be chained on the ExecutionContext object.

Refurns

— |If there are no ertars, then null; otherwise, the first SQLWarning.

Throws

— |SQLEXception — if the SQL-implementation raises an exception condition.
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122538 isClosed ()

public abstract boolean isC osed ( ) throws SQLException

Returns

— [If this iterator has been closed, then true; otherwise, false

Throws

— |SQLException — if an error occurs determining the close status of the iterator.

Seg Also

— |Subclause 12.2.5.3.2, “close ()”

12.25.39 next ()

publli c abstract bool ean next ( ) throws SQLException

Advpnces the iterator to the next row. At the beginning, the iterator is positioned before the first row.
NOTE 36 — A FETCH. . . | NTOstatement performs-an implicit invocation of next () on the iterator passed.

Returns

— [If there was a next row in the iterator, then true; otherwise, false.

Throws

— |SQLException —<iif\an exception occurs while changing the position of the iterator

12.2.5.3.10 setFetchSize (int)

synéhronizedpublicvoid setFet chSize (nt—+rows ) throws SOLException

Gives the SQLJ runtime a hint as to the number of rows that should be fetched when more rows are needed
from this iterator object. If the value specified is zero, then the runtime is free to choose an implementation-
dependent fetch size.
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Parameters

— rows — the default fetch size for result sets generated from this iterator object.

Throws

— |SQLException — if the SQL-implementation raises an exception condition, or the condition 0 (zero) <
rows < ECtxt. get MaxRows( ) is not satisfied, where ECtxt is the ExecutionContext object that was pised

to create this iterator object.

Confor mance Rules

None.
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.6 sglj.runtime.Scrollable

12.2.6.1 Interface Overview

publ
This

a Scfollable iterator object is implementation-defined.

12.2.6.2 Variables

Nong.

12.2.6.3 Methods

12.2.6.3.1 absolute (int)

publli ¢ abstract bool ean absolute ( int rows throws SQLException

Moyes the iterator object to the row with the given row number.

If the row number is positive, the iterator.@bject moves to the row with the given row number with resped
its bpginning. The first row is row 1, the.second is row 2, and so on.

If th
end.

An 3

P given row number is negative, the iterator object moves to an absolute row position with respect to
For example, calling absel wt'e( - 1) positions the iterator object on the last row, absol ut e( - 2) indi¢
the mext-to-last row, and so-en.

ic interface Scroll abl e

interface provides a set of methods that all scrollable iterator objects support. The effect of anjupdatg

ttempt to position-the-iterator object beyond its first or last row leaves the iterator object before or aft¢

first|or last row, respectively.
NOTE 37 — Galling absol ut e( 1) isthe same as calling fi r st () . Calling absol ut e(- 1) is the same as callirlg
ast ().
Re‘urns

If the iterator object is on a row, then true; otherwise, false

Throws

SQLException — if the SQL-implementation raises an exception condition, or row is 0 (zero).
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12.2.6.3.2 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.

12.2.6.3.3 beforeFirst ()

publli ¢ abstract void beforeFirst ( ) throws SQLException

MoVes the iterator object to immediately before its first row. Has no effect if-the iterator object contains rjo
rows.

Throws

— |SQLException — if the SQL-implementation raises afvexception condition.

12.2.6.3.4 first ()

publli ¢ abstract bool ean first ( () .tthrows SQ.Exception

MoVes the iterator object to its firstirow.

Refurns

— [If the iterator objéeetis on a row, then true; If there are no rows, then false.

Throws

— [SQLEXxception — if the SQL-implementation raises an exception condition.
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12.2.6.3.5 getFetchDirection ()

public abstract int getFetchDirection ( ) throws SQ.Exception

Retrieves the direction for fetching rows for this iterator object. If this iterator object has not set a fetch direction
by calling the method set Fet chDi r ect i on(), then the value returned is the default specified in
Subglause 12.2.6.3.13, “setFetchDirection (int)”.

Refurns

— |The fetch direction for this iterator object.
Throws

— |SQLException — if the SQL-implementation raises an exception condition.

12.2.6.36 isAfterLast ()

publli ¢ abstract bool ean isAfterLast ( ) throws SQUException

Indigates whether the iterator object is after its last row.

Refurns

174

— [If the iterator object is positioned after its last row, then true; otherwise false. Returns false when th¢
iterator object contains no rows.

Throws

— |SQLException — if the SQL-implementation raises an exception condition.

12.2.6.3.7 isBeforeFirst ()

publli c4abstract bool ean isBeforeFirst ( ) throws SQLException

I d' £ atls +la ++ + o + 2o oot MY 'S
ndaicates-wnetnertnetteratot UUJTLL TS UTTUTT TS TITSU TUVV.

Returns

— If the iterator object is positioned before its first row, then true; otherwise false. Returns false when the
iterator object contains no rows.
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Throws

SQLException — if the SQL-implementation raises an exception condition.

publ
Indi

i c abstract boolean isFirst ( ) throws SQ.Exception

cates whether the iterator object is on its first row.

Returns

Th

12.3

publ
Indi

If the iterator object is positioned on its first row, then true; otherwise false. Retdrns false when the ite
object contains no rows.

[OWS

SQLException — if the SQL-implementation raises an exception condition.

639 isLast ()

i c abstract boolean isLast ( ) throws SQ.Exception

cates whether the iterator object is on.its last row.

NOTE 38 — Invocation of the method i slk-ast () may be expensive, because the SQLJ driver might need to fetch ahead
ow in order to determine whether the'eurrent row is the last row.

Refurns

Th

If the iterator object)is positioned on its last row, then true; otherwise false. Returns false when the ite
object containsno rows.

[OWS

SQLEXxception — if the SQL-implementation raises an exception condition.

ator

one

rator

12.2.6.3.10 last ()

publ

ic abstract boolean last ( ) throws SQLException

Moves the iterator object to its last row.

160
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Returns

— If the iterator object is positioned on a row, then true; otherwise false. Returns false when the iterator

Thr

object contains no rows.

12.3

publ
Moy

Refurns

Th

12.3

publ

Moy
Atte
resp

Returns

SQLException — if the SQL-implementation raises an exception condition.

.6.3.11 previous|()

ic abstract bool ean previous ( ) throws SQLException

es the iterator object to its previous row.

If the iterator object is positioned on a row, then true; if it is positioned before its first row or after its
row, then false. Returns false when the iterator object contains no rows.

[OWS

SQLEXxception — if the SQL-implementationiraises an exception condition.

.6.3.12 relative (int)

ic abstract bool ean relative ( int rows ) throws SQLException

es the iterator object-the/given number of rows, either positive or negative, from its current position.
mpting to move beyond its first or last row positions the iterator object before or after its first or last
betively. Invokirgyrel at i ve(0) is valid, but does not change the iterator object position.

Ifthe iterator object is positioned on a row, then true; false otherwise. Returns false when the iteratg

nhjprt contains no rows

Throws

SQLException — if the SQL-implementation raises an exception condition.
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12.2.6.3.13 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

valueissqgl j.runti me. Resul t Set |t erator. FETCH FORWARD.

Palameters

Th

direction — the initial direction for processing rows.

[OWS

Set | terator. FETCH_UNKNOMN.

Confor mance Rules

None.

162

SQLEXxception — if the SQL-implementation raises an exception condition; 0r'the given direction is|not
one of Resul t Set I t er at or . FETCH_FORWARD, Resul t Set | t er at or{ PETCH_REVERSE, or Resyl t -
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12.3 SQLJ Runtime Classes

12.3.1 sglj.runtime.AsciiStream

12.3.1.1 Class Overview

j ava. | ang. Qbj ect

+—java.io. |l nput Stream

+—java.io.FilterlnputStream

+—sqglj.runtine. St reamh apper

+—sqglj.runtine. Ascii Stream

publli ¢ cl ass Ascii Stream
ext ends StreamA apper

AscliStream (sglj.runtime.AsciiStream) is a class derived from java.io.InputStream. The octets comprisirjg an
AscliStream object are interpreted as ASCII characters. lnworder to process an InputStream object as an igput
argument to an SQLJ executable clause, an SQLJ implenientation has to know both its length and the way to

inteflpret its octets. Therefore, an InputStream object’cannot be passed directly, but rather shall be an instance
of AlsciiStream, BinaryStream, or UnicodeStream:

Seg Also
— [Subclause 12.3.2, “sqlj.runtimé.BinaryStream”
— |Subclause 12.3.7, “sqlj.runtime.UnicodeStream”

12.3.1.2 Construectors

12.3.1.2.3,> AsciiStream (InputStream)

public AsciiStream ( InputStreamin )

Creates an ASCII-valued InputStream object with an uninitialized length.

NOTE 39 — The length Java field shall 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.
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Parameters

— IN — the InputStream object to interpret as an AsciiStream object.

12,3422 —AscHStream-{Fnput Stream it

publlic Ascii Stream ( InputStreamin, int length )

Cregtes an ASClII-valued InputStream object of given length.

Palameters

— |IN — the InputStream object to interpret as an AsciiStream object.

— |length — the length in octets of the AcsiiStream object.

12.3.2 gglj.runtime.BinaryStream

12.3.2.1 Class Overview

j ava. | ang. Obj ect

+—java.io. | nput Stream

+—java.io. Filterlnput Stream

+— sql4\runti ne. St r eam apper

+—sqlj.runtine. BinaryStream

publli ¢ cl ass Bi naryStream
ext ends Steamh apper

BinaryStream (Sqlj.runtime.BinaryStream) is a class derived from java.io.InputStream. The octets comprising
a BiparyStream object are not interpreted as characters. In order to process an InputStream object as an ipput
argument to an SQLJ executable clause, an SQLJ implementation has to know both its length and the way to

intepret its octets. Therefore, an InputStream object cannot be passed directly, but rather shall be an instgnce
of AsciiStream, BinaryStream, or UnicodeStream.

SeeAlso

— Subclause 12.3.1, “sqlj.runtime.AsciiStream”

— Subclause 12.3.7, “sqlj.runtime.UnicodeStream”
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12.3.2.2 Constructors

12.3.2.2.1 BinaryStream (I nputStream)

publlic BinaryStream ( InputStreamin )

Cregtes a Binary-valued InputStream object with an uninitialized length.

NOTE 40 — The length Java field shall be set via a call to set Lengt h() before a BinaryStream object is)stibstituted far an
nput (or inout) parameter in an invocation of an SQL-statement.

Palameters

— |IN — the InputStream object to interpret as a BinaryStream object.

12.3.2.2.2 BinaryStream (InputStream, int)

publlic BinaryStream ( InputStreamin, int |length )

Cregtes a binary valued InputStream object of given lengttx

Parlameter s

— [IN — the InputStream object to interpret as a BinaryStream object.
— |length — the length in octets of the BinaryStream object.

12.3.3 sglj.runtime.DefaultRuntime

12.3.3.1 Class Overview

j ava. | ang;.6bj ect

+—>ql j . runti ne. Runti neCont ext

+—sqlj.runtine. Defaul t Runti me

public class Defaul tRuntinme
ext ends Runti neCont ext

The DefaultRuntime class implements the expected runtime behavior defined by the abstract RuntimeContext
class for most Java Virtual Machine environments.
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12.3.3.2 Constructors

12.3.3.2.1 DefaultRuntime ()

publli ¢ Defaul tRuntinme ( )

12.3.3.3 Methods

12.3.3.3.1 getDefaultConnection ()

publli ¢ Connection get Def aul t Connection ( )

Theldefault data source defined in JNDI is used to establish the default cennection. If no such data source is

defiped or the connection cannot be established, then null is returnedh

Returns

— [If the default data source does not exist or cannot establish a connection, then null; otherwise, a defaplt

Connection object, as defined by the default data-source.

Overrides

— |get Def aul t Connecti on() in class RuntimeContext

Seg Also

— [Subclause 12.3.5.2.1; “DEFAULT_DATA_SOURCE”

12.3.3.3.2 getk-oader For Class (Class)

publli c”Loader getLoaderForC ass ( Cass forCass )

Creates ard returms a defautt toader object that uses the tlass toader of the giverrclass:

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

12.3

12.3

j avd

publ

An |
An 4

ont
exed
sQL

cutimn cancellation. Execution control operations modify the semantics of subsequent SQL-statements exed
is execution context object. Execution status operations describe the results of the last SQL-statement

get Loader For Cl ass() in class RuntimeContext

Also

Subclause 13.3.1, “sqlj.runtime.profile.DefaultLoader

4 sglj.runtime.ExecutionContext

4.1 Class Overview

1. | ang. Obj ect

—sqlj.runtime. Executi onCont ext

i c class ExecutionContext
ext ends Obj ect

FxecutionContext object provides the execution context in which SQLJ executable clauses are perfor
xecution context object contains a-number of operations for execution control, execution status, and

uted on this execution context object. Execution cancellation methods terminate the currently execut
-statement on this execution context object.

NOTE 41 — Concurrentl§zexecuting SQL-statements are expected to use distinct execution context objects. The execution cq
Class implementing the ExXecutionContext interface is not expected to support multiple SQL-statements executing with the g
bxecution context obiject. The client is responsible for ensuring the proper creation of distinct execution context objects whe
needed, or synchronizing the execution of operations on a particular execution context object. It is also assumed that generg
Calls to methods-on this class appear within a synchronized block to avoid concurrent calls. Recursive SQL execution calls g
ame connectiph context object are supported.

feature.

med.
bXe-
uted

ng

ntext
ame
re
ted

n the

outFeature JOO3, “Execution control”, if an ExecutionContext's Java fields have been set to anything d
their-respective default values, with the following routines, and an attempt is made to register a state

getMaxFieldSize
setMaxFieldSize
getMaxRows

setMaxRows;
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— getQueryTimeout

— setQueryTimeout

SeeAlso

— [Subclause 12.2.1.3.5, "getExecutionConiext ()"

12.3.4.2 Variables

12.3.42.1 ADD_BATCH_COUNT

publlic static final int ADD_BATCH COUNT = -3;

Conptant possibly returned by get Updat eCount indicating that the last statement encountered was adddd to
the gxisting statement batch rather than being executed.

Seg Also

— |Subclause 12.3.4.4.15, “getUpdateCount ()”

123422 AUTO_BATCH

publlic static final int AUTO BATCH = 100;

Congtant passed to set Bat chLi-nit to indicate that implicit batch execution should be performed, and that
the gctual batch size is at the discretion of the SQLJ runtime implementation.

Seg Also

— [Subclause 12:34.4.21, “setBatchLimit (int)”

12.3.42:3 EXEC_BATCH_COUNT

public static final int EXEC BATCH COUNT = -5;

Constant possibly returned by get Updat eCount indicating that the last execution was a statement batch exe-
cution.
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SeeAlso

Subclause 12.3.4.4.3, “executeBatch ()”
Subclause 12.3.4.4.15, “getUpdateCount ()”

12.3

publ

Con
was

See

12.3

publ

Con
ane

12.3

publ

Con
or it

4.24 EXCEPTION_COUNT

ic static final int EXCEPTI ON_COUNT = -2;
successfully completed, or that no operation has yet been attempted on this execution context object.

Also

Subclause 12.3.4.4.15, “getUpdateCount ()”

425 NEW_BATCH_COUNT

ic static final int NEWBATCH COUNT = -6;

Stant possibly returned by get Updat eCount indicating that the last statement encountered was addg
v statement batch rather than being executed.

Also

Subclause 12.3.4.4.15, “getUpdateCount ()”

426 QUERY.COUNT

ic staticyfibnal int QUERY_COUNT = -1,

Stant passibly returned by getUpdateCount indicating that the last execution produced a RTResultSet o
brator.

Stant possibly returned by getUpdateCount indicating that an exception was thrown befare the last execytion

dto

bject

See Also

Subclause 12.3.4.4.15, “getUpdateCount ()”
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123427 UNLIMITED_BATCH

public static final int UNLIM TED BATCH = -7

Constant passed to set Bat chLi ni t to indicate that no implicit batch execution should be performed upon
reaching a certain batch size.

Seg Also

— |Subclause 12.3.4.4.21, “setBatchLimit (int)”

12.3.4.3 Constructors

12.3.4.3.1 ExecutionContext ()

publli ¢ ExecutionContext ( )

The|default constructor for the ExecutionContext class.

12.3.4.4 M ethods

12.3.4.4.1 cancd ()

publli ¢ void cancel ( ) thriows SQLException

Thelcancel () method canbe Used by one thread to cancel an SQL-statement that is currently being exequted
by ahother thread using thisexecution context object. Note that this method has no effect if there is no
RTStatement object carsently being executed for this execution context object. If there is a pending statement
batch on this executioh context object, the statement batch is canceled and emptied.

Throws

— [SQLException — if unable to cancel

SeeAlso

— Subclause 12.3.4.4.5, “executeUpdate ()”
— Subclause 12.3.4.4.4, “executeQuery ()”
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12.3.4.4.2 execute()

publ

i ¢ bool ean execute ( ) throws SQLException

Prior to statement execution, if there is a pending statement batch on this execution context object and one or
more of the following conditions is true:

then|

If bg
is bg
state
Bat
obje]
ADD|
sett

Othg
batc
imp
j av

methods allow navigation through multiple j ava..sgl". Resul t Set objects.

The
any
sul

Batching is currently disabled on this execution context object.

The currently registered RTStatement object is not batchable.

the statement batch is implicitly executed using Bat chCont ext . execut eBat ch())

ment batch that includes the currently registered RTStatement object, as returhed by RTSt at enment . d
chCont ext () . Note that in this case, the statement may not return sideChannel j ava. sql . Resul t
cts. If the statement was added to the existing statement batch, then the update count is set to
| BATCH_COUNT. Otherwise, if the statement was added to a new<Statement batch, then the update cod
h NEW BATCH_COUNT.

rwise, a generic execute is performed on the currently registered RTStatement object. If a new staten
N is created as a result of executing the current RT Statement object, the current statement batch (if an
icitly executed. Under some situations, a single SQL-CALL statement might return multiple

h. sql . Resul t Set objects. The execut e(), get\Next Resul t Set (), and get Next Resul t Set (i

bide-channel result sets, and otherwise returhs false. The get Next Resul t Set () method or get Next

NOTE 42 — This method is called by 'generated code. Most programs do not need to call it directly. Instead, they will use g
jet Next Resul t Set () or get'Next Resul t Set (i nt) to navigate multiple j ava. sql . Resul t Set obj

f the current operation proguees multiple j ava. sql . Resul t Set objects, it is not released until all

ava. sql . Resul t Set-objects have been processed and get Next Resul t Set () orget Next Resul t Set (i
eturns null. If this execution context object is used to execute an SQL-statement while j ava. sql . Resul t Set objec
till pending from thie previous SQL-statement, or if an RTStatement object execution completes whilej ava. sql . Resul t
bbjects from a récursive call are still pending, the j ava. sql . Resul t Set objects are closed and discarded, and resoy
gre released,

f this gperation also produces side-channel update counts, they are discarded.

The currently registered RTStatement object is not batch compatible with the pending statement batgh.

Set (i nt) method is used to obtaifi:the next j ava. sql . Resul t Set object. When the RTStatement
objert is released, the update count is setto QUERY_COUNT.

f an error occurs during execution of the SQL-statement, the current RT Statement object is released and an SQLEXxception(i

=

tching is currently enabled on this execution context object and the currently registered RT Statement object
tchable, then the statement is batched rather than executed. The pending statément batch is replaced py a

et -
Set

ntis
hent
) is

nt)

execut e() method executes the currently registered RTStatement object and returns trueif it prodiiced

Re-

nly
pcts.

nt)
ks are
Set
rces

hrown. Subsequent calls to get Next Resul t Set () orget 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 i
assumed that the previous call to register and the subsequent call to release the current RTStatement object both appear with
same synchronized block.

Returns

If the statement produced a side-channel result set, then true; otherwise false.
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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 meout () on

this execution context object).

Seg Also

Subclause 12.3.4.4.2, “execute ()”

Subclause 12.3.4.4.18, “registerStatement (ConnectionContext, Object, int)”
Subclause 12.3.4.4.12, “getNextResultSet ()”

Subclause 12.3.4.4.13, “getNextResultSet (int)”

12.3.4.4.3 executeBatch ()

publ

Exe
arra

Upo
retu
resu

Onc

ic synchronized int[] executeBatch ( ) throws SQ<ExCeption

futes the pending statement batch contained in this execution context object and returns the result as
of update counts. If no pending statement batch exists;for this execution context object, null is retur

N direct or exceptional return from this method, update count is set to EXEC_BATCH_COUNT. If this me
ns successfully, the batch update counts of thistéxecution context object are updated to reflect the ret
It.

b this method is called, the statement bateh is emptied even if the call results in an exception. If a nev

statgment batch is created as a result of .€xecuting the current batch, the new batch is implicitly executed.
seqyent calls to this method return null*until another batchable statement is added.

Not¢ that exceptions returned by-this method will generally be instances of j ava. sql . Bat chUpdat eExd

tio

.

Returns

If no statement-batch exists, then null; otherwise, an array of update counts containing one element f
each command in the batch.

hn
ned.

thod
urn

Sub-

ep-

The array is ordered according to the order in which commands were inserted into the batch. Each ele

number of commands in the batch In thls case, each element shaII contam 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
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12.3.4.4.4 executeQuery ()

public RTResult Set executeQuery ( ) throws SQ.Exception

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 argsult
of executing the current statement, the new batch is implicitly executed. When the RTStatement object.is
relegsed, the update count is set to QUERY_COUNT.

NOTE 43 — This method is called by generated code. Most programs do not need to call it directly.

tis assumed that this method is called within a block that is synchronized on this execution context object. Furthermore, it if also
hssumed that the previous call to register and the subsequent call to release the current RT Statement object both appear withjn the
ame synchronized block.

Refurns

— |The result of calling executeQuery on the currently registered RTStatement object.

Throws

— |SQLException — if an error occurs during the execution.ef the given RTStatement object

Seg Also

— [Subclause 13.2.6.2.5, “executeRTQuery ()7
— [Subclause 12.3.4.4.18, “registerStatement (ConnectionContext, Object, int)”

12.3.4.45 executeUpdate ()

publlic int executeUpdate ( ) throws SQLException

Priof to statement execution, if there is a pending statement batch on this execution context object and any of
the following caonditions are true:

— [Batching.currently disabled on this execution context object.

— [Thécurrently registered statement is not batchable.

— The currently Tegistered RT Statement object IS not batch compatibie with the pending statement batch.
then the statement batch is implicitly executed using Bat chCont ext . execut eBat ch().

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 () . If the statement was added to the existing statement batch, update count is set to
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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.

- W e ol [ [T ol ! Al ! - e Ml ol
NUTL 835 — TIIS TIEUTUU TS LAITTU Uy UTTIETAlEU CUUT. TVIUST PTUYTAITTS UU TTULTIEEU U LAIT TUUTTELLTY.

t is assumed that this method is called within a block that is synchronized on this execution context object. Furthermorenit'is also
hssumed that the previous call to register and the subsequent call to release the current RTStatement object both appearwithjn the
ame synchronized block.

Refurns

— |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.

Seg Also

— |Subclause 12.3.4.4.5, “executeUpdate ()”
— [Subclause 12.3.4.4.18, “registerStatement (ConnectionContext, Object, int)”

12.3.4.4.6 getBatchLimit ()

syng¢hroni zed public int getBatchLimt ()

Returns the current batch limitthat was set for this execution context object.

Refurns

— |[Case:
e If theynaximum batch size is unlimited, then UNLI M TED_BATCH.

o Alf'the maximum batch size is finite and implementation-dependent, then AUTO _BATCH;

O\l H H laodal H Fay
v UUICTWISE, d TTTAATITIUTTT DatllT SIZE TI-U.
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12.3.4.4.7 getBatchUpdateCounts()

public synchroni zed int[] getBatchUpdateCounts ( )

Returns an array of update counts containing one element for each command in the last statement batch to
successfully complete execution. Returns null if no statement batch has completed execution.

Returns

— |If no 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 valye —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 updgte
count or the value —2 as a generic success indicator.

12.3.4.4.8 getFetchDirection ()

synghroni zed public int getFetchDirection ( ) _rhrows SQLException

Retrjieves the current fetch direction for scrollable iterator objects generated from this ExecutionContext oljject.
If thjs ExecutionContext object has not set a fetch direction by calling set Fet chDi r ect i on() , then the value
retuned is the default specified in Subclause 12:3.4.4.22, “setFetchDirection (int)”.

Returns

—

— |The current fetch direction for-scrollable iterator objects generated from this ExecutionContext objec

Throws

— |SQLException~-if the SQL-implementation raises an exception condition.

12.3.4.4.9 getFetchSize ()

synchroni zed public int getFetchSize ( ) throws SQLException

Retrieves the number of rows that is the current fetch size for iterator objects generated from this Execution-
Context object. If this ExecutionContext object has not set a fetch size by calling setFetchSize, then the value
returned is 0 (zero). If this ExecutionContext object has set a non-negative fetch size by calling the method
setFetchSize, then the return value is the fetch size specified on setFetchSize.
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Returns

The current fetch size for iterator objects generated from this ExecutionContext object.

Throws

12.3

publ

The
for §
VAR
can

para
datal

By

SQLException — if the SQL-implementation raises an exception condition.

4.4.10 getM axFieldSize ()

i c synchroni zed int get MaxFi el dSize ( )

maximum Java field size limit (in bytes) is the maximum amount of data returried for any column va
QL-statements subsequently executed using this execute context object; itonly applies to BINARY,
BINARY, LONGVARBINARY, CHAR, VARCHAR, and LONGVAREHAR columns. These colum
pe fetched into Java String, Byte array, or Stream objects. The limit affects both QUT parameters and | N
meters passed, and the result returned from any SQLJ executable €lause. If the limit is exceeded, the eX
is discarded.

efault, the maximum Java field size limit is zero (unlimited).

Returns

12.3

publ

The
retu
is ex

By ¢

The current maximum Java field size limit; 0-(zero) means unlimited.

4.4.11 getMaxRows ()

i ¢ synchroni zed int getW¥axRows ( )

maximum rows limit-is.the maximum number of rows that any iterator or j ava. sql . Resul t Set 0
ned by SQL-statenients subsequently executed using this execution context object can contain. If the
ceeded, the excess-fows are dropped.

efault, the max rows limit is zero (unlimited).

Refurns

ue

oUT
Cess

bject
imit
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‘The current maximum rows limit; O (zero) means unlimited.
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12.3.4.4.12 getNextResultSet ()

public synchroni zed Result Set get Next ResultSet ( ) throws SQLException

This method effectively invokes t hi s. get Next Resul t Set (j ava. sqgl . St at enent . CLOSE_CUR-
RENT_RESULT) to return the currently registered RTStatement's next j ava. sgl . Resul t Set object (if any).

Returns

— |If there are no further j ava. sql . Resul t Set objects, then null; otherwise, the next side-ehannel result
set.

Throws

— |SQLException — if an error occurs obtaining the next j ava. sql . Resul.t)Set object

— |SQLException: OLB-specific error — unsupported feature — if closeType is set to other than
j ava. sql . St at ement . CLOSE_CURRENT_RESULT and support,for Feature JO09, “Multiple Open
ResultSets”, is not provided

Sea Also

— [Subclause 12.3.4.4.2, “execute ()”

— |Subclause 12.3.4.4.13, “getNextResultSet (int)
— |Subclause 13.2.6.2.29, “getMaxRows ()”

— |Subclause 13.2.6.2.34, “getResultSet:()”

12.3.4.4.13 getNextResultSet’(int)

publli ¢ synchroni zed-Resul t Set get Next ResultSet ( int closeType ) throws SQLException

MoVes to the currently registered RTStatement object's nextj ava. sql . Resul t Set object. The first timg this
method is called\after an SQL-statement is executed, the first side-channel result set is returned (if any). Fugther
calld to get Next Resul t Set (i nt) advance to and return subsequent j ava. sql . Resul t Set objects of the
currgntly registered RTStatement. get Next Resul t Set (i nt) returns null if there are no further

javhssql . Resul t Set objects; null is also returned if an SQL-statement has not yet been executed on this
exedution-context nhjnrf

If the constantj ava. sql . St at enment . CLOSE_CURRENT_RESULT is passed, thenthe j ava. sql . Resul t Set
object returned by the last call to get Resul t Set () against the currently registered RTStatement is closed. If
the constantj ava. sql . St at enment . CLOSE_ALL_RESULTS s passed, thenall openj ava. sqgl . Resul t Set
objects previously obtained from the currently registered RTStatement are closed. If the constant

j ava. sql . St at enent . KEEP_CURRENT_RESULT is passed, then the lastj ava. sql . Resul t Set object
obtained from the currently registered RTStatement is left open.
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NOTE 45 — 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 a recursive call are still pending, the j ava. sql . Resul t Set objects are closed and discarded, and resources
are released.

fihic anaration alco neadicanc oida chaonnal yndatn conte thavy ava dicoardad
Tt operatrorn s oot sSTat-criateTip courtoT ey ot T

f an error occurs during a call to get Next Resul t Set (i nt ), the currentj ava. sql . Resul t Set object is.rel

aind an SQLException is thrown. Subsequent calls to get Next Resul t Set (i nt) return null.

Palameters

closeType — one of the values j ava. sql . St at enent . CLOSE_CURRENT_RESULT,
j ava. sqgl . St at ement . CLOSE_ALL_RESULTS, andj ava. sql . St at enent,"KEEP_CURRENT _REY

Refurns

Th

12.3

If there are no further j ava. sql . Resul t Set objects, then null; otherwise, the next side-channel re
set.

[OWS

SQLEXxception — if an error occurs obtaining thennext j ava. sql . Resul t Set object

Also

Subclause 12.3.4.4.2, “execute ()”

Subclause 12.3.4.4.12, “getNextResultSet ()”
Subclause 12.2.5.3.4, “getResultSet ()”
Subclause 13.2.6.2.29;“getMaxRows ()”
Subclause 13.2.6,2.34, “getResultSet ()”

4.4.14 getQueryTimeout ()

pased

ULT

sult

ics/synchronized int getQueryTi neout ()

publ

The query timeout limit is the maxiumum 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 SQLEXxception is thrown.

By default, the query timeout limit is zero (unlimited).
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urns

— The current query timeout limit in seconds; 0 (zero) means unlimited.

12.3

publ
Retu

usinp this execution context object. 0 (zero) is returned if the last SQL-statement was nota DML statemg

4415 aatllndataCount N
oPaatec Ot

T Lo 9ot

i ¢ synchroni zed int getUpdateCount ( )

rns the update count, defined as the number of rows updated by the last SQL-statement to complete execy

tion

nt.

QUERY_COUNT is returned if the last SQL-statement created an iterator object or j. ava. sql . Resul t $et

objert.

EXCEPTION_COUNT is returned if an exception occurred before the last SQL~Statement completed execution,

or np operation has yet been attempted.

Refurns

12.3

publ

Rety
obje

SQUWarning chain returned represents those warnings that occured during the execution of the last SQL-

Case:

then NEW BATCH_COUNT.

e If the last SQL-statement was batchable and was added to the current statement batch, then
ADD_BATCH_COUNT.

e If a statement batch has completedsexecution more recently than any unbatched statement, then
EXEC_BATCH_COUNT.

e Otherwise, the number of ¥ows updated by the last operation.

4.4.16 getWarnings/()

i ¢ synchrofnized SQLWArni ng get Warni ngs ( )

ct. Subsequent warnings resulting from the same SQL-statement are chained to this SQLWarning. TH

statgnient and the subsequent binding of any output host variables.

e Ifthe last SQL-statement was batchable and was added as the first member of a new statement batch,

rns the firstwarning reported by the last SQL-statement to complete execution using this execution comtext

e

NOTE 46 — If an iterator is being processed, then all warnings associated with iterator column reads are chained on the iterator

object.

Returns

If no warnings occurred, then null; otherwise, the first SQLWarning.
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12.3.4.4.17 isBatching ()

publ

i ¢ 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

state

Ret

12.3

publ

Cred

do not need to call it directly.

The
“cor

objeft is created using the get St at enent () method It batching is currently enabled, then the current state
batch is passed as an additional argument to the-get St at ement () method. If there is no pending statem
batch, then the current statement batch passedto get St at ement () isnul | .

The
cont

ment batch exists.

urns

If batching enabled, then true; otherwise, false.

4.4.18 register Statement (ConnectionContext, Object, int)

i c RTStatenent registerStatenent
( ConnectionContext connCtx, Object profileKey, int,st'nm Ndx )
throws SQLException

tes, registers and returns an RTStatement object. This method'is called by generated code. Most prog

RTStatement object is created by accessing the ConnectedProfile object within connection context ol
nCtx” that has the key “profileKey”. The RTStatement object at index “stmtNdx” in the ConnectedPr

RTStatement object created is registered and becomes the current RTStatement object of this executi
xt object.

ams

ject
Dfile
ment
ent

pn

For gach of the maximum rows,maximum Java field size, and query timeout limits of this execution context

Notg

is saved and the RTStatement ObJECt returned by thls method becomes the currentlyreglstered RTStatement obJect Once the

t, if the limit has a non-default value, then the corresponding methods for setting these limits on the r
| RTStatement object are invoked. An SQLEXxception is thrown if the runtime class implementing
atement does not support changing the limit to a non-default value.

that if this method throws an exception, no RTStatement object will be registered.

bgis-

OTE 47==1Itis assumed that this method is called within a block that is synchronized on this execution context object. Subsefjuent

alls to'execute and release the RTStatement object returned should also appear within the same synchronized block. If the

Eis

nother RTStatement object currently reglstered on thls executlon context object |t is assumed that thls method is a recursive call

bject

execution of this new RTStatement object has completed execution and 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

180
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— profileKey — 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 registered

Returns

— [The newly-created and -registered RT Statement 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 RT Statementobject

Seg Also

— |Subclause 12.3.4.4.19, “releaseStatement ()”

— |Subclause 13.2.2.2.4, “getStatement (int, Map)”

— |Subclause 12.2.1.3.3, “getConnectedProfile (Object)”

— |Subclause 13.2.2.2.5, “getStatement (int, BatchContext, Map)”

12.3.4.4.19 releaseStatement ()

publlic void rel easeStatenent ( ) throws SQLException

Relgases the currently registered RTStatement object, signaling that all execution related operations have
completed. Once this method has begri executed, r egi st er St at ement can be called again. The SQL warrings
and fipdate count are updated as réflected by the registered RTStatement object and the execution RTResu|tSet
objefts.

If the execution of the currently registered RTStatement object produced multiple j ava. sql . Resul t Sejt
objectsand notall j avaxsql . Resul t Set objects have been implicitly or explicitly closed, then this operation
is a ho-op. In such cases, this method is automatically called to release the RTStatement object once all
j avf. sql . Resukt-Set objects have been processed and get Next Resul t Set () orget Next Resul t Set (i|nt)
returns null.

Thig methed.calls the execut eConpl et e() method of the registered RT Statement object.

NOTE"48 — This method is called by generated code. Most programs do not need to call it directly.

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 RT Statement object both appear within the
same synchronized block.

Throws

— SQLException — if an error occurs retrieving the warnings
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12.3.4.4.20 setBatching (boolean)

public synchroni zed void setBatching (bool ean doBat ch)

Enables or 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 batch
for deferred execution instead of being executed immediately. A statement batch can be executed expligitly
using the execut eBat ch() command. Statement batches are also executed implicitly when a statement|that
canrjot 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.

Whan batching is disabled, statements are executed as usual. Subsequent statements are net'considered fc
addifion to the pending statement batch.

=

Thig method only affects statements encountered after it is called. It does not affect statements that have pfevi-
ously been or are currently being executed, nor does it affect the pending statemenitbatch.

Palameters

— |doBatch — true if batching should be enabled, false if batchingshould be disabled

12.3.4.4.21 setBatchLimit (int)

publli ¢ synchroni zed void setBatchLimt (int” batchLimt)

—

Sets|the maximum batch size. When batching’is-enabled and the maximum batch size is exceeded, implidi
batch execution is performed.

Thelfollowing remarks assume that batehing is enabled.

— |When the constant UNLI M FED BATCH is specified, the maximum batch size is unlimited, and can ngt be
exceeded. New ExecutionContext objects are always created with UNLI M TED_BATCH.

— [When a positive bat-chLi ni t is specified, an implict batch execution will be performed whenever the
number of batched statements reaches bat chLi mi t .

— [When the constant AUTO_BATCH is specified, the maximum batch size is finite but unspecified. Whengver
a batch-compatible statement is added to a batch, the SQLJ runtime implementation may decide to dd one
of the following:

o AAdd the statement to the batch.

= rar 4 PP R N N | 4 Hp. Py laatala 4lo ot - lo ol
hd CATLULT UTC CUTTTTIU TTOTIECTTIULY UdtLlT dltua Litalt d TICW SITTYTTTUTT UdiLlT tidat LUTILAITIS UiIT DLC{LCIIICIIt.

» Add the statement to the current batch and execute the batch. As a special case of this situation, given
an empty batch, the implementation may also simply go ahead and execute the statement.

— The implementation should reasonably avoid creating out-of-memory conditions due to implicit batching
with AUTO_BATCH.
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This method only affects statements encountered after it is called. It does not affect statements that have previ-
ously been or are currently being executed, nor does it affect the pending statement batch.

Parameters

— batchl imit— UNI | M TED BATCH if the maximum batch size is unlimited, AUTO BATCH if the maximum
batch size is finite and implementation dependent, or n>0 for a maximum batch size of n.

12.3.4.4.22 setFetchDirection (int)

publli ¢ synchroni zed void setFetchDirection ( int direction ) throws SQ.Exception

Givags the SQLJ runtime a hint as to the direction in which rows of scrollable iterater objects are processed.
Thehint applies only to scrollable iterator objects created using this ExecutionContext object. The default value
is sglj.runtime.ResultSetlterator. FETCH_FORWARD.

Palameters

— [direction — the initial fetch direction for scrollable iteratorobjects generated from this ExecutionContext
object.

Throws

— |SQLException — if the SQL-implementation raises an exception condition, or the given direction is{not
one of Resul t Set | t er at or . FETCHEORWARD, Resul t Set | t er at or . FETCH_REVERSE, or Resl t -
Set |t erat or. FETCH_ UNKNOWN,

12.3.4.4.23 setFetchSize (int)

synghroni zed public.void setFetchSize ( int rows ) throws SQLException

Givgs the SQLJ ryuntime a hint as to the number of rows that should be fetched when more rows are needgd.
The|number of.rows specified affects only iterator objects created using this ExecutionContext object.

Pavl ameters

— rows — the fetch size for result sets associated with iterator objects whose initialization involves use of
this ExecutionContext object.

Throws

— SQLException — if the SQL-implementation raises an exception condition, or the condition 0 (zero) <
rows <t his. get MaxRows() is not satisfied.
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12.3.4.4.24 setMaxFieldSize (int)

publ

i ¢ synchroni zed voi d Set MaxFi el dSi ze (int max)

The maximum Java field size limit (in bytes) is the maximum amount of data returned for any column value
for SQL -statements subsequently executed using this execution context object; it only applies to BINARY,

VAR
can

para|
datal

By

BINARY, LONGVARBINARY, CHAR, VARCHAR, and LONGVARCHAR columns. These colum
pe fetched into Java String, Byte array, or Stream objects. The limit affects both OUT parameters anth™
Imeters passed, and the result returned from any SQLJ executable clause. If the limit is exceeded) the eX
is discarded. For maximum portability, use values greater than 256.

efault, the maximum Java field size limit is zero (unlimited).

NOTE 49 — Without Feature JO03, “Execution control”, if MaxFieldSize is set to other than its defaultalue and a subsequ
httempt is made to register an RTStatement object with such an ExecutionContext object, then an’SQLException condition
hrown: OLB-specific error — unsupported feature.

Parlameters

12.3

publ

The
retu
is ex

By

max — the new maximum Java field size limit; zero means unlimited

4.4.25 setMaxRows (int)

i ¢ synchroni zed voi d set MaxRows (i nt .nax)

maximum rows limit is the maximum number of rows that any iterator or j ava. sql . Resul t Set 0
ned by SQL-statements subsequently executed using this execution context object can contain. If the
ceeded, the excess rows are dropped.:

efault, the maximum rows limit is Zero (unlimited).

NOTE 50 — Without Feature J003;“EXecution control”, if MaxRows is set to other than its default value and a subsequent at
s made to register an RTStatementebject with such an ExecutionContext object, then an SQLEXxception condition is thrown:
Epecific error — unsupported feature.

Pajameters

12.3

max — the'hew maximum rows limit; zero means unlimited

ns
|IOUT
Cess

ent

Dject
imit

empt
OLB-

44,26 setQueryTimeout (int)

publ

i ¢ synchroni zed voi d set QueryTi neout (int seconds)

The query timeout limit is the maxiumum 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 SQLEXxception is thrown.

By default, the query timeout limit is zero (unlimited).

184

Object Language Bindings (SQL/OLB) ©ISO/IEC 2016 — All rights reserved


https://standardsiso.com/api/?name=588a6fa202f6e14805e70a63b088a5d8

I SO/IEC 9075-10:2016(E)
12.3 SQLJ Runtime Classes

NOTE 51 — Without Feature J003, “Execution control”, if QueryTimeout 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 SQLEXxception condition is
thrown: OLB-specific error — unsupported feature.

Parameters

— [SECOMUS — the TIew query timeout Wit T SECoTTdS; Zero mearts urhmmited:

12.3.5 gglj.runtime.RuntimeContext

12.3.5.1 Class Overview

java. | ang. Obj ect

1+—sqlj.runtine. Runti meCont ext

publli ¢ abstract class Runti meCont ext
ext ends Obj ect

The|RuntimeContext class defines system specific servicesto be provided by the runtime environment. The
RuntimeContext class is an abstract class the implementation of which might vary according to the Java Viytual
Madhine environment.

12.3.5.2 Variables

12.35.2.1 DEFAULT_DATA SOURCE

publlic static finals\String DEFAULT_DATA SOURCE = " dbc/ def aul t Dat aSour ce";

The JNDI name of-the’data source used to create the default Connection object, jdbc/defaul tDataSoufce.

Seg Also

— [Subclause 12.3.5.4.1, “getDefaultConnection ()
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12.35.2.2 DEFAULT_RUNTIME

public static final String DEFAULT_RUNTIME = "sqlj.runtime. Defaul t Runti me";

The fully-qualified class name of the default runtime implementation used if no other implementation has been
defined for a Java Virtual Machine environment.

Seg Also

— |Subclause 12.3.3.2.1, “DefaultRuntime ()”

12.35.2.3 PROPERTY_KEY

publlic static final String PROPERTY_KEY = "sqglj.runtine";

Thelkey under which the RuntimeContext implementation class name is\stored in the system properties.

12.3.5.3 Constructors

12.35.3.1 RuntimeContext ()

publli ¢ Runti meContext ( )

The|default constructor for the RuntimeContext class

12.3.5.4 Methods

12.35.4.1 getDefaultConnection ()

publji ¢ ,aabstract Connecti on get Def aul t Connection ( )

Retyrnsthe default Connection object, if one exists, or null otherwise.

NOTE 52 — Some environments might have an implicit Connection object available. For example, a Java Virtual Machine running
in an SQL-environment might have an implicit Connection object associated with the current SQL-session.

If the default data source is defined in JNDI, then it is used to establish the default Connection object.
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Returns

If no default Connection object exists, then null; otherwise, the default Connection object.

SeeAlso

12.3

publ

Resgurces and classes loaded from this Loader object are found in the same location that the given class

foun

Subclause 12.3.5.2.1, “DEFAULT_DATA_SOURCE”

5.4.2 getlL oader ForClass (Class)

i c abstract Loader getlLoaderForC ass ( Class fordass )

din.

NOTE 53 — The definition of location might vary depending on class loading and resolution semantics of the runtime implg
ation.

tis assumed that the argument substituted for forClass contains enough information for a Java Virtual Machine implement
0 be able to determine the location in which to find related resources. MostJava Virtual Machine implementations will be 3

fvas

men-

tion
ble

0 use the given class's class loader (or the system class loader, if the class-has no loader). However, some Java Virtual Machine
mplementations 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.

Pallameters

— [forClass — the class with which the resulting Loader object is to be associated

Relurns

— A Loader object associated(wijth a class.

12.35.4.3 getRuntime ()

publli ¢ statd ¢y’Runti neContext getRuntinme ( )

Retyrns a RuntimeContext object resembling the runtime context object associated with the current Java Viftual

Maghine instance. Each Java Virtual Machine instance has a single unique runtime context object. Subsequent

invoeations-ef-this-method-within-the-sameJava-Virtual-Machine-instance-willreturn-the-same-ebject—Fhe

appropriate RuntimeContext implementation is discovered by examining the value of the Runt i meCon-
t ext . PROPERTY_KEY system property. If this property is set, it indicates the full name of a class that is able
to be instantiated to create a runtime context object. If no such property is defined, or if access to this system

property is not allowed, then the class given by Runt i meCont ext . DEFAULT_RUNTI ME is used.

NOTE 54 — All runtime implementations shall be able to be constructed via the Cl ass. new nst ance() method. That is,
they shall have a public niladic constructor.
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Returns

The RuntimeContext object associated with the current Java Virtual Machine

SeeAlso

12.3

12.3

j ava. | ang. Obj ect

4

publ

This
invo
sped
invo

Seq

12.3

Subclause 12.3.5.2.3, “PROPERTY_KEY”
Subclause 12.3.5.2.2, “DEFAULT_RUNTIME”

.6 gglj.runtime.StreamWrapper

.6.1 Class Overview

—java.io. |l nputStream

+—java.io.FilterlnputStream

+—sqlj.runtine. St ream/ appéer

ic class Streamh apper
extends FilterlnputStream

class wraps a particular InputStream-6bject. It also extends the InputStream class, delegating methodl

cations directly to the wrapped InputStream object for all methods. Additionally, it supports methods
ifying the length of the wrapper. InputStream object, which allows it to be passed as an argument to t
cation of an SQL-statement:

Also

java.io.InputStream — a standard Java class

.6.2 Constructors

for
he

12.3.6.2.1 StreamWrapper (InputStream)

pr ot

ected StreanmWapper ( InputStreamin )

Creates a new StreamWrapper object using the octets in the given InputStream object. The length of the
InputStream object is uninitialized.
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Parameters

— in— the InputStream object to wrap.

12.3:6:2.2—Stream\Wrapper{hputStreamHib

proflected StreamWapper ( InputStreamin, int length)
Cregtes a new StreamWrapper object using the octets in the given InputStream object. The Jength of the
InpytStream object is initialized to the given length value.

Pajameters

— |[in — the InputStream object to wrap.

— |length — the length of the InputStream object in octets.

12.3.6.3 Methods

12.3.6.3.1 getlnputStream ()

publli ¢ I nput Stream get | nput Stream ()

Returns the InputStream object that is being wrapped by this StreamWrapper object.

Refurns

— |The underlying InputStream object that is being wrapped.

12.3.6.3.2 getliength ()

publli cA4 nt getLength()

Retukns tha lanath 1n netate af tha vwrannad InnuitStraam ahiaoct ac cnactfiad dirina canctruectian ar in tha Iast
HStHeeRgHHR-Bete S0 meWappeaHhpttoteai-09jech= CHeG-GHHRG-CoRSHHEHOR-BHH-thHe

S-spe
call to set Lengt h() .

Returns

— The length in octets of the InputStream object.
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12.3.6.3.3 setLength (int)

public void setLength ( int length )

Sets the length Java field of the wrapped stream to be the given value. This does not affect the wrapped Input-
Stream object, but will affect the number of octets read from it when it is passed as an argument to an invocation
of ap SQL-statement.

Pajameters

— |length — the new length of the InputStream object in octets.

12.3.7 sglj.runtime.UnicodeStream

12.3.7.1 Class Overview

j ava. | ang. Obj ect

+—java.io. |l nput Stream

+—java.io.FilterlnputStream

+—sqlj.runtine. St ceamn apper

+—sql g ‘ount i ne. Uni codeSt ream

publli ¢ cl ass Uni codeStream
ext ends Stream/ apper

Uni¢odeStream (sqlj.runtime.UnicodeStream) is a class derived from java.io.InputStream. The octets comprising
a UrjicodeStream object are interpreted as Unicode characters. When an InputStream is passed as an argument
to an invocation of an, SQL-statement, both the length of the InputStream object and the way to interpret |ts
octets shall be specified: Therefore, an InputStream object cannot be passed directly, but rather shall be an
instance of AsciiStream, BinaryStream or UnicodeStream.

Seg Also

— |Subclause 12.3.1, “sqglj.runtime.AsciiStream”

— Subclause 12.3.2, “sqlj.runtime.BinaryStream”

190 Object Language Bindings (SQL/OL B) ©ISO/IEC 2016 — Al rights reserved


https://standardsiso.com/api/?name=588a6fa202f6e14805e70a63b088a5d8

I SO/IEC 9075-10:2016(E)
12.3 SQLJ Runtime Classes

12.3.7.2 Constructors

12.3.7.2.1 UnicodeStream (InputStream)

publli ¢ Uni codeStream ( I nputStreamin )

Cregtes a Unicode-valued InputStream object with an uninitialized length.

NOTE 55 — The length Java field shall be set by a call to set Lengt h() before a UnicodeStream object is substituted for an
nput (or inout) parameter in an invocation of an SQL-statement.

Palameters

— lin — the InputStream object to interpret as a UnicodeStream object.

12.3.7.2.2 UnicodeStream (I nputStream, int)

publli ¢ Uni codeStream ( I nputStreamin, int |ength.)

Cregtes a Unicode-valued InputStream object of given length.

Parlameter s

— |in — the InputStream object to interpret as'a UnicodeStream object.
— |length — the length in octets of the'UnicodeStream object.

12.3.8 sglj.runtime.Char acter Stream

12.3.8.1 Class Overview

j ava. | ang;.6bj ect

+—J)ava. i 0. Reader

+—java.io. FilterReader
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+—sqlj.runtine. CharacterStream

ic class CharacterStream
extends FilterReader

A class derived from java.io.Reader whose instances contain Unicode data. When an instance of this class is

pasy
spec
of C

12.3

12.3

publ

Cred

haracterStream.

.8.2 Constructors

.8.2.1 Character Stream (Reader)

ic CharacterStream ( Reader in)

tes an instance of CharacterStream with an uninitialized length:

or inout) parameter in an invocation of an SQL-statement.

Palameters

12.3

publ

Cres

in — the Reader to interpret as a CharacterStream object.

.8.2.2 Character Stream (Reader, int)

ic CharacterStream-( ‘Reader in, int length )

tes an instance of GharacterStream of given length.

Palameters

length — the length in characters of the CharacterStream object.

pd as an input argument to an invocation of an SQL-statement, the Tength of the Reader object shall Be
ified. Therefore, an instance of the Reader class cannot be passed directly, but rather shall be an_instance

in — the'Reader object to interpret as a CharacterStream object.

NOTE 56 — The length Java field shall be set by a call to set Lengt*fi(") before use of a CharacterStream object as an ifput

192
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12.3.8.3 Methods

12.3.8.3.1 getReader ()

publli ¢ Reader getReader ( )

Retyrns the underlying Reader object wrapped by the CharacterStream object.

Returns

— |The underlying Reader object that is being wrapped

12.3.8.3.2 getLength ()

publli ¢ i nt getLength()

Retyrns the length in characters of the wrapped Reader object,-as specified during construction or in the lpst
call fo set Lengt h() .

Refurns

— [The length in characters of the Reader object

12.3.8.3.3 setLength (int)

publli c void setLength ( \nt length )

Sets|the length Java field@f the wrapped Reader object to be the passed value. This does not affect the wrapped
Readgler object, but will-affect the number of characters read from it when it is passed as an input argumert to
an ivocation of an,'SQL -statement.

Pajameters
— |length — the length of the Reader object in characters.
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.9 sglj.runtime.SQL NullException

9.1 Class Overview

java
I

1

publ

The|SQLNullEXception class is a subclass of SQLEXxception that is used-in the case that the SQL null val
was fattempted to be fetched into a Java host variable whose type is@Java primitive datatype. This except

.l ang. Onj ect

—-java. | ang. Thr owabl e

+—j ava. | ang. Excepti on

I
+—j ava. sql . SQLExcepti on

I
+—sqlj.runtine. SQLNul | Excepti on

ic class SQLNul | Exception
ext ends SQLException

is thrown when such a condition occurs.

The|SQLSTATE value for every instance of SQLNullException is '22002' (data exception — null value, o

indigator parameter).

12.3

12.3

publ

Cred
field

9.2 Constructors

9.2.1 SQLNullException ()

ic SQLNul | Exception ()

te an SQLNullException object. The SQLState Java field is initialized to '22002', and the vendorCode
is set to the SQLEXception default.

Confor mance Rules

Nonre.

on

Java
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13.1 Over

Package sglj.runtime.profile

view

13.

The
Itis

L Overview

sglj.runtime.profile package defines the classes and interfaces that enable binary portable SQLJ progr
distinguished from the package sqglj.runtime because it defines classes that are used By SQLJ runtin

implementations, but are not otherwise visible to an SQLJ program.

13.

13.3

13.2

publ

A ba
exeq

13.2

13.3

publ

Rem

P SQLJ sglj.runtime.profile I nterfaces

.1 sglj.runtime.profile.BatchContext

.1.1 Interface Overview

ic interface BatchContext

tch context object is used to group statements that are to be submitted to the SQL-implementation fo
ution as a batch using a single round-trip.

.1.2 Methods

1.2.1 clearBatch ()

i c abstydact void clearBatch() throws SQLException

oves.all statements contained in this batch context object and releases all associated resources.

AMS.

[¢)

Throws

SQLException — if the SQL-implementation raises an exception condition.
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13.2.1.2.2 executeBatch ()

publ

ic abstract int[] executeBatch ( ) throws SQ.Exception

Executes the statements contained in this batch context object and returns the result as an array of update counts.
The array is ordered according to the order in which commands were inserted into the batch. Note that exceptions

retu

Refurns

Th

13.2

publ

Sets
size

Palameters

ned by this method will generally be instances of j ava. sqgl . Bat chUpdat eExcept i on.

An array of update counts containing one element for each command in the batch. The'array is order
according to the order in which commands were inserted into the batch. Each elemgnt either contain
non-negative update count, or the value —2 as a generic success indicator, or the-valie —3 as a generig
failure indicator. Failure may also be indicated by an array that has fewer elements than the number
commands in the batch. In this case, each element shall contain either a non-négative update count o
value —2 as a generic success indicator.

[OWS

SQLException — if the SQL-implementation raises an exgeption condition.

1.2.3 setBatchLimit (int)

ic abstract void setBatchLimt (int/batchSize) throws SQLException

the maximum batch size on this batch\context object. When batching is enabled and the maximum b
is exceeded, implicit batch executionis performed. The following remarks assume that batching is ena

\When the constant Execut i_.@nCont ext . UNLI M TED_BATCH is specified, the maximum batch size
unlimited, and can not be exeeeded. New BatchContext objects are always created with UNLI M TED_BA

\When a positive batchLimit is specified, an implict batch execution will be performed, whenever the
number of batched statements reaches bat chLi mi t .

\When the constant Execut i onCont ext . AUTO_BATCH is specified, the maximum batch size is finite
unspecifieds

f
r the

htch
bled.

is
TCH.

but

batchtimt— EXecuti onCont ext . UNCIH v TED_BATCHAT the Tmaximun atctrsize is urtinite

Execut i onCont ext . AUTO_BATCH if the maximum batch size is finite and implementation dependent,

or n > 0 (zero) for a maximum batch size of n.

Throws

196
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13.2.2 sglj.runtime.profile.ConnectedProfile

13.2.2.1 Interface Overview

publli ¢ i nterface ConnectedProfile

A ConnectedProfile object represents a profile object that has been attached to a particularj ava. sgl’) Connlec-
ti op object. Since it is attached to a Connection object, it is able to convert its contents into an\eéxecutable
statgment object on the associated Connection object. The implementation of this object might be custonrized
for the given data source, which allows it to use optimizations that circumvent the JDBC dynamic SQL model.
Profjle customization will typically involve implementation-dependent profile object transformations that ajlow
morg efficient SQL execution such a precompilation of SQL text or use of SQL-invoked procedures.

A CpnnectedProfile object contains statements that correspond to entries at a partiCular index in the profi|e
objert. The profile's Entrylnfo object at a particular index can be used to determine how the corresponding
statgment returned by a ConnectedProfile object will be executed at runtimexThe statement returned need pnly
resppnd to the execut e() method indicated in the EntryInfo object.

A cystomization may also provide means for specifying the user identifier used for privilege checking. By
defalt, the connection context user identifier of the Connection object associated with a ConnectedProfile
objert is used as the current user identifier for execution of alhSQL-statements created by a connected prdfile.
As gn alternative, a customized user identifier can be provided during the customization of an SQL/OLB
appliication as additional input to a customizer and included in a customized profile in an implementationf
defimed manner. At runtime, a registered Customization object can make the customized profile user identjifier
available to the customization-specific ConnectedProfile (and RTStatement) objects in an implementatior
depgndent manner, so that statements created by-the ConnectedProfile use the customized profile user identjifier
as the current user identifier, instead of the connection context user identifier.

The|profile's EntryInfo object at a particular index also characterizes the statement type. A statement can pe
eithgr PREPARED or CALLABLE, thedifference between the two being that CALLABLE statements are
permitted to have OQUT parameters:zwhereas PREPARED statements will have only | N parameters.

Al

tatements returned by a ConnectedProfile object conform to the following requirements:

— |The operation performed shall be equivalent to the operation that would have been performed if using
regular JDBC and:the text of the SQL-statement directly.

— JAny OUT parameters of the operation shall have been already registered for the statement returned
(CALLABLE statements only). The profile object describes each parameter to the operation in termg of
its Java class description, and provides additional SQL type information (i.e.,, STRUCT, DISTINCT,
JAVAUOBJECT) for Java classes that map to user-defined data types. It is up to the implementation tp
properly register the SQL type for this class description as needed for the particular JDBC (or implerlnen-

tation-danandant) drivzar ticad
uLTuTtT u\ar.l\al LA A} ILI “UrrTrver uJdou,.

If the ConnectedProfile object is unable to create the desired statement, an exception is thrown. Note that a
particular profile customization object might employ an “eager” verification algorithm in which all entries 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 indexed via this method. It is
up to the implementations of the Customization and ConnectedProfile interfaces to decide upon an appropriate
verification strategy.
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SeeAlso

— Subclause 13.3.2.4.13, “getStatementType ()”

— Subclause 13.3.2.2.3, “CALLABLE_STATEMENT”
— Subclause 13.3.2.2.14, “PREPARED STATEMENT”
— |Subclause 13.3.2.4.3, “getExecuteType ()"

13.2.2.2 Methods

13.2.2.2.1 close()

publli ¢ abstract void close ( ) throws SQ.Exception

Cloges this ConnectedProfile object, releasing any resources associated with it. cl ose() is called when the
connection context object associated with the profile object is closgd:

Throws

— |SQLException — if an error occurs while closing

13.2.2.2.2 getConnection ()

publli ¢ abstract Connection getConnection ( )

Refurns

— [The Connection abject with which this ConnectedProfile object was created

Seg Also

— [Subclause 12.2.1.3.3, “getConnectedProfile (Object)”

13.2.2.2.3 getProfileData ()

public abstract ProfileData getProfileData ( )

The top level profile object that created this connected profile object can be retrieved by calling the get Pr o-
fil e() method on the resulting ProfileData object.

198 Object Language Bindings (SQL/OL B) ©ISO/IEC 2016 — Al rights reserved


https://standardsiso.com/api/?name=588a6fa202f6e14805e70a63b088a5d8

Ret

I SO/IEC 9075-10:2016(E)
13.2 SQLJ sglj.runtime.profile Interfaces

urns

The ProfileData object associated with this ConnectedProfile object.

SeeAlso

13.2

publ

If th

Sped
retu

Pajameters

Returns

Th

13.2

Subclause 12.2.1.3.3, “getConnectedProfile (Object)”
Subclause 13.2.3.2.2, “getProfile (Connection, Profile)”

2.2.4 getStatement (int, Map)

ic abstract RTStatenent getStatenent ( int ndx, java.util.Mp\typeMap )
throws SQLException

e profile EntrylInfo object contains invalid information, then an SQLException condition is thrown:
ific error — invalid profile state. The Map object provided in thetypeMap parameter is passed to the
ned RTStatement object in an implementation-defined manner.

ndx — the index of the statement to return, zero-based

context class that is associated with the statement to be executed.

A statement object representing the EntryInfo object at index ndx in the profile object, where ndx is 2
based.

[OWS

SQLEXxceptien.=< if an error occurs preparing the statement

225 getStatement (int, BatchContext, Map)

publ

ic abstract RTStatenment getStatenent ( int ndx, BatchContext batch,
java.util.Map typeMap )
throws SQLException

LB-

typeMap — a java.util. Map object containing,user-defined type mapping information of the connection

€ro-

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 manner.
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The passed batch context object is used by the statement to determine batch compatibility. If possible, the
statement will be added to the passed batch for deferred execution via a call to RTSt at enent . get Bat chCon-
t ext () . If the passed batch is nul | , then the statement will create and return a new one-element batch containing
itself when get Bat chCont ext () is subsequently called on it.

If the profile Entrylnfo object contains invalid information, then an SQLEXxception is thrown: OLB-specific
errop — invalid profile state

Pajameters

— [ndx — the index of the statement to return, zero-based
— |batch — a pending statement batch with which to merge, if possible. This batch may-be null.

— [typeMap — a java.util.Map object containing user-defined type mapping information of the connection
context class that is associated with the statement to be executed.

Refurns

— A statement object representing the entry at index ndx in the profile object.

Throws

— |SQLException — if the SQL-implementation raises.an exception condition.

Seg Also

— |Subclause 13.2.6.2.45, “isBatchCompatible ()”
— [Subclause 13.2.6.2.8, “getBatchContext ()”

13.2.3 xglj.runtime.profile.Customization

13.2.3.1 Interface Overview

publli cAinterface Custom zation
extends java.io. Serializable

A profile Customization object is a serializable object that maps a particular j ava. sql . Connect i on object
and basic profile object into a customized ConnectedProfile object. Because both profile objects and Customiza-
tion 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 “installation” phase after the application
has been translated, but before the application is actually run.

Profiles might be customized in any number of ways. Some typical examples are:
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Transformation of SQL text into a format that allows more efficient execution on a particular data source.

Precompilation 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 EntrylInfo objects.

cuctratian aof data coiran _onmanifin Dot lnfa Abhinnt navamantare
mru

13.2

13.2

publ

Cuctom hana v :
o UOLUITI I.y er T UHIJI.I ualivimtT v uatl ouuTve JlJbUl LAY "1 B 1Y y miry UUJ\JUI- lJuI aricivro.

Behavioral unification of multiple JDBC drivers with which an application is to be deployed.

Specification of a user identifier to be used for privilege checking of embedded statementsat runtime.

Also

Subclause 13.3.3, “sglj.runtime.profile.Profile”

3.2 Methods

.3.2.1 acceptsConnection (Connection)

i c abstract bool ean acceptsConnection ( Comhection conn )

Parlameters

conn—thej ava. sql . Connect i on©bject used in testing the ability to create a ConnectedProfile object.

Returns

13.2

publ

If this Customization gbjeet can create a ConnectedProfile object for the given j ava. sql . Connect|i

object, then true; otherwise, false.

.3.2.2 géetProfile (Connection, Profile)

i c”'abstract ConnectedProfile getProfile

( Connection conn, Profile baseProfile )

throws SQLException

If the Profile object identified by baseProfile cannot be connected, then an exception is thrown. The exception
might be the result of the Profile object identified by baseProfile containing entries that cannot be prepared and
executed on the Connection object identified by conn. Depending on the implementation 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.
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Parameters

— conn —inputj ava. sqgl . Connect i on object

— baseProfile — input base Profile

Relurns

— 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 conngeted.

13.2.4 glj.runtime.profile.L oader

13.2.4.1 Interface Overview

publli ¢ i nterface Loader

A profile.Loader object is used as the context for profile object instantiation rather than a Java class loadgr
objegt. This allows flexibility to runtime environments in which class Loader objects cannot be properly defined
for gll classes, and resource names would not'otherwise be able to be resolved.

Seg Also

— |Subclause 13.3.1, “sqlj.runtime.profile.DefaultLoader”

13.2.4.2 Methods

13.2.4.2.1.~getResour ceAsStream (String)

publ e ahctract |l nnut Stroam natBDacaiircalNAcStragm ( Strinag Nnaonp )
4 SBSHact+—+RpHtoteah-get~ tH ASotHeah —H+-Rg—haHe—

Get an InputStream object on a given resource. Returns null if no resource with this name is found. This method
is called when SerializedProfile objects are instantiated.

The way in which resources are located is determined solely by the Loader implementation.
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Parameters

— name — the name of the resource

Returns

— |Ifan InputStream object on the resource identified by the name parameter can be found, then the InputStlleam
on that resource; otherwise null.

13.2.4.2.2 loadClass (String)

publli ¢ abstract O ass |oadC ass ( String className )
t hrows O assNot FoundExcepti on

Reqpests the Loader object to load a class with the specified name. The | padd@ ass() method is called When
a profile object is instantiated and when a profile object is instantiated and-the Java class of a Typelnfo ohject
needs to be loaded for the first time as part of the instantiation process:

Loaglers should use a hashtable or other cache to avoid defining ¢lasses with the same name multiple timg

«

Palameters

— |name — the fully qualified name of the desired-Class.

Returns

— [The resulting Class.

Throws

— [ClassNotFoundException — if the Loader object cannot find a definition for the class

SeeAlso

— |Subclause13.3.3.3.11, “instantiate (Loader, InputStream)”
— |Subclause 13.3.3.3.12, “instantiate (Loader, String)”

— Subctause 1373737375, “getdavaType (String)™

— Subclause 13.3.3.3.6, “getJavaType (Typelnfo)”
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13.2.5 sglj.runtime.profile. RT ResultSet

13.2.5.1 Interface Overview

publli ¢ i nterface RTResult Set

Thig interface defines the operations used for accessing an RTResultSet's data resulting from the executign of

an SQL query described by a profile EntryInfo object. It is based strongly on the j ava. sql . Resul t Set

intefface, and can be implemented using aj ava. sqgl . Resul t Set object. In general, any method with the
samg name as one of those in the j ava. sqgl . Resul t Set interface is intended to have the same behaviof.

Methods with new names are intended to have new behavior. Note, however, that all new-methods can be

implemented in terms of calls to other methods in the j ava. sql . Resul t Set interfaCe. The primary differgnce
between this interface and the j ava. sqgl . Resul t Set interface is the addition gfgetter methods that thrpw

excgptions on fetch of null primitives, and the omission of named getters and result set metadata.

In an actual implementation of the SQLJ runtime, a class implementing the;RTResultSet interface also mainfains
a ruptime type map object. This type map is a java.util.Map object that contains type mapping information as

ified in [JDBC]. It is provided to the RTResultSet object at the time of its creation in an implementat
imed manner, and is used for subsequent invocations of get Chjeet () .

By partitioning new methods into a different namespace, it is|possible for a JDBC driver to implement bg

on-

th

thejlava. sqgl . Resul t Set interface and the RTResultSet interface, allowing more efficient runtime performance

in both the dynamic and static case.

The[following tables describe the correspondence between some of the methods of the j ava. sqgl . Resul t
intefface and methods of the RTResultSet interface.

Table 11 — Methods retained from java.sql.ResultSet

Set

M ethod Retained

>

EXt()

(e

ose()

btArray(int)

Q

btBlob(int)

(=]

etClob(int)

(o]

getWarnings()

clearWarnings()

getBytes(int)

getCursorName()

getDate(int)
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M ethod Retained

getTime(int)

getTimestamp(int)

ETSTring(int

Q

btRef(int)

(o]

StURL (int)

o

5tSQLXML(int)

(o]

—h

ihdColumn(String)

D

igClosed()

Table 12 — Methods not retained from java.sgl.ResultSet

M ethod Removed

Replacement M ethod

btMetaData()

Q

btArray(String)

Q

btBlob(String)

Q

getBoolean(int) get- getBooleanNoNull(int)
Boolean(String)

getByte(int) getByte(String) getByteNoNull(int)
getCharacterStream(int) getCharacterStreamWrapper(int)
getCharacterStream(String)

getClob(String)

getShort(int))getShort(String) | getShortNoNull(int)

etint(int) getint(String)

o

getIntNoNull(int)

getLong(int) getLong(String)

getLongNoNull(int)

getFloat(int) getFloat(String)

getFloatNoNull(int)

getDouble(int) getDou-
ble(String)

getDoubleNoNull(int)

©ISO/IEC 2016 — All rights reserved

Package sglj.runtime.profile 205


https://standardsiso.com/api/?name=588a6fa202f6e14805e70a63b088a5d8

I SO/IEC 9075-10:2016(E)
13.2 SQLJ glj.runtime.profile Interfaces

Method Removed Replacement Method

getObject(int) getOb- getObject(int, Class)

ject(String)

wasNull(int) getBooleanWrapper(int) getByteWrapper(int) getShortWrapper(int)
getmtVWrapper(int) getCongWrapper(int) getFloatwrapper(int) getDoy-
bleWrapper(int)

getBigDecimal(int,int) get- getBigDecimal(int)

BigDecimal(String,int)

btAsciiStream(int) getAsci- | getAsciiStreamWrapper(int)
$tream(String)

—_

btBinaryStream(int) getBina- | getBinaryStreamWrapper(int)
yStream(String)

= Q

ptUnicodeStream(int) getUni- | getUnicodeStreamWrapper(int)
pdeStream(String)

[e)(=]

getString(String)

getBytes(String)

getDate(String)

getTime(String)

getTimestamp(String)

getRef(String)

gptURL(String)

gptSQLXML(String)

Table 13 — Additional methods unique to RTResultSet

Additional M ethod

getJIDBCResultSet()

isValidRow()

getColumnCount()

NOTE 57 — The getXXX(String) methods were omitted because int-based column lookup is generally more efficient. Moreover,
when columns are looked up by name, the f i ndCol unm() method is used to find and cache the appropriate index before any
getXXX calls are made.
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13.2.5.2 Methods

13.25.2.1 clearWarnings()

publli ¢ abstract void clearWarnings ( ) throws SQ.Exception

After this call, getWarnings returns null until a new warning is reported for this iterator object.

Th

— |SQLException — if the SQL-implementation raises an exception condition.

13.3

publ

Thelcl ose() method provides an immediate release of the runtime resources in the SQL-environment an
Javal Virtual Machine associated with an RTResultSet objecttinstead of waiting for this to happen when it
automatically destroyed by garbage collection.

NOTE 58 — An RTResultSet object is also automatically closed'when it is destroyed by garbage collection.

13.3

publ

Map
then
then|

Pat

[OWS

NOTE 59 — This method'is called if and only if the profile EntryInfo object for the statement object that produced this RTRes
bbject has a result Set)type with value NAMED_RESULT.

522 close()

ic abstract void close () throws SQLException

.5.2.3 findColumn (String)

ic abstract int findColunm ¢ String columNanme ) throws SQ.Exception

an RTResultSet object column name to an RTResultSet object column index. The index of the first col
ame of which is a case-insensitive match of the given columnName is returned. If no such column is fo
an SQLException is-thrown: OLB-specific error — invalid column name.

ameters

columnName — the name of the column

] the
is

umn
und,

1tSet

Returns

©ISO

The column index of the specified column

/IEC 2016 — All rights reserved Package sqglj.runtime.profile

207


https://standardsiso.com/api/?name=588a6fa202f6e14805e70a63b088a5d8

I SO/IEC 9075-10:2016(E)
13.2 SQLJ glj.runtime.profile Interfaces

Throws

— SQLException — if the SQL-implementation raises an exception condition.

SeeAlso

— |Subclause 13.3.2.4.10, “getResultSetType ()”
— |Subclause 13.3.2.2.9, “NAMED_RESULT”

13.2.5.2.4 getArray (int)

publli ¢ abstract java.sql.Array getArray ( int columlndex ) throws\SQ.Exception

Get the value of the column identified by columnindex in the current row af-this RTResultSet object as a
j avh. sql . Array object.

—t

NOTE 60 — 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. sqgl . Ar r ay is only guaranteed in the scope of the transaction in which the
jet Array() method was executed.

NOTE 61 — An invocation of this method is generated by the translator'if and only if the result Typelnfo object for the curfent
column in the profile EntryInfo object for the statement that produeed this RTResultSet object has j avaTypeNane =
ava. sql . Arr ay. Note that if the EntryInfo object's resultSetType is POSITIONED_RESULT, then columnindex car} be

ised directly to find the result Typelnfo object. Otherwise, ifithe Entryinfo object's resultSetType is NAMED_RESULT, thgn the
name of the current column shall be used to find the resultPypelnfo object with the same name.

Parlameters

— |columnindex — the first column.is-X (one), the second is 2, etc.

Returns

— |If the value of the c6lumn identified by columnindex is an SQL null value, then the Java null; otherwise,
the value of the celumn identified by columnindex.

Throws

— |SQLException — if the SQL-implementation raises an exception condition.

SeeAlso

— Subclause 13.3.2.4.10, “getResultSetType ()”
— Subclause 13.3.2.4.8, “getResultSetInfo (int)”
— Subclause 13.3.6.4.5, “getSQLType ()”

— Subclause 13.3.6.4.1, “getJavaTypeName ()"
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13.25.25 getAsciiStreamWrapper (int)

publ

ic abstract Ascii Stream getAscii StreamWapper ( 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

sglj.funtime.AsciiStream object.
NOTE 62 — A column value can be retrieved as a stream of ASCII characters and then read in chunks from the stream. Thifs
method is particularly suitable for retrieving large LONGVARCHAR values. The driver will do any necessary conversion fijom
he SQL-data's character set into ASCII.
NOTE 63 — All the data in the returned stream shall be read prior to getting the value of any other column’-TFhe next call toja 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 64 — An invocation of this method is generated by the translator if and only if the result Typelnfo object for the curfent
Column in the profile EntryInfo object for the statement that produced this RTResultSet object has javaTypeName = sqlj.rur-
ime.AsciiStream. Note that if the EntryInfo object's resultSetType is POSITIONED_RESULT, then columnindex can be uged
Hirectly to find the result Typelnfo object. Otherwise, if the EntrylInfo object's resultSetFype-is NAMED_RESULT, then the hame
bf the current column shall be used to find the result Typelnfo object with the same name:

Pallameters

— |columnindex — the first column is 1 (one), the second is 2, etc.

Returns

— |If the 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 stream of one-octet ASCII characters.

Throws

— |SQLException — if the SQLsimplementation raises an exception condition.

SeeAlso

— |Subclause 13.32:4710, “getResultSetType ()”

— [Subclause.13:3.2.4.8, “getResultSetInfo (int)”

— |Subclause 13.3.6.4.5, “getSQLType ()”

— |SObclause 13.3.6.4.1, “getJavaTypeName ()”
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13.25.2.6 getBigDecimal (int)

public abstract BigDecinmal getBigDecinmal ( int columlndex )
throws SQ.Exception

Get the value of the column identified by columnindex in the current row of this RTResultSet object as a
javalmath.BigDecimal object. Unlike the corresponding JDBC method, this method does not have a scalg
parameter. The value returned uses the default scale for the given column.

NOTE 65 — An invocation of this method is generated by the translator if and only if the result Typelnfo object for|the curfent
Column in the profile EntryInfo object for the statement that produced this RTResultSet object has javaTypeName)=
ava.math.BigDecimal. Note that if the EntryInfo object's resultSetType is POSITIONED_RESULT, then columnindex can jpe
sed directly to find the result Typelnfo object. Otherwise, if the EntryInfo object's resultSetType is NAMED_RESULT, thgn the
name of the current column shall be used to find the result Typelnfo object with the same name.

Pajameters

— [columnindex — the first column is 1 (one), the second is 2, etc.

Refurns

— [If the value of the column identified by columnindex is an:SQL null value, then the Java null; otherwjise,
the value of the column identified by columnindex.

Throws

— |SQLException — if the SQL-implementatign raises an exception condition.

Seg Also

— |Subclause 13.3.2.4.10, “getResultSetType ()”
— |Subclause 13.3.2.4.8, “getResultSetinfo (int)”
— |Subclause 13.3.6.4.5;59etSQLType ()”

— |Subclause 13.36471, “getJavaTypeName ()”

13.2.5.2.7~ getBinaryStreamWrapper (int)

public abstract BinaryStream getBi naryStreamWapper ( 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
sglj.runtime.BinaryStream object. A column value can be retrieved as a stream of uninterpreted octets and then
read in chunks from the stream. This method is particularly suitable for retrieving large binary strings.
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NOTE 66 — All the data in the returned stream shall 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 67 — 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 = sqlj.run-
time.BinaryStream. 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
T The current column shall be USed 1o 1ind the result Typelnio object with the same name.

Pajameters

— [columnindex — the first column is 1 (one), the second is 2, etc.

Refurns

— |If the 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 ex¢eption condition.

Seg Also

— |Subclause 13.3.2.4.10, “getResultSetType ()”
— |Subclause 13.3.2.4.8, “getResultSetInfo (int)”
— |Subclause 13.3.6.4.5, “getSQLType()*

— |Subclause 13.3.6.4.1, “getJavalypeName ()”

13.2.5.2.8 getBlob (int)

publli ¢ abstract Bfob getBlob ( int colummlndex ) throws SQ.Exception

Get the value<ofithe column identified by columnindex in the current row of this RTResultSet object as a
java|sql.Blobobject.

NOTE68 — The implementation of the java.sql.Blob interface is based on large object locators. The accessibility of the BUOB
alue through the methods of java.sgl.Blob is only guaranteed in the scope of the transaction in which the getBlob method Wvas
executed.

NOTE 69 — 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.sql.Blob.
Note that if the EntrylInfo 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 shall be used to find the result Typelnfo object with the same name.
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ameters

columnindex — the first column is 1 (one), the second is 2, etc.

Returns

Th

13.2

publ

Get
boo

Pajameters

If the value of the column identified by columnindex is an SQL null value, then the Java null; othérw
the value of the column identified by columnindex.

[OWS

SQLException — if the SQL-implementation raises an exception condition.

Also

Subclause 13.3.2.4.10, “getResultSetType ()”
Subclause 13.3.2.4.8, “getResultSetInfo (int)”
Subclause 13.3.6.4.5, “getSQLType ()”
Subclause 13.3.6.4.1, “getJavaTypeName ()”

.5.2.9 getBooleanNoNull (int)

i c abstract bool ean get Bool eanNoNul | ( int col uml ndex )
throws SQLException

the value of the column identified by columnindex in the current row of this RTResultSet object as a
ean.

NOTE 70 — An invocation of this method is generated by the translator if and only if the result Typelnfo object for the cur
column in the profile EntryInfo object for the statement that produced this RTResultSet object has javaTypeName = boolean.
hat if the entry's resultSetType is POSITIONED_RESULT, then columnindex can be used directly to find the result Typeln
bbject. Otherwise, if-the EntryInfo object's resultSetType is NAMED_RESULT, then the name of the current column shall bg
o find the result Typelnfo object with the same name.

calumnindex — the first column is 1 (one), the second is 2, etc.

ise,

Java

ent
Note
fo
used

Returns

212
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Throws

SQLNullException — if the value of the column indicated by columnindex is the SQL null value

SQLException — if the SQL-implementation raises an exception condition.

Se¢

13.3

publ

Ge
java

—

Pajameters

Returns

Th

Also

Subclause 13.3.2.4.10, “getResultSetType ()”
Subclause 13.3.2.4.8, “getResultSetInfo (int)”
Subclause 13.3.6.4.5, “getSQLType ()”
Subclause 13.3.6.4.1, “getJavaTypeName ()”

.5.2.10 getBooleanWrapper (int)

i c abstract Bool ean get Bool eanW apper ( int col ummjindex )
throws SQLException

the value of the column identified by columnindex in the‘current row of this RTResultSet object as a
lang.Boolean object.

column in the profile EntryInfo object for the statement that/produced this RTResultSet object has javaTypeName =
ava.lang.Boolean. Note that if the EntryInfo object's resultSetType is POSITIONED_RESULT, then the columnindex can bg
Hirectly to find the result Typelnfo object. Otherwise).if the Entrylnfo object's resultSetType is NAMED_RESULT, then the
bf the current column shall be used to find the result Typelnfo object with the same name.

columnindex — the first ealumn is 1 (one), the second is 2, etc.

If the value ofthe column identified by columnindex is an SQL null value, then the Java null; otherw
the value ef\the column identified by columnindex.

[OWS

aces

NOTE 71 — An invocation of this method is generated by the'translator if and only if the result Typelnfo object for the curfent

used
name

ise,

SQLException — if the SQL-implementation raises an exception condition.

See Also

Subclause 13.3.2.4.10, “getResultSetType ()”
Subclause 13.3.2.4.8, “getResultSetInfo (int)”
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— Subclause 13.3.6.4.5, “getSQLType ()”
— Subclause 13.3.6.4.1, “getJavaTypeName ()"

13.2.5.2.11 getByteNoNull (int)

publli c abstract byte getByteNoNull ( int columlndex )
throws SQLException

Get the value of the column identified by columnindex in the current row of this RTResultSetrobject as a Java
byte

NOTE 72 — An invocation of this method is generated by the translator if and only if the result Typelnfo object for the curfent
Column in the profile EntryInfo object for the statement that produced this RTResultSet object has javaTypeName = byte. Niote
hat if the EntryInfo object's resultSetType is POSITIONED_RESULT, then columnindex cande-tised directly to find the result
[ypelnfo object. Otherwise, if the EntryInfo object's resultSetType is NAMED_RESULT,then the name of the current column
hall be used to find the result Typelnfo object with the same name.

Pajameters

— [columnindex — the first column is 1 (one), the second is 2. €tc.

Returns

— |The value of the column identified by columnlfadex.

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.

Seg Also

— |Subclause 13.32)4710, “getResultSetType ()”
— [Subclause.13:3.2.4.8, “getResultSetInfo (int)”
— |Subclause 13.3.6.4.5, “getSQLType ()”

— |SObclause 13.3.6.4.1, “getJavaTypeName ()"

214 Object Language Bindings (SQL/OLB) ©ISO/IEC 2016 — Al rights reserved


https://standardsiso.com/api/?name=588a6fa202f6e14805e70a63b088a5d8

I SO/IEC 9075-10:2016(E)
13.2 SQLJ sglj.runtime.profile Interfaces

13.2.5.2.12 getBytes (int)

public abstract byte[] getBytes ( int col umlndex )
throws SQ.Exception

Get the value of the column identified by columnindex in the current row of this RTResultSet object as a Java
byte]].

OTE 73 — An invocation of this method is generated by the translator if and only if the result Typelnfo object for the curfent
olumn in the profile Entrylnfo object for the statement that produced this RTResultSet object has javaTypeName=[hbyte. Npte
hat if the EntryInfo object's resultSetType is POSITIONED_RESULT, then columnindex can be used directly to'find the result
ypelnfo object. Otherwise, if the Entrylnfo object's resultSetType is NAMED_RESULT, then the name of the‘eurrent column
hall be used to find the result Typelnfo object with the same name.

Pajameters

— |columnindex — the first column is 1 (one), the second is 2, etc.

Refurns

— |If the value of the column identified by columnindex is an SQL'null value, then the Java null; otherwise,
the value of the column identified by columnindex.

Throws

— |SQLException — if the SQL-implementationraises an exception condition.

Seg Also

— |Subclause 13.3.2.4.10, “getResultSetType ()”
— [Subclause 13.3.2.4.8, “getResultSetInfo (int)”
— |Subclause 13.3.6.4.5, {'getSQLType ()”

— [Subclause 13.3.6/4.1,“getJavaTypeName ()”

13.2.5.2.13 getByteWrapper (int)

publlicsabstract 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.

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 EntryInfo object for the statement that produced this RTResultSet object has javaTypeName = java.lang.Byte.
Note that if the EntryInfo object's resultSetType is POSITIONED_RESULT, then columnindex can be 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 shall 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

— |If the value of the column identified by columnindex is an SQL null value, then the Java null; othérwise,
the value of the column identified by columnindex.

Throws

— [SQLException — if the SQL-implementation raises an exception condition.

Seg Also

— |Subclause 13.3.2.4.10, “getResultSetType ()”

— [Subclause 13.3.2.4.8, “getResultSetInfo (int)”

— |Subclause 13.3.6.4.5, “getSQLType ()”

— |Subclause 13.3.6.4.1, “getJavaTypeName ()”

13.2.5.2.14 getCharacter StreamWrapper (int)

publli ¢ Char act er Stream get Char act er(St'r eamW 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

sglj.runtime.CharacterStream 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.

Theldriver will do any necéssary conversion from the SQL character set into Unicode.
NOTE 75 — All the datanin the returned CharacterStream object shall be read prior to getting the value of any other column]. The
next call to a get method-implicitly closes the CharacterStream object. An invocation of Char act er St r eam avai | abl|e()
might return O (zero)"whether there is data available or not.
NOTE 76 —An invocation of this method is generated by the translator if and only if the result Typelnfo object for the curfent
Column in.the’profile EntryInfo object for the statement that produced this RTResultSet object has javaTypeName = sqlj.rur-
ime.CharacterStream. Note that if the EntryInfo object's resultSetType is POSITIONED_RESULT, then columnindex can be
sed directly to find the result Typelnfo object. Otherwise, if the EntryInfo object's resultSetType is NAMED_RESULT, thgn the
hame of the current column shall be used to find the result Typelnfo object with the same name.

Parameters

— columnindex — the first column is 1 (one), the second is 2, etc.
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Returns

— If the value of the column identified by columnindex is the SQL null value, then the Java null; otherwise,
a CharacterStream object that delivers the value of the column identified by columnindex as a stream of

Unicode characters.

Throws

— |SQLException — if the SQL-implementation raises an exception condition.

SeeAlso

— |Subclause 13.3.2.4.10, “getResultSetType ()”

— [Subclause 13.3.2.4.8, “getResultSetInfo (int)”

— |Subclause 13.3.6.4.5, “getSQLType ()”

— |Subclause 13.3.6.4.1, “getJavaTypeName ()"

13.2.5.2.15 getClob (int)

publli c abstract Clob getCob ( int columlndex ) throws SQLException

Get the value of the column identified by columniIndex in the current row of this RTResultSet object as a

java|sgl.Clob object.
NOTE 77 — The implementation of the java.sql-Clob interface is based on large object locators. The accessibility of the CLOB
alue through the methods of java.sql.Cloh isionly guaranteed in the scope of the transaction in which the getClob method \vas
pxecuted.
NOTE 78 — An invocation of this'method is generated by the translator if and only if the result Typelnfo object for the curfent
Column in the profile EntryInfoobject for the statement that produced this RTResultSet object has javaTypeName = java.sql.Clob.
Note that if the EntryInfo object's’resultSetType is POSITIONED_RESULT, then columnindex can be used directly to find the
esult Typelnfo object. Otherwise, if the EntryInfo object's resultSetType is NAMED_RESULT, then the name of the currer|t
column shall be used tofind the result Typelnfo object with the same name.

Parlameters

— [columnitndex — the first column is 1 (one), the second is 2, etc.

Retuttis

— If the value of the column identified by columnindex is an SQL null value, then the Java null; otherwise,
the value of the column identified by columnindex.

Throws

SQLEXxception — if the SQL-implementation raises an exception condition.
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SeeAlso

— Subclause 13.3.2.4.10, “getResultSetType ()”
— Subclause 13.3.2.4.8, “getResultSetInfo (int)”
— Subclause 13.3.6.4.5, “getSQLType ()”

— |Subclause 13.3.6.4.1, “getJavaTypeName ()"

13.2.5.2.16 getColumnCount ()

publli ¢ abstract int getColumCount ( ) throws SQ.Exception

Determine the number of columns in this RTResultSet object. This is used to verify that the number of colymns
in the RTResultSet object match the number expected by a strongly typed iterator object.

NOTE 79 — This method can be implemented in JDBC using the get Col urmCaunt () method of a
ava. sgl . Resul t Set object's MetaData object.

Refurns

— [The number of columns in this RTResultSet object.

Throws

— [SQLException — if the SQL-implementation raises an exception condition.

13.2.5.2.17 getCursorName ()

publli ¢ abstract Stripng.getCursorName ( ) throws SQLException
Get the name of the itmplicit cursor used by this RTResultSet object.

In SPL, a result.table is retrieved through a cursor that is named. The current row of a result can be updated or
delefed using@'positioned update/delete statement that references the cursor name.

JDB(C drivers support this SQL feature by providing the name of the implicit cursor used by a
javhesgl . Resul t Set object. The currentrow of aj ava. sqgl . Resul t Set object is also the current row of
this impheiteurser—TFhis-methodHsprovided-forinteroperabiity-with-JBDBC-based-Hmplemen atien

NOTE 80 — If positioned update is not supported an SQLException is thrown.

NOTE 81 — This method is called only if the profile EntryInfo object for the statement that produced this RTResultSet object has
a role with value POSITIONED.
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Returns

The RTResultSet object's SQL cursor hame.

Throws

13.2

publ

Ge
java

—*

SQLException — if the SQL-implementation raises an exception condition.

Also

Subclause 13.3.2.4.11, “getRole ()”
Subclause 13.3.2.2.12, “POSITIONED”

.5.2.18 getDate (int)

ic abstract Date getDate ( int columl ndex )
throws SQLException

the value of the column identified by columnindex in the\current row of this RTResultSet object as a
sql.Date object.

NOTE 82 — An invocation of this method is generated by thetranslator if and only if the result Typelnfo object for the cur
column in the profile EntryInfo object for the statement that produced this RTResultSet object has javaTypeName = java.sql.
Note that if the Entrylnfo object's resultSetType is POSITIONED_RESULT, then columnindex can be used directly to find
esult Typelnfo object. Otherwise, if the EntryInfo object's resultSetType is NAMED_RESULT, then the name of the currer]
Column shall be used to find the result Typelnfo.object with the same name.

Pajameters

columnindex — the first column is 1 (one), the second is 2, etc.

Refurns

Th

If the value ofithe column identified by columnindex is an SQL null value, then the Java null; otherw
the value ofithe column identified by columnindex.

[OWS

ent
Date.
the
t

ise,

SQLException — if the SQL-implementation raises an exception condition.

See Also

Subclause 13.3.2.4.10, “getResultSetType ()”
Subclause 13.3.2.4.8, “getResultSetinfo (int)”
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— Subclause 13.3.6.4.5, “getSQLType ()”
— Subclause 13.3.6.4.1, “getJavaTypeName ()"

13.2.5.2.19 getDoubleNoNull (int)

publli ¢ 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 RTResultSetrobject as a Java
double.

NOTE 83 — An invocation of this method is generated by the translator if and only if the result Typelnfo object for the curfent
Column in the profile EntryInfo object for the statement that produced this RTResultSet object has javaTypeName = double.|Note
hat if the EntryInfo object's resultSetType is POSITIONED_RESULT, then columnindex cande-tised directly to find the result
[ypelnfo object. Otherwise, if the EntryInfo object's resultSetType is NAMED_RESULT,then the name of the current column
hall be used to find the result Typelnfo object with the same name.

Pajameters

— [columnindex — the first column is 1 (one), the second is 2. €tc.

Returns

— |The value of the column identified by columnlfadex.

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.

Seg Also

— |Subclause 13.32)4710, “getResultSetType ()”
— [Subclause.13:3.2.4.8, “getResultSetInfo (int)”
— |Subclause 13.3.6.4.5, “getSQLType ()”

— |SObclause 13.3.6.4.1, “getJavaTypeName ()"
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13.2.5.2.20 getDoubleWrapper (int)

public abstract Doubl e get Doubl eWapper ( int columml ndex )
throws SQ.Exception

Get the value of the column identified by columnindex in the current row of this RTResultSet object as a
java[lang.Double object.

NOTE 84 — An invocation of this method is generated by the translator if and only if the result Typelnfo object for the curfent
Column in the profile EntryInfo object for the statement that produced this RTResultSet object has javaTypeName =
ava.lang.Double. Note that if the EntryInfo object’s resultSetType is POSITIONED_RESULT, then columnindexycan be usgd
Hirectly to find the result Typelnfo object. Otherwise, if the Entrylnfo object's resultSetType is NAMED_RESULT, then the pame
bf the current column shall be used to find the result Typelnfo object with the same name.

Pajameters

— |columnindex — the first column is 1 (one), the second is 2, etc.

Refurns

— |If the value of the column identified by columnindex is an SQL'null value, then the Java null; otherwise,
the value of the column identified by columnindex.

Throws

— |SQLException — if the SQL-implementationraises an exception condition.

Seg Also

— |Subclause 13.3.2.4.10, “getResultSetType ()”
— [Subclause 13.3.2.4.8, “getResultSetInfo (int)”
— |Subclause 13.3.6.4.5, {'getSQLType ()”

— [Subclause 13.3.6/4.1,“getJavaTypeName ()”

13.2.5.2.21 getFloatNoNull (int)

publliczabstract float getFloatNoNull ( int colummlndex )
throws SQLException

Get the value of the column identified by columnindex in the current row of this RTResultSet object as a Java
float.

NOTE 85 — 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 EntryInfo object's resultSetType is NAMED_RESULT, then the name of the current column
shall 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

— |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.

Seg Also

— |Subclause 13.3.2.4.10, “getResultSetType ()”
— [Subclause 13.3.2.4.8, “getResultSetInfo (int)”
— |Subclause 13.3.6.4.5, “getSQLType ()”

— |Subclause 13.3.6.4.1, “getJavaTypeName ()"

13.2.5.2.22 getFloatWrapper (int)

publli ¢ abstract Float getFl oat Wapper ( int col umlndex )
throws SQLException

—

Get the value of the column ideptified by columnindex in the current row of this RTResultSet object as a
java|lang.Float object.

NOTE 86 — An invocation\ofjthis method is generated by the translator if and only if the result Typelnfo object for the curfent
Column in the profile EntryInfo object for the statement that produced this RTResultSet object has javaTypeName = java.lang.Float.
Note that if the Entrylnfo object's resultSetType is POSITIONED_RESULT, then columnindex can be used directly to find the
esult Typelnfo object: Otherwise, if the EntryInfo object's resultSetType is NAMED_RESULT, then the name of the currert
column shall be‘used to find the result Typelnfo object with the same name.

Palameters

— lcolumnindex — the first column is 1 (one), the second is 2, efc

Returns

— If the value of the column identified by columnindex is an SQL null value, then the Java null; otherwise,
the value of the column identified by columnindex.
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Throws

SQLException — if the SQL-implementation raises an exception condition.

SeeAlso

Subclause 13.3.2.4.10, “getResultSetType ()”
Subclause 13.3.2.4.8, “getResultSetInfo (int)”
Subclause 13.3.6.4.5, “getSQLType ()”
Subclause 13.3.6.4.1, “getJavaTypeName ()”

13.2.5.2.23 getIntNoNull (int)
publli c abstract int getlntNoNull ( int colummlndex )
throws SQ.Exception

Get the value of the column identified by columnindex in the current row of this RTResultSet object as a Java

int.
NOTE 87 — An invocation of this method is generated by the translator if and only if the result Typelnfo object for the curfent
Column in the profile Entrylnfo object for the statement that prodiiced this RTResultSet object has javaTypeName = int. Notg that
f 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
hall be used to find the result Typelnfo object with the’same name.

Palameters

— |columnindex — the first column is 1 (one), the second is 2, etc.

Returns

— |The value of the celumn identified by columnindex.

Throws

— |SQLNullException — if the value of the column indicated by columnindex is the SQL null value

— 1SQL Exception — if the SQIL -implementation raises an exception condition

SeeAlso

Subclause 13.3.2.4.10, “getResultSetType ()”
Subclause 13.3.2.4.8, “getResultSetInfo (int)”
Subclause 13.3.6.4.5, “getSQLType ()”
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— Subclause 13.3.6.4.1, “getJavaTypeName ()”

13.2.5.2.24 getIntWrapper (int)

publli ¢ abstract |nteger getlntWapper ( 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|lang.Integer object.

—

NOTE 88 — An invocation of this method is generated by the translator if and only if the result Typelnfo\object for the curfent
column in the profile EntryInfo object for the statement that produced this RTResultSet object has javaTypeName =
ava.lang.Integer. Note that if the EntryInfo object's resultSetType is POSITIONED_RESULT, then columnindex can be usgd
Hirectly to find the result Typelnfo object. Otherwise, if the EntrylInfo object's resultSetType is NAMED_RESULT, then the hame
bf the current column shall be used to find the result Typelnfo object with the same name.

Palameters

— |columnindex — the first column is 1 (one), the second is 2, ete:

Returns

— |If the value of the column identified by columnindex-is an SQL null value, then the Java null; otherwise,
the value of the column identified by columnindex:

Throws

— |SQLException — if the SQL-implementation raises an exception condition.

Seg Also

— |Subclause 13.3.2.4.10 “getResultSetType ()”
— [Subclause 13.3.2(4:8, “getResultSetInfo (int)”
— [Subclause 13:3:6.4.5, “getSQLType ()”

— |Subclause13.3.6.4.1, “getJavaTypeName ()”

13.2.5.2.25 getJDBCResultSe ()

public abstract ResultSet getJDBCResultSet ( )
throws SQLException

Returns the j ava. sql . Resul t Set object associated with this RTResultSet object. The returned ResultSet
object shall have normal JDBC functionality, as defined by [JDBC] (in particular, primitive accessor methods
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will not raise an SQLNullException when SQL null values are fetched). This method is provided to facilitate

inter

operability with JDBC.

If support for Feature J0O02, “ResultSetlterator access to JDBC ResultSet”, is provided, then any synchronization
between the RTResultSet object and the returned j ava. sql . Resul t Set object is implementation-defined.

NOTE 89 — For maximum portability, this method should be invoked before the first next () method invocation on the

=

Refurns

Th

13.2

publ

Ge

—*

long.

Pajameters

Refurns

hrough that j ava. sql . Resul t Set object.

A java. sql . Resul t Set object representing this RTResultSet object.

[OWS

SQLException: OLB-specific error — unsupported feature — if supportfor Feature J002, “ResultSef]
ator access to JDBC ResultSet”, is not provided

.5.2.26 getLongNoNull (int)

ic abstract |ong getLongNoNull ( int columnl*ndex )
throws SQLException

the value of the column identified by columnliadex in the current row of this RTResultSet object as a
NOTE 90 — An invocation of this method is.generated by the translator if and only if the result Typelnfo object for the cur
column in the profile EntryInfo object for the'statement that produced this RTResultSet object has javaTypeName = long. N
hat if the EntryInfo object's resultSetType'is’POSITIONED_RESULT, then columnindex can be used directly to find the reg

lypelnfo object. Otherwise, if the EnttylInfo object's resultSetType is NAMED_RESULT, then the name of the current colu
hall be used to find the result Typelnfo object with the same name.

columnindex —=the first column is 1 (one), the second is 2, etc.

Thewalue of the column identified by columnindex.
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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.

©ISO/IEC 2016 — All rights reserved Package sqglj.runtime.profile

225


https://standardsiso.com/api/?name=588a6fa202f6e14805e70a63b088a5d8

I SO/IEC 9075-10:2016(E)
13.2 SQLJ glj.runtime.profile Interfaces

SeeAlso

— Subclause 13.3.2.4.10, “getResultSetType ()”
— Subclause 13.3.2.4.8, “getResultSetInfo (int)”
— Subclause 13.3.6.4.5, “getSQLType ()”

— |Subclause 13.3.6.4.1, “getJavaTypeName ()"

13.2.5.2.27 getLongWrapper (int)

publli ¢ abstract Long getLongWapper ( int columml ndex )
throws SQLException

Get the value of the column identified by columnindex in the current row of-this RTResultSet object as a
javallang.Long object.

—

NOTE 91 — An invocation of this method is generated by the translator if and @nlyif the result Typelnfo object for the curfent
column in the profile EntrylInfo object for the statement that produced this RTResultSet object has javaTypeName = java.lang.lL.ong.
Note that if the EntryInfo object's resultSetType is POSITIONED_RESUIT) then columnindex can be used directly to find the
esult Typelnfo object. Otherwise, if the EntryInfo object's resultSetTypé.s NAMED_RESULT, then the name of the currer|t
Column shall be used to find the result Typelnfo object with the same.namie.

Palameters

— |columnindex — the first column is 1 (one), the'second is 2, etc.

Returns

— |If the value of the column identified by columnindex is an SQL null value, then the Java null; otherwise,
the value of the column identified by columnindex.

Throws

— |SQLException’— if the SQL-implementation raises an exception condition.

Seg Also

— |Subclause 13.3.2.4.10, “getResultSetType ()”
— Subclause 13.3.2.4.8, “getResultSetInfo (int)”
— Subclause 13.3.6.4.5, “getSQLType ()”

— Subclause 13.3.6.4.1, “getJavaTypeName ()”
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13.2.5.2.28 getObject (int, Class)

public abstract Cbject getject
( int columlndex, C ass objectType )
throws SQLException

java|lang.Object. This method is used to read implementation-defined, user-defined data types with type-
STRUCT, DISTINCT, JAVA_OBJECT, or OTHER.

50L

Thelstatic type of the Java Ivalue into which the object returned by the invocation of this methed-s assigned

is pgssed as objectType. If the result Typelnfo object for the current column in the profile Entrylnfo objedt for
the gtatement that produced this RTResultSet object has SQL Type STRUCT, DISTINCT, or JAVA_OBJECT,
then[the runtime type map TM of the RTResultSet object is non-null and has a map entty mapping the agtual
SQU type name to the Java class specified in the Classargument or to a subclass of that Java class. In this ¢ase,
the result of get Qbj ect () isequivalent to the invocation of Resul t Set . get Ohj\ect (col umml ndex, [TM,
as defined in [JDBC]. If the result Typelnfo object for the current column in.the)profile EntryInfo object for
the gtatement that produced this RTResultSet object has SQL Type OTHER.then the runtime type map is hull.
An gxception is thrown if the object returned is not assignable to an object-with class objectType.

If the object type cannot be constructed or otherwise has invalid stricture (such as an iterator whose named
accgssor methods cannot be determined), then an SQLEXxception‘condition is thrown: OLB-specific error|—
invalid class declaration.
OTE 92 — An invocation of this method is generated by the translator if and only if the result Typelnfo object for the curfent

olumn in the profile EntryInfo object for the statement that produeed 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 canfiot

e handled by any other getXXX method defined by this statement. Note that if the EntryInfo object's resultSetType is POS|l-
IONED_RESULT, then columnindex can be used directly to find the result Typelnfo object. Otherwise, if the EntryInfo oljject's
esultSetType is NAMED_RESULT, then the name af\the current column shall be used to find the result Typelnfo object with the
ame name.

ameters

— |columnindex — the first calumn is 1 (one), the second is 2, etc.

— |objectType — the clasS of the Java Ivalue into which the returned value will be assigned

Refurns

— [If the value,of the column identified by columnindex is an SQL null value, then the Java null; otherwjise,
the value*of the column identified by columnindex.

Th F OV
UVWO

— SQLException — if the SQL-implementation raises an exception condition.

SeeAlso

— Subclause 13.3.2.4.10, “getResultSetType ()”
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— Subclause 13.3.2.4.8, “getResultSetInfo (int)”
— Subclause 13.3.6.4.5, “getSQLType ()”

— Subclause 13.3.6.4.1, “getJavaTypeName ()”

13.2.5.2.29 getRef (int)

publli ¢ abstract Ref getRef ( int columlndex )
throws SQLException

Get the value of the column identified by columnindex in the current row of this RTResultSet object as a
javalsql.Ref object.

NOTE 93 — An invocation of this method is generated by the translator if and only if the resultF/pelnfo object for the curfent
Column in the profile EntryInfo object for the statement that produced this RTResultSet objeet has javaTypeName = java.sq|.Ref.
Note that if the EntryInfo object's resultSetType is POSITIONED_RESULT, then columnindex can be used directly to find the
esult Typelnfo object. Otherwise, if the EntryInfo object's resultSetType is NAMED, RESULT, then the name of the currer|t
column shall be used to find the result Typelnfo object with the same name.

—t

Pajameters

— [columnindex — the first column is 1 (one), the second.is*2, etc.

Refurns

— [If the value of the column identified by celumnindex is an SQL null value, then the Java null; otherwjise,
the value of the column identified by columnindex.

Throws

— |SQLException — if the SQL=-implementation raises an exception condition.

Seq Also

— |[Subclause 13:3:2.4.10, “getResultSetType ()”
— |Subclause13.3.2.4.8, “getResultSetinfo (int)”
— |Subclause 13.3.6.4.5, “getSQLType ()”

— Subctause 133641 “getiava typeName ()™
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13.2.5.2.30 getShortNoNull (int)

public abstract short getShortNoNull ( int colummlndex )
throws SQ.Exception

Get the value of the column identified by columnindex in the current row of this RTResultSet object as a Java
short.

NOTE 94 — An invocation of this method is generated by the translator if and only if the result Typelnfo object for the curfent
Column in the profile EntryInfo object for the statement that produced this RTResultSet object has javaTypeName =|short. Note
hat if the EntryInfo object's resultSetType is POSITIONED_RESULT, then columnindex can be used directly to'find the result
lypelnfo object. Otherwise, if the EntryInfo object's resultSetType is NAMED_RESULT, then the name of the‘eurrent column

hall be used to find the result Typelnfo object with the same name.

Pajameters

— |columnindex — the first column is 1 (one), the second is 2, etc.

Refurns

— |The value of the column identified by columnindex.

Throws

— |SQLNullException — if the value of the columniindicated by columnindex is the SQL null value

— |SQLException — if the SQL-implementation-raises an exception condition.

Seg Also

— [Subclause 13.3.2.4.10, “getResultSetType ()”
— |Subclause 13.3.2.4.8, “getResultSetinfo (int)”
— |Subclause 13.3.6.4.5;.“getSQLType ()”

— |Subclause 13.36.4/1, “getJavaTypeName ()”

13.2.5.2.3% getShortWrapper (int)

public abstract Short getShortWapper ( int colummlndex )
throws SQ.Exception

Get the value of the column identified by columnindex in the current row of this RTResultSet object as a
java.lang.Short object.

NOTE 95 — 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.Short.
Note that if the EntryInfo object's resultSetType is POSITIONED_RESULT, then columnindex can be used directly to find the
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result Typelnfo object. Otherwise, if the EntryInfo object's resultSetType is NAMED_RESULT, then the name of the current
column shall be used to find the result Typelnfo object with the same name.

Par

ameters

— columnlindex — the first column is 1 (one), the second is 2, etc.

Ret

Th

13.9

publ

Get
Strir

the value of the column identified by columnindex.

[OWS

urns

If the value of the column identified by columnindex is an SQL null value, then the Java nult; otherw

SQLEXxception — if the SQL-implementation raises an exception condition,

Also

Subclause 13.3.2.4.10, “getResultSetType ()”
Subclause 13.3.2.4.8, “getResultSetInfo (int)”
Subclause 13.3.6.4.5, “getSQLType ()”
Subclause 13.3.6.4.1, “getJavaTypeName ()”

5.2.32 getString (int)

ic abstract String getStrrng ( int columlndex )
throws SQ.Excepti on

the value of the column_identified by columnindex in the current row of this RTResultSet object as a
g.

column in the profite Entryinfo object for the statement that produced this RTResultSet object has javaTypeName = java.lang.S
Note that if the\EntryInfo object's resultSetType is POSITIONED_RESULT, then columnindex can be used directly to find
esult Typelnfo object. Otherwise, if the EntryInfo object's resultSetType is NAMED_RESULT, then the name of the currer
column.shall be used to find the result Typelnfo object with the same name.

ise,

Java

NOTE 96 — An invocation of this method is generated by the translator if and only if the result Typelnfo object for the curfent

tring.
the
t

Par

ameters

columnindex — the first column is 1 (one), the second is 2, etc.

Returns

230

If the value of the column identified by columnindex is an SQL null value, then the Java null; otherwise,

the value of the column identified by columnindex.
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Throws

— SQLException — if the SQL-implementation raises an exception condition.

SeeAlso

— |Subclause 13.3.2.4.10, “getResultSetType ()”
— [Subclause 13.3.2.4.8, “getResultSetInfo (int)”
— |Subclause 13.3.6.4.5, “getSQLType ()”

— |[Subclause 13.3.6.4.1, “getJavaTypeName ()”

13.2.5.2.33 getSQL XML (int)

publli c abstract java.sqgl.SQLXM. get SQLXM- ( int col uml ndex-)
throws SQ.Exception

—

Get the value of the column identified by columnindex in the current row of this RTResultSet object as a
j avp. sql . SQLXM. object.

NOTE 97 — An invocation of this method is generated by the translator if and only if the result Typelnfo object for the curfent
column in the profile EntryInfo object for the statement that produced this RTResultSet object has javaTypeName =
ava. sgl . SQLXM._. Note that if the EntryInfo object's-tesultSetType is POSITIONED_RESULT, then columnindex can be
sed directly to find the result Typelnfo object. Otherwise, i the EntryInfo object's resultSetType is NAMED_RESULT, thgn the
name of the current column shall be used to find the result Typelnfo object with the same name.

Pajameters

— |columnindex — the first column is 1 (one), the second is 2, etc.

Refurns

— [If the value of theeeolumn identified by columnindex is an SQL null value, then the Java null; otherwjise,
the value of thé.column identified by columnindex.

Throws

— [SQLException — if the SQL-implementation raises an exception condition.

SeeAlso

— Subclause 13.3.2.4.10, “getResultSetType ()”
— Subclause 13.3.2.4.8, “getResultSetinfo (int)”
— Subclause 13.3.6.4.5, “getSQLType ()”
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— Subclause 13.3.6.4.1, “getJavaTypeName ()”

13.2.5.2.34 getTime (int)

publli c abstract Tinme getTime ( 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|sqgl.Time object.

NOTE 98 — An invocation of this method is generated by the translator if and only if the result Typelnfo\object for the curfent
column in the profile EntryInfo object for the statement that produced this RTResultSet object has javaTypeName = java.sgl.Time.
Note that if the EntryInfo object's resultSetType is POSITIONED_RESULT, then columnindex can belused directly to find the
esult Typelnfo object. Otherwise, if the EntryInfo object's resultSetType is NAMED_RESULT; then the name of the currer]t
column shall be used to find the result Typelnfo object with the same name.

Palameters

— |columnindex — the first column is 1 (one), the second is 2, ete:

Returns
— |If the value of the column identified by columnindex-is an SQL null value, then the Java null; otherwise,
the value of the column identified by columnindex:
Throws

— |SQLException — if the SQL-implementation raises an exception condition.

Seg Also

— |Subclause 13.3.2.4.10 “getResultSetType ()”
— [Subclause 13.3.2(4:8, “getResultSetInfo (int)”
— [Subclause 13:3:6.4.5, “getSQLType ()”

— |Subclause13.3.6.4.1, “getJavaTypeName ()”

13.2.5.2.35 getTimestamp (int)

public abstract Tinmestanp getTinestanp ( 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.sgl. Timestamp object.
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NOTE 99 — 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.sgl.Timestamp. Note that if the entry's resultSetType is POSITIONED_RESULT, then columnindex can be used directly to
find the result Typelnfo object. Otherwise, is the Entrylnfo object's resultSetType is NAMED_RESULT, then the name of the
current column shall 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

— [If the value of the column identified by columnindex is an SQL null value, then the\Java null; otherwise,
the value of the column identified by columnindex.

Throws

— |SQLException — if the SQL-implementation raises an exception condition.

Seg Also

— |Subclause 13.3.2.4.10, “getResultSetType ()”
— [Subclause 13.3.2.4.8, “getResultSetInfo (int)”
— [Subclause 13.3.6.4.5, “getSQLType ()”

— |Subclause 13.3.6.4.1, “getJavaTypeName ()"

13.2.5.2.36 getUnicodeStreamWrapper (int)

publli c abstract Uni codeStream get Uni codeStream/ apper ( int col ummlndex )
throws SQLExe€pti on

Get the value of the'column identified by columnindex in the current row of this RTResultSet object as ax

sglj.runtime.UnicodeStream object. A column value can be retrieved as a stream of Unicode characters and
then|read in ctitinks from the stream. This method is particularly suitable for retrieving large character strings.
Thedriver will 'do any necessary conversion from the SQL character set into Unicode.

NOTE.100 — All the data in the returned UnicodeStream object shall be read prior to getting the value of any other column]. The
pext-call to a get method implicitly closes the UnicodeStream object. An invocation of Uni codeSt r eam avai | ablje()
might return O (zero) whether there is data available or not.

NOTE 101 — 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.Uni-
codeStream. 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 shall 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

Th

13.2

publ

Ge
jav

—*

Pajameters

If the value is the SQL null value, then the Java null; otherwise, a Java UnicodeStream object that del
the value of the column identified by columnindex as a stream of two-octet Unicode characters;

[OWS

SQLException — if the SQL-implementation raises an exception condition.

Also

Subclause 13.3.2.4.10, “getResultSetType ()”
Subclause 13.3.2.4.8, “getResultSetInfo (int)”
Subclause 13.3.6.4.5, “getSQLType ()”
Subclause 13.3.6.4.1, “getJavaTypeName ()”

5.2.37 getURL (int)

ic abstract java.net.URL get URIC( int col uml ndex )
throws SQ.Exception, java. net. Ml fornedURLException

h. net . URL object.

NOTE 102 — An invocation-of this method is generated by the translator if and only if the result Typelnfo object for the cu
column in the profile Entrylnfo object for the statement that produced this RTResultSet object has javaTypeName = java.net.
Note that if the Entrylnfo object's resultSetType is POSITIONED_RESULT, then columnindex can be used directly to find
esult Typelnfo object-Otherwise, if the EntryInfo object's resultSetType is NAMED_RESULT, then the name of the currer
Column shall be used to find the result Typelnfo object with the same name.

calumnindex — the first column is 1 (one), the second is 2, etc.

the value of the column identified by columnindex in the current row of this RTResultSet object as af

Vers

rrent
URL.
the

t

Returns

— If the value of the result column identified by columnindex is not the SQL null value, then the value of

234

the result column identified by columnindex; otherwise, the Java null.

Object Language Bindings (SQL/OLB) ©ISO/IEC 2016 — All rights reserved


https://standardsiso.com/api/?name=588a6fa202f6e14805e70a63b088a5d8

I SO/IEC 9075-10:2016(E)
13.2 SQLJ sglj.runtime.profile Interfaces

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.

13.2.5.2.38 getWarnings ()

publli c abstract SQ.Warning getWarnings ( ) throws SQLException

Theflfirst warning reported by calls on this iterator is returned. Subsequent iterator warnings will be chaingd to
this SQLWarning.

The|warning chain is automatically cleared each time a new row is read.

NOTE 103 — This warning chain only covers warnings caused by iterator methods. Any-Wwarning caused by statement execution
such as fetching OUT parameters) will be chained on the ExecutionContext object:

Refurns

— |If there are no errors, then null; otherwise, the first SQLWarning.

Throws

— |SQLException — if the SQL-implementation raises an exception condition.

13.2.5.2.39 isClosed ()

publli ¢ abstract bool ean\i.;sC osed ( ) throws SQLException

Test|to see if this RTResultSet object is closed.

Refurns

— |If the.RTResultSet object is closed, then true; otherwise, false.

Throws

— SQLException — if the SQL-implementation raises an exception condition.
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13.2.5.2.40 isvalidRow ()

public abstract bool ean isValidRow ( )
throws SQ.Exception

Returns true if the RTResultSet object is currently positioned on a row, false otherwise. In particular, false is
returned If the RTResultSet object 1s currently positioned before its first row, or after its last row.

Returns

— |If the RTResultSet object is positioned on a row, then true; otherwise, false.

Throws

— |SQLException — if the SQL-implementation raises an exception condition.

13.2.5.2.41 next ()

publli c abstract bool ean next ( ) throws SQLexcepti‘On

An RTResultSet object is initially positioned before its first row; the first call to next () makes the first rpw
the gurrent row, the second call makes the second rowsthe current row, etc.

If an] InputStream object from the previous row is-epen, it is implicitly closed.

Refurns

— |If the new current row is valid,\thén true; otherwise, false. If there are no more rows, then false.

Throws

— |SQLException —<if'the SQL-implementation raises an exception condition.

13.2.6 sglj=runtime.profile.RT Statement

13.2.6.1 Interface Overview

public interface RTStatenent

This interface defines the operations used to execute an SQL-statement described by a profile Entrylnfo object.
It is based strongly on the j ava. sql . St at enent , Pr epar edSt at enent , and Cal | abl eSt at ement inter-
faces, and can be implemented using one of these interfaces. In general, any method with the same name as
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one of those inthej ava. sqgl . St at enent interfaces (i.e., Statement, PreparedStatement, and CallableStatement)
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 terms of calls to other methods in the

j ava. sql . St at enent interfaces. The primary difference between this interface and thej ava. sqgl . St at ement
interfaces is the addition of getter methods that throw exceptions on fetch of null primitives, and a redefinition

of statement close semantics.

In an actual implementation of the SQLJ runtime, a class implementing the RTStatement interface also main
a ruptime type map object. This type map is a java.util.Map object that contains type mapping informatio
spegified in [JDBC]. It is provided to the RTStatement object at the time of its creation in an implementat
defimed manner, and is used for subsequent invocations of get Qbj ect () and set Qbj ect () . Its also pa

in an implementation-defined manner to any RTResultSet object created as a result of the exeeution of thg

RTStatement object.

By partitioning new methods into a different namespace, it is possible for a JDBC driver to implement bg
the jlava. sql . St at enent interfaces and this interface, allowing more efficient funtime performance in
the gynamic and static case.

lains
n as
ion-
ssed

a)

th
both

By default, the connection context user identifier of the connection context abject associated with the Connect-

ofile 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 grovided during profile customization,

then|that identifier is used as the current user identifier during exeeution of an RTStatement object insteag
the gonnection context user identifier.

The[following tables describe the correspondence between some of the methods of the j ava. sql . St at en

of

[ent

inteffaces and methods of the RTStatement interface. Talile"14, “Methods retained from java.sql.Statement”,

identifies methods that are retained from j ava. sql . St at ement . Table 15, “Methods not retained from
java|sgl.Statement”, identifies methods not retained@rom java.sql.Statement; most are simply removed, W
one |s replaced by a new method defined herein. Table 16, “Methods retained from java.sql.PreparedStatem

hile
bnt”,

identifies methods that are retained from j avai.sql . Pr epar edSt at enent . Table 17, “Methods not retained

fronp java.sql.PreparedStatement”, identifies'methods not retained from j ava. sqgl . Pr epar edSt at ene
somg are simply removed, while several are replaced by new methods defined herein. Table 18, “Method
retaijned from java.sql.CallableStatement”, identifies methods that are retained from

nt ;

p

j ava. sqgl . Cal | abl eSt at enent.\Fable 19, “Methods not retained from java.sql.CallableStatement”, identifies
methods not retained from j ava.sql . Cal | abl eSt at enent ; some are simply removed, while several are
replaced by new methods defined herein. Table 20, “Additional methods unique to RTStatement”, identifies
methods that are unique to'\RT Statement.
Table 14 — Methods retained from java.sgl.Statement

M ethod Retained

cancel ()

getMaxfFetdSizet)

setMaxFieldSize(int)

getMaxRows()

setMaxRows(int)
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M ethod Retained

getMoreResults(int)

getQueryTimeout()

[72)

TQUeTy Timeout(int)

btUpdateCount()

(o]

etWarnings()

o

(e

earWarnings()

btResultSet()

Q

(@]

earBatch()

BatchContext.clearBatch()

[

ecuteBatch()

BatchContext.executeBatch()

QD

gddBatch(String)

Table 15— Methods not retaineg from java.sgl.Statement

M ethod Removed

Replacement M ethod

w

gtEscapeProcessing(boolean)

[«

ose()

executeComplete()

@D

ecute(String)

@D

ecuteQuery(String)

D

ecuteUpdate(String)

btMoreResults()

(=]

[72]

gtCursorName(String)

Table 16 — Methods retained from java.sgl.PreparedStatement

M ethod Retained

addBatch()

getBatchContext()

execute()

executeUpdate()
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M ethod Retained

setArray(int, Array)

setBigDecimal(int, BigDeci-
mal)

w

¢tBlob(int, Blob)

[72]

gtBoolean(int, boolean)

[72]

¢tByte(int, byte)

w

¢tBytes(int, byte[])

w

gtClob(int, Clob)

w

¢tDate(int, java.sql.Date)

[72]

gtDouble(int, double)

w

gtFloat(int, float)

w

gtInt(int, int)

w

gtLong(int, long)

[72]

¢tObject(int, Object)

w

gtRef(int, Ref)

w

gtShort(int, short)

w

¢tString(int, String)

[72]

etTime(int, java.sql.Time)

w

gtTimestamp(int,
java.sgl. Timestamp)

[72]

¢tURL (int;java.net. URL)

w

etSQLXML(int,
gva.sql.SQLXML)

[S—
Q

©ISO/IEC 2016 — Al rights reserved Package sqlj.runtime.profile 239


https://standardsiso.com/api/?name=588a6fa202f6e14805e70a63b088a5d8

I SO/IEC 9075-10:2016(E)
13.2 SQLJ glj.runtime.profile Interfaces

Table 17 — Methods not retained from java.sgl.PreparedStatement

Method Removed Replacement M ethod

setNull(int, int) setBooIeanWrapper(mt Boolean) setByteWrapper(int, Byte) setDou-
bteWrapper(imt, Doubte)setFtoatWrapper(int, Foat) setimtWrapper(int,

Int) setLongWrapper(int, Long) setShortWrapper(int, Short)

w

gtAsciiStream(int, Input- setASClIStreamWrapper(int, AsciiStream)
Stream)

w

gtBinaryStream(int, Input- setBinaryStreamWrapper(int, BinaryStream)
fream)

wn

[72]

gtCharacterStream(int, setCharacterStreamWrapper(int, CharacterStrgam)
eader)

pu)

w

gtUnicodeStream(int, Input- | setUnicodeStreamWrapper(int, UnicodeStream)
fream)

wn

(@]

earParameters()

w

¢tObject(int, Object, int, int)

w

@tObject(int, Object, int)

@D

ecuteQuery() executeRTQuery()

Table 18 — Methads retained from java.sql.CallableStatement

M ethod Retained

etBlob(int)

o

btByte(int)

(o]

btArray(int)

Q

etClob(int)

(o]

btDate(int)

o

getRef(int)

getString(int)

getTime(int)

getTimestamp(int)
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M ethod Retained

getURL(int)

getSQLXML(int)

Table 19 — Methods not retained from java.sgl.CallableStatement

M ethod Removed Replacement M ethod

registerOutParameter(int, int)

rggisterOutParameter(int, int,

int)

getBoolean(int) getBooleanNoNull(int)

getByte(int) getByteNoNull(int)

getDouble(int) getDoubleNoNull(int)

getFloat(int) getFloatNoNull(int)

getint(int) getIntNoNull(int)

getLong(int) getLongNoNuH(int)

getShort(int) getShortNeNull(int)

getObject(int) getObject(int, Class)

wasNull() getBooleanWrapper(int) getByteWrapper(int) getDoubleWrapper(int
getFloatWrapper(int) getIntWrapper(int) getLongWrapper(int) getShort-
Wrapper(int)

Table 20 — Additional methods uniqueto RT Statement

Additional Method

getJDBCPreparedStatement()

Ctatnmant/\
DtAtCTHTTT )

isBatchable()

isBatchCompatible()

NOTE 104 — Escape processing is handled by the implementation-dependent customization. By default, it is on, since the SQL
strings stored in the profile Entrylnfo object are in escaped syntax. However, a driver might remove the escape clauses before
application runtime, in which case escape processing could be shut off by the statement implementation.
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Execute methods that have an SQL String parameter are omitted, since the SQL string is known from the profile EntryInfo object.

The cursor name does not need to be set explicitly, since POSITIONED statements are handled by passing the iterator object itself.

The registerOutParameter methods are omitted, since the types of the OUT parameters are stored in the profile object and can be
implicitly registered by the statement object implementation.

13.2.6.2 Methods

13.2.6.2.1 cancd ()

publli c abstract void cancel ( ) throws SQLException

Cangel can be used by one thread to cancel an RTStatement object that is being executed by another thregd.

Throws

— |SQLException — if the SQL-implementation raises an exception condition.

13.2.6.2.2 clearWarnings()

publli ¢ abstract void clearWarnings ( )
throws SQLException

After this call, getWarnings returns null-until a new warning is reported for this RTStatement object.

Throws

— |SQLException — if thexSQL-implementation raises an exception condition.

13.2.6.2.3 exeeute ()

publli ¢ .abstract bool ean execute ( )
tthr ows SQLExcepti on

Some CALL statements return multiple results; the execute method handles these complex statements.

NOTE 105 — 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 and the role has a value of CALL.

Returns

— If the statement was executed without raising an exception, then true; otherwise, false.
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Throws

— SQLException — if the SQL-implementation raises an exception condition.

SeeAlso

— |Subclause 13.3.2.4.3, “getExecute Type ()"
— |Subclause 13.3.2.2.5, “EXECUTE”

13.2.6.2.4 executeComplete ()

publli ¢ abstract void executeConplete ( )
throws SQLException

Called once the execution of this RTStatement object (and all the required.gets) have been made. This is

guarantee that no further calls will be made to this RTStatement object by-the codegen or runtime environn
Oncg execut eConpl et e() has been called, further calls to any other method are implementation-depen
and might result in an SQLEXxception being thrown. Additionally,df this RTStatement object has previous
beer added to a RTStatement object batch via get Bat chCont, ext'() , then it should remain open and execu
unti| either Bat chCont ext . execut eBat ch() or Bat chCont ext . cl ear Bat ch() has been called.

Thig method is distinguished from the JDBC cl ose( ), method because, unlike the JDBC cl ose() meth

this method will not close any ResultSet objects thathave been opened by this RTStatement object. If thi$

RTStatement object is implemented using JDBC.then the underlying j ava. sqgl . St at enent object shq
not e closed until all open RTResultSet objectshave been explicitly closed, and the execut i onConpl et
method has been called.

Throws

— [SQLException — if the SQL~implementation raises an exception condition.

13.2.6.25 executeRTQuery ()

publli ¢ absfxact RTResult Set executeRTQuery ( )
throws SQLExcepti on

i
nent.
dent
ly
able

The |prepared SQL query described by the profile Entrylnfo object for this RT Statement 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 manner.

NOTE 106 — An invocation of this method is generated by the translator if and only if the execute type of the profile Entry
object for this RTStatement object has value EXECUTE_QUERY.
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Returns

An RTResultSet object that contains the data produced by the query (never null)

Throws

13.2

publ

Exe

SQLException — if the SQL-implementation raises an exception condition.

Also

Subclause 13.3.2.4.3, “getExecuteType ()"
Subclause 13.3.2.2.5, “EXECUTE”

.6.2.6 executeUpdate ()

ic abstract int executeUpdate ( )
throws SQLException

bute the SQL-statement described by the profile Entrylnfa object for this RTStatement object.

NOTE 107 — An invocation of this method is generated by the.translator if and only if the execute type of the profile Entry
bbject for this RTStatement object has value EXECUTE_UPDATE.

Refurns

Th

If the SQL-statement is INSERT, UPDATE or DELETE, then the number of rows affected by the SQ
statement; otherwise, 0 (zero).

[OWS

SQLEXxception — ifthe’'SQL-implementation raises an exception condition.

Also

Subclause13.3.2.4.3, “getExecuteType ()”
Subelause 13.3.2.2.5, “EXECUTE”

13.2.6.2.7 getArray (int)

publ

ic abstract java.sql.Array getArray ( int paraneterlndex ) throws SQLException

Get the value of the SQL ARRAY identified by parameterindex as aj ava. sqgl . Arr ay object.

244
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Th

Seg Also

13.2.6.2.8 getBatchContext ()

publli ¢ abstract{Bat chCont ext getBatchContext ( ) throws SQLException

Retyrns a batch/context object that can be used to execute this RT Statement object as part of a batch of
RTStatement objects. If this RTStatement object is compatible with the underlying batch context object as

I SO/IEC 9075-10:2016(E)
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NOTE 108 — The implementation of the j ava. sql . Ar r ay interface is based on array locators. The accessibility of the
ARRAY value through the methods of j ava. sql . Arr ay is only guaranteed in the scope of the transaction in which the
get Array() method was executed.

NOTE 109 — 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 statement has the value CALLABLE_STATEMENT and the parameter Typelnfo object at parame-
terIndex in the Entrylnfo object has mode OUT or INOUT, and j avaTypeNane = java. sql . Array.

parameterindex — the first parameter is 1 (one), the second is 2, etc.

If the value of the parameter identified by parameterindex is not the SQL nulkyvalue, then the value of the
parameter identified by parameterindex; otherwise, the Java null.

[OWS

SQLException — if the SQL-implementation raises an exception condition.

Subclause 13.3.6.4.5, “getSQLType ()”

Subclause 13.3.6.4.1, “getJavaTypeName ()"
Subclause 13.3.2.2.3, “CALLABLE_STATEMENT”
Subclause 13.3.2.4.13, “getStatementType ()”
Subclause 13.3.6.4.3, “getMode ()”

ed by | sBat chConpat i ble(), itis added to the underlylng batch context obJect Otherwise a new Hatch

is also created When the batch context object passed in the get St atenment (i nt, Bat chCont ext) method
was nul | .

The result is undefined if this method is called on an RTStatement object that was not obtained by get St at e-
ment (i nt, Bat chCont ext ), or if the RTStatement object is not batchable.

This method is called after all I N parameters and execution control attributes have been set, but before
RTStatement object execution.
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Returns

— A batch context object that can be used to execute this RTStatement object as part of a batch of RT Statement

Thr

objects.

13.3

publ

Get

SQLException — if the SQL-implementation raises an exception condition.

Also

Subclause 13.2.6.2.44, “isBatchable ()”
Subclause 13.2.6.2.45, “isBatchCompatible ()”
Subclause 13.2.2.2.5, “getStatement (int, BatchContext, Map)”

.6.2.9 getBigDecimal (int)

i c abstract BigDecimal getBigDecimal ( int paraneterlndex )
throws SQLException

the value of the SQL NUMERIC parameter identified by parameterindex as a java.math.BigDecimal

Unlike the corresponding JDBC method, this methe@’'does not have a scale parameter. The value returned

the 9

cale of the SQL data type of the given parameter.

NOTE 110 — An invocation of this method is generated by the translator if and only if the statement type of the profile Entr|
bbject for this RTStatement object has value\CALLABLE_STATEMENT and the parameter Typelnfo object at parameterin
n the Entrylnfo object has mode=OUT or\INOUT, and javaTypeName=java.math.BigDecimal.

Pajameters

parameterIndex — the-first parameter is 1 (one), the second is 2, etc.

Refurns

parameter identified by parameterindex; otherwise, the Java null.

uses

yInfo
dex

If the value’of the parameter identified by parameterindex is not the SQL null value, then the value of the

Throws

SQLEXxception — if the SQL-implementation raises an exception condition.

See Also

246

Subclause 13.3.6.4.5, “getSQLType ()”
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— Subclause 13.3.6.4.1, “getJavaTypeName ()”
— Subclause 13.3.2.2.3, “CALLABLE_STATEMENT”
— Subclause 13.3.2.4.13, “getStatementType ()”
— Subclause 13.3.6.4.3, “getMode ()”

13.2.6.2.10 getBlob (int)

publli ¢ abstract Blob getBlob ( int paraneterlndex ) throws SQ.Exception
Ge

—

the value of SQL BLOB parameter identified by parameterindex as a java.sql.Blob-ebject.

NOTE 111 — The implementation of the java.sql.Blob interface is based on large object locatorsS, The accessibility of the BLOB
alue through the methods of java.sgl.Blob is only guaranteed in the scope of the transactien\in'which the get Bl ob() mthod
vas executed.

NOTE 112 — An invocation of this method is generated by the translator if and only:if the statement type of the profile EntryInfo
bbject for this RTStatement object has the value CALLABLE_STATEMENT and the-parameter Typelnfo object at parameterjndex
n the Entrylnfo object has mode OUT or INOUT, and javaTypeName = java.sql.Blob.

Pajameters

— |parameterindex — the first parameter is 1 (one), the'second is 2, etc.

Refurns

— [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

— |SQLException — if the\SQL-implementation raises an exception condition.

Seg Also

— |Subclaus€18.3.6.4.5, “getSQLType ()”

— |Subclause 13.3.6.4.1, “getJavaTypeName ()”

— [Subclause 13.3.2.2.3, “CALLABLE STATEMENT”
— Subclause 13.3.2.4.13, “getStatementType ()”

— Subclause 13.3.6.4.3, “getMode ()”
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13.2.6.2.11 getBooleanNoNull (int)

publ

i ¢ abstract bool ean get Bool eanNoNul | ( int paraneterlndex )
throws SQ.Exception

Get the value of the SQL BOOLEAN parameter identified by parameterindex as a Java boolean.

Pajameters

Refurns

Th

13.3

bbject for this RTStatement object has value CALLABLE_STATEMENT and the parameter Typelnfo object at paraméterindex
n the Entrylnfo object has mode=QUT or INOUT, and javaTypeName=boolean.

parameterindex — the first parameter is 1 (one), the second is 2, etc.

The value of the parameter identified by parameterindex.

[OWS

SQLNullException — if the value of the parameter indicated by parameterindex is the SQL null valje

SQLException — if the SQL-implementation raises.an exception condition.

Also

Subclause 13.3.6.4.5, “getSQLType ()

Subclause 13.3.6.4.1, “getJavaTypeName ()"
Subclause 13.3.2.2.3, “CALLABLE_STATEMENT”
Subclause 13.3.2.4.13,~getStatementType ()”
Subclause 13.3.6,4:3;*getMode ()”

.6.2.12.:getBooleanWr apper (int)

publ

i'€Dabstract Bool ean get Bool eanW apper ( int parameterlndex )

Get

NOTE 114 — An invocation of this method is generated by the translator if and only if the statement type of the profile Entrylnfo

throws SQ.Exception

the value of the SQL BOOLEAN parameter identified by parameterindex as a java.lang.Boolean.

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.Boolean.

248
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Parameters

— parameterIndex — the first parameter is 1 (one), the second is 2, etc.

Returns

— |If the value of the parameter identified by parameterindex is not the SQL null value, then the valué ot‘ the
parameter identified by parameterindex; otherwise, the Java null.

Throws

— |SQLNullException — if the parameter identified by parameterindex has the SQLmUuH value

— |SQLException — if the SQL-implementation raises an exception condition,

Sea Also

— [Subclause 13.3.6.4.5, “getSQLType ()”

— |Subclause 13.3.6.4.1, “getJavaTypeName ()"

— |Subclause 13.3.2.2.3, “CALLABLE_STATEMENT”
— |Subclause 13.3.2.4.13, “getStatementType ()”

— |[Subclause 13.3.6.4.3, “getMode ()”

13.2.6.2.13 getByteNoNull (int)

publli ¢ abstract byte getByteNoNull ( int paraneterlndex )
throws SQLExcepti Onh

Ge

—

the value of the SQL-TINYINT parameter identified by parameterindex as a Java byte.

NOTE 115 — An invéeation of this method is generated by the translator if and only if the statement type of the profile EntryInfo
bbject for this RTStatement object has value CALLABLE_STATEMENT and the parameter Typelnfo object at parameterindex
n the Entrylnfo‘ebject has mode=OUT or INOUT, and javaTypeName=byte.

Pajameters

— |parameterindex — the first parameter is 1 (ane), the second is 2, etc

Returns

— The value of the parameter identified by parameterindex.
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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.

Seg Also

— |Subclause 13.3.6.4.5, “getSQLType ()”

— [Subclause 13.3.6.4.1, “getJavaTypeName ()”

— |Subclause 13.3.2.2.3, “CALLABLE_STATEMENT”
— |Subclause 13.3.2.4.13, “getStatementType ()”

— |Subclause 13.3.6.4.3, “getMode ()”

13.2.6.2.14 getBytes (int)

publli ¢ abstract byte[] getBytes ( int paraneterlndex:)
throws SQLException

Ge

—t

the value of the SQL VARBINARY parameter identified by parameterindex as an array of Java bytes

NOTE 116 — An invocation of this method is generated-by/the translator if and only if the statement type of the profile EntryInfo
bbject for this RTStatement object has value CALLABLE_STATEMENT and the parameter Typelnfo object at parameterindex
n the Entrylnfo object has mode=OUT or INOUT;.dand javaTypeName=[byte.

Pajameters

— |parameterindex — the first parameter is 1 (one), the second is 2, etc.

Refurns

— [If the value of the parameter identified by parameterindex is not the SQL null value, then the value of the
parameter idéentified by parameterindex; otherwise, the Java null.

Throws

— |SQI Exception — if the SQI_-implementation raises an exception condition

SeeAlso

— Subclause 13.3.6.4.5, “getSQLType ()”
— Subclause 13.3.6.4.1, “getJavaTypeName ()"
— Subclause 13.3.2.2.3, “CALLABLE_STATEMENT”
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Subclause 13.3.2.4.13, “getStatementType ()”
Subclause 13.3.6.4.3, “getMode ()”

13.2.6.2.15 getByteWrapper (int)

publ

Ge

—

ic abstract Byte getByteWapper ( int paraneterlndex )
throws SQLException

the value of the SQL TINYINT parameter identified by parameterindex as a java.lang.Byte.

n the Entrylnfo object has mode=OUT or INOUT, and javaTypeName=java.lang.Byte.

Palameters

parameterindex — the first parameter is 1 (one), the second is 2, eté.

Returns

Th

parameter identified by parameterindex; otherwise;the Java null.

[OWS

SQLException — if the SQL-implementation raises an exception condition.

Also

Subclause 13.3.6.4.5, “getSQLType ()”

Subclause 13.3.6.4.14getJavaTypeName ()”
Subclause 13.32)2°3, “CALLABLE_STATEMENT”
Subclause.13:3.2.4.13, “getStatementType ()”
Subclause 13.3.6.4.3, “getMode ()”

NOTE 117 — An invocation of this method is generated by the translator if and only if the statement typpe of the profile EntryInfo
hbject for this RTStatement object has value CALLABLE_STATEMENT and the parameter Typelnfe object at parameterindex

If the value of the parameter identified by parameterindex is not the SQL null value, then the value of the

13.2.6.2.16 getClob (int)

publ

ic abstract Clob getClob ( int paraneterlndex ) throws SQLException

Get the value of the SQL CLOB parameter identified by parameterindex as a java.sql.Clob object.
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NOTE 118 — 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 Cl ob() method
was executed.

NOTE 119 — 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.sgl.Clob.

Pall ameters

— |parameterindex — the first parameter is 1 (one), the second is 2, etc.

Returns

— |If the value of the parameter identified by parameterindex is not the SQL null-value, then the value of the
parameter identified by parameterindex; otherwise, the Java null.

Throws

— |SQLException — if the SQL-implementation raises an exception condition.

Seg Also

— |Subclause 13.3.6.4.5, “getSQLType ()”

— |Subclause 13.3.6.4.1, “getJavaTypeName ()”

— [Subclause 13.3.2.2.3, “CALLABLE_STATEMENT”
— |Subclause 13.3.2.4.13, “getStatementType ()”

— |Subclause 13.3.6.4.3, “getMode ()”

13.2.6.2.17 getDate (int)

publli ¢ abstract /Date getDate ( int paraneterlndex )
t hr ows\'SQLExcepti on

Ge

—t

the valte of the SQL DATE parameter identified by parameterindex as a java.sql.Date.

NOTE\120 — An invocation of this method is generated by the translator if and only if the statement type of the profile EntryInfo
pbject 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.Date.

Parameters

— parameterindex — the first parameter is 1 (one), the second is 2, etc.
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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.

T h . O‘IAVIS

— |SQLException — if the SQL-implementation raises an exception condition.

Seg Also

— |Subclause 13.3.6.4.5, “getSQLType ()”

— [Subclause 13.3.6.4.1, “getJavaTypeName ()”

— [Subclause 13.3.2.2.3, “CALLABLE_STATEMENT”
— |Subclause 13.3.2.4.13, “getStatementType ()”

— |Subclause 13.3.6.4.3, “getMode ()”

13.2.6.2.18 getDoubleNoNull (int)

publli ¢ abstract doubl e get Doubl eNoNul | ( {i\nat paraneterl ndex )
throws SQ.Exception

the value of the SQL DOUBLE PRECISION parameter identified by parameterindex as a Java double.

NOTE 121 — An invocation of this method is'generated by the translator if and only if the statement type of the profile EntryInfo
bbject for this RTStatement object has value'CALLABLE_STATEMENT and the parameter Typelnfo object at parameterindex
n the Entrylnfo object has mode=OQUT.or INOUT, and javaTypeName=double.

Ge

—

Pajameters

— |parameterindex -<=-the first parameter is 1 (one), the second is 2, etc.

Refurns

— |Thervalue 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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SeeAlso

— Subclause 13.3.6.4.5, “getSQLType ()”

— Subclause 13.3.6.4.1, “getJavaTypeName ()”

— Subclause 13.3.2.2.3, “CALLABLE STATEMENT”
— |Subclause 13.3.2.4.13, “getStatementType ()”

— |Subclause 13.3.6.4.3, “getMode ()”

13.2.6.2.19 getDoubleWrapper (int)

publli ¢ abstract Doubl e get Doubl eWapper ( int paraneterlndex )
throws SQLException

he value of the SQL DOUBLE PRECISION parameter identified by parameterindex as a java.lang.Douible.

NOTE 122 — An invocation of this method is generated by the translator if and,énly if the statement type of the profile EntryInfo
bbject for this RTStatement object has value CALLABLE_STATEMENT and\the parameter Typelnfo object at parameterindex
n the Entrylnfo object has mode=OUT or INOUT, and javaTypeName=java.lang.Double.

Ge

—

Pajameters

— |parameterindex — the first parameter is 1 (one);sthe 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 paraméterindex; otherwise, the Java null.
Throws

— [SQLException —<if*the SQL-implementation raises an exception condition.

Seg Also
— |Subclause 13.3.6.4.5, “getSQLType ()”

— [Subclause 13.3.6.4.1, “getJavaTypeName ()”

— Subclause 13.3.2.2.3, “CALLABLE_STATEMENT”
— Subclause 13.3.2.4.13, “getStatementType ()”

— Subclause 13.3.6.4.3, “getMode ()”
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13.2.6.2.20 getFloatNoNull (int)

public abstract float getFl oatNoNull ( int paraneterlndex )
throws SQ.Exception

Get the value of the SQL FLOAT parameter identified by parameterindex as a Java float.

NOTE 123 — An invocation of this method is generated by the translator if and only if the statement type of the profile EntryInfo
bbject for this RTStatement object has value CALLABLE_STATEMENT and the parameter Typelnfo object at paraméterindex
n the Entrylnfo object has mode=OUT or INOUT, and javaTypeName=float.

Pajameters

— |parameterindex — the first parameter is 1 (one), the second is 2, etc.

Refurns

— |The value of the parameter identified by parameterindex.

Throws

— |SQLNullException — if the value of the parameter indicated by parameterindex is the SQL null valde

— |SQLException — if the SQL-implementation raisgs.an exception condition.

Seg Also

— |Subclause 13.3.6.4.5, “getSQLType ()

— |Subclause 13.3.6.4.1, “getJavaTypeName ()”

— [Subclause 13.3.2.2.3, “CALLABLE_STATEMENT”
— |Subclause 13.3.2.4.13,~getStatementType ()”

— |Subclause 13.3.6,4:3;*getMode ()”

13.2.6.2.21.‘getFloatWr apper (int)

publli‘cDabstract Fl oat getFl oat Wapper ( int paranmeterlndex )
throws SQ.Exception

Get the value of the SQL FLOAT parameter identified by parameterindex as a java.lang.Float.

NOTE 124 — 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.Float.
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Parameters

— parameterIndex — the first parameter is 1 (one), the second is 2, etc.

Returns

— |If the value of the parameter identified by parameterindex is not the SQL null value, then the valué ot‘ the
parameter identified by parameterindex; otherwise, the Java null.

Throws

— [SQLException — if the SQL-implementation raises an exception condition.

Seg Also

— |Subclause 13.3.6.4.5, “getSQLType ()”

— [Subclause 13.3.6.4.1, “getJavaTypeName ()”

— [Subclause 13.3.2.2.3, “CALLABLE_STATEMENT”
— |Subclause 13.3.2.4.13, “getStatementType ()”

— |Subclause 13.3.6.4.3, “getMode ()”

13.2.6.2.22 getIntNoNull (int)

publli c abstract int getlntNoNull™~( int paraneterlndex )
throws SQ.Exception

Ge

—

the value of the SQL INTEGER parameter identified by parameterindex as a Java int.

NOTE 125 — An invocatioh of this method is generated by the translator if and only if the statement type of the profile EntryInfo
bbject for this RTStatementobject has value CALLABLE_STATEMENT and the parameter Typelnfo object at parameterindex
n the Entrylnfo objeé¢t-has mode=OUT or INOUT, and javaTypeName=int.

Pailameters

— |parameterindex — the first parameter is 1 (one), the second is 2, etc.

Returns

— The value of the parameter identified by parameterindex.

Throws

— SQLNullException — if the value of the parameter indicated by parameterindex is the SQL null value
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— SQLException — if the SQL-implementation raises an exception condition.

See Also

— Subclause 13.3.6.4.5, “getSQLType ()”

— [Subclause 13.3:6.4.1, “getJavaTypeName ()”

— |Subclause 13.3.2.2.3, “CALLABLE_STATEMENT”
— |Subclause 13.3.2.4.13, “getStatementType ()”

— |[Subclause 13.3.6.4.3, “getMode ()”

13.2.6.2.23 getIntWrapper (int)

publli ¢ abstract |nteger getlntWapper ( int paraneterlndex
throws SQ.Exception

Ge

—

fhe value of the SQL INTEGER parameter identified by parameterindex as a java.lang.Integer.

NOTE 126 — An invocation of this method is generated by the translatorif and only if the statement type of the profile EntryInfo
bbject for this RTStatement object has value CALLABLE_STATEMENT and the parameter Typelnfo object at parameterindex
n the Entrylnfo object has mode=OUT or INOUT, and javaTypeName=java.lang.Integer.

Parlameter s

— |parameterIndex — the first parameter is 1(one), the second is 2, etc.

Returns

— |If the value of the parameter_identified by parameterindex is not the SQL null value, then the value of the
parameter identified by-parameterindex; otherwise, the Java null.

Throws

— |SQLException — if the SQL-implementation raises an exception condition.

Sea AlsO

— Subclause 13.3.6.4.5, “getSQLType ()”

— Subclause 13.3.6.4.1, “getJavaTypeName ()”

— Subclause 13.3.2.2.3, “CALLABLE_STATEMENT”
— Subclause 13.3.2.4.13, “getStatementType ()”

— Subclause 13.3.6.4.3, “getMode ()”
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13.2.6.2.24 getJDBCCallableStatement ()

publ

ic abstract Call abl eStatenment get JDBCCal | abl eSt atenent ( )
throws SQLException

Returns a representation of this RTStatement objectasaj ava. sql . Cal | abl eSt at enent object. Operations

perf

Returns

Th

13.2

publ

Returns a representation of this RTStatement objectasaj ava. sql . Prepar edSt at enent object. Opera

perf

Returns

Th

13.2.6.2,26 getL ongNoNull (int)

publ

Get

258

prmed on the returned Cal | abl eSt at enent object affect the state of this RTStatement object as we

A java. sql . Cal | abl eSt at enment object representing this RTStatement object.

[OWS

SQLEXxception — if this RT Statement object cannot be represented asaj aval'sqgl . Cal | abl eSt at en
object.

.6.2.25 getJDBCPreparedStatement ()

i c abstract PreparedStatenent get JDBCPrepar€dSt atenent ()
throws SQLException

prmed on the returned Pr epar edSt at enent object affect the state of this RTStatement object as we

A j ava. sql . Prepar edSt at.enent object representing this RTStatement object.

[OWS

SQLEXxception —-ifthis RTStatement object cannot be represented asaj ava. sqgl . Pr epar edSt at er
object

ent

ions
Il.

ent

ic abstract |ong getLongNoNull ( int paraneterlndex )
throws SQ.Exception

the value of the SQL BIGINT parameter identified by parameterindex as a Java long.

NOTE 127 — 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 parameterindex in
EntryInfo object has mode=OUT or INOUT, and javaTypeName=long.
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Parameters

— parameterIndex — the first parameter is 1 (one), the second is 2, etc.

Returns

Th

13.

publ

Ge

—*

The value of the parameter identified by parameterindex.

[OWS

SQLException — if the SQL-implementation raises an exception condition.

Also

Subclause 13.3.6.4.5, “getSQLType ()”

Subclause 13.3.6.4.1, “getJavaTypeName ()”
Subclause 13.3.2.2.3, “CALLABLE_STATEMENT”
Subclause 13.3.2.4.13, “getStatementType ()”
Subclause 13.3.6.4.3, “getMode ()”

.6.2.27 getLongWrapper (int)

ic abstract Long get LongW.apper ( int paraneterlndex )
throws SQLException

the value of the SQL BIGINT parameter identified by parameterindex as a java.lang.Long.

NOTE 128 — An invocatien of this method is generated by the translator if and only if the statement type of the profile Entr,
bbject for this RTStateément object has value CALLABLE_STATEMENT and the parameter Typelnfo at parameterindex in
EntryInfo object haS mode=OUT or INOUT, and javaTypeName=java.lang.Long.

Pajameters

parameterindex — the first parameter is 1 (one), the second is 2, etc.

SQLNullException — if the value of the parameter indicated by parameterindex is the SQL null valje

yInfo
the

Returns

— If the value of the parameter identified by parameterindex is not the SQL null value, then the value of the

©ISO/IEC 2016 — All rights reserved
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Throws

SQLException — if the SQL-implementation raises an exception condition.

SeeAlso

13.3

publ

The

Subclause 13.3.6.4.5, “getSQLType ()”

Subclause 13.3.6.4.1, “getJavaTypeName ()”
Subclause 13.3.2.2.3, “CALLABLE_STATEMENT”
Subclause 13.3.2.4.13, “getStatementType ()”
Subclause 13.3.6.4.3, “getMode ()”

.6.2.28 getM axFieldSize ()

ic abstract int getMaxFiel dSize ()
throws SQLException

maxFieldSize limit (in bytes) is the maximum amount of data returned for any column value; it only ap

to binary string and character string (BINARY, VARBINARY, LONGVARBINARY, CHAR, VARCHAR

and
If th

| ONGVARCHAR) columns. These columns can be fetched into Java String, Byte array, or stream obj
e limit is exceeded, the excess data is discardedZThe default maxFieldSize is O (zero).

Refurns

Th

13.2

The maxFieldSize limit of this RTStatement object; O (zero) means unlimited.

[OWS

SQLException — ifithe'SQL-implementation raises an exception condition.

.6.2.29 getM axRows ()

publ

ic.abstract int get MaxRows ( )

blies

Ects.

t hrows SOLException
< d

Returns the maximum number of rows that can be contained by a ResultSet object or by an RTResultSet object
created by executing this RTStatement object. If this maxRows limit is exceeded, then the excess rows are
dropped. The default maxRows value is O (zero).

260
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Returns

— The maxRows limit of this RTStatement object; 0 (zero) means unlimited.

Throws

— |SQLException — if the SQL-implementation raises an exception condition.

13.2.6.2.30 getM oreResults (int)

publli ¢ abstract bool ean get MoreResults ( int closeType )
throws SQLException

MoVes to an RTStatement's next result. It returns trueif this resultisaj ava.'sgl . Resul t Set object. get -
Mor gResul t s(ii nt) also optionally closesj ava. sql . Resul t Set objectsobtained with get Resul t Sef () .
Thefe are no more results if and only if (! get MoreResul ts(int) &&“(getUpdateCount() == -[)).

If the constantj ava. sql . St at ement . CLOSE_CURRENT_RESULTiS)passed, thenthej ava. sql . Resul t[Set
objert returned by the last call to get Resul t Set () against the cdrrently registered RTStatement is closqd. If
the qonstantj ava. sql . St at ement . CLOSE_ALL_RESULTS iS\passed, then all openj ava. sql . Resul t|Set
objets previously obtained from the currently registered RT Statement are closed. If the constant
j avp. sql . St at ement . KEEP_CURRENT_RESULT is passed, then the last j ava. sqgl . Resul t Set objeft
obtained from the currently registered RT Statement is.eft open.

NOTE 129 — Invocation of this method occurs as a resulf'of the <embedded SQL Java program> having invoked get Next|Re-
Sul t Set (i nt) against the ExecutionContext forwhich this RTStatement is the currently registered RTStatement.

Refurns

— [If the next result is a ResultSet.object, then true; if it is an update count or there are no more results, [then
false.

Throws

— |SQLException=< if the SQL-implementation raises an exception condition.

Seq Also

— |Subclause 12.3.4.4.13, “getNextResultSet (int)”
— Subclause 13.2.6.2.3, “execute ()”

— Subclause 13.3.2.4.3, “getExecuteType ()”

— Subclause 13.3.2.2.5, “EXECUTE”
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13.2.6.2.31 getObject (int, Class)

public abstract Cbject getject
( int paraneterlndex, C ass objectType )
throws SQLException

STRUCT, DISTINCT, or JAVA_OBJECT, then the runtime type map TM of the RTStatement object is n
nulljand has a map entry mapping the actual SQL type name to the Java class specifiedin the Class argur
or tq a subclass of that Java class. In this case, the result of getObject is equivalent to.the invocation of ge
ject(columnindex, TM), as defined in [JDBC]. If the Typelnfo profile Entrylnfo.ebject for the parameter
SQU Type OTHER, then the runtime type map is null. An exception is thrown.if the object returned is no
assignable to an Ivalue with static type objectType.

If ar| object of type objectType cannot be constructed or otherwise has, invalid structure (as would be the
with an iterator whose named accessor methods cannot be determiried), then an SQLException condition
throyvn: OLB-specific error — invalid class declaration.

NOTE 130 — An invocation of this method is generated by the translator if and only if the statement type of the profile Entr,
bbject for this RTStatement object has value CALLABLE_STATEMENT and the parameter Typelnfo object at parameterIn
n the Entrylnfo object has mode OUT or INOUT, and SQLType(STRUCT, DISTINCT, JAVA_OBJECT, or OTHER. In sug
Cases, the javaTypeName of the Typelnfo profile entry indicates the expected Java Class of the object; the class cannot be ha
Dy any other getXXX method defined by this RTStatementobject. Accordingly, this method is used as the catch-all for any
inrecognized types.

Parlameters

— |parameterindex — the first parameter is 1 (one), the second is 2, etc.

— |objectType — the class of the)Java Ivalue to which the value of the parameter indicated by parameterl
is to be assigned.

Refurns

sed

idated

ype
bNn-
nent
tOb-
has

base
is

yInfo
dex

=3

hdled

ndex

— [If the valuesgefithe parameter identified by parameterindex is not the SQL null value, then the value of the

parametet 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 an exception condition.

SeeAlso
— Subclause 13.3.6.4.5, “getSQLType ()”
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— Subclause 13.3.6.4.1, “getJavaTypeName ()”
— Subclause 13.3.2.2.3, “CALLABLE_STATEMENT”
— Subclause 13.3.2.4.13, “getStatementType ()”
— Subclause 13.3.6.4.3, “getMode ()”

13.2.6.2.32 getQueryTimeout ()

publli ¢ abstract int getQueryTi meout ( )
throws SQLException

ThelqueryTimeout limit is the number of seconds that the SQLJ runtime implementation will wait for an
invogation of execut e() to complete. If the limit is exceeded, an SQLEXxception.is thrown. The default
gueyTimeout is O (zero).

Refurns

— [The queryTimeout limit of this RTStatement object in secands; 0 (zero) means unlimited.

Throws

— |SQLException — if the SQL-implementation raises an exception condition.

13.2.6.2.33 getRef (int)

publli ¢ abstract Ref getRef ~(\tnt paraneterl|ndex )
throws SQ.Excepti on

Ge

—

the value of an SQL REF parameter as a java.sgl.Ref object.

NOTE 131 — An invgcation of this method is generated by the translator if and only if the statement type of the profile EntryInfo
bbject for this RT Statement object has value CALLABLE_STATEMENT and the parameter Typelnfo at parameterindex in|the
EntryInfo objectthas'mode=OUT or INOUT, and javaTypeName=java.sql.Ref.

Pajameters

— |parameterindex — the first parameter is 1 (one), the second is 2, etc.

Returns

— If the value of the parameter identified by parameterindex is not the SQL null value, then the value of the
parameter identified by parameterindex; otherwise, the Java null.
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Throws

— SQLException — if the SQL-implementation raises an exception condition.

SeeAlso

— |Subclause 13.3.6.4.5, “getSQLType ()”

— |Subclause 13.3.6.4.1, “getJavaTypeName ()”

— |Subclause 13.3.2.2.3, “CALLABLE_STATEMENT”
— |[Subclause 13.3.2.4.13, “getStatementType ()”

— |Subclause 13.3.6.4.3, “getMode ()”

13.2.6.2.34 getResultSet ()

publli c abstract ResultSet getResultSet ( )
throws SQLException

Retyrns the current result of this RTStatement object as a ResultSet object. It is only called once per result if
using the execut e() method.

NOTE 132 — Invocation of this method occurs as a result of-the <embedded SQL Java program> having invoked get Next|Re-
Sul t Set (i nt) against the ExecutionContext for which this RTStatement is the currently registered RTStatement.

Returns

— |If the result of this RTStatement object is an update count or there are no more results, then null; otheryvise,
the current result of this RTStatement object as a ResultSet object.

Throws

— |SQLException —==if the SQL-implementation raises an exception condition.

Seg Also

— |Subclause 13.2.6.2.3, “execute ()”

Qe ol 40 QN 40
— OuUllIdust 1o.90.£.%4.9,

— Subclause 13.3.2.2.5, “EXECUTE”

N ¥ P YAV 1]
getexecuteType ()
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13.2.6.2.35 getShortNoNull (int)

public abstract short getShortNoNull ( int paraneterlndex )
throws SQ.Exception

Get the value of the SQL SMALLINT parameter identified by parameterindex as a Java short.

NOTE 133 — An invocation of this method is generated by the translator if and only if the statement type of the profile EntryInfo
bbject for this RTStatement object has value CALLABLE_STATEMENT and the parameter Typelnfo object at paraméterindex
n the Entrylnfo object has mode=OUT or INOUT, and javaTypeName=short.

Pajameters

— |parameterindex — the first parameter is 1 (one), the second is 2, etc.

Refurns

— |The value of the parameter identified by parameterindex.

Throws

— |SQLNullException — if the value of the parameter indicated by parameterindex is the SQL null valde

— |SQLException — if the SQL-implementation raisgs.an exception condition.

Seg Also

— |Subclause 13.3.6.4.5, “getSQLType ()

— |Subclause 13.3.6.4.1, “getJavaTypeName ()”

— [Subclause 13.3.2.2.3, “CALLABLE_STATEMENT”
— |Subclause 13.3.2.4.13,~getStatementType ()”

— |Subclause 13.3.6,4:3;*getMode ()”

13.2.6.2.36..getShortWrapper (int)

publli‘cDabstract Short get ShortWapper ( int parameterlndex )
throws SQ.Exception

Get the value of the SQL SMALLINT parameter identified by parameterindex as a java.lang.Short.

NOTE 134 — 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.Short.
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ameters

parameterindex — the first parameter is 1 (one), the second is 2, etc.

Returns

Th

13.2

publ

Get
by p

Palameters

[OWS

parameter identified by parameterindex; otherwise, the Java null.

SQLException — if the SQL-implementation raises an exception condition.

Also

Subclause 13.3.6.4.5, “getSQLType ()”

Subclause 13.3.6.4.1, “getJavaTypeName ()”
Subclause 13.3.2.2.3, “CALLABLE_STATEMENT”
Subclause 13.3.2.4.13, “getStatementType ()”
Subclause 13.3.6.4.3, “getMode ()”

.6.2.37 getString (int)

ic abstract String getString™( int paraneterlndex )
throws SQ.Exception

the value of the SQL character string (CHAR, VARCHAR, or LONGVARCHAR) parameter identifig
arameterindex as a Java-String.

NOTE 135 — An invacation of this method is generated by the translator if and only if the statement type of the profile Entr|
bbject for this RTStatement object has value CALLABLE_STATEMENT and the parameter Typelnfo object at parameterin
n the EntryInfo object has mode=OUT or INOUT and javaTypeName=java.lang.String.

parameterindex — the first parameter is 1 (one), the second is 2, etc.

If the value of the parameter identified by parameterindex is not the SQL null value, then the valué ot‘ the

ed

yInfo
dex

Returns

— If the value of the parameter identified by parameterindex is not the SQL null value, then the value of the

266
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Throws

— SQLException — if the SQL-implementation raises an exception condition.

SeeAlso

— |Subclause 13.3.6.4.5, “getSQLType ()”

— |Subclause 13.3.6.4.1, “getJavaTypeName ()”

— |Subclause 13.3.2.2.3, “CALLABLE_STATEMENT”
— |[Subclause 13.3.2.4.13, “getStatementType ()”

— |Subclause 13.3.6.4.3, “getMode ()”

13.2.6.2.38 getSQLXML (int)

publli c abstract java.sqgl.SQ.XM get SQLXM. ( int parameterlndex )
throws SQLException

Ge

—

the value of the SQL XML parameter identified by parameterindex as aj ava. sql . SQLXM. object.

NOTE 136 — An invocation of this method is generated by the*translator if and only if the statement type of the profile EntryInfo
bbject for this RTStatement object has value CALLABLE_STATEMENT and the parameter Typelnfo object at parameterindex
n the EntryInfo object has mode=OUT or INOUT and javaTypeName=j ava. sql . SQLXM..

Pajameters

— [parameterindex — the first parameter is 1 (one), the second is 2, etc.

Refurns

— [If the value of the parameter identified by parameterindex is an SQL null value, then the Java null; otherwise,
the value of the parameter identified by parameterindex.

Throws

— |SQLException — if the SQL-implementation raises an exception condition.

SeeAlso

— Subclause 13.3.6.4.5, “getSQLType ()”

— Subclause 13.3.6.4.1, “getJavaTypeName ()”

— Subclause 13.3.2.2.3, “CALLABLE_STATEMENT”
— Subclause 13.3.2.4.13, “getStatementType ()”
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Subclause 13.3.6.4.3, “getMode ()”

13.2.6.2.39 getTime (int)

pub

Ge

—

Palameters

Returns

Throws

Seg Also

13.

llic abstract Tinme getTime ( int parameterl|ndex )
throws SQ.Exception

the value of the SQL TIME parameter identified by parameterindex as a java.sql.Time.

NOTE 137 — An invocation of this method is generated by the translator if and only if the statement type of the‘profile Entr|
bbject for this RTStatement object has value CALLABLE_STATEMENT and the parameter Typelnfo objectat parameterin
n the Entrylnfo object has mode=OUT or INOUT, and javaTypeName=java.sgl.Time.

parameterindex — the first parameter is 1 (one), the second is 2, etc.

parameter identified by parameterindex; otherwise, the Java null.

SQLException — if the SQL-implementation raises an exception condition.

Subclause 13.3.6.4.5, “getSQLType ()”

Subclause 13.3.6.4.1, “getJavaTypeName ()”
Subclause 13.3.2.2.3/CALLABLE_STATEMENT”
Subclause 13.3214713, “getStatementType ()”
Subclause.13:3.6.4.3, “getMode ()”

yInfo
dex

If the value of the parameter identified by parameterindex:s-not the SQL null value, then the value of the

2.6:2.40 getTimestamp (int)

public abstract Tinmestanp getTinestanp ( int paraneterlndex )

throws SQLException

Get the value of the SQL TIMESTAMP parameter identified by parameterindex as a java.sql. Timestamp.

NOTE 138 — 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
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parameterindex — the first parameter is 1 (one), the second is 2, etc.

Returns

Th

13.2

publ

Rety
ther

Refurns

[OWS

parameter identified by parameterindex; otherwise, the Java null.

SQLException — if the SQL-implementation raises an exception condition.

Also

Subclause 13.3.6.4.5, “getSQLType ()”

Subclause 13.3.6.4.1, “getJavaTypeName ()”
Subclause 13.3.2.2.3, “CALLABLE_STATEMENT”
Subclause 13.3.2.4.13, “getStatementType ()”
Subclause 13.3.6.4.3, “getMode ()”

.6.2.41 getUpdateCount ()

ic abstract int getUpdateCount ( )
throws SQ.Exception

rns the current result of this-RTStatement object as an update count; if the result is a ResultSet objec
 are no more results, <his returned. It is only called once per result.

NOTE 139 — An invacation of this method is generated by the translator if and only if the execute type of the profile Entry
bbject for this RTStatement object has value EXECUTE.

otherwise, the current result as an update count.

aces

If the value of the parameter identified by parameterindex is not the SQL null value, then the valué ot‘ the

[ or

nfo

If the'current result of this RTStatement object is a ResultSet object or there are no more results, them —1;

Throws

SQLException — if the SQL-implementation raises an exception condition.
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SeeAlso

Subclause 13.2.6.2.3, “execute ()”
Subclause 13.3.2.4.3, “getExecuteType ()”
Subclause 13.3.2.2.5, “EXECUTE”

13.3

publ

Ge

—

6.2.42 getURL ()

ic abstract int getURL ( int paraneterlndex )
throws SQLException, java.net. Ml formedURLException

the value of an SQL DATALINK parameter identified by parameterindex as-aqava.net. URL object.

NOTE 140 — An invocation of this method is generated by the translator if and only if the\statement type of the profile Entr,
bbject for this RTStatement object has value CALLABLE_STATEMENT and the parameter Typelnfo object at parameterin
n the Entrylnfo object has mode=OUT or INOUT, and javaTypeName=java.net. URL.

Pajameters

parameterindex — the first parameter is 1 (one), the secend is 2, €etc.

Refurns

Th

13.3

parameter identified by parameterindex; otherwise, the Java null.

[OWS

SQLException — if the SQL*implementation raises an exception condition.

java.net.MalformedURDLEXxception — if the DATALINK URL value cannot be used to construct a
java.net. URL object:

.6.2.43 getWarnings ()

publ

yInfo
dex

If the value of the parameter identified by parameterindex is not the SQL null value, then the value of the

ilehabstract SQLWArni ng getWarnings ( )

THhrows SQCEXTeption

The first warning reported by invocations of methods on this Statement object is returned. A Statement object's
execute methods clear its SQLWarning chain. Subsequent Statement warnings will be chained to this SQLWarn-

ing.

The warning chain is automatically cleared each time execut e() , execut eRTQuer y() , or execut eUpdat e()
is invoked on this RTStatement object.
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NOTE 141 — If a ResultSet object is being processed, then any warnings associated with ResultSet reads will be chained on the
ResultSet object and made available to the client on the associated iterator object.

Returns

If there is any outstanding SQLWarning, then the first SQLWarning; otherwise, null.

Th

13.3

publ

Rety
othe
SQU
one

If st
Use

[OWS

SQLException — if the SQL-implementation raises an exception condition.

Also

Subclause 13.2.6.2.3, “execute ()”
Subclause 13.3.2.4.3, “getExecuteType ()”
Subclause 13.3.2.2.5, “EXECUTE”

.6.2.44 isBatchable ()

i c abstract bool ean isBatchable ( ) throws SQ.Exception

rwise. Batchable RTStatement objects are. typically (but not exclusively) DDL, DML and invocations
-invoked procedures with no OUT parameters. If this RTStatement object returns OUT parameters or prod
pr more side-channel result sets, thenfalse is returned.

htement batching is not supported by the runtime implementation, this method returns false.

the

Thig method is called aftenall | N parameters and execution control attributes have been set, but before
RTStatement object execution.

Refurns

atch context object passed-when this RTStatement object was created.

If able'to be batched, then true; otherwise, false.

rns true if this RTStatement object is able to.beadded to a statement batch for deferred execution, false

of
uces

the method i sBat chConpati bl e() to determine whether this RTStatement object is compatible wjith

Throws

SQLException — if the SQL-implementation raises an exception condition.

SeeAlso

Subclause 13.2.6.2.45, “isBatchCompatible ()”
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Subclause 13.2.6.2.8, “getBatchContext ()”

13.2.6.2.45 isBatchCompatible ()

publ

Retd
erw

The
St a
isre

In g¢
that
only

This
RTS

i c abstract bool ean isBatchConpatible ( ) throws SQ.Exception

rns true if this RTStatement object is compatible with the underlying batch context object, and-false
Se.

underlying batch context object is the batch context object that was passed to Connect, €dPr of i | e. g
ement () when this RTStatement object was created. If no such batch context object'was passed, fa
furned. 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.
contain other instances of the same RTStatement object. RTStatefent objects without | N parameters

method is called after all I N parameters and execution control attributes have been set, but before
tatement object execution.

Refurns

Th

If compatible with the underlying batch context object, then true; otherwise, false.

[OWS

SQLException — if the SQL=implementation raises an exception condition.

Also

Subclause 13.2:6.2:44, “isBatchable ()”
Subclause 13:2.6.2.8, “getBatchContext ()”
Subclause 13.2.2.2.5, “getStatement (int, BatchContext, Map)”

compatible with batch context objects that contain other RT Statement objects without | N parameter$

oth-

et -

neral, RTStatement objects with one or more | Nparameters are only compatible with batch context objects

are

D.

13.2.6.2.46 aetArray (int, Array)

public abstract void setArray ( int paranmeterlndex, java.sqgl.Array x ) throws SQ.Exception

Set the parameter identified by parameterindex to aj ava. sql . Arr ay object.
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NOTE 142 — An invocation of this method is generated by the translator if and only if the parameter Typelnfo object at parame-
terIndex in the profile EntryInfo object for this RTStatement object has mode=IN or INOUT, and javaTypeName = java.sql.Array.

Parameters

parameterindex — the first parameter is 1 (one), the second is 2, etc.

X — the value of the parameter identified by parameterindex

Returns

Th

13.3

publ

parameter identified by parameterindex; otherwise, the Java null.

[OWS

SQLException — if the SQL-implementation raises an exception condition.

Also

Subclause 13.3.2.4.6, “getParaminfo (int)”
Subclause 13.3.6.4.5, “getSQLType ()”
Subclause 13.3.6.4.1, “getJavaTypeName ()”
Subclause 13.3.6.4.3, “getMode ()”

.6.2.47 setAsciiStreamWrapper (int, AsciiStream)

ic abstract void setAscii StreanWapper ( int param ndex, AsciiStreamx )
throws SQLExcepti/on

Set the parameter identified by parameterindex to an sqglj.runtime.AsciiStream value. The driver converts

to ar
is se

Ifa
itvi

SQL character string value. If the given value is Java null, then the parameter identified by parameterl
t to the SQlenull value.

ery longsASCII character string is input to a character string parameter, it might be more practical to
h a java.io.InputStream. JDBC reads the data from the stream as needed, until it reaches the end of th

streg

m«~The JDBC driver does any necessary conversion from ASCII to the SQL-data's character set.

If the value of the parameter identified by parameterindex is not the SQL null value,then the value of the

this
ndex

end

O o)

NOTE 143 — 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 144 — An invocation of this method is generated by the translator if and only if the parameter Typelnfo object at parame-
terIndex in the profile Entrylnfo object for this RT Statement object has mode=IN or INOUT, and javaTypeName=sqlj.runtime.Asci-
iStream.
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Parameters

— parameterIndex — the first parameter is 1 (one), the second is 2, etc.

— X —the value of the parameter identified by parameterindex

Throws

— |SQLException — if the SQL-implementation raises an exception condition.

Seg Also

— |Subclause 13.3.2.4.6, “getParaminfo (int)”
— |Subclause 13.3.6.4.5, “getSQLType ()”
— [Subclause 13.3.6.4.1, “getJavaTypeName ()”

13.2.6.2.48 setBigDecimal (int, BigDecimal)

publli ¢ abstract void set Bi gDeci mal
( int paraneterlndex, BigDeciml x )
throws SQ.Exception

Set fhe parameter identified by parameterindex to-a java.math.Bigdecimal value. The driver converts this 1o an
SQU NUMERIC value. If the given value is Java null, then the parameter identified by parameterindex is|set
to the SQL null value.

NOTE 145 — An invocation of this method is'generated by the translator if and only if the parameter Typelnfo object at pafame-
erlndex in the profile EntrylInfo object for this RT Statement object has mode=IN or INOUT, and javaTypeName=java.math.BigDec-
mal.

Palameters

— |parameterindex ~<the first parameter is 1 (one), the second is 2, etc.

— |x — the valuelof the parameter identified by parameterindex

Throws

SeeAlso

— Subclause 13.3.2.4.6, “getParaminfo (int)”
— Subclause 13.3.6.4.5, “getSQLType ()”
— Subclause 13.3.6.4.1, “getJavaTypeName ()”

274 Object Language Bindings (SQL/OLB) ©ISO/IEC 2016 — Al rights reserved


https://standardsiso.com/api/?name=588a6fa202f6e14805e70a63b088a5d8

I SO/IEC 9075-10:2016(E)
13.2 SQLJ sglj.runtime.profile Interfaces

— Subclause 13.3.6.4.3, “getMode ()”

13.2.6.2.49 setBinaryStreamWrapper (int, BinaryStream)

publli ¢ abstract void setBinaryStream apper ( int param ndex, BinaryStream x )
throws SQ.Exception

Set :Lhe parameter identified by parameterindex to an sqlj.runtime.BinaryStream value. The driver.convertd this
to ap SQL binary string value. If the given value is Java null, then the parameter identified by parameterindex
is set to the SQL null value.

If a yery large binary value is input to a binary string parameter, it might be more practical to send it via
javalio.InputStream. JDBC will read the data from the stream as needed, until it reaches the end of the strgam.

NOTE 146 — The BinaryStream class implements java.io.InputStream, and adds a Java field, fength, which is used to determine
he number of octets in the stream. The BinaryStream class typically wraps a standard Java stream class or a custom subclags that
mplements the InputStream interface.

NOTE 147 — An invocation of this method is generated by the translator if and onlyyif the parameter Typelnfo object at pafame-
erlndex in the profile EntryInfo object for this RTStatement object has mode=IN<r INOUT, and javaTypeName=sqlj.runtime.Bina-
yStream.

Palameters

— |parameterindex — the first parameter is 1 (one), the-second is 2, etc.

— |x — the value of the parameter identified by pafameterindex

Throws

— |SQLException — if the SQL-implementation raises an exception condition.

Seg Also

— |Subclause 13.3.2.4:6;*getParaminfo (int)”
— |Subclause 13.3:6/4.5, “getSQLType ()”
— |Subclause~13.3.6.4.1, “getJavaTypeName ()”

13.2.62.50_setBlob (int, Bloh)

public abstract void setBlob ( int paraneterlndex, Blob x ) throws SQ.Exception

Set the parameter identified by parameterindex to a Java Blob object.

NOTE 148 — An invocation of this method is generated by the translator if and only if the parameter Typelnfo object at parame-
terindex in the profile EntryInfo object for this RTStatement object has mode=IN or INOUT, and javaTypeName = java.sql.Blob.
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Parameters

— parameterIndex — the first parameter is 1 (one), the second is 2, etc.

— X —the value of the parameter identified by parameterindex

Throws

— |SQLException — if the SQL-implementation raises an exception condition.

Seg Also

— |Subclause 13.3.2.4.6, “getParaminfo (int)”
— |Subclause 13.3.6.4.5, “getSQLType ()”

— [Subclause 13.3.6.4.1, “getJavaTypeName ()”
— |Subclause 13.3.6.4.3, “getMode ()”

13.2.6.2.51 setBoolean (int, boolean)

publli ¢ abstract void setBool ean
( int paraneterlndex, boolean x )
throws SQLException

Set the parameter identified by parameterindexto a Java boolean value. The driver converts this to an SQL
BOOLEAN value.

NOTE 149 — An invocation of this methodis generated by the translator if and only if the parameter Typelnfo object at pafame-
erIndex in the profile EntryInfo object for this RTStatement object has mode=IN or INOUT, and javaTypeName=boolean.

Palameters

— |parameterindex -<the first parameter is 1 (one), the second is 2, etc.

— |x — the value/of the parameter identified by parameterindex

Throws

— QQI Fyr‘pln'rinn — if the QQI -imlnlpmpnmtinn raises an pyr‘plm‘inn condition

SeeAlso

— Subclause 13.3.2.4.6, “getParaminfo (int)”
— Subclause 13.3.6.4.5, “getSQLType ()”
— Subclause 13.3.6.4.1, “getJavaTypeName ()”
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— Subclause 13.3.6.4.3, “getMode ()”

13.2.6.2.52 setBooleanWrapper (int, Boolean)

publli ¢ abstract void setBool eanW apper
( int paraneterlndex, Boolean x )
throws SQ.Exception

Set fhe parameter identified by parameterindex to a java.lang.Boolean value. The driver conver{s-this to an
SQU BOOLEAN value. If the given value is Java null, then the parameter is set to the SQL<nyll value.

NOTE 150 — An invocation of this method is generated by the translator if and only if the parameter-Typelnfo object at pafame-
erlndex in the profile Entrylnfo object for this RTStatement object has mode=IN or INOUT, and javaTypeName=java.lang.Boglean.

Pajameters

— |parameterindex — the first parameter is 1 (one), the second is 2, etc.

— |x — the value of the parameter identified by parameterindex

Throws

— |SQLException — if the SQL-implementation raises.an exception condition.

Seq Also

— [Subclause 13.3.2.4.6, “getParaminfo (int)”
— |Subclause 13.3.6.4.5, “getSQLType()”

— |Subclause 13.3.6.4.1, “getJavaTypeName ()”
— |Subclause 13.3.6.4.3, *getMode ()”

13.2.6.2.53 setByte (int, byte)

publli ¢ abstract void setByte
(.'int paraneterlndex, byte x )
t hrows SQLException

Set the parameter identified by parameterindex to a Java byte value. The driver converts thisto an SQL TINYINT
value.

NOTE 151 — An invocation of this method is generated by the translator if and only if the parameter Typelnfo object at parame-
terIndex in the profile EntryInfo object for this RTStatement object has mode=IN or INOUT, and javaTypeName=byte.
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Parameters

parameterindex — the first parameter is 1 (one), the second is 2, etc.

x — the value of the parameter identified by parameterindex

Th

13.3

publ

[OWS

SQLException — if the SQL-implementation raises an exception condition.

Also

Subclause 13.3.2.4.6, “getParaminfo (int)”
Subclause 13.3.6.4.5, “getSQLType ()”
Subclause 13.3.6.4.1, “getJavaTypeName ()”
Subclause 13.3.6.4.3, “getMode ()”

.6.2.54 setBytes (int, byte)

ic abstract void setBytes
( int paraneterlndex, byte x[] )
throws SQLException

Set the parameter identified by parameterindexto a Java array of bytes. The driver converts this to an SQ

B

binary string (VARBINARY or LONGVARBINARY, depending on the argument's size relative to the driyer's
limits on VARBINARY values). If the given value is Java null, then the parameter identified by parameterlndex
is seft 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 pafame-
erlndex in the profile Entryinfe.object for this RTStatement object has mode=IN or INOUT, and javaTypeName=[byte.
Paljameters
— |parameterindéx — 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.
SeeAlso
— Subclause 13.3.2.4.6, “getParaminfo (int)”
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Subclause 13.3.6.4.5, “getSQLType ()”
Subclause 13.3.6.4.1, “getJavaTypeName ()"
Subclause 13.3.6.4.3, “getMode ()”

13.2

publ

.6.2.55 setByteWrapper (int, Byte)

i c abstract void setByteWapper
( int paraneterlndex, Byte x )
throws SQLException

Set the parameter identified by parameterindex to a java.lang.Byte value. The driver-converts this to an S

TIN
sQL

YINT value. If the given value is Java null, then the parameter identified by parameterindex is set to
null value.

NOTE 153 — An invocation of this method is generated by the translator if and only if‘thie parameter Typelnfo object at pa
erlndex in the profile EntryInfo object for this RTStatement object has mode=IN or INOUT, and javaTypeName=java.lang.

Parlameters

13.3

parameterindex — the first parameter is 1 (one), the secend is 2, etc.

X — the value of the parameter identified by parameterindex

[OWS

SQLEXxception — if the SQL-implementation raises an exception condition.

Also

Subclause 13.3.2.4.6, “getParaminfo (int)”
Subclause 13.3.6.4.5;‘getSQLType ()”
Subclause 13.3:6.471, “getJavaTypeName ()”
Subclause 13.3.6.4.3, “getMode ()”

DL
he

ame-
Byte.

.6:2.56 setCharacter StreamWrapper (int, Character Stream)

publ

ic void setCharacterStreamNapper ( int colummlndex, CharacterStreamx )
throws SQ.Exception

Set the parameter identified by parameterindex to an sqlj.runtime.CharacterStream object. The driver converts
this to an SQL LONGVARCHAR value. If the given value is Java null, then the parameter identified by

para

meterIndex is set to the SQL null value.
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If a very large Unicode value is input to a LONGVARCHAR parameter, it might be more practical to send it
as an instance of java.io.Reader. JDBC will read the data from the stream as needed, until it reaches the end of
the stream. The JDBC driver will do any necessary conversion from Unicode to the appropriate SQL character

set.

NOTE 154 — The CharacterStream class implements java.io.Reader, and adds a Java field, length, which is used to determine the
number of characters in the stream. The CharacterStream class typically wraps a standard Java Reader object or an instance of a

" loal dlood 1 bk DBeasl HT 4
LUSTUTTT SUDULTASS AL THTPTTTITTTILS T TATAUTT TTICTTalc.

NOTE 155 — An invocation of this method is generated by the translator if and only if the parameter Typelnfo object at pa
erIndex in the profile EntryInfo object for this RTStatement object has mode=IN or INOUT, and has javaTypeName.= sqlj
ime.CharacterStream.

Palameters

13.2

publ

parameterindex — the first column is 1 (one), the second is 2, etc.

X — the value of the parameter identified by parameterindex

[OWS

SQLEXxception — if the SQL-implementation raises an exception condition.

Also

Subclause 13.3.2.4.6, “getParaminfo (int)”
Subclause 13.3.6.4.5, “getSQLType ()”
Subclause 13.3.6.4.1, “getJavaTypeName ()”

6.2.57 setClob (int, Clob)

ic abstract void.set/Clob ( int paraneterlndex, Cob x ) throws SQ.Exception

Set the parameter identified by parameterindex to a Java Clob object.

NOTE 156 — Afvinvocation of this method is generated by the translator if and only if the parameter Typelnfo object at pal

ame-
run-

ame-
Clob.

erlndex in the\profile EntryInfo object for this RTStatement object has mode=IN or INOUT, and javaTypeName = java.sql.
Parlameters
— parameterindex — the first parameter iIs 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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SeeAlso

— Subclause 13.3.2.4.6, “getParaminfo (int)”
— Subclause 13.3.6.4.5, “getSQLType ()”

— Subclause 13.3.6.4.1, “getJavaTypeName ()”
— |Subclause 13.3.6.4.3, “getMode ()”

13.2.6.2.58 setDate (int, Date)

publli ¢ abstract void setDate
( int paraneterlndex, Date x )
throws SQLException

Set the parameter identified by parameterindex to a java.sgl.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 $QL
nulljvalue.

NOTE 157 — An invocation of this method is generated by the translator ifzand only if the parameter Typelnfo object at pafame-
erIndex in the profile EntryInfo object for this RTStatement object has:miode=IN or INOUT, and javaTypeName=java.sql.Date.

Pajameters

— |parameterindex — the first parameter is 1 (one);’the second is 2, etc.

— [x — the value of the parameter identifiedy parameterindex

Throws

— [SQLException — if the SQLsimplementation raises an exception condition.

Seg Also

— [Subclause 13.3:2/4.6, “getParaminfo (int)”
— |Subclause~13.3.6.4.5, “getSQLType ()”

— |Subclause 13.3.6.4.1, “getJavaTypeName ()"
— |Subclause 13.3.6.4.3, “getMode ()”

13.2.6.2.59 setDouble (int, double)

public abstract void setDoubl e
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( int paraneterlndex, double x )
throws SQ.Exception

Set the parameter identified by parameterindex to a Java double value. The driver converts this to an SQL
DOUBLE PRECISION value.

NOTE 158 — An invocation of this method is generated by the translator if and only if the parameter Typelnfo object at parame-
erlndex in the profile EntryInfo object for this RTStatement object has mode=IN or INOUT, and javaTypeName=double.

Pajameters

— |parameterindex — the first parameter is 1 (one), the second is 2, etc.

— |x — the value of the parameter identified by parameterindex

Throws

— |SQLEXxception — if the SQL-implementation raises an exception condition.

Seg Also

— [Subclause 13.3.2.4.6, “getParaminfo (int)”
— |[Subclause 13.3.6.4.5, “getSQLType ()”

— |Subclause 13.3.6.4.1, “getJavaTypeName ()"
— |Subclause 13.3.6.4.3, “getMode ()”

13.2.6.2.60 setDoubleWrapper (int)Double)

publli ¢ abstract void set Poubl eW apper
( int paraneterlndex, Double x )
t hrows SQLExcept.iVon

Set fhe parameter identified by parameterindex to a java.lang.Double value. The driver converts this to an QL
DOWBLE PRECISION value. If the given value is Java null, then the parameter identified by parameterlpdex
is set to the SQLTAUI value.

OTE 159 An invocation of this method is generated by the translator if and only if the parameter Typelnfo object at pafame-
erlndexin'the profile Entryinfo object for this RTStatement object has mode=IN or INOUT, and javaTypeName=java.lang.Dquble.

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.

SeeAlso

13.3

publ

Subclause 13.3.2.4.6, “getParaminfo (int)”
Subclause 13.3.6.4.5, “getSQLType ()”
Subclause 13.3.6.4.1, “getJavaTypeName ()”
Subclause 13.3.6.4.3, “getMode ()”

.6.2.61 setFloat (int, float)

ic abstract void setFl oat
( int paraneterlndex, float x )
throws SQLException

Set fhe parameter identified by parameterindex to a Java floatvalue. The driver converts this to an SQL FL

valu

a}

<.

NOTE 160 — An invocation of this method is generated by the translator if and only if the parameter Typelnfo object at pal
erIndex in the profile EntryInfo object for this RTStatementobject has mode=IN or INOUT, and javaTypeName=float.

Pajameters

parameterindex — the first parameteris 1 (one), the second is 2, etc.

X — the value of the parametefidentified by parameterindex

[OWS

SQLEXxception —<if'the SQL-implementation raises an exception condition.

Also

Subclause 13.3.2.4.6, “getParamInfo (int)”

Subclause 133645 “gthQI Typp 0”

DAT

ame-

Subclause 13.3.6.4.1, “getJavaTypeName ()”
Subclause 13.3.6.4.3, “getMode ()”
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13.2.6.2.62 setFloatWrapper (int, Float)

publ

Set {he parameter 1dentified by parameterindex 10 a java.lang.Float value. The driver CONverts this 10 an-9

FLQ
null

ic abstract void setFl oat Wapper
( int paraneterlndex, Float x )
throws SQ.Exception

AT value. If the given value is Java null, then the parameter identified by parameterindex is set toithe
value.

NOTE 161 — An invocation of this method is generated by the translator if and only if the parameter Typelnfg ‘ebject at pal
erIndex in the profile EntryInfo object for this RT Statement object has mode=IN or INOUT, and javaTypeNameé=java.lang.

Palameters

13.3

publ

parameterindex — the first parameter is 1 (one), the second is 2, etc.

X — the value of the parameter identified by parameterindex

[OWS

SQLException — if the SQL-implementation raises an exception condition.

Also

Subclause 13.3.2.4.6, “getParaminfo (int)”
Subclause 13.3.6.4.5, “getSQLType ()"
Subclause 13.3.6.4.1, “getJavaTypeName ()”
Subclause 13.3.6.4.3, “getMode ()"

.6.2.63 setint (int;int)

ic abstract{void setlnt
( int~paraneterlndex, int x)
t hrows” SQLExcepti on

Set

e parameter identified by parameterindex to a Java int value. The driver converts this to an SQL INTE

valup.

oL
50L

ame-
Float.

S5ER

NOTE 162 — An invocation of this method is generated by the translator if and only if the parameter Typelnfo object at parame-
terindex in the profile EntryInfo object for this RTStatement object has mode=IN or INOUT, and javaTypeName=int.

Parameters

284

parameterindex — the first parameter is 1 (one), the second is 2, €tc.
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— X — the value of the parameter identified by parameterindex

Throws

— SQLException — if the SQL-implementation raises an exception condition.

Seg Also

— |[Subclause 13.3.2.4.6, “getParamlInfo (int)”
— |Subclause 13.3.6.4.5, “getSQLType ()”

— |Subclause 13.3.6.4.1, “getJavaTypeName ()”
— |Subclause 13.3.6.4.3, “getMode ()”

13.2.6.2.64 setintWrapper (int, Integer)

publli c abstract void setlntWapper
( int paraneterlndex, Integer x )
throws SQ.Exception

Set fhe parameter identified by parameterindex to a java.lang.Integer value. The driver converts this to an QL
INTEGER value. If the given value is Java null, theprthe parameter identified by parameterindex is set to|the
SQU null value.

NOTE 163 — An invocation of this method is generated by the translator if and only if the parameter Typelnfo object at pafame-
erlndex in the profile EntryInfo object for this RTStatement object has mode=IN or INOUT, and javaTypeName=java.lang.Infeger.

Palameters

— |parameterindex — the firSt parameter is 1 (one), the second is 2, etc.

— |x — the value of the-parameter identified by parameterindex

Throws

— |SQLException — if the SQL-implementation raises an exception condition.

Also

— Subclause 13.3.2.4.6, “getParaminfo (int)”
— Subclause 13.3.6.4.5, “getSQLType ()”

— Subclause 13.3.6.4.1, “getJavaTypeName ()”
— Subclause 13.3.6.4.3, “getMode ()”
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13.2.6.2.65 setLong (int, long)

publ

ic abstract void setlLong
( int paranmeterlndex, long x )
throws SQLException

Set fhe parameter identified by parameterTndex t0 a Java Iong value. The driver COnverts this 10 an SQL BIG

valup.

a}
c

NOTE 164 — An invocation of this method is generated by the translator if and only if the parameter Typelnfo ohject at pal
erIndex in the profile EntryInfo object for this RTStatement object has mode=IN or INOUT, and javaTypeNameslong.

Pajameters

parameterindex — the first parameter is 1 (one), the second is 2, etc.

X — the value of the parameter identified by parameterindex

[OWS

SQLException — if the SQL-implementation raises an exception condition.

Also

Subclause 13.3.2.4.6, “getParaminfo (int)”
Subclause 13.3.6.4.5, “getSQLType ()”
Subclause 13.3.6.4.1, “getJavaTypeName ()”
Subclause 13.3.6.4.3, “getMode ()%

13.2.6.2.66 setLongWrapper (int, Long)

publ

Set {he parameter identified by parameterindex to a java.lang.Long value. The driver converts this to an S

BIG

i c abstract 40id setLongW apper
( int parareterlndex, Long X )
t hr ows \(SQLExcepti on

INTwalue. If the given value is Java null, then the parameter identified by parameterindex is set to th

INT

ame-

QL

e

SQU nall value.

NOTE 165 — An invocation of this method is generated by the translator if and only if the parameter Typelnfo object at parame-
terIndex in the profile Entryinfo object for this RTStatement object has mode=IN or INOUT, and javaTypeName=java.lang.Long.

Parameters

286

parameterindex — the first parameter is 1 (one), the second is 2, €tc.
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x — the value of the parameter identified by parameterindex

Throws

SQLEXxception — if the SQL-implementation raises an exception condition.

Seg

13.2

publ

The

Also

Subclause 13.3.2.4.6, “getParamInfo (int)”
Subclause 13.3.6.4.5, “getSQLType ()”
Subclause 13.3.6.4.1, “getJavaTypeName ()"
Subclause 13.3.6.4.3, “getMode ()”

.6.2.67 setMaxFieldSize (int)

ic abstract void setMaxFiel dSize ( int max )
throws SQ.Exception

maxFieldSize limit (in bytes) is the maximum amount-o¥'data returned for any column value; it only ap

to binary string and character string (BINARY, VARBINARY, LONGVARBINARY, CHAR, VARCHAR

and
If th

| ONGVARCHAR) columns. Such columns cansbe fetched into Java String, Byte array, or stream obj
b limit is exceeded, the excess data is discarded:

Palameters

Th

max — the new max column size 1limit; zero means unlimited

[OWS

SQLEXxception —=ifithe SQL-implementation raises an exception condition.

SQLEXxceptian:--OLB-specific error — unsupported feature — if max is set to other than MaxFieldSi
default valug"and support for Feature JO03, “Execution control”, is not provided

13.9

.6:2.68 setM axRows (int)

blies

Ects.

re's

publ

ic abstract void setMaxRows ( int max )
throws SQ.Exception

Sets the maxRows limit of this RTStatement object. The maxRows limit is the maximum number of rows that
can be contained by a ResultSet object or by an RTResultSet object created by executing this RTStatement

obje

ct. If the limit is exceeded, then the excess rows are dropped.

©ISO/IEC 2016 — All rights reserved Package sqglj.runtime.profile

287


https://standardsiso.com/api/?name=588a6fa202f6e14805e70a63b088a5d8

I SO/IEC 9075-10:2016(E)
13.2 SQLJ glj.runtime.profile Interfaces

Parameters

— max — the new max row limit; zero means unlimited

Throws

— |SQLException — if the SQL-implementation raises an exception condition.

— |SQLException: OLB-specific error — unsupported feature— if max is set to other than MaxRow's default
value and support for Feature JO03, “Execution control”, is not provided

13.2.6.2.69 setObject ()

publli ¢ abstract void set Cbject
( int paraneterlndex, Object x )
throws SQLException

Set the parameter identified by parameterindex to a Java object valugyH the Typelnfo object for this parameter
in the profile EntryInfo object has SQL Type STRUCT, DISTINCT, or JAVA_OBJECT, then the runtime
implementation uses this SQL Type, following the semantics described for the execution of set Qbj ect (|) in
[JDBC]. Otherwise, the driver uses the type SQL OTHER. If'the given value is Java null, then the paramgter

identified by parameterindex is set to the SQL null valug;

Thigmethod can also be used to pass implementation-defined user-defined data types, by using a Driver-spegific
Java{type.

OTE 166 — An invocation of this method is genérated by the translator if and only if the parameter Typelnfo object at pafame-
erIndex in the profile EntryInfo object for this RT:Statement 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 canfiot
e handled by any other setXXX method defined by this RTStatement object. Accordingly, this method is also used as the catch-
Il for any unrecognized types.

Pallameters

— |parameterindex —the first parameter is 1 (one), the second is 2, etc.

— |x — the valug-0f the parameter identified by parameterindex

Throws

— [SQLException — if the SQL-implementation raises an exception condition.
SeeAlso

— Subclause 13.3.2.4.6, “getParamlInfo (int)”
— Subclause 13.3.6.4.5, “getSQLType ()”
— Subclause 13.3.6.4.1, “getJavaTypeName ()”
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Subclause 13.3.6.4.3, “getMode ()”

13.2.6.2.70 setQueryTimeout (int)

publ

Sets
Seco
is ex

Parlameters

Th

13.2

publ

Set fhe parameter identified by parameterindex to a java.sql.Ref value. The driver converts this to an SQL

valu

valup.

Parlameters

ic abstract void setQueryTimeout ( int seconds )
throws SQ.Exception

the queryTimeout limit of this RTStatement object. The queryTimeout limit is the maximuny ndmbe
nds the SQLJ runtime implementation will wait for an invocation of execut e() to complete. If the
ceeded, an SQLException is thrown.

seconds — the new query timeout limit in seconds; zero means unlimited

[OWS

SQLException — if the SQL-implementation raises an exception condition.

SQLEXxception: OLB-specific error — unsupported featufe=- if seconds is set to other than QueryTime
default value and support for Feature J003, “Execution’control”, is not provided

6.2.71 setRef (int, Ref)

i c abstract void setRef
( int paraneterlndex, Ref X )
throws SQLException

. If the given value isdava null, then the parameter identified by parameterindex is set to the SQL nu

a}
c
a)
c

NOTE 167 — An invocation of this method is generated by the translator if and only if the parameter Typelnfo object at pal
erIndex in the profile’EntryInfo object for this RTStatement object has mode=IN or INOUT, and javaTypeName=java.sql.H

aces

of
imit

hut's

REF
I

ame-
ef.

parameterindex — the first parameter is 1 (one), the second is 2, etc.

x — the value of the parameter identified by parameterindex

Throws

SQLException — if the SQL-implementation raises an exception condition.
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SeeAlso

— Subclause 13.3.2.4.6, “getParaminfo (int)”
— Subclause 13.3.6.4.5, “getSQLType ()”

— Subclause 13.3.6.4.1, “getJavaTypeName ()”
— |Subclause 13.3.6.4.3, “getMode ()”

13.2.6.2.72 setShort (int, short)

publli ¢ abstract void set Short
( int paraneterlndex, short x )
throws SQLException

Set the parameter identified by parameterindex to a Java short value. The. driver converts this to an SQL
SMALLINT value.

NOTE 168 — An invocation of this method is generated by the translator if and,only if the parameter Typelnfo object at pafame-
erIndex in the profile EntryInfo object for this RTStatement object has made=IN or INOUT, and javaTypeName=short.

Parlameters

— |parameterindex — the first parameter is 1 (one).the second is 2, etc.

— |x — the value of the parameter identified by parameterindex

Throws

— |SQLException — if the SQL-implementation raises an exception condition.

Seg Also

— |Subclause 13.3.2(4-6, “getParaminfo (int)”
— |Subclause 13.3:6.4.5, “getSQLType ()”

— |Subclause.13.3.6.4.1, “getJavaTypeName ()”
— |Subclause 13.3.6.4.3, “getMode ()”

13.2.6.2.73 setShortWrapper (int, Short)

public abstract void set Short W apper
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( int paraneterlndex, Short x )
throws SQ.Exception

Set the parameter identified by parameterindex to a java.lang.Short value. The driver converts this to an SQL
SMALLINT value. If the given value is Java null, then the parameter identified by parameterindex is set to the
SQL null value.

erIndex in the profiIeEtrIno obect fo this RTtatmnt ojec has 0de=IN or INOU, and jvapName:ava.Ing.f hort.

Palameters

— |parameterindex — the first parameter is 1 (one), the second is 2, etc.

— |x — the value of the parameter identified by parameterindex

Throws

— |SQLException — if the SQL-implementation raises an exception condition.

Seg Also

— |Subclause 13.3.2.4.6, “getParaminfo (int)”
— |Subclause 13.3.6.4.5, “getSQLType ()”

— |Subclause 13.3.6.4.1, “getJavaTypeName ()”
— |Subclause 13.3.6.4.3, “getMode ()”

13.2.6.2.74 setString (int, String)

publli c abstract void setString
( int paraneterlndex, String x )
throws SQLExCeption

Set {he parameter identified by parameterindex to a java.lang.String value. The driver converts this to an $QL

idengified py~parameterindex is set to the SQL null value.

OTE'170 — An invocation of this method is generated by the translator if and only if the parameter Typelnfo object at pa
erlndex-intheprofile-En nfo-objectforthis-RTStatement-object-has-mode=IN-or INOUT and javaRmeName—javalang-S

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.

SeeAlso

— |Subclause 13.3.2.4.6, “getParaminfo (int)”
— |Subclause 13.3.6.4.5, “getSQLType ()”

— [Subclause 13.3.6.4.1, “getJavaTypeName ()”
— |[Subclause 13.3.6.4.3, “getMode ()”

13.2.6.2.75 setSQLXML (int, SQLXML)

publli ¢ abstract void set SQLXM.
( int paraneterlndex, java.sqgl.SQXM x )
throws SQLException

Set fhe parameter identified by parameterindex to a java.sql.SQLXML value. If the given value is Java nJ
then|the parameter identified by parameterindex is set to the, SQL null value.

NOTE 171 — An invocation of this method is generated by the translator if and only if the parameter Typelnfo object at pafame-
erIndex in the profile EntryInfo object for this RTStatementobject has mode=IN or INOUT, and javaType-
Name=j ava. sql . SQLXM..

Palameters

— |parameterindex — the first parameter is 1 (one), the second is 2, etc.

— |x — the value of the parameter identified by parameterindex

Throws

— |SQLException’— if the SQL-implementation raises an exception condition.

Seg Also

— |Subclause 13.3.2.4.6, “getParaminfo (int)”
— Subclause 13.3.6.4.5, “getSQLType ()”

— Subclause 13.3.6.4.1, “getJavaTypeName ()”
— Subclause 13.3.6.4.3, “getMode ()”
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13.2.6.2.76 setTime (int, Time)

public abstract void setTine
( int paraneterlndex, Tine x )
throws SQLException

Set {he parameter identified by parameterindex to a java.sql. Time value. The driver Converts this 1o an sgL
TIME value. If the given value is Java null, then the parameter identified by parameterindex is set to the-$QL
nulljvalue.

NOTE 172 — An invocation of this method is generated by the translator if and only if the parameter Typelnfo ‘ebject at pafame-
erlndex in the profile Entrylnfo object for this RTStatement object has mode=IN or INOUT, and javaTypeName=java.sqgl.Time.

Palameters

— |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 exteption condition.

Seg Also

— |Subclause 13.3.2.4.6, “getParaminfo (int)”
— |Subclause 13.3.6.4.5, “getSQLType ()’

— |Subclause 13.3.6.4.1, “getJavaTypeName ()”
— |Subclause 13.3.6.4.3, “getMode ()"

13.2.6.2.77 setTimestamp (int, Timestamp)

publli ¢ abstract{voi d set Ti mest anp
( int~paraneterl ndex, Tinestanp x )
t hrows” SQLExcepti on

Set the parameter identified by parameterindex to a java.sgl. Timestamp value. The driver converts this tofan
SQU TIMESTAMP value. If the given value is Java null, then the parameter identified by parameterindeX is
set to the SQL null value.

NOTE 173 — An invocation of this method is generated by the translator if and only if the parameter Typelnfo object at parame-
terIndex in the profile EntryInfo object for this RTStatement object has mode=IN or INOUT, and javaTypeName=java.sql. Timestamp.

Parameters

— parameterIndex — the first parameter is 1 (one), the second is 2, etc.
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x — the value of the parameter identified by parameterindex

Throws

SQLEXxception — if the SQL-implementation raises an exception condition.

Seg

13.2

publ

Set fhe parameter identified by parameterindex to an sqlj~“ unt i me. Uni codeSt r eamvalue. The drive

conv
para

Ifa
to s6
file.

Pajameters

Also

Subclause 13.3.2.4.6, “getParamInfo (int)”
Subclause 13.3.6.4.5, “getSQLType ()”
Subclause 13.3.6.4.1, “getJavaTypeName ()"
Subclause 13.3.6.4.3, “getMode ()”

.6.2.78 setUnicodeStreamWrapper (int, UnicodeStream)

i c abstract void setUni codeStreanWapper ( int paran ndex, UnicodeStream x )
throws SQLException

erts this to an SQL character string value. If the given value is Java null, then the parameter identifie
Imeterindex is set to the SQL null value.

ery large Unicode string value is input to an SQL character string parameter, it might be more practi
nd it via a java.io.InputStream. JDBC will read the data from the stream as needed, until it reaches er
The JDBC driver will do any necessary’conversion from Unicode to the appropriate SQL character s

—

i by

cal
d of
bt.

NOTE 174 — The UnicodeStream class imptements java.io.InputStream, and adds a Java field, length, which is used to detefmine

he number of octets in the stream. The\UnicodeStream class typically wraps a standard Java stream class or a custom subc
hat implements the InputStream interface.

NOTE 175 — An invocation ofithis method is generated by the translator if and only if the parameter Typelnfo object at pal
erlndex in the profile EntryInfo object for this RTStatement object has mode=IN or INOUT, and javaTypeName=sglj.runtime
CodeStream.

parameterindex — the first parameter is 1 (one), the second is 2, etc.

X —the value of the parameter identified by parameterindex

ass

ame-
L.Uni-

Throws

294

SQLException — if the SQL-implementation raises an exception condition.
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SeeAlso

— Subclause 13.3.2.4.6, “getParaminfo (int)”
— Subclause 13.3.6.4.5, “getSQLType ()”
— Subclause 13.3.6.4.1, “getJavaTypeName ()”

13.2.6.2.79 setURL (int, URL)

publli ¢ abstract void set URL
( int paraneterlndex, java.net.URL X )
throws SQLException

Set the parameter identified by parameterindex to a java.net.URL value. The driver converts this to an SQL
DATALINK value. If the given value is Java null, then the parameter identified by parameterindex is set to
the $QL null value.

OTE 176 — An invocation of this method is generated by the translator if and enly if the parameter Typelnfo object at pafame-
erlndex in the profile Entryinfo object for this RTStatement object has modé=IN or INOUT, and javaTypeName=java.net. RL.

Pajameters

— |parameterindex — the first parameter is 1 (one), the-second is 2, etc.

— |x — the value of the parameter identified by pafameterindex

Throws

— |SQLException — if the SQL-implementation raises an exception condition.

13.2.7 sglj.runtime.praofile.SerializedProfile

13.2.7.1 Interface Overview

publli ¢"interface SerializedProfile

A class implementing the SerializedProtile Interface 1S able to provide an Inputstream object from whnich a
SerializedProfile object can be read. Instances of the SerializedProfile interface can be loaded and used by the
Profile.instantiate() method. This object provides a hook by which profile objects can be loaded by
non-standard means.
NOTE 177 — As an example of where this was found useful, it was discovered that a particular version of a web browser did not
support loading of a serialized object as an applet resource. In this case, the SerializedProfile object was encoded as a static string

on a class implementing SerializedProfile object, and the class packaged with the applet in place of the original SerializedProfile
object.
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SeeAlso

— Subclause 13.3.3.3.11, “instantiate (Loader, InputStream)”
— Subclause 13.3.3.3.12, “instantiate (Loader, String)”

13.2.7.2 Methods

13.2.7.2.1 getProfileAsStream ()

publli ¢ abstract |nputStream getProfil eAsStream ( )
throws | OException

Retyrns an InputStream object from which a SerializedProfile object can beread. The first object on the
InpytStream object returned is expected to be a SerializedProfile object.

Refurns

— |An InputStream object containing a SerializedProfile objéct.

Throws

— [IOException — if the stream could not be created

Conhformance Rules

None.
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13.3 SQLJ sglj.runtime.profile Classes

13.3.1 sglj.runtime.profile.DefaultL oader

13.3.1.1 Class Overview

j ava. | ang. Qbj ect

+—sqlj.runtine. profile. Defaul t Loader

publli ¢ cl ass Def aul t Loader
ext ends Obj ect
i mpl erent's Loader

D

Thedefault profile.Loader implementation. The DefaultLoader class pravides methods that implement th
Loagler interface by deferring to a wrapped class Loader argument.

13.3.1.2 Constructors

13.3.1.2.1 DefaultLoader (ClassL oader)

publli ¢ Def aul t Loader ( C assLoader>l"oader )

Credtes a default profile.Loader object-the implementation of which will defer to the given class loader. If the
givep Loader object is Java null ~the'system Loader object is used instead.

Pa|| ameters

— |loader — the classLoader object to use for loading classes and resources; if the system ClassLoader object
should be uséd;-then null
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