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Foreword

ISO

(the International Organization for Standardization) and IEC (the International Electrotechni-

cal Commission) form the specialized system for worldwide standardization. National bodies that
are embers of 1SO or IEC participate in the development of International Standards through
techhical committees established by the respective organization to deal with particular fields of
techhical activity. 1SO and IEC technical committees collaborate in fields of mutual interest: Othef

inte
take

Inte
Part

In the field of information technology, 1ISO and IEC have established a joint technical committee,

ISO

lated to national bodies for voting. Publication as an International Standard requires approval by

at le

Atte
be ti
such

Inte
JTC

1SO
Datd

national organizations, governmental and non-governmental, in liaison with 1SO,and IEC, alsp
part in the work.

rnational Standards are drafted in accordance with the rules given in the IS©/IEC Directives,
3.

IEC JTC 1. Draft International Standards adopted by the joint tech#fiical committee are circu-

ast 75 % of the national bodies casting a vote.

ntion is drawn to the possibility that some of the elements\of this part of ISO/IEC 9075 may
he subject of patent rights. 1SO and IEC shall not be held\responsible for identifying any or al
patent rights.

rnational Standard ISO/IEC 9075-10 was prepareddy Joint Technical Committee ISO/IEC
1, Information technology, Subcommittee SC 32,"Data management and interchange.

IEC 9075 consists of the following parts, under the general title Information technology —
\base languages — SQL:

Part 1: Framework (SQL/Framework)

Part 2: Foundation (SQL/Foundation)

Part 3: Call-Level Interface~(SQL/CLI)

Part 4: Persistent Stored~Modules (SQL/PSM)
Part 5: Host Language Bindings (SQL/Bindings)
Part 9: Management of External Data

Part 10:.Object Language Bindings (SQL/OLB)

Ann

exes A, B, C, D, E, Fand G of this part of ISO/IEC 9075 are for information only.
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Introduction
The organization of this part of this International Standard is as follows:
1) Clause 1, “Scope”, specifies the scope of this part of ISO/IEC 9075.
2) Clause 2, “Normative references”, identifies additional standards and publically-available
gpecifications that, through reference in this part of ISO/IEC 9075, constitute pfovisions of this
part of ISO/IEC 9075.
3) Clause 3, “Definitions, notations, and conventions”, defines the notationsiand conventions used
in this part of ISO/IEC 9075.
4) Clause 4, “Concepts”, presents concepts used in the definition of the.Object Language Bindings
5) Clause 5, “Lexical elements”, defines the lexical elements of the language.
6) Clause 6, “Scalar expressions”, defines the elements of thé{language that produce scalar values
7) Clause 7, “Additional common elements”, defines additional language elements that are used ir
arious parts of the language.
8) Clause 8, "Embedded SQL", defines the host language embeddings.
9) Clause 9, “Binary portability”, provides_an overview of the binary portability and profile cus-
tomization requirements for SQLJ.
10) Clause 10, “SQLJ grammar constructs”, defines the BNF conventions, common subelements,
and datatype mappings for SQL.J.
11) Clause 11, “<SQLJ specifi¢_clause> and contents”, defines the syntax and rules for SQLJ con-
gtructs.
12) Clause 12, “Additienal features”, lists agreed extensions to the core SQLJ functionality.
13) Clause 13, “Package sqlj . runtime”, specifies the SQLJ runtime package.
14) Clause 14,%Package sqlj . runtime . profile”, specifies the SQLJ runtime profile package.
15) Clause 15, “sqlj . runtime . profile . util . ProfileCustomizer”, specifies the SQLJ profile
gustomizer class.
16) Clause 16, “Dynamic SQL", defines the SQL dynamic statements.
17) Clause 17, “Call-Level Interface specifications”, defines facilities for using SQL through a
Call-Level Interface.
18) Clause 18, “Definition Schema”, defines base tables on which the viewed tables containing
schema information depend.
19) Clause 19, “Status codes”, defines SQLSTATE values related to Object Language Bindings.
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20) Clause 20, “Conformance”, defines the criteria for conformance to this part of ISO/IEC 9075.

21) Annex A, “SQL Conformance Summary”, is an informative Annex. It summarizes the confor-
mance requirements of the SQL language.

22) Annex B, “Implementation-defined elements”, is an informative Annex. It lists those features
fer-whieh—the bedy—etthisparts S SSEEs ates—that-the-syRtaqcthermeaning—the
eturned results, the effect on SQL-data and/or schemas, or any other behavior is partly or.

holly implementation-defined.

23) Annex C, “Implementation-dependent elements”, is an informative Annex. It lists those featurds
flor which the body of this part of ISO/IEC 9075 states that the syntax, the meaning, the
eturned results, the effect on SQL-data and/or schemas, or any other behaviorlis ‘partly or

holly implementation-dependent.

24) Annex D, “Deprecated features”, is an informative Annex. It lists featurés that the responsible
echnical Committee intends will not appear in a future revised versjon\of ISO/IEC 9075.

25) Annex E, “Typical header files”, is an informative Annex. It proyvides examples of typical
definition files for application programs using the SQL Call-Levél Interface.

26) Annex F, “SQL Feature Taxonomy”, is an informative Anpéx./ It identifies features of the SQL
anguage specified in this part of ISO/IEC 9075 by a numeric identifier and a short descriptive
ame. This taxonomy is used to specify conformance«to)Core SQL and might be used to develop
ither profiles involving the SQL language.

27) Annex G, “SQLJ tutorial”, is an informative Annex. It contains tutorial information about the
leatures of the SQL language that are specified in this part of ISO/IEC 9075.

In the text of this part of ISO/IEC 9075, Clauses begin a new odd-numbered page. Any resulting

blank space is not significant.
All Clauses of this part of ISO/IEC 9075 are normative.

XX
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Scope

ber of Java packages and their contained classes (including methods).

hgement (ISO/IEC 10032:1995).

part of ISO/IEC 9075 defines extensions of Database language SQL \to support embedding of
statements into programs written in the Java™ programming langdage (Java is a registered
emark of Sun Microsystems, Inc.). The embedding of SQL into{Java is commonly known
bQLJ”. This part of ISO/IEC 9075 specifies the syntax and,.semantics of SQLJ, as well as
hanisms to ensure binary portability of resulting SQLJ applications. In addition, it specifies a

ughout this part of ISO/IEC 9075, the terms "SQLJ"‘and "SQL/OLB" are used synonymously.
E 1 — The framework for this part of ISO/IEC 9075\is described by the Reference Model of Data
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2 Normative references

The IU“UVViIIy IIUIIIId.LiVU dUbuIIIUIILb L,UIILd.iII plUVibiUl |IS) VVilibil, lillngil Ib‘fCICIIL,C ill Lilib LEAL, CUI Ibli ute
provisions of this part of 1SO/IEC 9075. For dated references, subsequent amendments to, or
revigions of, any of these publications do not apply. However, parties to agreements based on this
partjof ISO/IEC 9075 are encouraged to investigate the possibility of applying the most recent
editions of the normative documents indicated below. For undated references, the latest\edition
of the normative document referred to applies. Members of ISO and IEC maintain registers of
currgntly valid International Standards.

2.1 JTC 1 standards

[SQL] ISO/IEC 9075-1:1999, Information technology — Database«anguages — SQL — Part 1:
Framework (SQL/Framework)

SO/IEC 9075-2:1999, Information technology — Database€ languages — SQL — Part 2: Founda
fion (SQL/Foundation)

SO/IEC 9075-3:1999, Information technology — Database languages — SQL — Part 3: Call-
Level Interface (SQL/CLI)

SO/IEC 9075-4:1999, Information technolegy — Database languages — SQL — Part 4: Persis-
fent Stored Modules (SQL/PSM)

SO/IEC 9075-5:1999, Informationstechnology — Database languages — SQL — Part 5: Host
Language Bindings (SQL/Bindings)

The reference [SQL] refers_toA\lSO/IEC 9075-1, ISO/IEC 9075-2, ISO/IEC 9075-3, ISO/IEC
9075-4, and ISO/IEC 9075-5.

SO/IEC 10032:1995; Information technology — Reference Model of Data Management

[UCS] ISO/IEC10646-1:1993, Information technology — Universal Multi-Octet Coded Charactef
$et (UCS) —<Part 1: Architecture and Basic Multilingual Plane.

2.2| Publicly-available specifications

[UNICODE] The Unicode Consortium, The Unicode Standard, Version 2.0, 1996. ISBN 0-201-
48345-9.

[Java] The Java Language Specification, James Gosling, Bill Joy, and Guy Steele, Addison-
Wesley, 1996, ISBN 0-201-63451-1

Changes for Java 1.1, http://java.sum.com/docs/books/jls/1.1 Update.html
Clarifications and Amendments, http://java.sun.com/docs/books/jls/clarify.html
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2.2 Publicly-available specifications

The reference [Java] refers to The Java Language Specification, amended by Changes for Java
1.1, further amended by Clarifications and Amendments.

JDBC: A Java SQL API, Version 1.20, Graham Hamilton & Rick Cattell, JavaSoft, 10 January
1997

DBC2.0] JDBC™ 2.0 API, Version 1.0, Seth White & Mark Hapner, Sun Microsystems, Inc.,
0 May, 1999

DBC 2.0 Standard Extension API, Version 1.0, Seth White & Mark Hapner, Sun Microsystems
nc., 7 December, 1998

he reference [JDBC2.0] refers to JDBC™ 2.0 API, Version 1.0, amended by JDBC 2.0 Standar
xtension API, Version 1.0.

O

FC 1738, Uniform Resource Locators (URL), T. Berners-Lee, L. Maxintef,/M. McCahill, Decem
er, 1994

RFC 1808, Relative Uniform Resource Locators, R. Fielding, June; 1995
RFC 2368, The mailto URL scheme, P. Hoffman, L. Masinter,)J. Zawinski, July, 1998
[DDBCtutorial] JDBC API Tutorial and Reference, Second Edition: Universal Data Access for th

Java 2 Platform, Seth White, Maydene Fisher, Rick Cattell, Graham Hamilton, Mark Hapner,
Addison Wesley, Reading, Massachusetts, 1999, ISBN: 0-201-43328-1

[¢)
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3.1] Definitions

3.1l Definitions provided in Part 10

For

9073-2 and the following definitions apply.

a)

b)

c)

d)

e)

f)

)

ISO/IEC 9075-10:2000(E)

Definitions, notations, and conventions

199

Fhe purposes of this part of ISO/IEC 9075, the definitions given in ISO/IEC 9075:+¥_and ISO/IE

accessor method: A method that, when invoked, accesses column datareturned by a result
get iterator object. 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 declaratior
lause> containing an <iterator spec declaration> of <named iterator>. A named accessor
ethod derives both its name and its result datatype from its defining <named iterator> clausg.
positioned accessor method is declared as the result of an<siterator declaration clause>
ontaining an <iterator spec declaration> of <positioned iterator>. A positioned accessor method
erives its result datatype from its defining <positioned.iterator> clause.

tustomization: An implementation-specific process of tailoring an SQLJ application’s embed-
ded SQL to run against a target SQL-implementation. This frequently involves creating new
ersions of some of the object instances stored.in the SQLJ translation-generated profile, to
reate customized profile object instances.

enerated connection class: A class«whose methods, when invoked, maintain a named
atabase connection. The signature of-this class is produced as a side effect of the direct
nclusion of a <connection declaration’clause> in a Java application.

enerated iterator class: A.class whose methods, when invoked, provide access to the rows

nd columns of SQL queries associated with result set iterators. A generated iterator class is
gither a generated named iterator class or a generated positioned iterator class. The signature

f a generated named-iterator class is produced as a side effect of the inclusion of a <iterator
meclaration clause>(that contains an <iterator spec declaration> of <named iterator>, and it
gpecifies named _aecessor 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
fiterator specideclaration> of <positioned iterator>, and it specifies positioned accessor methods.

=3

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

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

installation (of an SQLJ application): An implementation-defined, and possibly empty, phase
that includes anything other than SQLJ translation and customization needed prior to the
SQLJ application being able to execute against its target SQL-implementation.
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3.1

h)

)

m)

3.2 Notations

Definitions

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

NOTE 2 — For interoperability with JDBC, the Java primitive type char is intentionally omitted from
this list.

I-valued expression: a Java expression that is allowed to appear as the LeftHandSide of

xXpression may be a named variable, such as a local variable or a fleld of the current object or
lass, or it may be a computed variable, as can result from a field access or an array access)

rofile: A Java serialized object produced by an SQLJ translator, containing information
egarding the input required and output generated by individual SQL statementsfas well as the
ext of those statements. The serialized objects can then be accessed for additional processing
y a customizer or by the SQLJ runtime system.

profile file: A file containing one or more profiles generated as a result.of.an SQLJ translation.

gsetter method: a method defined on objects of the RTStatement class or a subclass of RTState-
:ﬁwent, that when invoked passes bind variables of the given datatype as input parameters to th
atabase.

D

$QLJ translation: The process of transforming a Java @pplication program containing em-
bedded SQL into two or more different files, the first file being identical to the original Java
application except that use of embedded SQL is replaced with Java code invoking SQLJ’s
funtime API, and the second (and possibly subseguent) file(s) being profile file(s).

[ Insgrt this paragraph | The notation used ip“this part of ISO/IEC 9075 is an extended version of

BNH ("Backus Normal Form" or "Bagkus Naur Form"). This version of BNF is fully described in
Sub

3.3] Conventions

lause 7.1, "Notation", of ISO/IEC-9075-1.

[ Insgrt this paragraph | TheZConventions used in this part of ISO/IEC 9075 are defined in ISO/IEC

9073-1 and ISO/IEC.9075-2.

| Insgrt this paragraph 1 In addition, bolding is used when a term is first introduced in this part of

ISONEC 9075:

3.3.

3.3

1~ _Use of terms

1.1 Other terms

[ Insert this paragraph | In this International Standard, the word “object” is used in phrases of the form

“a java type object”, where java type is the name of a Java class or interface. If java type is the
name of a Java class, then this phrase is meant to denote a Java object that is either an instance of

the

class java type, meaning that it has been created by invocation of a constructor of the class java

type, or an instance of one of the subclasses of class java type.

6
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3.3 Conventions

If java type is the name of a Java interface, then this phrase denotes an object that is one of the
following:

— An instance of a class that implements the interface java type.

— An instance of a class that implements an interface that extends the interface java type.

The [following denotations also hold throughout this International Standard:

—

(

—

n instance of a subclass of such class.

connection context object is an instance of a class that is generated by an SQLJ translator as
he result of processing a <connection declaration clause>. The generated class ifmplements thg

nterface sql j . runtine. Connecti onCont ext .

A\n execution context object is an instance of the class sqgl j . runti me. Execufi-onCont ext .

\ named iterator is an instance of a class that is generated by an SQLJ translator as the resulg
of processing an <iterator declaration clause> that contains a <nam€d iterator>. The generatec

lass implements the interface sql j . runti me. Nanedl terator.

\ positioned iterator is an instance of a class that is generated by an SQLJ translator as the
esult of processing a <iterator declaration clause> that centains a <positioned iterator>. The
generated class implements the interface sqgl j . runti me)Positi onedl terator.

\n iterator is either a named iterator or a positioned iterator.

3.3 Relationships to other parts of 1SO/IEC 9075
3.3.2.1 Clause, Subclause, and Tablée relationships
Table 1—Clause, Subclause, and Table relationships
Corresponding Clause, Sub-

Clause, Subclause, or Table-in clause, or Table from another Part containing corre-
th{s part of ISO/IEC 9075 part spondence
Clause 1, “Scope” Clause 1, "Scope" ISO/IEC 9075-2
Clause 2, “Normative references” Clause 2, "Normative references” ISO/IEC 9075-2
Supclause 24 ,yJTC 1 standards” (none) (none)
Supclause,. 2.2, “Publicly-available (none) (none)
spécifications”
CI uStT 3, “DCf;II;t;UIID, IIUth;UI 19, C:QUDC 3, "Dcf;ll;t;ul 19, ||utat;u| 19, :SCI’:EC 9075 2

and conventions”
Subclause 3.1, “Definitions”

Subclause 3.1.1, “Definitions pro-
vided in Part 10”

Subclause 3.2, “Notations”

Subclause 3.3, “Conventions”

© ISO/IEC 2000 — All rights reserved

and conventions"
Subclause 3.1, "Definitions”

(none)

Subclause 3.2, "Notation"

Subclause 3.3, "Conventions"

ISO/IEC 9075-2

(none)

ISO/IEC 9075-2
ISO/IEC 9075-2
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3.3 Conventions

Table 1—Clause, Subclause, and Table relationships (Cont.)

Clause, Subclause, or Table in
this part of ISO/IEC 9075

Corresponding Clause, Sub-
clause, or Table from another
part

Part containing corre-
spondence

Subclause 3.3.1, “Use of terms”

Subclause 3.3.1, "User of terms"

ISO/IEC 9075-2

Supclause 3.3.1.1, “Other terms”

Supclause 3.3.2, “Relationships to
other parts of ISO/IEC 9075”

Supclause 3.3.2.1, “Clause, Sub-
se, and Table relationships”

clause 3.4, “Object identifier for
abase Language SQL”

use 4, “Concepts”

clause 4.1, “Introduction”
clause 4.2, “Embedded syntax”
clause 4.3, “SQL constructs”
clause 4.4, “Character strings”

clause 4.4.1, “UNICODE sup-

Subclause 6.2.3.7, "Other terms"

(none)

(none)

Subclause 6.3, "Object identifier for
Database Language SQL"

Clause 4, "Concepts"

(none)

Subclause 4.8, "Embedded syntax®
(none)

Subclause 4.2, "Character<strings”

(none)

ISO/IEC 9075-1

(none)

(none)

ISO/IEC)9075-1

ISO/IEC 9075-2
(none)

ISO/IEC 9075-5

(none)
ISO/IEC 9075-2

(none)

£
clause 4.4.2, “Named character Subclause 4.2.4, "Named character ISO/IEC 9075-2
. sets"
clause 4.5, “Host variables” (none) (none)
clause 4.6, “Host expressions” (none) (none)
clause 4.7, “SQLJ clauses” (rone) (none)
clause 4.8, “Database connection (none) (none)
conptext”
Supclause 4.9, “Default connéction (none) (none)
context”
Supclause 4.10, “Schema-checking (none) (none)
using exemplar schemas”
clause 4.11, *Using multiple (none) (none)
SQLJ contexts\and connections”
Supclause 4.12, “Dynamic SQL and (none) (none)
JDBC/SQLJ Connection interoper-
abllity?’
Subclause 4.12.1, “Creating an (none) (none)
SQLJ ConnectionContext from a
JDBC connection”
Subclause 4.12.2, “Obtaining a (none) (none)

JDBC connection from an SQLJ
ConnectionContext”

8 Object Language Bindings (SQL/OLB)
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3.3 Conventions

Table 1—Clause, Subclause, and Table relationships (Cont.)

types:

Corresponding Clause, Sub-

Clause, Subclause, or Table in clause, or Table from another Part containing corre-
this part of ISO/IEC 9075 part spondence
Subclause 4.12.3, “Connection (none) (none)
sharing”
Supclause 4.12.4, “Connection (none) (none)
regource management”
Supclause 4.13, “SQL execution (none) (none)
control and status”

clause 4.14, “lterators” (none) (none)
Supclause 4.15, “Input and output (none) (none)
asgignability”
Supclause 4.16, “Calls to stored (none) (none)
prgcedures and functions”
Supclause 4.17, “Multiple JDBC (none) (none)
RepultSet objects from stored proce-
dufe calls”
Supclause 4.17.1, “Resource man- (none) (none)
agément with multiple results”
Supclause 4.18, “JDBC/SQLJ Re- (none) (none)
sultSet interoperability”
Supclause 4.18.1, “Creating an (none) (none)
SQLJ iterator from a JDBC Result-
Set object”
Supclause 4.18.2, “Obtaining a (none) (none)
JDBC ResultSet object from an
S{LJ iterator object”
Supclause 4.18.3, “Obtaining a (none) (none)
JDBC ResultSet object from an
untyped iterator object”
Supclause 4.18.4, “lterator and (none) (none)
JDBC ResultSet resource manage-
Supclause 4¢19,'“Multi-threading (none) (none)
conpsiderations”
Supclause 4.20, “User-defined data (none) (none)
Subclause 4.21, “Batch updates” (none) (none)
Subclause 4.21.1, “Batchable state- (none) (none)
ments and batch compatibility”
Subclause 4.21.2, “Statement batch- (none) (none)
ing API”

© ISO/IEC 2000 — All rights reserved
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3.3 Conventions

Table 1—Clause, Subclause, and Table relationships (Cont.)

Corresponding Clause, Sub-
Clause, Subclause, or Table in clause, or Table from another Part containing corre-
this part of ISO/IEC 9075 part spondence
Subclause 4.21.3, “Execution status (none) (none)
anfl update counts”
Supclause 4.21.4, “Program seman- (none) (none)
tict and exceptions”
Supclause 4.21.5, “Batch cancella- (none) (none)
tioh and disabling”
Supclause 4.21.6, “Specification of a (none) (none)
bagching limit”
Supclause 4.22, “SQLJ language (none) (Qane)
elgments”
Supclause 4.22.1, “<cursor name>" (none) (none)
Supclause 4.22.2, “SQL schema, (none) (none)
data, and transaction statements”
Supclause 4.22.3, “<SQL dynamic (none) (none)
stgtement>"
Supclause 4.22.4, "<SQL connection (none) (none)
stdtement>"
Supclause 4.22.5, “<host variable (none) (none)
definition>"
Supclause 4.22.6, “<embedded (none) (none)
exg¢eption declaration>"
Supclause 4.22.7, “<SQL diagnostics (hone) (none)
stgtement>"
Supclause 4.22.8, “Cursor declaras (none) (none)
tiop”
Supclause 4.22.9, “Input.parameters (none) (none)
to BQL statements”
Supclause 4.22.10,{"EXtracting (none) (none)
column values frem-SQLJ iterators”
Supclause 4:22.11, “<open state- (none) (none)
mgnt> and-cursors”
Clause 5, “Lexical elements” Clause 5, "Lexical elements" ISO/IEC 9075-2
Subclause 5.1, "<SQL terminal Subclause 5.1, <sQL terminal TSO/TET 9075-2
character>" character>"
Clause 6, “Scalar expressions” Clause 6, "Scalar expressions" ISO/IEC 9075-2
Subclause 6.1, “<value specifica- Subclause 6.3, "<value specifica- ISO/IEC 9075-2
tion> and <target specification>" tion> and <target specification>"
Clause 7, “Additional common Clause 8, "Additional common ISO/IEC 9075-5
elements” elements”

10 Object Language Bindings (SQL/OLB)
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3.3 Conventions

Table 1—Clause, Subclause, and Table relationships (Cont.)

Clause, Subclause, or Table in
this part of ISO/IEC 9075

Corresponding Clause, Sub-
clause, or Table from another
part

Part containing corre-
spondence

Subclause 8.1, "<routine invoca-

ISO/IEC 9075-5

Subclause 7.1, “<routine invoca-

t

ti

tiop>" tion>"

Clgquse 8, “Embedded SQL” Clause 16, "Embedded SQL" ISO/IEC 9075-5

Supclause 8.1, “<embedded SQL Subclause 16.1, "<embedded SQL ISO/IEC 9075-5

hogt program>" host program>"

Supclause 8.2, “<embedded SQL (none) (none)

Jaya program>"

Clause 9, “Binary portability” (none) (nonge)

Supclause 9.1, “Components of (none) (none)

binjary portable applications”

Supclause 9.2, “Naming runtime (none) (none)

cormnponents”

Supclause 9.3, “Binary portability (none) (none)

requirements”

Supclause 9.4, “Profile overview” (none) (none)

Supclause 9.5, “Profile generation (none) (none)

anf@l naming”

Supclause 9.5.1, “Example” (none) (none)

Supclause 9.6, “SQLJ application (none) (none)

pagkaging”

Supclause 9.6.1, “Example” (rone) (none)

Supclause 9.7, “Profile customiza- (none) (none)
op overview”

Supclause 9.7.1, “Profile customiza- (none) (none)

tioh process”

Supclause 9.7.2, “Profile_ customiza- (none) (none)
oh utilities”

Supclause 9.7.3,“Profile customizer (none) (none)

interface”

Supclause 9.8, “Customization (none) (none)

intErface”

Subclause 981 “Custamization (none) (none)

usage”

Subclause 9.8.2, “Customization (none) (none)

registration”

Subclause 9.9, “Entrylnfo overview” (none) (none)

Subclause 9.10, “Typelnfo overview” (none) (none)
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3.3 Conventions

Table 1—Clause, Subclause, and Table relationships (Cont.)

Corresponding Clause, Sub-
Clause, Subclause, or Table in clause, or Table from another Part containing corre-
this part of ISO/IEC 9075 part spondence
Subclause 9.11, “SQLJ datatype (none) (none)
properties”
Clause 10, “SQLJ grammar con- (none) (none)
structs”
Supclause 10.1, “Grammar notation” (none) (none)
Supclause 10.2, “Keyword and SQL (none) (none)
<tgken> case sensitivity rules”
Supclause 10.3, “Commenting rules” (none) (nonge)
Supclause 10.4, “SQLJ reserved (none) (none)
names”
Supclause 10.4.1, “Temporary vari- (none) (none)
able names”
Supclause 10.4.2, “Class and re- (none) (none)

souirce file names”

Supclause 10.4.2.1, “Internal (none) (none)
clajsses”

Supclause 10.4.2.2, “Resource files (none) (none)
angl profiles”

Supclause 10.5, “Clause structure” (none) (none)
Supclause 10.6, “Common subele- (nane) (none)
mgnts”

Su

Su
na

Su
Su

Su
ex

clause 10.6.1, “<modifiers>" (none) (none)

clause 10.6.2, “<java class (none) (none)
e>"

clause 10.6.3, “<java id> (none) (none)
clause 10.6.4, “<java datatype>" (none) (none)

clause 10.6.5, “<java constant (none) (none)
ression>"

Supclause 10.6.6, “<embedded Java (none) (none)
expression="

Supctause 10.6.7, “<implements (none) (none)
claluse=>”

Subclause 10.6.8, “<declaration with (none) (none)
clause>"

Clause 11, “<SQLJ specific clause> (none) (none)
and contents”

Subclause 11.1, “<SQLJ specific (none) (none)
clause>"
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ISO/IEC 9075-10:2000(E)
3.3 Conventions

Table 1—Clause, Subclause, and Table relationships (Cont.)

Clause, Subclause, or Table in
this part of ISO/IEC 9075

Corresponding Clause, Sub-
clause, or Table from another
part

Part containing corre-
spondence

Subclause 11.2, “<connection decla- (none) (none)
rafion clause>"

Supclause 11.3, “Generated connec- (none) (none)
tiop class”

Supclause 11.4, “<iterator declara- (none) (none)
tioh clause>”

Supclause 11.5, “<positioned itera- (none) (none)
torp”

Supclause 11.6, “Generated posi- (none) (Qane)
tioped iterator class”

Supclause 11.7, “<named iterator>" (none) (none)
Supclause 11.8, “Generated named (none) (none)
itefator class”

Supclause 11.9, “<executable (none) (none)
clajuse>”"

Supclause 11.10, “<context clause>" (none) (none)
Supclause 11.11, “<statement (none) (none)

se>”

itioned>"

clause 11.13, “<update state-
mgnt: positioned>"

Supclause 11.14, “<select statement;

single row>"

Supclause 11.15, “<fetch state-
mgnt>"

Supclause 11.16, “<assighment
stgtement>"

Supclause 11.173<commit state-
mgnt>"

Supclause~11.18, “<rollback state-
mgnt>"

clause 11.12, “<delete statement:

Subclause*14.6, "<delete statement:
positioned>"

Stbclause 14.9, "<update statement:

positioned>"

Subclause 14.5, "<select statement:
single row>"

Subclause 14.3, "<fetch statement>"

Subclause 13.5, "<assignment state-
ment>"

Subclause 16.6, "<commit state-
ment>"

Subclause 16.7, "<rollback state-
ment>"

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-4

ISO/IEC 9075-2

ISO/IEC 9075-2

Subclause I1.19,
statement>"

<set transaction

Subclause 11.20, “<call statement>"

Subclause 11.21, “<assignment
clause>"

Subclause 11.22, “<query clause>"

© ISO/IEC 2000 — All rights reserved

Subclause 16.Z,
statement>"

<set transaction

Subclause 15.1, "<call statement>"

(none)

(none)

1S0OMEC 3075-2

ISO/IEC 9075-2

(none)

(none)
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ISO/IEC 9075-10:2000(E)
3.3 Conventions

Table 1—Clause, Subclause, and Table relationships (Cont.)

Corresponding Clause, Sub-

Clause, Subclause, or Table in clause, or Table from another Part containing corre-
this part of ISO/IEC 9075 part spondence
Subclause 11.23, “<function clause>" (none) (none)
Supclause 11.24, “<iterator conver- (none) (none)
sion clause>”"

Clause 12, “Additional features” (none) (none)
Supclause 12.1, “SQL blocks” (none) (none)
Supclause 12.2, “sqglj . runtime . (none) (none)
ExgecutionContext”

Clause 13, “Package sqlj . runtime” (none) (none)
Supclause 13.1, “SQLJ runtime (none) (none)
interfaces”

Supclause 13.1.1, “sqglj . runtime . (none) (none)
CopnectionContext”

Supclause 13.1.1.1, “Variables” (none) (none)
Supclause 13.1.1.1.1, “CLOSE_ (none) (none)
CQNNECTION"

Supclause 13.1.1.1.2, "KEEP_ (none) (none)
CQNNECTION"

Supclause 13.1.1.2, “Methods” (none) (none)
Supclause 13.1.1.2.1, “close ()" (none) (none)
Supclause 13.1.1.2.2, “close (rone) (none)
(bdolean)”

Supclause 13.1.1.2.3, “getConnected- (none) (none)
Profile (Object)”

Supclause 13.1.1.2.4, “getConnection (none) (none)
()H

Supclause 13.1.1.2.5,CgetExecution- (none) (none)
Coptext ()"

Supclause 13.112:2.6, “isClosed ()" (none) (none)
Supclause<13,1.2, “sqlj . runtime . (none) (none)
ForUpdate”

Supcltause 13.1.2.1, “Methods” (none) (none)
Subclause 13.1.2.1.1, “getCursor- (none) (none)
Name ()"

Subclause 13.1.3, “sqlj . runtime . (none) (none)

Namedlterator”

Subclause 13.1.4, “sqlj . runtime . (none) (none)
PositionedIterator”
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3.3 Conventions

Table 1—Clause, Subclause, and Table relationships (Cont.)

Corresponding Clause, Sub-
Clause, Subclause, or Table in clause, or Table from another Part containing corre-
this part of ISO/IEC 9075 part spondence
Subclause 13.1.4.1, “Methods” (none) (none)
Supclause 13.1.4.1.1, “endFetch ()" (none) (none)
Supclause 13.1.5, “sqlj . runtime . (none) (none)
RepultSetlterator”
Supclause 13.1.5.1, “Variables” (none) (none)
Supclause 13.1.5.1.1, “ASENSI- (none) (none)
TIVE”
Supclause 13.1.5.1.2, “FETCH_ (none) (none)
FQRWARD”
Supclause 13.1.5.1.3, “FETCH_ (none) (none)
RHVERSE”"
Supclause 13.1.5.1.4, “FETCH_ (none) (none)
UNKNOWN”
Supclause 13.1.5.1.5, “INSENSI- (none) (none)
TIVE”
Supclause 13.1.5.1.6, “SENSITIVE” (none) (none)
Supclause 13.1.5.2, “Methods” (none) (none)
Supclause 13.1.5.2.1, “clearWarn- (none) (none)
ings ()"
Supclause 13.1.5.2.2, “close ()" (nene) (none)
Supclause 13.1.5.2.3, “getFetchSize (none) (none)
0"
Supclause 13.1.5.2.4, “getResultSet (none) (none)
0"
Supclause 13.1.5.2.5, “getRow ()" (none) (none)
Supclause 13.1.5.2.6,CgetSensitivity (none) (none)
0"
Supclause 13.115:2.7, “getWarnings (none) (none)
0"
Supclause~13.1.5.2.8, “isClosed ()" (none) (none)
Supcltause 13.1.5.2.9, “next ()" (none) (none)
Subclause 13.1.5.2.10, “setFetchSize (none) (none)
(int)”
Subclause 13.1.6, “sqlj . runtime . (none) (none)
Scrollable”
Subclause 13.1.6.1, “Variables” (none) (none)
Subclause 13.1.6.2, “Methods” (none) (none)
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ISO/IEC 9075-10:2000(E)
3.3 Conventions

Table 1—Clause, Subclause, and Table relationships (Cont.)

Corresponding Clause, Sub-
Clause, Subclause, or Table in clause, or Table from another Part containing corre-
this part of ISO/IEC 9075 part spondence
Subclause 13.1.6.2.1, “absolute (int)” (none) (none)
Supclause 13.1.6.2.2, “afterLast ()" (none) (none)
Supclause 13.1.6.2.3, “beforeFirst ()" (none) (none)
Supclause 13.1.6.2.4, “first ()" (none) (none)
Supclause 13.1.6.2.5, “getFetchDi- (none) (none)
redtion ()"
Supclause 13.1.6.2.6, “isAfterLast (none) (none)
0"
Supclause 13.1.6.2.7, “isBeforeFirst (none) (none)
()H
Supclause 13.1.6.2.8, “isFirst ()" (none) (none)
Supclause 13.1.6.2.9, “isLast ()" (none) (none)
Supclause 13.1.6.2.10, “last ()" (none) (none)
Supclause 13.1.6.2.11, “previous ()" (none) (none)
Supclause 13.1.6.2.12, “relative (none) (none)
(inp)”
Supclause 13.1.6.2.13, “setFetchDi- (none) (none)
regtion (int)”
Supclause 13.2, “SQLJ Runtime (none) (none)
Classes”
Supclause 13.2.1.1, “Constructors” (none) (none)
Supclause 13.2.1, “sqlj . runtimes (none) (none)
AstiiStream”
Supclause 13.2.1.1.1, “AsciiStream (none) (none)
(InputStream)”
Supclause 13.2.1.1.2; “AsciiStream (none) (none)
(InNputStream, int)"
Supclause 13722, “sqlj . runtime . (none) (none)
BiparyStream”
Supclause 13.2.2.1, “Constructors” (none) (none)
Su 22l in::rnyrn::m (nnnn) (nnnn)
(InputStream)”
Subclause 13.2.2.1.2, “BinaryStream (none) (none)
(InputStream, int)”
Subclause 13.2.3, “sqlj . runtime . (none) (none)
DefaultRuntime”
Subclause 13.2.3.1, “Constructors” (none) (none)
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3.3 Conventions

Table 1—Clause, Subclause, and Table relationships (Cont.)

Corresponding Clause, Sub-

Clause, Subclause, or Table in clause, or Table from another Part containing corre-
this part of ISO/IEC 9075 part spondence

Subclause 13.2.3.1.1, "Default- (none) (none)

Runtime ()"

Supclause 13.2.3.2, “Methods” (none) (none)

Supclause 13.2.3.2.1, “getDefault- (none) (none)
Copnection ()"

Supclause 13.2.3.2.2, “getLoaderFor- (none) (none)
Class (Class)”

Supclause 13.2.4, “sqlj . runtime . (none) (nonge)
ExgcutionContext”

Supclause 13.2.4.1, “Variables” (none) (none)

Supclause 13.2.4.1.1, “ADD_ (none) (none)
BATCH_COUNT”

Supclause 13.2.4.1.2, “AUTO_ (none) (none)
BATCH”

Supclause 13.2.4.1.3, “EXEC_ (none) (none)
BATCH_COUNT”

Supclause 13.2.4.1.4, “EXCEP- (none) (none)
TIODN_COUNT”

Supclause 13.2.4.1.5, “NEW_ (none) (none)
BATCH_COUNT"

Supclause 13.2.4.1.6, “QUERY_ (niome) (none)
CQUNT”

Supclause 13.2.4.1.7, "UNLIM- (none) (none)
ITED_BATCH”

Supclause 13.2.4.2, “Constructors” (none) (none)
Supclause 13.2.4.2.1, “Execution- (none) (none)
Coptext ()"

Supclause 13.2.4:3, “Methods” (none) (none)
Supclause 13:2.4.3.1, “cancel ()" (none) (none)
Supclause 13.2.4.3.2, “execute ()" (none) (none)
Supclause 13.2.4.3.3, “executeBatch (none) (none)
0"

Subclause 13.2.4.3.4, “executeQuery (none) (none)
0"

Subclause 13.2.4.3.5, “executeUp- (none) (none)
date ()"

Subclause 13.2.4.3.6, “getBatch- (none) (none)
Limit ()"
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ISO/IEC 9075-10:2000(E)

3.3 Conventions

Table 1—Clause, Subclause, and Table relationships (Cont.)

Corresponding Clause, Sub-
Clause, Subclause, or Table in clause, or Table from another Part containing corre-
this part of ISO/IEC 9075 part spondence
Subclause 13.2.4.3.7, “getBatchUp- (none) (none)
dateCounts ()"
Supclause 13.2.4.3.8, “getFetchDi- (none) (none)
reqtion ()"
Supclause 13.2.4.3.9, “getFetchSize (none) (none)
0"
Supclause 13.2.4.3.10, “getMax- (none) (none)
FigldSize ()"
Supclause 13.2.4.3.11, “getMaxRows (none) (Qane)
()H
Supclause 13.2.4.3.12, “getNextRe- (none) (none)
sultSet ()
Supclause 13.2.4.3.13, “getQuery- (none) (none)
Tirheout ()"
Supclause 13.2.4.3.14, “getUpdate- (none) (none)
Copnt ()"
Supclause 13.2.4.3.15, “getWarnings (none) (none)
()H
Supclause 13.2.4.3.16, “isBatching (none) (none)
0"
Supclause 13.2.4.3.17, “register- (none) (none)
Statement (ConnectionContext,
Objject, int)”
Supclause 13.2.4.3.18, “releaseStater (none) (none)
mgnt ()
Supclause 13.2.4.3.19, “setBatching (none) (none)
(bdolean)”
Supclause 13.2.4.3.20; *setBatch- (none) (none)
Lirpit (int)”
Supclause 13:2.4.3.21, “setFetchDi- (none) (none)
regtion (int)®
Supclatse 13.2.4.3.22, “setFetchSize (none) (none)
(in )H
Subclause 13.2.4.3.23, “setMaxField- (none) (none)
Size (int)”
Subclause 13.2.4.3.24, “setMaxRows (none) (none)
(int)”
Subclause 13.2.4.3.25, “setQuery- (none) (none)
Timeout (int)”
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3.3 Conventions

Table 1—Clause, Subclause, and Table relationships (Cont.)

Clause, Subclause, or Table in
this part of ISO/IEC 9075

Corresponding Clause, Sub-
clause, or Table from another
part

Part containing corre-
spondence

(in )n

Subclause 13.2.5, “sqglj . runtime . (none) (none)
RuntimeContext”
Supclause 13.2.5.1, “Variables” (none) (none)
Supclause 13.2.5.1.1, "DEFAULT _ (none) (none)
DATA_SOURCE”
Supclause 13.2.5.1.2, "DEFAULT_ (none) (none)
RUNTIME”
Supclause 13.2.5.1.3, "PROPERTY_ (none) (nonge)
y"
clause 13.2.5.2, “Constructors” (none) (none)
clause 13.2.5.2.1, “Runtime- (none) (none)
text ()"
clause 13.2.5.3, “Methods” (none) (none)
clause 13.2.5.3.1, “getDefault- (none) (none)
nection ()"
clause 13.2.5.3.2, “getLoaderFor- (none) (none)
ss (Class)”
Supclause 13.2.5.3.3, “getRuntime (none) (none)
Supclause 13.2.6, “sqlj . runtime . (nane) (none)
SteamWrapper”
Supclause 13.2.6.1, “Constructors” (none) (none)
Supclause 13.2.6.1.1, “Stream- (none) (none)
Whapper (InputStream)”
Supclause 13.2.6.1.2, “Stream- (none) (none)
Wifapper (InputStream, (nt)”
Supclause 13.2.6.2,~Methods” (none) (none)
Supclause 13.2.6:271, “getInput- (none) (none)
Stfeam ()”
Supclause 13.2.6.2.2, “getLength ()” (none) (none)
Supclause 13.2.6.2.3, “setLength (none) (none)
Subclause 13.2.7, “sqlj . runtime . (none) (none)
UnicodeStream”
Subclause 13.2.7.1, “Constructors” (none) (none)
Subclause 13.2.7.1.1, “Unicode- (none) (none)

Stream (InputStream)”
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3.3 Conventions

Table 1—Clause, Subclause, and Table relationships (Cont.)

Corresponding Clause, Sub-
Clause, Subclause, or Table in clause, or Table from another Part containing corre-
this part of ISO/IEC 9075 part spondence
Subclause 13.2.7.1.2, “Unicode- (none) (none)
Stfeam (InputStream, int)”
Supclause 13.2.8, “sqlj . runtime . (none) (none)
CharacterStream”
Supclause 13.2.8.1, “Constructors” (none) (none)
Supclause 13.2.8.1.1, “Character- (none) (none)
Stfeam (Reader)”
Supclause 13.2.8.1.2, “Character- (none) (nonge)
Stieam (Reader, int)”
Supclause 13.2.8.2, “Methods” (none) (none)
Supclause 13.2.8.2.1, “getReader ()" (none) (none)
Supclause 13.2.8.2.2, “getLength ()” (none) (none)
Supclause 13.2.8.2.3, “setLength (none) (none)
(inf)”
Supclause 13.2.9, “sqlj . runtime . (none) (none)
SQLNullException”
Supclause 13.2.9.1, “Constructors” (none) (none)
Supclause 13.2.9.1.1, “SQLNull- (none) (none)
Exteption ()"
Clause 14, “Package sqlj . runtime . (nene) (none)
profile”
Supclause 14.1, “SQLJ sqlj . run- (none) (none)
tinpe . profile Interfaces”
Supclause 14.1.1, “sqlj . runtime . (none) (none)
prgfile . BatchContext”
Supclause 14.1.1.1, “Methods” (none) (none)
Supclause 14.1.1.141,)“clearBatch ()" (none) (none)
Supclause 14.111:1.2, “executeBatch (none) (none)
0"
Supclause14.1.1.1.3, “setBatchLimit (none) (none)
(inr)ﬂ
Subclause 14.1.2, 7sqlj . runtime . (none) (none)
profile . ConnectedProfile”
Subclause 14.1.2.1, “Methods” (none) (none)
Subclause 14.1.2.1.1, “close ()" (none) (none)
Subclause 14.1.2.1.2, “getConnection (none) (none)
0"
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ISO/IEC 9075-10:2000(E)
3.3 Conventions

Table 1—Clause, Subclause, and Table relationships (Cont.)

Clause, Subclause, or Table in
this part of ISO/IEC 9075

Corresponding Clause, Sub-
clause, or Table from another
part

Part containing corre-
spondence

Subclause 14.1.2.1.3, “getProfile- (none) (none)
Data ()"

Supclause 14.1.2.1.4, “getStatement (none) (none)
(ink, Map)”

Supclause 14.1.2.1.5, “getStatement (none) (none)
(ing, BatchContext, Map)”

Supclause 14.1.3, “sqlj . runtime . (none) (none)
prgfile . Customization”

Supclause 14.1.3.1, “Methods” (none) (Qane)
Supclause 14.1.3.1.1, “acceptsCon- (none) (none)
neg¢tion (Connection)”

Supclause 14.1.3.1.2, “getProfile (none) (none)
(Connection, Profile)”

Supclause 14.1.4, “sqlj . runtime . (none) (none)
prgfile . Loader”

Supclause 14.1.4.1, “Methods” (none) (none)
Supclause 14.1.4.1.1, “getResource- (none) (none)
Asptream (String)”

Supclause 14.1.4.1.2, “loadClass (none) (none)
(Strring)”

Supclause 14.1.5, “sqglj . runtime . (niome) (none)
profile . RTResultSet”

Supclause 14.1.5.1, “Methods” (none) (none)
Supclause 14.1.5.1.1, “clearWarn- (none) (none)
ings ()"

Supclause 14.1.5.1.2, “close ()" (none) (none)
Supclause 14.1.5.1,3;.“findColumn (none) (none)
(String)”

Supclause 14-1.5.1.4, “getAsci- (none) (none)
iStreamWrapper (int)”

Supclause 14.1.5.1.5, “getBigDeci- (none) (none)
m3l {int)”

Subclause 14.1.5.1.6, “getBinaryS- (none) (none)
treamWrapper (int)”

Subclause 14.1.5.1.7, “getBlob (int)” (none) (none)
Subclause 14.1.5.1.8, “getBoolean- (none) (none)

NoNull (int)”
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Table 1—Clause, Subclause, and Table relationships (Cont.)

Corresponding Clause, Sub-

Clause, Subclause, or Table in clause, or Table from another Part containing corre-
this part of ISO/IEC 9075 part spondence
Subclause 14.1.5.1.9, “getBoolean- (none) (none)

Whijapper (int)”

Supclause 14.1.5.1.10, “get- (none) (none)
eNoNull (int)”

Supclause 14.1.5.1.11, “getBytes (none) (none)
(inp)”

Supclause 14.1.5.1.12, “get- (none) (none)
BygeWrapper (int)”

clause 14.1.5.1.13, “getCharac- (none) (Qane)
treamWrapper (int)”

Supclause 14.1.5.1.14, “getClob (none) (none)
(ing)”

Supclause 14.1.5.1.15, “getColumn- (none) (none)
Copnt ()

Supclause 14.1.5.1.16, “getCursor- (none) (none)
Ngme ()"

Supclause 14.1.5.1.17, “getDate (none) (none)
(in )H

Supclause 14.1.5.1.18, “getDou- (none) (none)
blgNoNull (int)”

Supclause 14.1.5.1.19, “getDou- (none) (none)
blgWrapper (int)

Supclause 14.1.5.1.20, “getFloat- (none) (none)
NoNull (int)”

Supclause 14.1.5.1.21, “get- (none) (none)
FlgatWrapper (int)”

Supclause 14.1.5.1.22, “getInt- (none) (none)
NoNull (int)”

Supclause 14.1.5:2:23, “getIntWrap- (none) (none)
per (int)”

Supclause™14.1.5.1.24, “getIDBCRe- (none) (none)
sultSet ()’

Subclause 14.1.5.1.25, “get- (none) (none)
LongNoNull (int)”

Subclause 14.1.5.1.26, “getLong- (none) (none)
Wrapper (int)”

Subclause 14.1.5.1.27, “getObject (none) (none)
(int, Class)”

Subclause 14.1.5.1.28, “getRef (int)” (none) (none)
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Corresponding Clause, Sub-

Clause, Subclause, or Table in clause, or Table from another Part containing corre-
this part of ISO/IEC 9075 part spondence
Subclause 14.1.5.1.29, “getShort- (none) (none)
NoNull (int)”

Supclause 14.1.5.1.30, “getShort- (none) (none)
Whrapper (int)”

Supclause 14.1.5.1.31, “getString (none) (none)
(inp)”

Supclause 14.1.5.1.32, “getTime (none) (none)
(inp)”

Supclause 14.1.5.1.33, “getTimes- (none) (Qane)
tamp (int)”

Supclause 14.1.5.1.34, “getUnicode- (none) (none)
StreamWrapper (int)”

Supclause 14.1.5.1.35, “getWarnings (none) (none)
0"

Supclause 14.1.5.1.36, “isClosed ()" (none) (none)
Supclause 14.1.5.1.37, “isValidRow (none) (none)
0"

Supclause 14.1.5.1.38, “next ()" (none) (none)
Supclause 14.1.6, “sqlj . runtime . (none) (none)
prg¢file . RTStatement”

Supclause 14.1.6.1, “Methods” (niome) (none)
Supclause 14.1.6.1.1, “cancel ()" (none) (none)
Supclause 14.1.6.1.2, “clearWarn: (none) (none)
ings ()"

Supclause 14.1.6.1.3, “exectte ()" (none) (none)
Supclause 14.1.6.1.4, “executeCom- (none) (none)
plgte ()"

Supclause 14.1.6\175, “executeRT- (none) (none)
Query ()"

Supclause 114.1.6.1.6, “executeUp- (none) (none)
date ()%

Subclauise 1416 17 “getRatchCon- (none) (none)
text ()"

Subclause 14.1.6.1.8, “getBigDeci- (none) (none)
mal (int)”

Subclause 14.1.6.1.9, “getBlob (int)” (none) (none)
Subclause 14.1.6.1.10, “getBoolean- (none) (none)
NoNull (int)”
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Corresponding Clause, Sub-

Clause, Subclause, or Table in clause, or Table from another Part containing corre-
this part of ISO/IEC 9075 part spondence
Subclause 14.1.6.1.11, “getBoolean- (none) (none)

Whijapper (int)”

Supclause 14.1.6.1.12, “get- (none) (none)
BygkeNoNull (int)”

Supclause 14.1.6.1.13, “getBytes (none) (none)
(ing)”

Supclause 14.1.6.1.14, “get- (none) (none)
ByteWrapper (int)”

Supclause 14.1.6.1.15, “getClob (none) (Qane)
(in )H

Supclause 14.1.6.1.16, “getDate (none) (none)
(ing)”

Supclause 14.1.6.1.17, “getDou- (none) (none)
blgNoNull (int)”

Supclause 14.1.6.1.18, “getDou- (none) (none)
blgWrapper (int)”

Supclause 14.1.6.1.19, “getFloat- (none) (none)
NoNull (int)”

Supclause 14.1.6.1.20, “get- (none) (none)

FlgatWrapper (int)”

Supclause 14.1.6.1.21, “getint- (none) (none)
NoNull (int)”

Supclause 14.1.6.1.22, “getIntWrap- (none) (none)
per (int)”

Supclause 14.1.6.1.23, “getJDBC- (none) (none)
CajlableStatement ()"

Supclause 14.1.6.1.24, “getJD- (none) (none)
BdPreparedStatement ()"

Supclause 14.1.6.4:25, “get- (none) (none)
LohgNoNull ¢at)”

Supclause™14.1.6.1.26, “getLong- (none) (none)
WrEpper (int)”

Subclause 14.1.6.1.27, “getMax- (none) (none)
FieldSize ()"

Subclause 14.1.6.1.28, “getMaxRows (none) (none)
()H

Subclause 14.1.6.1.29, “getMoreRe- (none) (none)
sults ()"

Subclause 14.1.6.1.30, “getObject (none) (none)
(int, Class)”
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3.3 Conventions

Table 1—Clause, Subclause, and Table relationships (Cont.)

Corresponding Clause, Sub-

Clause, Subclause, or Table in clause, or Table from another Part containing corre-
this part of ISO/IEC 9075 part spondence
Subclause 14.1.6.1.31, “getQuery- (none) (none)
Tiheout ()”

Supclause 14.1.6.1.32, “getRef (int)” (none) (none)
Supclause 14.1.6.1.33, “getResultSet (none) (none)
()H

Supclause 14.1.6.1.34, “getShort- (none) (none)
NoNull (int)”

Supclause 14.1.6.1.35, “getShort- (none) (nonge)
Wijapper (int)”

Supclause 14.1.6.1.36, “getString (none) (none)
(ing)”

Supclause 14.1.6.1.37, “getTime (none) (none)
(inp)”

Supclause 14.1.6.1.38, “getTimes- (none) (none)
tamp (int)”

Supclause 14.1.6.1.39, “getUpdate- (none) (none)
Copnt ()"

Supclause 14.1.6.1.40, “getWarnings (none) (none)
0"

Supclause 14.1.6.1.41, “isBatchable (none) (none)
()H

Supclause 14.1.6.1.42, “isBatchCom- (hone) (none)
patible ()”

Supclause 14.1.6.1.43, “setAsci+ (none) (none)
iStreamWrapper (int, AsciiStream)”

Supclause 14.1.6.1.44, “setBigDeci- (none) (none)
m3l (int, BigDecimal)”

Supclause 14.1.6.1¢45,"setBinaryS- (none) (none)
trdamWrapper (int;-BinaryStream)”

Supclause 14,1:6.1.46, “setBlob (int, (none) (none)
Blgb)”

Supclause 14.1.6.1.47, “setBoolean (none) (none)
(ink_boolean)”

Subclause 14.1.6.1.48, “setBoolean- (none) (none)
Wrapper (int, Boolean)”

Subclause 14.1.6.1.49, “setByte (int, (none) (none)
byte)”

Subclause 14.1.6.1.50, “setBytes (none) (none)
(int, byte)”
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Corresponding Clause, Sub-
Clause, Subclause, or Table in clause, or Table from another Part containing corre-
this part of ISO/IEC 9075 part spondence
Subclause 14.1.6.1.51, “set- (none) (none)
BygkeWrapper (int, Byte)”
Supclause 14.1.6.1.52, “setCharac- (none) (none)
terlStreamWrapper (int, Character-
Stfeam)”
Supclause 14.1.6.1.53, “setClob (int, (none) (none)
Clgb)”
Supclause 14.1.6.1.54, “setDate (int, (none) (none)
Date)”
Supclause 14.1.6.1.55, “setDouble (none) (none)
(ing, double)”
Supclause 14.1.6.1.56, “setDou- (none) (none)
blgWrapper (int, Double)”
Supclause 14.1.6.1.57, “setFloat (int, (none) (none)
float)”
Supclause 14.1.6.1.58, “set- (none) (none)
FlqatWrapper (int, Float)”
Supclause 14.1.6.1.59, “setint (int, (none) (none)
inu)n
Supclause 14.1.6.1.60, “setIntWrap- (none) (none)
per (int, Integer)”
Supclause 14.1.6.1.61, “setLong (int, (none) (none)
long)”
Supclause 14.1.6.1.62, “setLong- (none) (none)
Whapper (int, Long)”
Supclause 14.1.6.1.63, “setMaxField- (none) (none)
SiZe (int)”
Supclause 14.1.6.1.64; "setMaxRows (none) (none)
(in )H
Supclause 14+1.6.1.65, “setObject ()" (none) (none)
Supclause™14.1.6.1.66, “setQuery- (none) (none)
Timeout (int)”
Subclause 14.1.6.1.67, “setRef (int (none) (none)
Ref)”
Subclause 14.1.6.1.68, “setShort (none) (none)
(int, short)”
Subclause 14.1.6.1.69, “setShort- (none) (none)
Wrapper (int, Short)”
Subclause 14.1.6.1.70, “setString (none) (none)
(int, String)”
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Table 1—Clause, Subclause, and Table relationships (Cont.)

Corresponding Clause, Sub-
Clause, Subclause, or Table in clause, or Table from another Part containing corre-
this part of ISO/IEC 9075 part spondence
Subclause 14.1.6.1.71, “setTime (int, (none) (none)
Time)”
Supclause 14.1.6.1.72, “setTime- (none) (none)
stgmp (int, Timestamp)”
Supclause 14.1.6.1.73, “setUni- (none) (none)
codeStreamWrapper (int, Unicode-
Stfeam)”
Supclause 14.1.7, “sqlj . runtime . (none) (none)
profile . SerializedProfile”
Supclause 14.1.7.1, “Methods” (none) (Rone)
Supclause 14.1.7.1.1, “getProfile- (none) (none)
AsBtream ()"
Supclause 14.2, “SQLJ sqlj . run- (none) (none)
tinpe . profile Classes”
Supclause 14.2.1, “sqlj . runtime . (none) (none)
profile . DefaultLoader”
Supclause 14.2.1.1, “Constructors” (none) (none)
Supclause 14.2.1.1.1, "Default- (none) (none)
Lopder (ClassLoader)”
Supclause 14.2.1.2, “Methods” (none) (none)
Supclause 14.2.1.2.1, “getResource- (niome) (none)
AsBtream (String)”
Supclause 14.2.1.2.2, “loadClass (none) (none)
(String)”
Supclause 14.2.2, “sqlj . runtime . (none) (none)
prgfile . Entrylnfo”
Supclause 14.2.2.1, “YVariables” (none) (none)
Supclause 14.2.2:0.1v“BLOCK” (none) (none)
Supclause 14:2.2.1.2, “CALL”" (none) (none)
Supclause 14.2.2.1.3, “CALLABLE_ (none) (none)
STATEMENT”
Subclause 142214 “COMMIT” (none) (none)
Subclause 14.2.2.1.5, "EXECUTE" (none) (none)
Subclause 14.2.2.1.6, “"EXECUTE_ (none) (none)
QUERY”
Subclause 14.2.2.1.7, "EXECUTE_ (none) (none)
UPDATE”"
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Corresponding Clause, Sub-
Clause, Subclause, or Table in clause, or Table from another Part containing corre-
this part of ISO/IEC 9075 part spondence
Subclause 14.2.2.1.8, “ITERATOR_ (none) (none)
CQNVERSION”
Supclause 14.2.2.1.9, “NAMED _ (none) (none)
REHSULT”
Supclause 14.2.2.1.10, “NO_ (none) (none)
REHSULT”
Supclause 14.2.2.1.11, “OTHER” (none) (none)
Supclause 14.2.2.1.12, “POSI- (none) (nonge)
TIODNED”
Supclause 14.2.2.1.13, “POSI- (none) (none)
TIODNED_RESULT”
Supclause 14.2.2.1.14, "PRE- (none) (none)
PARED_STATEMENT”
Supclause 14.2.2.1.15, “QUERY” (none) (none)
Supclause 14.2.2.1.16, “QUERY_ (none) (none)
FQR_UPDATE"
Supclause 14.2.2.1.17, “ROLL- (none) (none)
BACK”
Supclause 14.2.2.1.18, “SET_ (none) (none)
TRANSACTION”
Supclause 14.2.2.1.19, “SINGLE_ (niome) (none)
RQW_QUERY”
Supclause 14.2.2.1.20, “STATE- (none) (none)
MENT”
Supclause 14.2.2.1.21, “UNTYRED_ (none) (none)
SHLECT”
Supclause 14.2.2.1.22, *VALUES" (none) (none)
Supclause 14.2.2:2, “Constructors” (none) (none)
Supclause 14:2.2.2.1, “EntrylInfo ()” (none) (none)
Supclause 14.2.2.3, “Methods” (none) (none)
Supclause 14.2.2.3.1, “executeType- (none) (none)
To&tring (int)"
Subclause 14.2.2.3.2, “getDescriptor (none) (none)
0"
Subclause 14.2.2.3.3, “getExecute- (none) (none)
Type ()"
Subclause 14.2.2.3.4, “getLineNum- (none) (none)
ber ()"
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Table 1—Clause, Subclause, and Table relationships (Cont.)

Clause, Subclause, or Table in
this part of ISO/IEC 9075

Corresponding Clause, Sub-
clause, or Table from another
part

Part containing corre-
spondence

Subclause 14.2.2.3.5, “getParam- (none) (none)
Copnt ()"

Supclause 14.2.2.3.6, “getParaminfo (none) (none)
(inf)”

Supclause 14.2.2.3.7, “getResultSet- (none) (none)
Copnt ()

Supclause 14.2.2.3.8, “getResultSet- (none) (none)
Info (int)”

Supclause 14.2.2.3.9, “getResultSet- (none) (Qane)
Name ()"

Supclause 14.2.2.3.10, “getResult- (none) (none)
SefType ()’

Supclause 14.2.2.3.11, “getRole ()” (none) (none)
Supclause 14.2.2.3.12, “getSQL- (none) (none)
String ()"

Supclause 14.2.2.3.13, “getState- (none) (none)
mgntType ()"

Supclause 14.2.2.3.14, “getTransac- (none) (none)
tionDescriptor ()"

Supclause 14.2.2.3.15, “isDefined- (none) (none)
Roje (int)”

Supclause 14.2.2.3.16, “isValidDe- (hone) (none)
schiptor (Object, int)”

Supclause 14.2.2.3.17, “isValidExe®* (none) (none)
cuteType (int)”

Supclause 14.2.2.3.18, “is* (none) (none)
ValidResultSetType (int)"

Supclause 14.2.2.3¢19,"isValidRole (none) (none)
(in )H

Supclause 14,2:2.3.20, “isValidState- (none) (none)
mgntType(int)”

Supclause 14.2.2.3.21, “resultSet- (none) (none)
TypeToString (int)”

Subclause 14.2.2.3.22, “roleToString (none) (none)
(int)”

Subclause 14.2.2.3.23, “statement- (none) (none)
TypeToString (int)”

Subclause 14.2.2.3.24, “validateOb- (none) (none)

ject ()"
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Corresponding Clause, Sub-

Clause, Subclause, or Table in clause, or Table from another Part containing corre-
this part of ISO/IEC 9075 part spondence
Subclause 14.2.3, “sqglj . runtime . (none) (none)

prgfile . Profile”

Supclause 14.2.3.1, “Constructors” (none) (none)
Supclause 14.2.3.1.1, “Profile (none) (none)
(Lgader)”

Supclause 14.2.3.2, “Methods” (none) (none)
Supclause 14.2.3.2.1, “deregister- (none) (none)

Customization (Customization)”

Supclause 14.2.3.2.2, “getConnected- (none) (none)
Profile (Connection)”

Supclause 14.2.3.2.3, “getCon- (none) (none)
teXtName ()"

Supclause 14.2.3.2.4, “getCustomiza- (none) (none)
tiops ()"

Supclause 14.2.3.2.5, “getJavaType (none) (none)
(String)”

Supclause 14.2.3.2.6, “getJavaType (none) (none)
(Typelnfo)”

Supclause 14.2.3.2.7, “getLoader ()" (none) (none)
Supclause 14.2.3.2.8, “getProfile- (nane) (none)
Data ()"
Supclause 14.2.3.2.9, “getProfile- (none) (none)
Name ()"
Supclause 14.2.3.2.10, “getTimes- (none) (none)
tarpp ()"

Supclause 14.2.3.2.11, “instantiate (none) (none)
(Lgader, InputStream)>

Supclause 14.2.3:2,12, “instantiate (none) (none)
(Lgader, String)®

Supclause. 14.2.3.2.13, “registerCus- (none) (none)
izatign~(Customization)”

Supélause 14.2.3.2.14, “register- (none) (none)
Customization (Customization,
Customization)”

Subclause 14.2.3.2.15, “replace- (none) (none)
Customization (Customization,
Customization)”

Subclause 14.2.4, “sqlj . runtime . (none) (none)
profile . ProfileData”
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Corresponding Clause, Sub-
Clause, Subclause, or Table in clause, or Table from another Part containing corre-
this part of ISO/IEC 9075 part spondence
Subclause 14.2.4.1, “Constructors” (none) (none)
Supclause 14.2.4.1.1, “ProfileData (none) (none)
()ll
Supclause 14.2.4.2, “Methods” (none) (none)
Supclause 14.2.4.2.1, “getEntrylInfo (none) (none)
(inp)”
Supclause 14.2.4.2.2, “getProfile ()" (none) (none)
Supclause 14.2.4.2.3, “getSourceFile (none) (none)
0"
Supclause 14.2.4.2.4, “size ()" (none) (none)
Supclause 14.2.5, “sqglj . runtime . (none) (none)
prdfile . SetTransactionDescriptor”
Supclause 14.2.5.1, “Variables” (none) (none)
Supclause 14.2.5.1.1, “READ_ (none) (none)
NONE”
Supclause 14.2.5.1.2, “READ_ (none) (none)
ONLY"
Supclause 14.2.5.1.3, “READ_ (none) (none)
WRITE”
Supclause 14.2.5.2, “Constructors” (nene) (none)
Supclause 14.2.5.2.1, “SetTrans- (none) (none)
acfionDescriptor (int, int)”
Supclause 14.2.5.3, “Methods” (none) (none)
Supclause 14.2.5.3.1, “getAccess- (none) (none)
Mqde ()"
Supclause 14.2.5.3.2,Cgetlsolation- (none) (none)
Leyel ()"
Supclause 14.2i6;-"sqglj . runtime . (none) (none)
prgfile . Typelnfo”
Supclause~14.2.6.1, “Variables” (none) (none)
Supclause 14.2.6.1.1, “IN” (none) (none)
Subclause 14.2.6.1.2, “INOUT" (none) (none)
Subclause 14.2.6.1.3, “OUT” (none) (none)
Subclause 14.2.6.2, “Constructors” (none) (none)
Subclause 14.2.6.2.1, “Typelnfo ()” (none) (none)
Subclause 14.2.6.3, “Methods” (none) (none)
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Corresponding Clause, Sub-
Clause, Subclause, or Table in clause, or Table from another Part containing corre-
this part of ISO/IEC 9075 part spondence
Subclause 14.2.6.3.1, “getJavaType- (none) (none)
Name ()”
Supclause 14.2.6.3.2, “getMark- (none) (none)
erlndex ()"
Supclause 14.2.6.3.3, “getMode ()" (none) (none)
Supclause 14.2.6.3.4, “getName ()” (none) (none)
Supclause 14.2.6.3.5, “getSQLType (none) (none)
()H
Supclause 14.2.6.3.6, “getSQLType- (none) (none)
Name ()"
Supclause 14.2.6.3.7, “isValidMode (none) (none)
(inp)”
Supclause 14.2.6.3.8, “isValidSQL- (none) (none)
Type (int)”
Supclause 14.2.6.3.9, “modeToString (none) (none)
(in )Yl
Supclause 14.2.6.3.10, “SQLTypeTo- (none) (none)
Strring (int)”
Supclause 14.2.6.3.11, “validateOb- (none) (none)
ject ()"
Clause 15, “sqglj . runtime . profile . (niome) (none)
util . ProfileCustomizer”
Supclause 15.1, “Methods” (none) (none)
Supclause 15.1.1, “acceptsConnec- (none) (none)
tioh (Connection)”
Supclause 15.1.2, “customize (Pro- (none) (none)
fil4, Connection, Errarl.0g)”
Clause 16, “Dynamie’SQL” Clause 15, "Dynamic SQL" ISO/IEC 9075-5
Supclause 16-1,¢"Description of SQL Subclause 15.1, "Description of SQL ISO/IEC 9075-5
descriptor.areas” descriptor areas"
Supclause 16.2, “<get descriptor Subclause 15.4, "<get descriptor ISO/IEC 9075-5
stdtement>" statement>"
Subclause 16.3, “<set descriptor Subclause 15.5, "<set descriptor ISO/IEC 9075-5
statement>" statement>"
Subclause 16.4, “<describe state- Subclause 15.8, "<describe state- ISO/IEC 9075-5
ment>" ment>"
Clause 17, “Call-Level Interface Clause 5, "Call-Level Interface ISO/IEC 9075-3
specifications” specifications"
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Clause, Subclause, or Table in
this part of ISO/IEC 9075

Corresponding Clause, Sub-
clause, or Table from another
part

Part containing corre-
spondence

Subclause 17.1, “Implicit DE-

Subclause 5.5, "Implicit DESCRIBE

ISO/IEC 9075-3

SCORIBE USING clause”

Supclause 17.2, “Description of CLI
item descriptor areas”

Supclause 17.3, “Other tables asso-
cigted with CLI”

Clause 18, “Definition Schema”

Supclause 18.1, “SQL_LANGUAGES
bage table”

Clgquse 19, “Status codes”
Supclause 19.1, “SQLSTATE"
Cl

use 20, “Conformance”

Supclause 20.1, “Claims of confor-
mdnce”

Supclause 20.2, “Extensions and
options”

Supclause 20.3, “The SQLJ subset”

Annex A, “SQL Conformance Sum-

Annex C, “Implementation-
dependent elements”

Annex D, “Deprecated features”
Annex E, “Typical header files”

Supclause E.1, “C header file SQL-
cyi.H"

Supclause E.2,"€OBOL library item
SQLCLI”

Annex F\*SQL Feature Taxonomy”

USING clause”

Subclause 5.13, "Description of CLI
item descriptor areas"

Subclause 5.14, "Other tables asso-
ciated with CLI"

(none)

(none)

Clause 22, "Status codes"
Subclause 22.1, "SQLSTATE"
Clause 8, "Conformance"

Subclause 8.1.5, "Claims©f confor-
mance"

(none)

(none)

Annex A, 'SQL Conformance Sum-
mary.

Annex B, "Implementation-defined
elements”

Annex C, "Implementation-
dependent elements”

Annex D, "Deprecated features"
Annex A, "Typical header files"

Annex A.1, "C header file SQL-
CLILH"

Annex A.2, "COBOL library item
SQLCLI"

Annex F, "SQL feature and package
taxonomy"

ISO/IEC 9075-3

ISO/IEC 9075-8

(none)

(nonge)

ISO/IEC 9075-2
ISO/IEC 9075-2
ISO/IEC 9075-1
ISO/IEC 9075-1

(none)

(none)

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2
ISO/IEC 9075-3
ISO/IEC 9075-3

ISO/IEC 9075-3

ISO/IEC 9075-2

Annex G, "SQLJ tutorial” (none) (none)
Subclause G.1, “Design goals” (none) (none)
Subclause G.2, “Advantages of SQLJ (none) (none)
over JDBC”

Subclause G.3, “Consistency with (none) (none)

existing embedded SQL languages”
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3.3 Conventions

Table 1—Clause, Subclause, and Table relationships (Cont.)

Corresponding Clause, Sub-

Clause, Subclause, or Table in clause, or Table from another Part containing corre-
this part of ISO/IEC 9075 part spondence
Subclause G.4, “Examples” (none) (none)

Su
Su
Su
Su
tio
Su
tio
Su

Supclause G.4.6.1, “Positional bind- (none) (none)
ings to columns”

clause G.4.1, “Host variables” (none) (none)
clause G.4.2, “Host expressions” (none) (none)
clause G.4.3, “SQLJ clauses” (none) (none)

clause G.4.4, "“Database connec- (none) (none)
context”

clause G.4.5, “Default connec- (none) (none)
context”

clause G.4.6, “Iterators” (none) (none)

Supclause G.4.6.2, “Named bindings (none) (none)
to folumns”

Supclause G.4.6.3, “Providing names (none) (none)
for] columns of queries”

Supclause G.4.7, “Calls to stored (none) (none)
prgcedures and functions”

Supclause G.4.8, “Using multiple (none) (none)
SQLJ contexts and connections”

Supclause G.4.9, “SQL execution (nene) (none)
control and status”

Supclause G.4.10, “Multiple JDBC (none) (none)
RepultSets from stored procedure
callls”

Supclause G.4.11, “Creatingyan (none) (none)
SQLJ iterator object froma JDBC
RepultSet object”

Supclause G.4.12))"©btaining a (none) (none)
JDBC ResultSet-object from an
untyped iterator object”

Supclause~G.4.13, “Working with (none) (none)
usg¢r-defined types”

Subclause G.4.14, "Example pro- (none) (none)
gram”

Subclause G.4.15, “Host variable (none) (none)
definition”

Table 1, “Clause, Subclause, and (none) (none)

Table relationships”

Table 2, “SQLJ output assignability” (none) (none)
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3.3 Conventions

Table 1—Clause, Subclause, and Table relationships (Cont.)

Clause, Subclause, or Table in
this part of ISO/IEC 9075

Corresponding Clause, Sub-
clause, or Table from another
part

Part containing corre-
spondence

argas

Table 3, “SQLJ input assignability” (none) (none)
Table 4, “Association of roles with (none) (none)
SQLJ <executable clause>s”

Taple 5, “SQLJ type properties” (none) (none)
Table 6, “Methods retained from (none) (none)
java.sqgl.ResultSet”

Taple 7, “Methods not retained from (none) (none)
java.sgl.ResultSet”

Table 8, “Additional methods unique (none) (none)
to RTResultSet”

Taple 9, “Methods retained from (none) (none)
java.sqgl.Statement”

Taple 10, “Methods not retained (none) (none)
from java.sgl.Statement”

Table 11, “Methods retained from (none) (none)
java.sqgl.PreparedStatement”

Taple 12, “Methods not retained (none) (none)
from java.sql.PreparedStatement”

Taple 13, “Methods retained from (none) (none)
java.sgl.CallableStatement”

Taple 14, “Methods not retained (niome) (none)
from java.sql.CallableStatement”

Taple 15, “Additional methods (none) (none)
unjque to RTStatement”

Taple 16, “Customize Result later- (none) (none)
prgtation”

Table 17, “Data types_ef <key Table 3, "Data types of <key word>s ISO/IEC 9075-5
word>s used in SQL ‘item descriptor used in SQL item descriptor areas"

Table 18, “Cades associated with (none) (none)
usgr-defined types in Dynamic SQL"

Taple-19, “Fields in SQL/CLI row Table 6, "Fields in SQL/CLI row and ISO/IEC 9075-3
and parameter descriptor areas” parameter descriptor areas"

Table 20, “Codes associated with
user-defined types in SQL/CLI”"

Table 21, “Codes used for SQL/CLI
descriptor fields”

Table 22, “Ability to set SQL/CLI
descriptor fields”

© ISO/IEC 2000 — All rights reserved
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Table 20, "Codes used for descriptor
fields"

Table 21, "Ability to set SQL/CLI
descriptor fields"

(none)
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3.3 Conventions

Table 1—Clause, Subclause, and Table relationships (Cont.)

Corresponding Clause, Sub-

Clause, Subclause, or Table in clause, or Table from another Part containing corre-
this part of ISO/IEC 9075 part spondence
Table 23, “Ability to retrieve Table 22, "Ability to retrieve ISO/IEC 9075-3
SQL/CLI descriptor fields” SQL/CLI descriptor fields"
Table 24, “SQL/CLI descriptor field Table 23, "SQL/CLI descriptor field ISO/IEC 9075-3
default values” default values"
Table 25, “SQLSTATE class and Table 27, "SQLSTATE class and ISO/IEC 9075-2
sulbclass values” subclass values"
Taple 26, “Additional conformance (none) (none)
requirements for the SQLJ subset”
Table 27, "SQL/OLB feature tax- Table 13, "SQL/Bindings feature ISOAEC 9075-5
onpmy for features outside Core taxonomy for features outside Core
sqL” sQL”

3.4 Object identifier for Database Language SQL

The jobject identifier for Database Language SQL is defined'in ISO/IEC 9075-1:1999 in Subclause

7.3
Fon

<Parft 10 yes> ::=

<Parjt 10 conformance> ::=

<Par

<Par

<Par

Syr

'Object identifier for Database Language SQL", with the following additions:
mat

<Part 10 conformance> <Part 10 extensi ons>

10 | sql ol b2000 <l eft paren> 10 <right paren>

t 10 extensions> ::=
<Part 10 extensi(Ons yes>
| <Part 10 extepsions no>

t 10 extensions.yes> ::=
1 | extensionSyes <left paren> 1 <right paren>

t 10 extenstons no> ::=
0 | extensionsno <left paren> 0 <right paren>

fax Rules

1) Specification of <Part 10 yes> implies that conformance to ISO/IEC 9075-10 is claimed.

2) Specification of <Part 10 extensions yes> implies that conformance to the functionality explicitly
defined in this document as not required for core compliance is claimed.

3) Specification of <Part 10 extensions no> implies that conformance to the functionality explicitly
defined in this document as not required for core compliance is not claimed.
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4 Concepts

4.1] Introduction

ISONIEC 9075-5 specifies embedded SQL for the programming languages: Ada, C, COBOlgFortrar
MUIMPS, Pascal, and PL/I. This part of ISO/IEC 9075 provides a similar embedding, <embedded
SQLj Java program>, tailored for the Java programming language.

SQLY comprises a set of clauses that extend Java programs to include SQL constructs. An SQLJ
tranglator is a utility that transforms those SQLJ clauses into standard Java (code that accesses
the gatabase through a call interface. The output of an SQLJ translator is.@\generated Java sourcg
program that can then be compiled by any Java compiler. Java programs containing embedded
SQL are amenable to static analysis of SQL statements for the purposés)of syntax checking, type
checking and schema validation.

17

SQLY is compatible with a range of SQLJ translation approaches{ In a client environment, SQLJ
can pe processed by a standalone SQLJ-to-Java translator orrby/a Java integrated development
envifonment (IDE), to emit standard Java code with calls to any appropriate database API. If
Javq is supported as a stored procedure language (in an RDBMS server), SQLJ translation can be
integrated with Java and SQL compilation for ease-of-use and performance.

4.2| Embedded syntax

| Replace 1st paragraph | An <embedded SQL, hest program> (<embedded SQL Ada program>, <em-
bedded SQL C program>, <embedded S@QL' COBOL program>, <embedded SQL Fortran program>,
<empedded SQL MUMPS program>,<embedded SQL Pascal program>, <embedded SQL PL/I pro-
gram>, or <embedded SQL Java program>) is a compilation unit that consists of programming
language text and SQL text. The-programming language text shall conform to the requirements of
a specific standard programming language. The SQL text shall consist of one or more <embedded
SQL| statement>s and, optionally, one or more <embedded SQL declare section>s, as defined in
this [International Standard. This allows database applications to be expressed in a hybrid form in
whigh SQL-statements are embedded directly in a compilation unit. For all <embedded SQL host
program>s other than <embedded SQL Java program>s, such a hybrid compilation unit is defined
to bg equivalent t0o-a standard compilation unit in which the SQL-statements have been replaced b
standard progedure or subroutine calls of <externally-invoked procedure>s in a separate SQL-clien
module, and-irt which each has been removed and the declarations contained therein have been suif
ably|transformed into standard host-language syntax. When the <embedded SQL host program>
immediately contains an <embedded SQL Java program>, such a hybrid compilation unit is define
tob i itati Tt i

use of Java classes whose methods, when invoked, make use of JDBC.

<<

| Replace 3rd paragraph | An implementation may reserve a portion of the name space in the <embed-
ded SQL host program>. For all <embedded SQL host program>s except <embedded SQL Java
program>s, name space may be reserved for the names of procedures or subroutines that are gener-
ated to replace SQL-statements and for program variables and branch labels that may be generated
as required to support the calling of these procedures or subroutines; whether this reservation is
made is implementation-defined. They may similarly reserve name space for the <module name>
and <procedure name>s of the generated <SQL-client module definition> that may be associated
with the resulting standard compilation unit. The portion of the name space to be so reserved, if
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4.2 Embedded syntax

any, is implementation-defined. When the <embedded SQL host program> immediately contains an

<embedded SQL Java program>, name space is reserved for variable names, internal class names,
and resource file names. See Subclause 10.4, “SQLJ reserved names”, for further details.

4.3 SQL constructs

The [following kinds of SQL constructs are permitted to appear in SQLJ programs:
— Queries: SELECT statements and expressions.

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

— [pata Statements: FETCH, SELECT. .. | NTO

— Transaction control: COW T, ROLLBACK, etc.

— Data Definition Language (DDL; called “Schema Manipulation Language” in SQL): CREATE,
DROP, etc.

— Calls to stored procedures: e.g., CALL MYPROC(: x, @Y, :Zz)
— Invocations of stored functions: e.g., VALUES( MYFUN( : x). )

— Assignment statment: SET

4.4l Character strings

4401 UNICODE support

Javq relies on the UNICODE characterset [UNICODE] (also known as ISO/IEC 10646-1 [UCS]) fo
Stripg data and for identifiers. That allows Java to represent most character data in a uniform way.
[SQL] defines support for UNICODE through its UTF8, UTF16, and UCS2 character sets, which
reprgsent different encodings.for UNICODE character data. When character data is moved betweeh
an JQL-server and an SQL/OLB host program, an SQL/OLB implementation that provides SQL
charpcter set support for \UTF8, UTF16, and/or UCS2 is required to support implicit comversion
between Java string data’ and the supported UNICODE encodings. Any support for implicit conver
siong to and from character sets other than UNICODE is implementation-defined. Because of Javals
relignce on UNICODE as an internal representation for character data, the SQL/OLB specification
does| not define 'support for host variables that hold character data based on character sets other
tharf UNICODE.

=

The Jrulés in [SQL] for appearance of characters in SQL <token>s of SQL statements also govern
the 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 define
in the UNICODE character set.
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4.4 Character strings

4.4.2 Named character sets

45| Host variables

Arguments to embedded SQL statements are passed through host variables, which are variables of

the
).

by ajJava host variable that is a Java identifier, naming a parameter, variable, or Java field. The
evalyation of a Java identifier,does not have side effects in a Java program, so it is permitted to
appgar multiple times in the~Java code generated to replace an SQLJ clause.

4.6| Host expressions

SQLY extends the traditional embedded support by allowing Java host expressions to appear di-
rectly in SQlsstatements. Host expressions are prefixed by a colon (:) followed by an optional

pargmeter «wrode identifier (IN, OUT, INOUT) followed by a parenthesized expression clause. An
expression’clause contains a legal Java expression that must result in either: a single value (in the
case|ofAN or INOUT mode) and/or the site of a Java I-valued expression (in the case of an OUT of

| Replace 1st bullet | SQL_CHARACTER specifies the name of a character repertoire that consists
of the 88 <SQL language character>s as specified in Subclause 5.1, "<SQL terminal charac-
ter>". It consists of the 52 uppercase and lowercase simple latin characters, 10 digits, and
6 <SQL special character>s, including: <space>, <double quote>, <percent>, <ampersand>,
guote>, <left paren>, <right paren>, <asterisk>, <plus sign>, <comma>, <minus sign>, <pé;
iod>, <solidus>, <colon>, <semicolon>, <less than operator>, <equals operator>, <greater than
perator>, <question mark>, <underscore>, <vertical bar>, <left bracket>, <right braCket>,
circumflex>, <left brace>, and <right brace>. The 88 characters specified as <SQL ,language
haracter>s are all included in the ISO International Reference Version (IRV) characters speci-
ied in ISO 646:1991. The characters in IRV are included in many other intermational character
get definitions. In addition, 82 of these characters (all except <vertical bar>, <left bracket>,
fright bracket>, <circumflex>, <left brace>, and <right brace>) are in thé.most stable subset of
RV that, by ISO convention, is included in every latin-based I1SO standard set of characters.
\s far as can be determined, <vertical bar>, <left bracket>, <right bracket>, <circumflex>, <left
brace>, and <right brace> are included in most character sets that e€njoy world-wide use. Thus|
the SQL_CHARACTER repertoire is the most universal of the character sets named herein. The
gollation and form-of-use of SQL_CHARACTER is implementation-defined.

f <embedded SQL host program> immediately contains an <embedded SQL Java program>,
then <SQL special character> shall include the <number'sign> (#) in addition to the charactery
that it otherwise required to contain.

host language that appear in the SQL statement. Host variable names are prefixed by a colon
A host variable contains an optional parameter mode identifier ( IN,OUT, INOUT ) followed

INOUOTTTTOdE):

The evaluation of host expressions does have side effects in a Java program as they are evalu-
ated by Java rather than the SQL engine. Host expressions are evaluated left to right within the
SQL statement prior to submission to the SQL engine.

Host expressions are always passed to and retrieved from the SQL engine using pure value seman-
tics.

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

4.7 SQLJ clauses

SQL statements in SQLJ appear in SQLJ clauses. SQLJ clauses represent the mechanism by which
SQL statements in Java programs are communicated to the database.

Each-SQLJ clause-begins-with-the token #sgl—which-is-not-a-legal- Java-identifier-and-is-termi-
< b | 7 J T

nated by a semicolon, and as such makes the clause and its SQL contents recognizable to an SQLJ
tranglator.

The jsimplest SQLJ clauses are executable clauses and consist of the token #sqgl followed by, an SQIL
stat¢gment enclosed in “curly braces” ({ and }).

In ah SQLJ executable clause, the tokens that appear inside of the curly braces are\SQL <to-

kenxs and <separator>s, except for the host variables. All host variables shall berdistinguished
by the colon character in order for the translator to be able to identify them, SQL <token>s and
<separator>s never occur outside of the single pair of curly braces of an SQLJ.executable clause.

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

Host expressions are also permitted to be used as assignment targets if the host expression evalu-
ates|to a Java l-valued expression.

4.8 Database connection context

Each SQLJ executable clause requires, either explicitly or implicitly, a connection context object
that|designates the database connection-at-which the SQL operation specified in that clause will
be executed. The connection context ebject is an optional expression, delimited by square brackets
that|immediately follows the token #sq]l .

The jconnection context object designates a database at which the SQL statements will be executed
and [the session and transactior’/in which they are executed. A connection context is an object of a
conrjection context class, which is defined by means of an SQLJ connection clause. Given a JDBC
Conmection, a URL (see’lRFC1738, RFC1808, and RFC2368 for more details about URLS), or a URIL
and linformation suchas a user name and password, a connection context class has methods for
identifying and, if anecessary, opening a connection to a database. At run time, an SQLJ program
must use one of those methods to establish a database connection before any SQLJ clauses are
execlted.

NOTE 3 —<The connection context object implicitly specifies a database and associated schemas, and the
defadilt catdlog and schema, as per a JDBC Connection object.

4.9 Default connection context

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

The specification of the default connection context is implementation-defined. Portable applications
should always use explicit connection contexts.
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4.9 Default connection context

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

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

The |default connection context object for a program 1s stored In a static variable of the default
conrjection context class. Some SQLJ programs will wish to avoid using static variables. For

example, Applets, reentrant libraries, and some multithreaded programs will avoid static variabled.
Thoge programs will wish to use SQLJ clauses with explicit connection contexts objects.

If anp SQLJ program is executing inside a database as a “stored procedure” (or is othervise executing
in an environment that automatically provides a connection context), calls to methed\Connect i on-

Contlext . get Def aul t Cont ext always return an object representing the schema inWwhich the prograr
is edecuting. An SQLJ program can detect whether it is executing in an environment that implic-
itly supplies a connection context by calling Connecti onCont ext . get Def aul.t.€ont ext before it calls
Connlect i onCont ext . set Def aul t Cont ext to install a connection context object. An execution envi-

ronment that automatically supplies a connection context will return a*non null connection context
object.

>

The |[database connection used by the default connection context-is_defined by the data source boung
to tHe name j dbc/ def aul t Dat aSour ce using JNDI. If this namevis not defined, the connection used
is implementation-defined.

NOTE 4 — “IJNDI” is the Java Naming Directory Interface, défined in the Java Language Specification.

and

t be another schema.that is a “typical” schema, in ways relevant to the SQLJ program being
tranglated.

If an exemplar schiema is being used, then the invoker of an SQLJ translator must provide a
mapping of conpgttion context classes to exemplar schemas. An SQLJ translator connects to the e
emplar schemayin order to provide syntax checking, type checking and schema checking for all SQL
clauges that-will be executed in the connection context of the class “exemplified” by that schema.
In thatAvay, the exemplar schema represents the database schema to which the application will
conrfectat runtime. It is the responsibility of the application developer to pick an exemplar schema
that represents the run time schemas in relevant ways, €.9., having tables, views, stored functions,
and stored procedures with the same names and types, and having privileges set appropriately.

[}

If no appropriate exemplar schema is available, or if it is inconvenient to connect to a database
during SQLJ program development, then the programmer is permitted to omit the exemplar schema
for a connection type. SQLJ clauses to be executed on connections of that type will not then be
schema checked at SQLJ translation time, and will instead be checked later at installation or
custiomization time.
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4.10 Schema checking using exemplar schemas

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 passwords. For example, a client side SQLJ translator is permitted to require that map-
ping on the command line in an invocation of the translator. Those connect strings and passwords
are then used as arguments to invocations of ConnectionContext class constructors that establish a
database connection to the exemplar schema.

Sincg the connection context is optional in an SQLJ clause, if the connection context is absent fron
an §QLJ clause, there shall be a default connection context class specified. The clause is then
checked against the exemplar schema corresponding to the class of the default connection_context
obje¢t for the program.

4.11 Using multiple SQLJ contexts and connections

SQLYJ supports connections to multiple database servers concurrently. Each database server that
is connected at runtime is modeled as a distinct connection context class(@in'‘SQLJ programs. Mul-
tiplg schemas co-located within a single database server are all accessible by a single connection
contgxt. Schemas located on different database servers require separate connection contexts, one
per ¢glatabase connection. The specification of the appropriate connection context associated with ar
#sql| statement allows type checking across multiple database servers at translate time.

~

4.1 Dynamic SQL and JDBC/SQLJ Connection interoperability

The |SQLJ language provides direct support for SQL operations that are known at the time the pro
gram is written. If some or all of a particular SQL statement cannot be determined until runtime,
it isja dynamic operation. To perform dynamic-SQL operations from an SQLJ program, use JDBC.
A Cdnnecti onCont ext object contains a JDBCO Connection object that can be used to create JDBC
Statement objects needed for dynamic SQL-operations.

4.12.1 Creating an SQLJ.ConnectionContext from a JDBC connection

Everly SQLJ ConnectionContext’class includes a constructor that takes as an argument a JDBC
Conmection. This constructor is used to create an SQLJ connection context object that shares its
undgrlying database coanection with that of the JDBC connection.

4.12.2 Obtaining a JIDBC connection from an SQLJ ConnectionContext

Evernly SQLJ ConnectionContext object has a getConnection method that returns a JDBC Connec}
tion [object~~The JDBC Connection returned shares the underlying database connection with the
SQLYconnection context. It can be used to peform dynamic SQL operations as described in the
JDBEARE

4.12.3 Connection sharing

An SQLJ ConnectionContext always contains a JDBC Connection and relies upon it to provide
communication with the underlying database connection. Accordingly, calls to methods that af-
fect connection state on one object will also be reflected in the other object, as it is actually the
underlying shared connection that is being affected.
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4.12 Dynamic SQL and JDBC/SQLJ Connection interoperability

JDBC defines the default values for session state of newly created connections. In most cases, SQLJ
adopts these default values. However, whereas a newly created JDBC connection has auto commit
mode on by default, an SQLJ connection context requires the auto commit mode to be specified
explicitly upon construction.

4.124—Cormectiom TESOUTCTE MTarTagerTerTt

Call|ng the close method of a connection context object causes the associated JDBC Connection
obje¢t and the underlying database connection to be closed. Since connection contexts are-permittef
to share the underlying database connection with other connection contexts and/or JDBE connec-
, it might not be desirable to close the underlying database connection when a cerinection
context is closed. A programmer might wish to release the resources maintained by, the connec-
tion |context (e.g., statement handles) without actually closing the underlying database connection.
To this end, connection context classes also support a close method that takes_as a boolean ar-
gument indicating whether or not to close the underlying database connectien! Pass the constant
CLQSE_CONNECTION if the database connection should be closed, and KEEP_CONNECTION
if it should be retained. The variant of close that takes no argumentsis a shorthand for calling
closp(CLOSE_CONNECTION).

If a gonnection context object is not explicitly closed before it is garbage-collected, then close(KEER_
CONNECTION) is called by the finalize method of the connéction context. This allows connection|
related resources to be reclaimed by the normal garbage cdllection process while maintaining the
undgrlying database connection for other JDBC and SQLJobjects that might be using it. Note thalt
if ng other JDBC or SQLJ objects are using the conngction, then the database connection will also
be closed and reclaimed by the garbage collection proeess.

Both SQLJ connection context objects and JDBC<connection objects respond to the close method.
When writing an SQLJ program, it is sufficient to call the close method on only the connection
contgxt object. This is because closing the cennection context will also close the JDBC connection
assopiated with it. However, it is not sufficient to close only the JDBC connection returned by
the getConnection method of a confnection context. This is because the close method of a JDBC
conrjection will not cause the containing connection context to be closed, and therefore, resources
maimtained by the connection context will not be released until it is garbage-collected.

The lisClosed method of a connection context returns true if any variant of the close method has
been called on the connection context object. If isClosed is true, then calling close is a no-op, andl
the ¢ffect of calling any-gther method is implementation-dependent.

4.18 SQL execution control and status

The [execution semantics of SQL operations can be queried and modified via the execution
contgxt-associated with the operation. An execution context exists as an instance of class
sql j|. ¥Onti me. Execut i onCont ext .

The following Execut i onCont ext Java fields control the execution environment of SQL operations.
The get XXX and set XXX methods read and change the XXX value. Once set, they affect all SQL
operations subsequently executed on that execution context.

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

— MaxFi el dSi ze specifies the maximum number of bytes to be returned as data for any column or
output variable.
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— QueryTi meout specifies the number of seconds to wait for an SQL operation to complete.

NOTE 5 — Runtime support of the above ExecutionContext Java fields, if set to anything other than their

default values, is not part of Core SQLJ. It is implementation-defined whether or not such support is provided.
If an implementation does not support an assigned setting, then an attempt to register a statement with the
ExecutionContext causes an SQLException condition to be thrown: OLB-specific error — unsupported feature.

The [following Execut i onCont ext Java fields describe the results of the last SQL operation executed.

— UWpdat eCount specifies the number of rows updated, inserted, or deleted during the last’opera-
tion.

— $Q.War ni ngs describes any warnings that occurred during the last operation.

An gxecution context is associated either explicitly or implicitly with each exXeCutable SQL operatio
appdaring in an SQLJ program. An execution context can be supplied explicitly as an argument tg
eachl SQL operation.

=

If explicit execution contexts are used, each SQL operation can be executed using a different ex-
ecutjon context object. If an explicit connection context is also béing used, both are allowed to be
passed as arguments to the SQL operation.

If arj execution context is not supplied explicitly as an argument to an SQL operation, a default
execption context is used implicitly. The default execution.context for a particular SQL operation i
obtajned via the get Executi onCont ext ( ) method of the-connection context used in the operation.

1z

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

The Juse of an explicit execution context overrides the execution context associated with the connec
tion |context, referenced explicitly or implicitly by an SQL clause.

4.14 Iterators

A capability central to SQL(is)the ability to execute queries that retrieve a “result set” of rows

from the database. An SQLJ clause might evaluate a query and return a result set iterator object
contpining the result set’selected by that query. Depending on the type of the iterator object, it is
permitted to be used-with the FETCH. . . I NTO idiom of SQL to extract data into host variables, or it
migrmt return column’data through named accessor methods having the names and types of column
retufned by the guery. The iterator declaration clause is permitted to appear wherever a Java class
definition may appear.

[%2)

An 3$QLJ ‘ierator is a Java object that implements the interface sqlj . runtime . ResultSetltera
tor nd from WhICh the data returned by an SQL query can be retrleved In that roIe it corresponds

a first class object An |terator object can be passed as a parameter to a method and can be used
outside the SQLJ translation unit that creates it, without losing its static type for the purposes of
type checking of component interfaces.

An iterator object has one or more columns with associated Java types. Names that are Java
identifiers can optionally be provided for the iterator object columns. If the expressions selected by
a query are unnamed, or have SQL names that are not valid Java identifiers, then SQL column
aliases can be used to name them. The columns of an iterator object (which have Java types) are
conceptually distinct from the columns of a query (which have SQL types), and therefore, a means
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of matching one to the other shall be chosen. 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 iterator object columns
places them in correspondence with the expressions selected in an SQL query. Traditional
FETCH. .. I NTO syntax is used to retrleve data from the |terator object mto Java variables. An |t-
eratorcla s 3 g .

of data types one per column of the rows returned by the |terat0r object. The list speC|f|es only the
data| types of the columns and does not specify a name for the columns. The data types in the\list
must appear in exactly the same sequence as the data types of the columns of the rows returned by
the fterator object. The types of the SQL columns in the query shall be convertible to the\types of
the positionally corresponding iterator object columns, according to the SQL to Java type mapping
of SQLJ. Those conversions are statically checked at SQLJ translation time if a database connection
to amp exemplar schema is provided to the translator.

Bind by name means that the name of each iterator object column is matcheéd to the name of a
column returned by the SQL query, independent of the order in which that column appeared in
the query. Named accessor methods are generated by the SQLJ translator/for each column of the
itergtor object. The name of a named accessor method matches the name of a column returned by a
querly and its return type is the Java type of the iterator object column. The FETCH. . . | NTO syntax
i t permitted to be used with an iterator object of this type,-as the named accessor methods

oviding a parenthesized, comma-separated list of data‘types and identifiers, one per column
of the rows returned by the iterator object. The list specifies the data types and the name of each
column of the rows returned by the iterator object. Thé’sequence of data types and identifiers in
the list need not be the same sequence as the columns of the rows returned by the iterator object. A
Javg compiler will detect type mismatch errors in;the uses of named accessor methods. Additionally,
if a gonnection to an exemplar schema is provided at translate time, then the SQLJ translator will
statically check the validity of the types andmames of the iterator object columns against the SQL
querjies associated with it.

An iterator declaration clause designates whether objects of that iterator type use bind by position
nd by name. The two styles of access to result set data are mutually exclusive; an iterator clas

[
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An $0L type ST is SQLJ output assignable to a Java type JT if Table 2, “SQLJ output assignabil-
ity”,|contairis an 'x’ in the cell identified by the column for the JDBC type code of ST and the row
in ichn\JT is specified in the first column. In addition, the following conditions shall hold for
structured and distinct types (i.e., type codes STRUCT and DISTINCT)

— If the typecode of ST is either DISTINCT or STRUCT, and JT is not one of the types identified
in the first column of Table 2, “SQLJ output assignability”, (i.e., “any other class/interface”
applies), then the user-defined type map that is associated with the connection context class
of the SQLJ clause for which output assignability is checked shall specify a Java type JT that
corresponds to ST.
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— If the typecode of ST is DISTINCT, and JT is one of the types identified in the first column of
Table 2, “SQLJ output assignability”, then there exists an SQL type ST1, where ST1 is either
the representation type of ST, or a transform group has been specified for ST in the connection
context class of the SQLJ clause for which output assignability is checked, and ST1 is the result
type of the from-sgl transform function or method of that transform group. ST1 shall be SQLJ
output assignable to JT.

— If the typecode of ST is STRUCT, and JT is one of the types identified in the first column of
Table 2, “SQLJ output assignability”, then a transform group has been specified for ST jin _the
¢onnection context class of the SQLJ clause for which output assignability is checked~and the
result type of the from-sqgl transform function or method of that transform group is SQLJ outpyt
assignable to JT.

Table 2—SQLJ output assignability

java.sgl.Types constants®

Jalva Data Types and Classes TI Sl IN BI RL FL DB DC
boglean 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
ing X X X X X X X X
lorlg X X X X X X X X
floqit X X X X X X X X
dotible 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
jaa.math.BigDecimal X X X X X X X X
byte[]
javaigl.Blob
java.sgl.Clob
java.sgl.Date
java.sgl.Ref
lwhere: TI corresponds to TINYINT, SI to SMALLINT, IN to INTEGER, Bl to BIGINT, RL to REAL, FL to FLOAT, DB
to DOUBLE, DC to DECIMAL, NU to NUMERIC, BT to BIT, CH to CHAR, VC to VARCHAR, LC to LONGVARCHAR,
CL to CLOB, Bl to BINARY, VB to VARBINARY, LB to LONGVARBINARY, BL to BLOB, DT to DATE, TM to TIME, TS
to TIMESTAMP, RF to REF, DS to DISTINCT, ST to STRUCT, JO to JAVA_OBJECT, and OT to OTHER
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Table 2—SQLJ output assignability (Cont.)

java.sgl.Types constants?®
Java Data Types and Classes TI S IN BI RL FL DB DC
java.sgl.Time
java.sgl. Timestamp
sqllj.runtime.AsciiStream
sqlfj.runtime.BinaryStream
sqlj.runtime.CharacterStream
sqlj.runtime.UnicodeStream
any other class/interface
Jajva Data Types and Classes NU BT CH VvC LC CL BI VB
boglean X X X X X
byte X X X X X
short X X X X X
ing X X X X X
lorlg X X X X X
floqit X X X X X
dowible 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
jaa.math.BigDécimal X X X X X
byte[] X X
java.sqgl.Bleb
javatsgl.Clob X
java.sgl.Date X X X
java.sgl.Ref
java.sgl.Time X X X
lwhere: TI corresponds to TINYINT, SI to SMALLINT, IN to INTEGER, Bl to BIGINT, RL to REAL, FL to FLOAT, DB
to DOUBLE, DC to DECIMAL, NU to NUMERIC, BT to BIT, CH to CHAR, VC to VARCHAR, LC to LONGVARCHAR,
CL to CLOB, Bl to BINARY, VB to VARBINARY, LB to LONGVARBINARY, BL to BLOB, DT to DATE, TM to TIME, TS
to TIMESTAMP, RF to REF, DS to DISTINCT, ST to STRUCT, JO to JAVA_OBJECT, and OT to OTHER

(Continued on next page)
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Table 2—SQLJ output assignability (Cont.)

java.sgl.Types constants?®
Java Data Types and Classes NU BT CH VvC LC CL BI VB
java.sgl.Timestamp X X X
sqglj.runtime.AsciiStream X X X X X
sqlj.runtime.BinaryStream X X
sqlfj.runtime.CharacterStream X X X X X
sqlj.runtime.UnicodeStream X X X X X
any other class/interface
Jalva Data Types and Classes LB BL DT ™ | TS RF DS ST
boglean X X
byte X X
short X X
ing X X
long X X
floqit X X
dotible X X
java.lang.Boolean X X
java.lang.Byte X X
java.lang.Short X X
java.lang.Integer X X
java.lang.Long X X
java.lang.Float X X
java.lang.Double X X
java.lang.String X X X X X X
jaa.math.BigDecimal X X
byte[] X X X
java.sqgl.Blob X X X
java.sql.Cleb X X
java‘sgl.Date X X X X
java.sql.Ref X
java.sgl.Time X X X X
java.sgl.Timestamp X X X X

lwhere: TI corresponds to TINYINT, SI to SMALLINT, IN to INTEGER, Bl to BIGINT, RL to REAL, FL to FLOAT, DB
to DOUBLE, DC to DECIMAL, NU to NUMERIC, BT to BIT, CH to CHAR, VC to VARCHAR, LC to LONGVARCHAR,

CL to CLOB, BI to BINARY, VB to VARBINARY, LB to LONGVARBINARY, BL to BLOB, DT to DATE, TM to TIME, TS
to TIMESTAMP, RF to REF, DS to DISTINCT, ST to STRUCT, JO to JAVA_OBJECT, and OT to OTHER
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Table 2—SQLJ output assignability (Cont.)

java.sgl.Types constants?®

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

sqglj.runtime.AsciiStream X X X

sqglj.runtime.BinaryStream X X X
sqlj.runtime.CharacterStream X X X
sqlj.runtime.UnicodeStream X X X

any other class/interface X X

Jajva Data Types and Classes Jo oT

boglean
byte
short
ing
long
float

dotyible
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[ ]

java.sqgl.Blob
java.sqgl.Clob
java.sgl.Date

java'sgl.Ref

java.sgl.Time
java.sgl.Timestamp

sqglj.runtime.AsciiStream

lwhere: TI corresponds to TINYINT, SI to SMALLINT, IN to INTEGER, Bl to BIGINT, RL to REAL, FL to FLOAT, DB
to DOUBLE, DC to DECIMAL, NU to NUMERIC, BT to BIT, CH to CHAR, VC to VARCHAR, LC to LONGVARCHAR,

CL to CLOB, BI to BINARY, VB to VARBINARY, LB to LONGVARBINARY, BL to BLOB, DT to DATE, TM to TIME, TS
to TIMESTAMP, RF to REF, DS to DISTINCT, ST to STRUCT, JO to JAVA_OBJECT, and OT to OTHER

(Continued on next page)
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Table 2—SQLJ output assignability (Cont.)

java.sgl.Types constants?®

Java Data Types and Classes JO oT

sqglj.runtime.BinaryStream
sq

sq
any other class/interface X X

r.runtime.CharacterStream

j.runtime.UnicodeStream

to

to

Iwhere: TI corresponds to TINYINT, SI to SMALLINT, IN to INTEGER, Bl to BIGINT, RL to REAL, FL\to FLOAT, DB

CL|to CLOB, Bl to BINARY, VB to VARBINARY, LB to LONGVARBINARY, BL to BLOB, DT to DATE;TM to TIME, TS

DOUBLE, DC to DECIMAL, NU to NUMERIC, BT to BIT, CH to CHAR, VC to VARCHAR, LC toclkONGVARCHAR,

[IMESTAMP, RF to REF, DS to DISTINCT, ST to STRUCT, JO to JAVA_OBJECT, and OT tg"OTHER

A Jgva type JT is SQLJ input assignable to an SQL type ST if Table 3, {SQLJ input assignability’],
contpins an 'x’ for the cell identified by the column for the JDBC typeeode of ST and the row
in which JT is specified in the first column. In addition, the following condition shall hold for
strugtured and distinct types (i.e., type codes STRUCT and DISTHNET).

f the typecode of ST is either DISTINCT or STRUCT, an@ JT is not one of the types identified
}n the first column of Table 3, “SQLJ input assignability.’, (i.e., “any other class/interface”

pplies), then the user-defined type map that is associated with the connection context class
f the SQLJ clause for which input assignability.is‘Checked shall specify a Java type JT that
¢orresponds to ST.

f the typecode of ST is DISTINCT, and JT\is“one of the types identified in the first column of
Table 3, “SQLJ input assignability”, then~there exists an SQL type ST1, where ST1 is either
the representation type of ST, or a transform group has been specified for ST in the connectior]
g¢ontext class of the SQLJ clause far.which input assignability is checked, and ST1 is the input
parameter type of the to-sgl transform function or method of that transform group. JT shall be
$QLJ input assignable to ST1.

f the typecode of ST is STRUCT, and JT is one of the types identified in the first column of
Table 3, “SQLJ input assignability”, then a transform group has been specified for ST in the
g¢onnection context ¢tass of the SQLJ clause for which input assignability is checked, and JT is
$QLJ input assignable to the input parameter type of the to-sql transform function or method
¢f that transform, group.

Table 3—SQLJ input assignability

java.sgl.Types constants®
JajaData Types and Classes TI 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

lwhere: TI corresponds to TINYINT, SI to SMALLINT, IN to INTEGER, Bl to BIGINT, RL to REAL, FL to FLOAT, DB
to DOUBLE, DC to DECIMAL, NU to NUMERIC, BT to BIT, CH to CHAR, VC to VARCHAR, LC to LONGVARCHAR,

CL to CLOB, Bl to BINARY, VB to VARBINARY, LB to LONGVARBINARY, BL to BLOB, DT to DATE, TM to TIME, TS
to TIMESTAMP, RF to REF, DS to DISTINCT, ST to STRUCT, JO to JAVA_OBJECT, and OT to OTHER
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Table 3—SQLJ input assignability (Cont.)

java.sgl.Types constants?®

Java Data Types and Classes TI S IN BI RL FL DB DC
int X X X X X X X X
lorlg X X X X X X X X
floqit X X X X X X X X
dotible 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[]

java.sqgl.Blob

java.sqgl.Clob

java.sgl.Date

java.sqgl.Ref

java.sgl.Time

java.sgl.Timestamp

sqlj.runtime.AsciiStream

sqlj.runtime.BinaryStream

sqljj.runtime.CharacterStream

sqllj.runtime.UnicodeStream

any other class/interface

Jajva Data Types and Classes NU BT CH VvC LC CL BI VB
boglean X X X X X

byte X X X X X

short X X X X X

int X X X X X

lwhere: TI corresponds to TINYINT, SI to SMALLINT, IN to INTEGER, Bl to BIGINT, RL to REAL, FL to FLOAT, DB
to DOUBLE, DC to DECIMAL, NU to NUMERIC, BT to BIT, CH to CHAR, VC to VARCHAR, LC to LONGVARCHAR,

CL to CLOB, BI to BINARY, VB to VARBINARY, LB to LONGVARBINARY, BL to BLOB, DT to DATE, TM to TIME, TS
to TIMESTAMP, RF to REF, DS to DISTINCT, ST to STRUCT, JO to JAVA_OBJECT, and OT to OTHER
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Table 3—SQLJ input assignability (Cont.)

java.sgl.Types constants?®
Java Data Types and Classes NU BT CH VvC LC CL BI VB
long X X X X X
flogit X X X X X
dowible 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
jaa.math.BigDecimal X X X X X
byte[] X X
java.sqgl.Blob
java.sqgl.Clob X
java.sgl.Date X X X
java.sqgl.Ref
java.sqgl.Time X X X
java.sgl.Timestamp X X X
sqlj.runtime.AsciiStream X X X X X X
sqglj.runtime.BinaryStream X X
sqglj.runtime.CharacterStream X X X X X X
sqlj.runtime.UnicodeStream X X X X X X
any other class/interface
Jalva Data Types and Classes LB BL DT ™ TS RF DS ST
boglean X X
byte X X
short X X
int X X
long X X

lwhere: TI corresponds to TINYINT, SI to SMALLINT, IN to INTEGER, Bl to BIGINT, RL to REAL, FL to FLOAT, DB
to DOUBLE, DC to DECIMAL, NU to NUMERIC, BT to BIT, CH to CHAR, VC to VARCHAR, LC to LONGVARCHAR,

CL to CLOB, BI to BINARY, VB to VARBINARY, LB to LONGVARBINARY, BL to BLOB, DT to DATE, TM to TIME, TS
to TIMESTAMP, RF to REF, DS to DISTINCT, ST to STRUCT, JO to JAVA_OBJECT, and OT to OTHER
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Table 3—SQLJ input assignability (Cont.)

java.sgl.Types constants?®
Java Data Types and Classes LB BL DT ™ TS RF DS ST
float X X
dowible X X
java.lang.Boolean X X
java.lang.Byte X X
java.lang.Short X X
java.lang.Integer X X
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.sqgl.Blob X X X
java.sqgl.Clob X X
java.sgl.Date X X X X
java.sql.Ref X
java.sqgl.Time X X X X
java.sgl. Timestamp X X X X
sqljj.runtime.AsciiStream X X X
sqlfj.runtime.BinaryStream X X X X
sqlj.runtime.CharacterStream X X X
sqlj.runtime.UnicodeStream X X X
any other class/interface X X
Jajva Data Types-and Classes Jo oT
boglean
byte
short
int
long
float

lwhere: TI corresponds to TINYINT, SI to SMALLINT, IN to INTEGER, Bl to BIGINT, RL to REAL, FL to FLOAT, DB
to DOUBLE, DC to DECIMAL, NU to NUMERIC, BT to BIT, CH to CHAR, VC to VARCHAR, LC to LONGVARCHAR,

CL to CLOB, BI to BINARY, VB to VARBINARY, LB to LONGVARBINARY, BL to BLOB, DT to DATE, TM to TIME, TS
to TIMESTAMP, RF to REF, DS to DISTINCT, ST to STRUCT, JO to JAVA_OBJECT, and OT to OTHER
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Table 3—SQLJ input assignability (Cont.)

java.sgl.Types constants?®

Java Data Types and Classes JO oT
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
jaa.math.BigDecimal
byte[]
java.sqgl.Blob
java.sqgl.Clob
java.sqgl.Date
java.sqgl.Ref
java.sgl.Time

java.sgl.Timestamp

sqlj.runtime.AsciiStream

j.runtime.BinaryStream
j.runtime.CharacterStream

j.runtime.UnicodeStream

any other class/interface X X

lwhere: TI correspondst@ TINYINT, SI to SMALLINT, IN to INTEGER, Bl to BIGINT, RL to REAL, FL to FLOAT, DB
to POUBLE, DC to-DECIMAL, NU to NUMERIC, BT to BIT, CH to CHAR, VC to VARCHAR, LC to LONGVARCHAR,

CL|to CLOB, BI t0"'BINARY, VB to VARBINARY, LB to LONGVARBINARY, BL to BLOB, DT to DATE, TM to TIME, TS
to TIMESTAMP;, RF to REF, DS to DISTINCT, ST to STRUCT, JO to JAVA_OBJECT, and OT to OTHER

4.16-Calls to stored procedures and functions

Databases can contain stored procedures and stored functions. User defined procedures and func-
tions are named schema objects that execute in the database. Stored procedures and functions are
implemented in various programming languages, including the SQL-control statements specified
in ISO/IEC 9075-4. An SQLJ executable clause, appearing as a Java statement, can call a stored
procedure by means of the SQL CALL statement.

NOTE 6 — Support for calls to stored procedures and functions is not required for conformance to Core
SQLJ.

Stored procedures can have | N, QUT, or | NOUT parameters.
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An SQLJ executable clause can call a stored function by means of the SQL VALUES construct.

4.17 Multiple JDBC ResultSet objects from stored procedure
calls

Undgr some situations, a single SQL CALL statement might return multiple JDBC ResultSet
obje¢ts. Because SQL has no mechanism to define JDBC ResultSet objects as formal OUT or
INOUT parameters, such JDBC ResultSet objects are referred to as side-channel result sets.) The
ExegutionContext method “getNextResultSet” allows navigation through these results.

Aftef implicit or explicit use of some ExecutionContext execCon in association with,an SQL CALL
stat¢ment, the first call to execCon.getNextResultSet returns the first side-channel result set
produced by that CALL statement. Subsequent calls to getNextResultSet will close the current
JDBC ResultSet object, and advance to the next. getNextResultSet returns null if there are no
further side-channel result sets.

4.17.1 Resource management with multiple results

Undgr normal circumstances, the resources associated with the éxecution of an SQL operation are
relegsed as soon as the execution completes. However, if there are multiple results, the resources
are not released until all the results have been processed using getNextResultSet. Accordingly,
if a gtored procedure might return side-channel result sets; then the programmer should always
procgess all the results using getNextResultSet untilcnull is returned. If an execution context with
pending results is used to execute another SQL operation, then the pending results are discarded.

If thie invocation of a stored procedure does not'produce side-channel result sets, then there is no
need to call getNextResultSet. All resources are automatically reclaimed as soon as the CALL
execption completes.

4.18 JDBC/SQLJ ResultSet interoperability

To facilitate the interaction between dynamic SQL and SQLJ’s strongly-typed iterators, SQLJ
provides a way to obtain a.JDBC ResultSet object from an SQLJ iterator object and to create an
SQLY iterator object frama JDBC ResultSet object.

4.18.1 Creatag an SQLJ iterator from a JDBC ResultSet object

The |SQLJ iterator conversion statement allows a JDBC ResultSet object to be manipulated as an
SQLY strangly-typed iterator object. Given a JDBC ResultSet object rs and a strongly typed SQLJ

itergtor_object iter, the iterator conversion statement can be used to assign a new iterator object tT
iterlbased on the cantents of rs:

#sqgl iter = {CAST :rs };

NOTE 7 — Closing an iterator object created by an iterator conversion statement will also close the associ-
ated JDBC ResultSet object.
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The iterator conversion statement can be used to instantiate an SQLJ strongly-typed iterator object
from a JDBC ResultSet object provided the type, name and number of columns in the JDBC Re-
sultSet object are compatible with those of the declared iterator object. See the <iterator conversion
clause> for further details.

Once an iterator object has been created by an <|terator conversmn clause> the result of calllng

code shaII not issue further calls to a JDBC ResuItSet object that has been converted mto an
itergtor object.

4.18.2 Obtaining a JDBC ResultSet object from an SQLJ iterator.oebject

Everly SQLJ iterator object has a getResultSet method that returns a JDBC ResultSet object rep-
reseptation of its data. The getResultSet method is part of the sqgl j.runti ne”"ReSul t Set | t er at of
intefface, which is implemented by SQLJ strongly typed iterator classes (both,hamed and posi-

tiongd). It allows query results to be processed using a JDBC ResultSet object rather than an SQLYJ
itergtor object.

Support for the getResultSet method is runtime implementation-defined, and is not part of Core
SQLY. An SQLException will be thrown if this method is not supported. If a runtime implementa-
tion |supports this method, then any synchronization between.the iterator object and the produced
JDBIC ResultSet object is implementation-defined. For portability, the getResultSet method shall
be ipvoked before the first next() method invocation on ¢he*iterator object. Once the JDBC Re-

sult$et object has been produced, all operations to fetch,data shall be through the JDBC ResultSet
object.

4.18.3 Obtaining a JIDBC ResultSet'object from an untyped iterator object

SQLYJ does not support the direct creation-of a JDBC ResultSet object as the result of an SQLJ
queny. To obtain a JDBC ResultSet object associated with an SQLJ query, an SQLJ iterator object is
popylated as the result of the query, and the getResultSet method of the iterator object is called to
retufn a JDBC ResultSet object, as described in the previous Subclause. In cases where the client
needs only a JDBC ResultSet(ohject and does not wish to process results with a strongly-typed

itergtor object, a client is permitted to use an untyped ResultSetlterator object instead. An untype
ResyltSetlterator object is déclared as an instance of interface sql j.runtime. ResultSetlterator.

|oN

The |ResultSetlterataor.interface is the root interface of all SQLJ iterators and supports the getRe-
sultBet and close<methods, among others. As such it, can be used to obtain the results of an SQL
queny and later_return them to the client as a JDBC ResultSet object. Further, it is used to releasg
SQLYJ relatedresources once the results have been processed.

(o=

An Untyped ResultSetlterator object provides a convenient way to obtain the results of an SQLJ
queny and'later access them using a JDBC ResultSet object. Unlike its stongly-typed counterpart,
the untyped ResultSetlterator object does not require an additional class declaration. If using an
untyped ResultSetlterator object in an SQLJ query, translate-time type checking of the select list
items is not performed.
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4.18.4 Iterator and JDBC ResultSet resource management

Calling the close method of an SQLJ iterator object causes the associated JDBC ResultSet object
(if any) to be closed. If an iterator object is not explicitly closed before it is garbage collected, then
the finalize method of the iterator object implicitly calls close. Iterator objects maintain implicit

resources such as statement handles, so it is important to explicitly close them rather than waitin
for the garbage collector.

Both SQLJ iterator objects and JDBC ResultSet objects respond to the close method. When'\an
itergtor object produces a JDBC ResultSet object via the getResultSet method, it is sufficient to
closq only the iterator object as this will also close the associated JDBC ResultSet object.\However
it is|not sufficient to close only the associated JDB ResultSet object, as this does not'cause the
contgining iterator object to be closed, and therefore, resources maintained by the iterator object wi
not Ibe released until it is garbage-collected. These restrictions are true of untyped-ResultSetlteratd
obje¢ts as well as named and positioned iterator objects.

— -

The lisClosed method of an iterator object returns true if the close method has been called on
the fterator object. If isClosed is true, calling close is a no-op, and caling any other methods
is inpjplementation-defined. The semantics of calling close on a JDBC ResultSet object that has
alrgldy been closed is implementation-defined.

4.10 Multi-threading considerations

SQLYJ can be used to write multithreaded applications.“The SQLJ runtime supports multiple
threpds sharing the same connection context. However, SQLJ programs are subject to synchro-
nization limitations imposed by the underlying. DBMS implementation. If a DBMS implementatior]
mangdates explicit synchronization of statements*executed in a specific connection, then an SQLJ
program using that implementation would ¥équire a similar synchronization of SQL operations.

Whereas connection contexts can be safely shared between threads, execution contexts should only
be shared if their use is properly symchronized. If an execution context is shared, the results of
an §QL operation performed by one thread will be visible in the other thread. If both threads are
executing SQL operations, a race-condition can occur in which the results of an execution in one
threpd are overwritten by the\results of an execution in the next thread before the first thread
has processed the original-results. Furthermore, if a thread attempts to execute an SQL operation
using an execution context-that is currently being used to execute an operation in another thread,
a ruptime exception js_thrown. To avoid such problems, each thread should use a distinct execution
contgxt whenever anySQL operation is executed on a shared connection context.

4.2D User‘defined data types

SQLYsupports the manipulation of instances of user-defined data types, such as structured types

and 1IStinct fvnae  Inctanecnce Af cnich Aada fvynne can ha ratriovnd tntn Ay avaatnd fram hnact vyariahl
TStHHE Tty PES— St cE s oSttty P Sttty e Hto-Or—treatte 6o TostVyaHaotes

of an appropriate Java type, based on type mapping information specified for a specific connection
context class. Java resource bundles are used as the mechanism for specifying type mapping
information.

Type mapping is specified in one or more entries contained in a properties file. Each property entry
in the file defines a correspondence between a Java class and an SQL user-defined type. The entry
may indicate that the SQL type is a structured type or a distinct type with the keyword STRUCT or
DI STI NCT preceding the type name, respectively; such an indication is optional, and is only needed
to resolve ambiguities in cases where the SQL type is required for registering output parameters.
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Java classes used in the definition of a type mapping for structured and distinct types have to fulfill
the requirements specified in the chapter “Customizing SQL Types” of [JDBC2.0]. In other words,
they have to implement the interface java.sql.SQLData, which is used by the SQLJ runtime
implementation to supply the newly created instance of the Java class with data from the instance
of the respective SQL type.

A tyf\n map cpnr\ifinrl mn-a prnpnrfinc fle-can-be-attached-to-a-connection-context-class-as p:\rf of the

conrjection context declaration in the following way:
#sql| context Ctx with (typeMap = "packagenane.fil ename");

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

meahns that an application programmer can easily package the type map with the rést of the SQLJ
appljcation or application module.

SQLY applications can then define host variables or iterator objects based on thé Java types that
partjcipate in the type map.

A pgsitioned iterator object is used in conjunction with a FETCH...INTO statement to retrieve datg,
inclyding instances of user-defined types mapped in the properties filg,

In the same way, a Java variable whose type corresponds to a user-defined type can be used for th¢
definition of named iterator objects, as host variables, and indhost expressions.

The |SQLJ translator also checks for type correctness for user-defined types.

This| mechanism also handles SQL type hierarchies and;scorrespondingly, Java class hierarchies.

4.2l Batch updates

—

Batgh updates allow statements to be greuped together and then sent as a batch to the database fqg
execption using a single round trip. ThiS.feature is typically used for a series of UPDATE, INSERT,
or DELETE statements within a loop. jThis section outlines how SQLJ supports batch updates.

4.21.1 Batchable statements and batch compatibility

A bgtchable statement js‘a statement that is able to be grouped with one or more other statements
for gxecution as a batch-at runtime. Such a group of batchable statements is called a statement
batch, or simply bateh? As with JDBC, batching in SQLJ is an optional capability. Accordingly,
whether a particUlar statement is batchable or not depends on the connection and customization
used to execute\the statement at runtime. In general, DML, DDL and stored procedure calls with
no opt-parameters are considered batchable.

The [follewing types of statements are never batchable:

- Queries (singte and mutti Tow)
= Transaction control (COMMIT, ROLLBACK, SET TRANSACTION)

< Statements with out-parameters (stored functions, PSM assignment, stored procedures with
outs or side-channel results, blocks with outs)
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A statement is batch compatible with a particular statement batch if the statement is both batch-
able and compatible 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 2.0, a batchable state-

ment with one or more in-parameters is only batchable with other instances of the same statement.
A batchable statement with no in-parameters is only batchable with other statements with no in-
par}meters. However, runtime implementations that do not rely solely on the JDBC 2.0 API may

addigionally allow unrelated statements with in-parameters to be batched together. Any batchable
stat¢gment may potentially be batched with any other batchable statement that is created using thé¢
same connection.

D

Two|batchable statements that are executed on different databases (using different cohriections) ar
nevgr batch compatible.

4.21.2 Statement batching API

In SRLJ, batch update capability is enabled using the set Bat chi ngmethod of the Executi on-
Contlext class. When batching is enabled on a particular execution context object (via set Bat chi ng),
then| any batchable statement encountered is deferred for batched execution. In such cases, the ex
ecutjon context object is said to contain a pending statement bateh. Subsequent re-execution of the
stat¢gment causes the statement to be added again to the statemént batch (with possibly different
host|expression values). A pending statement batch can bé.explicitly executed at any time using
Exedut i onCont ext . executeBatch( ) .

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

The [fact that a particular statement is batchable does not mean that it is compatible with every
stat¢gment batch. The runtimetonnection and customization ultimately determine batch compati-
bility. For JDBC 2.0 based implementations, statements with bind expressions can only be added
to hgmogeneous batches,@nd heterogeneous batches can only contain statements without bind

expressions. When a hatchable statement is encountered that is not compatible with the current
stat¢gment batch, then’the statement batch is executed implicitly and the statement is added to

a new statement/batch. Similarly, when a statement that is not batchable (such as SELECT or

COMIMIT) is encauntered, the statement batch is implicitly executed prior to the execution of the
stat¢gment. lmplicit batch execution allows programs to use batch updates without explicitly calling
exedut eBateh( ) .

Notg that the update counts resulting from the last implicitly executed batch can be obtained using

the afhad — 43 o) + 4 £ Dot Al b o o ol \
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A given execution context object can only manage one statement batch at a time. A client who
wants to batch two statements that are not batch compatible with one another must use two
distinct execution context objects.

It should be noted that explicit specification of an execution context object is not required for batch
updates. As an alternative, batching can be enabled on the execution context object contained
within a particular connection context object.
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4.2

1.3 Execution status and update counts

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_COUNTIf a new statement batch was created, or
Execut i onCont ext. ADD_ BATCH COJNTIf the statement was added to the pendlng statement batch

batch. The update count is set to Execut i onCont ext . EXEC_BATCH COUNT. An array of i nt issreturnef

batch executed can also be obtained using the method Execut i onCont ext . get Bat ciUpdat eCount s(
Thigl is particularly useful when the batch was updated implicitly rather than explicitly. The array
retufned by get Bat chUpdat eCount s( ) reflects the result of the last successfulimplicit or explicit

call
the
indi

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 fust contain either a non-negativ

update value or the value -2 as a generic success indicator. The.array is not updated when the cal
to execut eBat ch() results in an exception. The array is null if no batch has yet been completed.
4.21.4 Program semantics and exceptions

When a statement batch is executed using execufeBat ch( ), the statements contained in the batch

are
stat
the

app

that|extends j ava. sql . SQLExcept i onand adds information about the statements in the batch that

com
stat

batch execution is not executed.

Becguse exceptions canChappen in the middle of a batch, it is generally recommended that auto-

com
deci
com

As i
som
list.

60

na pending statement batch exists, calling Execut i onCont ext . execut eBat ch( ) executes.the

ting the individual update counts of each statement in the batch. The array is ordered accord
o the order in which statements were added to the batch. The update count arrayfor the last

fo execut eBat ch( ). It is ordered according to the order in which commands were inserted intd
patch, and each element either contains an update count, or the value *2 as a generic success
ator, or the value -3 as a generic failure indicator. If a failure occurs during batch execution

D

g¢xecuted in order. If execution of one of the'statements results in an exception, the remaining
¢ments are not executed and the exception is thrown by execut eBat ch( ). Note, however, that
pxception does not rollback the statements that were executed earlier in the batch. When
flopriate, the exception is an instance of j ava. sql . Bat chUpdat eExcept i on, which is a class

pleted successfully. If a statement batch is implicitly executed as a result of executing another
¢ment, and the execution of the batch results in an exception, the statement that triggered the

e whether or.not to commit the transaction in the event that an error occurs and some of the

£it is turned offavhen using batch updates. Disabling autocommit allows the application to
ands in abatch fail to execute.

mplied_by.the above rules, the execution semantics of programs that use batch updates are
gwhatdifferent than programs that do not. These differences are summarized in the following

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

Once an exception occurs, the rest of the pending statements in the statement batch are not
executed. There 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 encountered. When a batch is implicitly executed during the execution of another state-
ment, an exception resulting from the batch execution may be appear to be thrown as the result
of the current statement’s execution.
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When using batched statements, it is the responsibility of the client to ensure that statements which
depend on the statement batch are not executed until the batch has been executed. Pay particular
attention when statements executed on a non-batched execution context object are interleaved with
statements executed on a batched execution context object. This also applies to commit statements;
issuing a Connecti on. commi t () when there are pending statement batches does not implicitly
execute the statement batch. Remember that database access is not limited to the SQLJ statements
appgaring in the program, and may also include JDBC, RMI, CORBA and EJB calls.

When a batch is implicitly executed by another statement, the batch is executed before the state-
is executed, but after input parameters have been evaluated and passed to the statement.
Defgrring batch execution until after input parameters have been bound allows the runtime enging
to cqllect as much information as possible before determining whether a statement is(egmpatible
withl a particular batch. This allows, for example, positioned updates using WHERE CURRENT O
to bg batched if the input iterator object is the same iterator object in each case.

4.21.5 Batch cancellation and disabling

A pegnding statement batch can be canceled before execution using the method Executi onCont ext . cancel ().
Oncg 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.

It is|the responsibility of the client to execute or cancel a pending statement batch before discardin
the ¢xecution context object that contains the batch. The execution context object’s finalizer will ng
impllicitly execute or cancel a pending statement batch.

-+ Q

Batghing can be disabled using the method Execut i onCont ext . set Bat chi ng(f al se). Disabling
batching in this way means that further statements will not be added to the pending batch. How-
ever| the pending batch, if any, is not affected.\I't will be executed by the next implicit or explicit
call o execut eBat ch( ), or canceled with a.call to cancel (), as usual. A client can use the method
Exedut i onCont ext . i sBat chi ng( ) to determine whether or not batching is currently enabled on
ticular execution context object, Note that this method is used only to determine whether
batching is currently enabled, but not.whether a pending batch exists.

4.21.6 Specification of-a batching limit

The Imethod Execut i on@ont’ext . set Bat chLi it () permits users to specify that calls to execut eBat ¢h( )
shoyld be performeddmplicitly. The batch limit may be given in the following ways:

— A\s a positivejnon-zero integer n — in this case, the executeBatch() method will be executed
vheneverthe current batch size reaches n.

— As a constant Execut i onCont ext . UNLI M TED_BATCH— in this case, no implicit call to execut e-
Tat chwill be performed, unless one of the conditions for implicit batch execution discussed
arlier 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 by the SQLJ runtime implementation. The point when the
current batch is executed implicitly should be chosen so that out-of-memory conditions due to
batching are reasonably avoided.

By default, Execut i onCont ext objects are initialized to a batch limit of UNLI M TED_BATCH. By permit-
ting users to specify a batch limit, a SQLJ program can very easily be changed to a batching SQLJ
program.
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Consider the scenario when one Java Stored Procedure uses SQLJ to call another Java Stored
Procedure, which in turn uses SQLJ to execute another SQL operation, and both execute in the
same VM with the same execution context object (often associated with the default connection
context object). The behavior for batching in this situation conforms to the existing behavior for
similar operations.

The bats g3 objes a-ExecH - chi-ng
behgves like the other execution control attributes (max fields size, max rows, query timeout). Ong
set, |t affects the next #sql operation to start executing regardless of whether the next #sql operatio
is mpde at the same call level, in a recursive call level, or in an outer call level.

>

A pgnding 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 operation.is encoun-
teredl or an outer call completes execution, pending batches are implicitly executed.when another
SQU operation is encountered or an outer call completes execution. As an example, suppose batch-
ing iIs enabled and we execute a non-batchable SQL operation that results in“a’call to a JSP, which
in tyrn performs some SQL operations that are added to a new batch. If-the called JSP returns

without executing the batch, then the originating SQL operation will implicitly execute the batch
whep execution control is returned. Implicit batch execution also happens when control returns

from any batch execution (via Execut i onCont ext . execut eBat ch( ) ) Since statements contained in &
batch could themselves add statements to a new batch when execdted.

4.2 SQLJ language elements

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

— [Executable SQL statements: The SQLJ specification directly adopts the executable SQL state-
ents (most of the <SQL schema statement>s, <SQL data statement>s, and <SQL transaction
tatement>s) that manipulate SQL datas-definitions, and transactions, substantially as they ar
pecified in embedded SQL and in SQL's module language.

D

— DPynamic SQL: SQLJ does not directly support dynamic SQL, which is handled separately by
DBC.

— Declarations: The SQLJ specification replaces <declare cursor> and <host variable definition>
y declarations of Javatypes for declaring iterator classes and other data items that have SQL|
ttributes.

— Program control;) The <embedded exception declaration>, <SQL session statement>s, <SQL
onnection statement>s, and <SQL diagnostic statement>s that serve to knit together SQL ang
ost language environments by managing exceptions, database connections, and diagnostics ar
mittediin SQLJ, since Java directly expresses the types of exceptions, database connections,
nd<diagnostics, and can manipulate those objects using standard programming techniques.

11%

4.22.1 <cursor name>

In SQL 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 must be
an instance of a generated iterator class (that is, a generated named iterator class or a generated
positioned iterator class), or a subclass of such a class.
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4.22.2 SQL schema, data, and transaction statements

The SQL schema, data, and transaction statements are treated as SQLJ clauses in SQLJ and are
consequentially treated as ordinary SQL statements.

4.22.3 <SQL dynamic statement>

The |categories of <SQL dynamic statement> and <dynamic declare cursor> are omitted from-\the
specification. In addition, the dynamic statements PREPARE, DESCRIBE, EXECUTE,
DEALLOCATE, GET DESCRIPTOR, and SET DESCRIPTOR are omitted from the SQLJ speci-
ficatjon since dynamic operations are subsumed by JDBC.

4.22.4 <SQL connection statement>

The [<SQL connection statement> is replaced in the SQLJ specification by direct Java construction
and [manipulation of connection objects. That enables the capability fercSQLJ programs to open
multiple connections simultaneously to the same or different databases.

Explicit manipulation of connection objects shall be supported to.allow applications to avoid hidder
global state (e.g., Java “static variables”) that would be necessarily used to implement the <SQL
connection statement>. In particular, Java “applets” and other multi-threaded programs are usually
coded to avoid contention of global state. Such programs.will store connection objects in local
iables and use them explicitly in SQLJ clauses.

SQLY allows the possibility that a Java program can manipulate multiple connection objects, con-
nected to different databases. If a program manipulates multiple connections, they are mentioned
explicitly in the SQLJ clauses, so they shall beregular Java objects.

4225 <host variable definition>

Embedded SQL specifies that <host variable definition>s are contained in special program sectiong
bound by EXEC SQL BEGIN DECLARE SECTION and EXEC SQL END DECLARE SECTION.
The |SQLJ specification does not define a <host variable definition> section. Any Java variable,
pargmeter, or Java field (of)an object) is permitted to be used as a host variable.

NOTE 8 — That was required so that precompilers (translators) can detect the host variable definitions, ang
mine their typesyby a rudimentary parse of the host program. SQLJ translators take advantage of the|

he]
o
=S
-+
=3
=
<
QD
>
o
[}
o
3
o
Q
3
@
=}
-+
1%2]
o
=
3
QD
=
@
QD
<
=
o
=
@
—
o
=
g
<
QD
5
o
=
Q
@D
=
=
o
2
<
@
«Q
=
(0]
QD
-
]
=
he]
QD
=
2,
>
«
QD
=2
=
<
=3
g
QD
S
=)
=
QD
2
=
o
>
=

para & - Ay : s 0 aHSe-
expression clause contains a legal Java expression that must result in either a single value (in the
case of IN or INOUT mode) and/or the site of a Java “l-valued expression” (in the case of an OUT or
INOUT mode).

The evaluation of host expressions does have side effects in a Java program as they are evaluated
by the Java VM rather than the SQL engine. Host expressions are evaluated left to right within
the SQL statement prior to submission to the SQL engine.
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4.22.6 <embedded exception declaration>
The SQLJ specification does not define an <embedded exception declaration>. In ISO/IEC 9075-5,
the <embedded exception declaration> has these forms:

EXEC SQL WHENEVER exception_conditi on GOTO program | abel ;
EXECG SQL WHENEVER exception_condi ti on CONTI NUE;

The [Java language does not support any form of “go to” statement; therefore the direct transliter-
ation of the <embedded exception declaration>into Java is not possible. Instead, Java provides a
try..|catch statement that associates a handler for certain exceptions in the Java blockrin-which
thosg exceptions might be raised.

NOTE 9 — In addition, Java has well-developed rules for declaring and handling exceptions; thus, the
<embpedded exception declaration> does not add value. Other object oriented languages have facilities for
declgring and handling exceptions, similar to those in Java.

JDBIC defines an exception, globally named j ava. sql . SQLExcept i on, as the superclass of excep-
tiong that are returned from SQL. The SQLJ specification follows that‘precedent, to facilitate
interoperability between SQLJ and JDBC.

4.22.7 <SQL diagnostics statement>

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

4.22.8 Cursor declaration

The [<declare cursor> statement of SQL language declares a single name for both a query and its
assoriated result set in the host.program. The SQLJ specification, by contrast, distinguishes be-
twedn a query and the result $et that it returns. If an SQLJ clause containing a query is evaluated,
it refurns an iterator object‘containing the result set of rows selected by that query. The type of
an iterator object is a Java/class that encodes the number and types (and names) of columns in the
resuft set, allowing type-ehecking of operations on an iterator object.

Bengath the layer.‘af)abstraction provided by SQLJ iterators, an SQL-server creates and maniu-
platgs cursors. (IThe implicit cursor of an interator UC is the cursor manipulated by an SQL-server
whep methodS are invoked against the corresponding instance of an object, the type of which im-
plements sl . runti ne. Resul t Set I t erat or. The implicit <declare cursor> of an iterator UC is
the gdeclare cursor> effectively performed by an SQL-server as a result of the execution of an
<asgignment clause> whose <assignment spec clause> immediately contains a <query clause>.

When <assignment spec clause> immediately contains <query clause>, the <query clause> provides
the <declare cursor>'s <query expression> and optional <order by clause>. The <Lval expression>
LV immediately contained in <assignment clause> either refers to an object of a generated itera-
tor class or to an object the type of which implements sqlj.runtime. Resul t Setlterator. When
LV refers to an object of a generated iterator class, the associated <iterator declaration clause>'s
<declaration with list> specification of the iterator’s sensitivity, scrollability, holdability, returnabil-
ity, and updateColumns respsectively provide the implicit <declare cursor>'s <cursor sensitivity>,
<cursor scrollability>, <cursor holdability>, <cursor returnability>, and update <column name list>
specifications.
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4.22.9 Input parameters to SQL statements

The

SQLJ specification extends the approach of SQL language for input parameters to SQL state-

ments by allowing generalized host expressions to appear wherever host variables are allowed to
appear.

4.23
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.10 Extracting column values from SQLJ iterators

J supports two approaches to accessing column values from iterator objects: by position.and by
e. The <fetch statement> of SQL accesses columns only by position. In the followingsexample,
irst column in the row is assigned to var 1, the second to var 2, and the third to xat3:

SQ. FETCH cursorl1l INTO :varl,:var2,:var3;

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

.11 <open statement> and cursors
has an <open statement> to open and re-open its named-gursors that represent both a query
its set of result rows, (that is, its result set):
SQ. OPEN cursorl;
SQLJ specification does not provide an OPEN opération to open or re-open iterator objects.

J does not name a static query nor treat it as-data. Instead, a query returns an iterator object
is manipulated as data. An application cafi; in effect, name a query by writing it in an SQLJ
be in the body of a method. Methods are(invoked by their names, and can return iterator object
eir values.

[
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5 Lexical elements

5.1] <SOQL terminal character>

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

<SQY special character> ::=
I Al alternatives fromlSQ | EC9075-2
| <number sign>

<nunber sign> ::=#

Syntax Rules

1) [[insert this SR | If <SQL special character> is not contained in an <embedded SQLJ Java pro-
gram>, then <SQL special character> shall not immediately contain <number sign>.

2) [|insert this SR ] If the character repertoire SQLZTEXT does not include <number sign>, then
T£number sign> shall be immediately contained in an <SQL prefix> that is contained in an
fembedded SQL Java program>.

Acgess Rules

INo additional Access Rules:

Genmeral Rules

INo additional General Rules.
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6 Scalar expressions

6.1 <value specification>and <target specification>

Fumction

Spedify one or more values, host parameters, SQL parameters, dynamic parameters, or’host vari-
ables.

Fommat

No afldi ti onal Fornmat el enents

Syntax Rules

1) [[insert this SR JIf <embedded variable specification> is contained in an <embedded SQL Java
program>, then <embedded variable specification> shallnot immediately contain <indicator
ariable>.

Acgess Rules

INo additional Access Rules.

Genmeral Rules

INo additional General Rules.
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7 Additional common elements

7.1 <routine invocation>

Fumction
Invoke an SQL-invoked routine.
Fonmmat

No afldi ti onal Fornmat itens.

Syntax Rules

1) [[Replace SR1) |[ Replace SR8)c))4)A) | Case:

) If Aj is an <embedded variable name> contained intan <embedded SQL Java program>,
then P; shall be SQLJ output assignable to A;.

I]) Otherwise, if Aj is an <embedded variable name> or a <host parameter specification>, ther
P; shall be assignable to A;, according to the Syntax Rules of Subclause 9.1, "Retrieval
assignment”, with A; and P; as TARGET.@nd VALUE, respectively.

Acdgess Rules

INo additional Access Rules.

Genmeral Rules

INo additional General-Rules.
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Embedded SQL

ISO/IEC 9075-10:2000(E)

8.1

<embedded SQL host program>

Fumction

Sped
Fon

<enb

ify an <embedded SQL host program>.
mat
edded SQL host prograns ::=

'l Al alternatives fromlSQO | EC9075-5
| <enmbedded SQL Java progranp

<statenent or declaration> ::=

<sql

<enb

NOT
such

Syn
|

)

tb)

Il Al alternatives fromlSQO | EC9075-5
| <SQ.J specific clause>

prefix> ::=
I Al alternatives fromlSQO | EC9075-5
| <nunber sign>sql 'l ’sqgl’ nustybe | ower case
edded variable name> ::=

' Al alternatives fromlSQ | EC 9075-5
| <enmbedded Java expression>

cannot conflict with other Java syntax.

tax Rules
Replace SR2) | Case:

“SQL”-nor between “SQL"” and the <left paren>.

E 10 — The <SQL prefix> for Javarwas chosen to be “#sqgl” since it is not a valid Java identifier, and a|

An <embedded\SQL statement> or <embedded SQL MUMPS declare> that is contained
in an <embedded SQL MUMPS program> shall contain an <SQL prefix> that is “<amper-
sand>SQLxleft paren>". There shall be no <separator> between the <ampersand> and

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 “sgl” and “sqgl” shall be specified using lowercase letters.

c)

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".

2) An <embedded SQL statement>, <embedded SQL begin declare>, or <embedded
SQL end declare> contained in an <embedded SQL Ada program>, <embedded SQL C pro-
gram>, <embedded SQL Pascal program>, <embedded SQL PL/I program>, or <embedded SQL
Java program>, shall contain an <SQL terminator> that is a <semicolon>.
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NOTE 11 — [ Replace Note 24 | With the exception of <embedded SQL Java program>, which does not
support <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>.

3) [Insert this SR | Case:

'1) If <statement or declaration> is cantained in an <embedded QQI Java program= then

<statement or declaration> shall immediately contain an <SQLJ specific clause>.

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

4) [|insert this SR | Case:

a) If <embedded variable name> is contained in an <embedded SQL Java program>, then

5)

6)

7

[|Replace SR17) | Case:

<embedded variable name> shall immediately contain an <embedded Java-expression>.

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

@) If <embedded Java expression> is contained in an <embedded SQLJ Java program>, then
<expression>s immediately contained in <embedded Java‘expression> shall conform to
scoping rules specified by The Java Language Specification.

) Otherwise, any <host identifier> that is containe@ in an <embedded SQL statement> in an
<embedded SQL host program> shall be definedin exactly one <host variable definition>
contained in that <embedded SQL host program>. In programming languages that support
<host variable definition>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 SQIL
statement> that references the <host identifier>. The <host variable 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 SR18) | Case:

d) If <embedded Java expression> is contained in an <embedded SQL Java program>, then
<expression>s-immediately contained in <embedded Java expression> have an acces-
sible host language data type provided by the Java language environment. For prede-
fined host/language data types, an equivalent SQL <data type> can be found by first
looking. up the host language data type in Table 5, “SQLJ type properties”; the corre-
sponding j ava. sql . Types-defined constant can then be used with the default mapping
java: sql . Types to SQL <data type>s, as defined by the JDBC specification.

identifier>. For every such host Ianguage data type an equwalent SQL <data type> is
specified in Subclause 16.3, "<embedded SQL Ada program>", Subclause 16.4, "<embedded
SQL C program>", Subclause 16.5, "<embedded SQL COBOL program>", Subclause 16.6,
"<embedded SQL Fortran program>", Subclause 16.7, "<embedded SQL MUMPS program>",
Subclause 16.8, "<embedded SQL Pascal program>", and Subclause 16.9, "<embedded SQL
PL/l program>".

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.
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8) [ Replace the introductory paragraph of SR21) | Given an <embedded SQL host program> H that

9) [| Replace the introductory paragraph of SR22) | For the <embedded SQL host program> H that dees
10) [| Replace the introductory paragraph of SR23) | For the <embedded SQL host program> H\that does

Acdgess Rules

Genmeral Rules

does not contain an <embedded SQL Java program>, there is an implied standard-conforming
SQL-client module M and an implied standard-conforming host 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.

Mot contain an <embedded SQL Java program>, M is derived from H as follows:

mot contain an <embedded SQL Java program>, P is derived from H as follows:

INo additional Access Rules.

INo additional General Rules.
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8.2 <embedded SQL Java program>

Function
Specify an <embedded SQL Java program>.
Fommat

<enbedded SQ. Java progranms ::=!! See the Syntax Rul es.

Syntax Rules

1) An <embedded SQL Java program> is a compilation unit that consists of Jaya text and SQL
lext. The Java text shall conform to The Java Language Specification.~The SQL text shall
onsist of one or more <embedded SQL statement>s.

Acgess Rules

INone.

Gemeral Rules

INone.
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Othd4r Tanguages for which embedded SQL is supported (e.g., C, COBOL, and Fortran) have had
as their goal the portability of the source file containing the embedded SQL. SQLJ takes that goal
much further, as its goal is that the source file containing the embedded SQL, as well as the,dava
sourfge file produced by an SQLJ translator, as well as the binary produced by compiling the‘Java
sourfe, shall all be portable. Furthermore, that portability applies not only amongst different Java
Virtyial Machines, but also amongst different DBMSs. This Clause elaborates upon how that degre
of pqrtability can be achieved.

9.1 Components of binary portable applications

An

using one or more SQLJ translators, and customized using one or more customizers. Each indi-
vidupl SQLJ translation unit is binary portable with every other’\SQLJ translation unit within the
appljcation and the application as a whole is binary portable with other applications so long as ths

reqg

conforms to the requirements specified in this document.

In agldition to the classes and profiles generated by actranslator, there might also be a translator-
specjfic runtime library component required to run:the generated classes. In many cases, a trans-
latorf will provide a runtime component that implements the SQLJ standard classes and interfaces
defined in this document. Similarly, a customizer might require an implementation-specific run-
timg library component to run a customized version of the application. If more than one translator
or cyistomizer 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)
2)

3)

ISO/IEC 9075-10:2000(E)

Binary portability

D

$QLJ application might consist of a number of different SQLJ translation units, translated

ired components of each SQLJ translation unit are available at runtime, and each component

bQLJ standard runtime classes.

For each translator Tiused to translate units in the application:

I) Runtime classés used by translator-generated code (if any).
) For each.dnit translated by T:

i) <Useér-defined classes (which might contain executable 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).

For each customizer used to customize profiles in the application, runtime classes used by the
installed customization (if any).
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The runtime component of a particular translator or customizer need not be packaged with the
application if the component already exists in the runtime environment. For example, a server
environment might be configured to support the runtime classes of a particular translator and
customization, or a set of runtime classes might be packaged as a downloadable plug-in for use in
browsers.

9.2 Naming runtime components

The[sqgl j ' package name and any subpackages thereof (for example, 'sql j . runti me’) are reserved
for the use of the SQLJ standard runtime and reference implementation classes. Runtime library
components associated with implementation-provided translator and customizer implémentations
shal| use the Java-specified package naming conventions to avoid conflict with thellibraries of the
SQLY reference implementation and other implementations.

9.3 Binary portability requirements

1172

This| Subclause specifies the requirements for binary portable SQLJcapplications. A binary portabl
SQLY application has the following properties:

— Component-level interoperability

Connection context objects defined by one applicationcan be used in executable SQL operation$
f another application. Similarly, result set iteratoriobjects defined by one application can be
nstantiated and populated by executable SQL operations of another application.

— IPackaged description of SQL operations

very SQLJ application must include a<set of well defined resource files that can be read to
etermine information about SQL operations performed by the application.

— Configurable SQL execution control

he runtime execution of SQL\operations is controlled by implementation-specific components.
omponents can be added‘\and removed at any time from a binary SQLJ application, as appro-
riate for the eventual.runtime environment.

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

— Runtime library

he runtimg library is composed of the classes that are common to all applications produced
y a particular SQLJ translator. This includes the classes in the standard SQLJ runtime
ackages:

e package sqglj.runtine.profile

Standard classes used by the binary portability framework, but not used directly by the
client.

78 Object Language Bindings (SQL/OLB) © ISO/IEC 2000 — All rights reserved


https://standardsiso.com/api/?name=83f08604d2c20aa806c19f2e2f7ae2e4

ISO/IEC 9075-10:2000(E)
9.3 Binary portability requirements

The runtime library also includes concrete implementations of the interfaces and abstract
classes in the above packages. These classes might vary depending on the SQLJ translator.
The standard SQLJ runtime packages are described in Clause 13, “Package sqlj . runtime”,
Clause 14, “Package sqlj . runtime . profile”, and Clause 15, “sqlj . runtime . profile . util .
ProfileCustomizer”, of this document.

— [profitefites

very SQLJ application will include a set of resources called profiles that describe the SQL.ope
tions appearing in the application; a profile file contains profiles for a single SQLJ application,.
his document defines the requirements for the name, number and contents of profiles created
or each SQLJ application.

— Generated class signature

he declarative <SQLJ specific clause>s must produce a uniform class signature such that not
nly clients, but also other applications are able to use these classes interchangeably.

— Calls to runtime and profile

+SQLJ specific clause>s are implemented as calls to the SQLJ rontime libararies and profiles.
mplementation-dependent SQL execution is accomplished byimplementing runtime compo-
Tents. The calls made to these components by each <SQLJ specific clause> are defined in order
o0 allow a standardized implementation.

Givgn the portability framework, implementations are able to install custom SQL execution com-
pongnts into an SQLJ application. Note that implementations of the above list is not required to
achigve custom SQL execution. Rather, the above_fist specifies the preconditions that must be trug
to enpable reliable addition of custom SQL execution components to an existing SQLJ application.

9.4 Profile overview

—+

SQLY applications are binary portable, meaning that the same binary application can be run againg
any [SQL-server implementationswithout modification of the original source code and without re-
tranglation of the original soukce code using an implementation-specific SQLJ translator. Binary
portability is achieved in part‘by implementing the default SQLJ runtime libraries on top of JDBQ,.
Anylimplementation that\supports an infrastructure that emulates the JDBC call interfaces and
semantics will automatically be able to support SQLJ.

In agdition, many,implementations have systems that allow SQL statements to be optimized and
execpted with greater performance than equivalent JDBC runtime SQL operations. For these

systems, it isidesirable to be able to implement alternative SQLJ runtime interfaces instead of the
runtime JDBC interfaces.

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

include erhrptete e Be-—¢ge pHoeR-o6 SH—6epe en R e Rese—de -

tions are then used at application deployment time by implementation-specific tools that precompile
and install the SQL operations as appropriate for a particular DBMS. Second, the implementation
shall be able to install a hook into an existing SQLJ application such that the SQL operations are
executed using an implementation-specific runtime rather than the default JDBC implementation.
Each SQLJ application includes a set of SQLJ profiles that satisfy these two requirements.
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An SQLJ profile is an instance of the Java class sqlj.runtime.profile.Profile. It describes every
SQL operation appearing within the original SQLJ source file. For each SQL operation, the profile
contains an entry that describes among other things; the operation text, the number, type and pa-
rameter mode of each parameter, and a description of the columns that are expected to be produced
by the operation, if any. SQLJ profiles are packaged with the application either as serialized objects
or as distinct subclasses of sglj.runtime.profile.Profile. Thus, every SQLJ application includes
a set of profiles that can be loaded at any time, and used to programmatically inspect the SQL
operptions it might perform.

SQLY profiles are serializable, meaning that their state might be stored to a file (or table _column)
and [then restored at a later time. In addition to describing SQL operations in the sounce-file,
profiles also contain a set of implementation-dependent customization objects. A customization
obje¢t is an implementation-dependent object that is used by the SQLJ runtime te-execute an
SQLj operation described in the profile (the term “customization” refers to the fatt\that they are
used to achieve implementation-dependent “customized” behavior in the program). Customizationg
can pe registered and deregistered with a profile. At runtime, a profile selects the appropriate
custpmization to use according to the database connection established.

For pxample, if the client connects to SQL-server A, then a customization that understands SQL-
server A's system will be used. If the client connects to SQL-server(B, then SQL-server B'’s cus-
tomization will be used. In the absence of a connection specific-cdstomization, the default JDBC
based customization will be used. Like the profile object, customization objects are serializable.
Thig| allows the customization state to be stored and restoréd with the profile. In this manner, a
implementation-dependent deployment tool is able to lodd\the profile, inspect and precompile the
SQLj operations it contains, register an appropriate customization, and store the profile back to disk.
Them at application runtime, the profile and the registered implementation-dependent customizatio|
will poth be restored, and the customization will be'used to execute the SQL operations.

=}

9.5| Profile generation and naming

An $QLJ profile represents the SQL (operations performed on a particular connection context class
withiin 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 of <connection context> classes associated with
<exgdcutable clause>s inCan"SQLJ program is greater than one, then a distinct profile is created fon
each <connection context> class.

The |Jgenerated name’ of a profile is composed, textually, of parts, with no additional separators
occuring between-those parts. Its parts include:

— An optional representation of its associated package that will, if specified, be followed by a
eriod!

— The original source file name without its filename extension.
— The predefined text string '_SJProfil e

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

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

[ packagePart<period> ]fil enamePart_SJProfil eidentificationNunber
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where:

— packagePart is the package name defined by the package declaration in the original source file.
If there is no package declaration in the original source file, then this component of the name is
omitted.

q

(
I

This
ming

9.5.

Suppose we have the following file, Bar.sqlj, which definespackage COM.foo, and contains three

<ex§

pack
#sql
publ

{
pu
{

}
}

Two
SJP
3, ar
and

gource is not associated with a file that has a logical name, then filenamePart is the name of\the
lirst public class appearing in the source, or, in the absence of any public classes, the first clasg
appearing in the source.

gource file can produce more than one profile. In such cases, the profiles producéd are numbered

erare ReHae-o6 -6 Sie e e Ro4 e e—E€ eRSton RE-0+H6 Fll

dentificationNumber is a non-negative integer used to uniquely identify the profiles A single

onsecutively, starting with 0 (zero). If a source file produces only one profileidentification-
Number is 0 (zero).

standard naming convention allows the programmer to easily recognize ‘profile files and deter
b the source file with which they are associated.

1 Example

cutable clause>s associated with two <connection context>s.

age COM f oo;
context MyContext;
ic class Bar

blic static void doSQ.(M/Context ctx) throws SQ.Exception

/1 1: explicit context
#sql [ctx] { UPDATE TABl SEI~GOL1 = COL1 + 2 };

/1 2: inplicit context
#sqgl { INSERT I NTO TAB2 VALUES(3, 'Hello there') };

/1 3: explicit context_again
#sql [ctx] { DELETE‘FROM TAB1 WHERE COL1 > 500 };

profiles are created for this file; they are named COM.foo.Bar_SJProfile0 and COM.foo.Ban_
rofilel. COM:foo.Bar_SJProfile0 contains information describing <executable clause>s 1 and
d is stored\in a file called Bar_SJProfile0.ser. Com.foo.Bar_SJProfilel describes clause 2,
is storedhin file Bar_SJProfilel.ser.

9.6

SQLJ application packaging

After development of an SQLJ application has been completed, the application might be packaged
for deployment as a JAR file. JAR (Java Archive) is a platform-independent file format specified by
Java that aggregates many files into one. SQLJ applications are packaged as JAR files in order that

they

can be inspected and modified as a unit by profile customization utilities.

© ISO/IEC 2000 — All rights reserved Binary portability 81


https://standardsiso.com/api/?name=83f08604d2c20aa806c19f2e2f7ae2e4

ISO/IEC 9075-10:2000(E)
9.6 SQLJ application packaging

Eve

ry JAR file includes a manifest file that describes the contents of the JAR. For each SQLJ profile

in the application, a section is created in the manifest file contained in the JAR file. The manifest

file
prof
prof

is used by the SQLJ customization utilities to locate and load the appropriate application
iles. The SQLJ profile section of the manifest file has entries that specify the name of the
ile file. The name of a profile is composed, textually, of parts with no additional separators

between those parts. Its parts include:

— A\ period.

Info

proffil eNanme ::=

And] when used in the JAR manifest:

where:

9.6.

Working again with the file Bar.sqlj from the last example, the profile section of the manifest file

has

82

\ specification of the profile’s package, given in path format.
\ directory separator '/’ (<solidus>).

The profile name without its filename extension.

The cl ass or ser filename extension.

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

pat hPart <sol i dus>profil eFi |l ePart<period>{ class | ser,}

Name: profileName
$QLIProfile: TRUE

athPart is the package name of the profilein path format, as specified by the manifest file
ormat for “Name” headers.

rofileFilePart is the name of the prafile.

f 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 two file formats
.class and .ser) are currently supported. Other file formats might be added in the future. Notg¢
that the customization_pracess will modify the contents of an existing profile such that any
g¢ustomized profile will_exist in serialized format only.

1 Example

the following entries:

IName: COM/foo/Bar_SJProfile0.ser
SQLJProfile: TRUE

Name: COM/foo/Bar_SJProfilel.ser
SQLJProfile: TRUE
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9.7 Profile customization overview

This Subclause describes how implementation-specific “customized” SQL execution control can be
added to SQLJ applications. The SQLJ runtime framework uses the following interfaces:

— sgijTurmtimeprofite R T Statemertt toexecute SOt operations:

— s$qlj.runtime.profile. RTResultSet to describe query results.

— sqlj.runtime.profile.ConnectedProfile to create RTStatement objects corresponding to par-
ticular SQL operations.

An implementation is able to control SQL execution by providing an implementatien of the RT-
Statement, RTResultSet, and ConnectedProfile interfaces. An implementation is able to
redirect control to their implementation by registering customization hooks with the application
profiles.

9.7 Profile customization process

The |profile customization process is the act of registering profile/customization objects with the
profile(s) associated with an application. The profile customization process can be generalized to the
followving steps:

1) Discover the profile objects within a JAR file.

2) [For each profile, deserialize the profile objectifrom the appropriate JAR entry.
3) Create a database connection with which_the profile will be customized.

4) Create and register a profile customization with the profile.

5) $erialize the customized profile’back to persistant storage.

6) Recreate the JAR contents using the customized serialized profiles.

Of the above steps, only.step 4 is likely to change from implementation to implementation. While
step|3 is implementation-dependent, it can be done using a parameterized tool and JDBC. The res]
of the steps involve-attions that can be performed by any generic utility without specific knowledge
of the customization‘being performed.

The Jact of creating and registering a customization object with a profile (step 4 above) is abstractly
defined by the Java interface sqlj.runtime.profile.util.ProfileCustomizer. The intent of defining
this linterface is to allow SQL implementations to concentrate on writing profile customizers and
custpmization objects (step 4 above), while tools and application implementations concentrate on
writing generic tools that apply cuUstomizers to application profiles (Steps I—3 and 5—b6 above).

The profile customizer interface is able to support most customization registration requirements.
However, it is not required that all utilities that register customization objects with a profile imple-
ment this interface. SQLJ applications will be able to run and leverage all implementation-specific
customization objects registered with a profile, regardless of whether or not they were registered by
a profile customizer. The primary benefit of conforming to the profile customizer interface is to be
able to take advantage of existing and future automated profile customization utilities that are able
to load, call and manipulate profile customizers.
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9.7.2 Profile customization utilities

Profile customizers can be instantiated and used by automated general-purpose profile customiza-
tion utilities. An implementation might include a command-line based tool that serves as a cus-
tomization utility prototype. In addition to a command line-based utility, other useful customization
utilities might include:

— (GUI-based IDEs used to drag-and-drop customizations into profiles.

— Tight integration of customization utilities with server environments to automaticallyccustomiz
he profiles loaded into the SQL system.

1]

— Background “SQLJ installer” process used as administrative tool to discover and‘\customize
QLJ applications for available database schemas.

NOTE 12 — Implementors are encouraged to implement utilities using these and Qther ideas. Making such
tools|publically available will greatly benefit and facilitate the SQLJ binary-portability effort.

9.7. Profile customizer interface

A prjofile customizer is a JavaBean component that customize$ a‘profile to allow implementation-
defined features, extensions and/or behavior. A class is a praofile customizer if it implements the
sgljjruntime.profile.util.ProfileCustomizer interface,“provides an accessible parameterless
consgructor, and conforms to the JavaBeans API to exp0Se its properties.

A prpfile customizer implements the following methods:

— acceptsConnection
ubl i ¢ bool ean accept sConnecti on(j ava. sql . Connecti on conn)

eturns true if this customizer is-able to customize profiles using the passed JDBC connection
nd returns false otherwise. A nul connection indicates that customization will be performed
offline” (without a connection).

— ¢ustomize

publ i ¢ bool ean cust'ami ze(sqlj.runtine.profile.Profile profile,
j ava. sql . Connecti on conn,
sqlj.framework. error. ErrorLog | 0gQ)

Customizes_the-passed profile. If the profile was modified in the process of customization, then
frue is returned. Otherwise, false is returned.

See Clause~15, “sqlj . runtime . profile . util . ProfileCustomizer”, for further details on these
metlrods and an overview of the class usage.

9.8 Customization interface

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

1) acceptsConnection
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cutaple clause>. The call is used to obtain a connected profile objects The connected profile object
creates a statement handle that is used to execute the SQL operation.

The

rently registered with the profile, as follows.

1)
2)
3)
4)

5)

6)
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publ i c bool ean acceptsConnection ( java.sql.Connection conn )

Returns true if this Customization can create a connected profile object for the given JDBC
connection, and returns false otherwise.

sglj.runtime.profile.getProfile
gobtc—sgt—TruntT e profi e —CommectedProf e get Profte—<
j ava. sql . Connecti on conn,

sqlj.runtinme.profile.Profile baseProfile )
throws SQLException

Returns a connected profile for the baseProfile on the given JDBC connection.

Umentation for this interface is specified in sqlj.runtime.profile.Customizatien.

[L Customization usage

getConnectedProfile method of a profile object is called by the code“generated for an <exe-

getConnectedProfile method is implemented using the-tustomization objects that are cur-

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

L et C represent the JDBC Connection object passed to the getConnectedProfile method.
et k represent the number of customization-objects currently registered with the profile.
et i represent a number ranging from 1-(one) to k.

IFor each registered customization gbject RC;:

a) Define that RC; accepts.Chif the result of invoking the acceptsConnection method on R{;
passing C as an argument returns true.

tb)

/1l If RC aceepts C, then
I return-the connected profile for RG
i f RG .acceptsConnection(C) then

return RG . getProfile(C, this);

f no registered Customization object accepts the Connection object, then return the default
ConnectedProfile object.

2 S . H .

default, SQLJ applications will work with any compliant JDBC driver and therefore do not require
a custom runtime implementation on the part of a particular implementation if a JDBC driver
exists.
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9.8.2 Customization registration

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

See

Customization objects are serializable. This means that, once registered with a profile object, they

are

withl an<SQLJ application to be loaded at any time. Once loaded, any number of customization
obje¢tS-can be registered with the profile object. The profile object and its registered customization

registerCustomization

ublic void registerCustoni zati on(Custom zati on custom zati on)

egisters a Customization object for this profile object. The Customization object is added-after
Il currently registered Customization objects.

egisterCustomization

ublic void registerCustonization
(Custom zati on newCustoni zati on,
Cust omi zati on next Cust omi zati on)

egisters a Customization object for this profile object. The new Customization object is added
o0 the list just prior to the next Customization object argument.

'eplaceCustomization

public void replaceCustom zation
(Cust om zati on newCustomi zati on,
Cust om zati on ol dCustomi zati on)

Replaces a Customization object registration for this profile object. The new Customization
Tbject is added to the list in place of the old Customization object argument. The new Cus-
omization object retains the position of the oldiCustomization object.

deregisterCustomization

ublic void deregisterCustom zatiren(Custom zati on custom zati on)

rop a Customization object from the profile’s list.

numeration
ubli ¢ Enuneration gef Cust om zations()

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

Clause 14, “Package sqlj . runtime . profile”, for further details on these methods.

tored and restored with the profile object. Serialization allows the profile objects associated

objecCts can then be reserialized 10 persistant storage. wWhen the SQLJ application 1S actually rumn,
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 operations.
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Entrylnfo overview

For each <executable clause> (except those describing a <fetch statement>), an Entrylnfo object is
created and stored in an SQLJ profile. An Entrylnfo object contains a collection of Java fields that
describe an <executable clause> as defined below:

q

gince a runtime might be able to optimize queries that’return only a single row. UPDATE,

likely to be handled the same way by the underlying engine.

ing SQLJ clauses.

QL String

Java String containing the portion of the <executable clause> appearing between curly| brack
ts. Unless otherwise noted, the string contains the exact text of the original program_ source,
ncluding line breaks, other whitespace, and comments. Case is preserved. Any <embedded
ava expression> appearing in the original <executable clause> is replaced with\<dynamic
arameter specification>.

ole

ategorizes the <executable clause>. Unless otherwise stated, the rale)is STATEMENT. The
ole is used to distinguish operations that are likely to be handledin a special way by the

untime implementation, and are not meant to be an exhaustive-list of all possible types of SQL
perations.

or example, the role SINGLE_ROW_QUERY indicates that'the operation is a query that is
xpected to return only a single row. It is distinguished\from the more general QUERY role

NSERT, and DELETE operations all fall into the-géneral role of STATEMENT, since they are

[able 4, “Association of roles with SQLJ <executable clause>s”, associates roles with correspong

Table 4—Association.ef.roles with SQLJ <executable clause>s

Rqle <executable clause>
QUERY <query clause>
CALL <call statement>
VALUES <function clause>
PQSITIONED <delete statement: positioned>
PQSITIONED <update statement: positioned>
QUERY_FOR UPDATE <query clause> populating ForUpdate iterator
SINGLE-ROW_QUERY <select statement: single row>
UNTYPED_SELECT <query clause> populating sqlj.runtime.ResultSetlterator
COMMIT <commit statement>
ROLLBACK <rollback statement>
SET_TRANSACTION <set transaction statement>
ITERATOR_CONVERSION <iterator conversion clause>
BLOCK <compound statement>
STATEMENT all other operations
OTHER reserved for implementation-defined extensions
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— Statement Type

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

O = S AR'L Ore— 0 a e 0O Tave eTe ype PR

$TATEMENT if no <embedded Java expression> exists with <parameter mode> OUT.

xecute Type

Describes the RTStatement execute method that is used at runtime to perform this Opération,
one of EXECUTE_QUERY, EXECUTE_UPDATE, or EXECUTE. The execute type i9 EXECUTE_
PDATE unless otherwise noted.

Parameter Attributes

Describes the <embedded Java expression>s appearing in the <executable clause>. Parameter
nformation is composed of a number of Java fields.

¢ Param Count

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

¢ Param Info

A collection of Typelnfo objects (defined below). that describe the set of <embedded Java
expression>s that appear in an <executable-clause>. For each <embedded Java expression}
HE;, the i-th Typelnfo object, describes kIE; of the original <executable clause> (or, equiva
lently, the i-th <dynamic parameter specification> in the SQL String Java field), where i is
in the range 1 (one) < i < k. The Typelnfo object returned has the mode of the <parametet
mode> of HE;. It has Java type hame corresponding to the name of the type of HE;. If HHE;
is a <simple variable>, then the* Typelnfo object returned has the same name as that of thqg
<simple variable>. Otherwise, if HE; is a <complex expression>, then the Typelnfo object

returned has name = nutk

— Result Set Column Java fields

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

¢ Result SetType

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

D

e Result Set Count

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

If the result set type is NO_RESULT, then result set count is O (zero).

e Result Set Info

A collection of Typelnfo objects that describe the <iterator spec declaration>. For result set
usage of a Typelnfo, mode and dynamic parameter marker index have no meaning and are
defaulted to return OUT and —1.
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This is empty unless otherwise stated.

e 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.

escriptor

ontains any extra information not otherwise provided by the other Java fields. The descriptof
null unless otherwise stated.

9.10 Typelnfo overview

Each <embedded Java expression> and expected result set column of an <exécutable clause> is de{
scriled by a Typelnfo object. For user-defined data types, the content of a_Typelnfo object is in par
detefmined using the associated connection context type map. This is the-type map specified in thg
<connection declaration clause> of the connection context object with which the <executable clause
is agsociated. A Typelnfo object contains a collection of Java fields describing the <embedded Java
expression> or result set column, as described below.

~t

P

\Y

ava Type Name

he name of the Java Class or primitive type that is“the type of the <embedded Java expres-
ion> or result set column.

n most cases, the name returned is the samesas the internal name of the type, as defined

y the Java language specification [Java]; primitive types have their simple names (e.g., int),
lasses are fully qualified (e.g., java.sgl.Date), and nested classes are delimited with “$” (e.g.,
.y.OuterClass$InnerClass). Array naming uses a more readable convention than the in-
ernal type name: if the name returned represents an array, the string “[" is prepended to
he full name of the component type. For example, an array of array of String has the name
[[Java.lang.String”.

QL Type

java.sql.Types-defined constant that corresponds for predefined data types to the default
apping of the Java-type of the <embedded Java expression> or result set column into an SQLU
ype, as defined hyythe JDBC specification [JDBC2.0]. For user-defined data types that are cov}
red by a propérty definition in the associated connection context type map, this field contains
he SQL type<(i.e., STRUCT, DISTINCT, or JAVA_OBJECT) corresponding to the Java type
ame as defined in that property definition. If the property definition for the Java type does
ot specify an SQL type, then the following default mechanism is used for determining the SQL
ypes If the Java type of the <embedded Java expression> or result set column implements the
nterface java.sql.SQLData, then the SQL Type field is set to STRUCT,; otherwise, it is set tg
JAVA_OBJECT. It no property entry Is found In the connection type map for the given Java
type name, or no type map has been associated with the connection context class, then the SQL
Type is OTHER. This mapping is also given in columns one and two of Table 5, “SQLJ type
properties”.

NOTE 14 — SQL Type is not a representation of the SQL types. Instead, it exists as an established
default mapping between Java types and JDBC-defined SQL type constants. It might be disregarded or
remapped as appropriate by implementation-defined profile customizations.

— SQL Type Name
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9.1l SQLJ datatype properties

Every bind variable, return result, and columnitype is described in an SQLJ profile by means of a
TypgInfo object.

Tablge 5, “SQLJ type properties”, describes‘the datatypes supported by SQLJ.

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

Mode

ne of IN, INOUT, or OUT. Gives the <parameter mode> of a <host expression>. For resultset
olumns, the mode is always OUT.

ame

ives the name of the <embedded Java expression> or result set column, if available. If the

ypelnfo object represents a <embedded Java expression> the rules for determining the name

re specified in Entrylnfo-Param Info. If the Typelnfo object represents a coldmn of <named

erator> then name is determined by its <iterator spec declaration>. If the)Typelnfo object
fepresents a column of a <positioned iterator>, then name=null.

DPynamic Parameter Marker Index

Sives the zero-based index of the <dynamic parameter specification> appearing in the SQL
btring 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.

The first column lists the names of the Java datatypes that are supported by SQLJ.
The second column lists thejava.sql.Types constant value of the given datatype.

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

[2)

The fourth coldmn lists the “setter method” used to pass bind variables of the given datatype a
input parameter (RTStatement) to the database.
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Table 5—SQLJ type properties

java.sql.Types
Java type name value getter method setter method
boolean BIT getBooleanNoNull setBoolean
byte FHEAHT getBytetdoittH setByte
short SMALLINT getShortNoNull setShort
int INTEGER getintNoNull setint
long BIGINT getLongNoNull setLong
flogt REAL getFloatNoNull serFloat
dotible DOUBLE getDoubleNoNull setDouble
java.lang.Boolean BIT getBooleanWrapper setBooleanWrapper
java.lang.Byte TINYINT getByteWrapper setByteWrapper
java.lang.Short SMALLINT getShortWrapper setShortWrapper
java.lang.Integer INTEGER getIntWrapper setIntWrapper
java.lang.Long BIGINT getLongWrapper setLongWrapper
java.lang.Float REAL getFloatWrapper setFloatWrapper
java.lang.Double DOUBLE getboubleWrapper setDoubleWrapper
java.lang.String VARCHAR getString setString
jaa.math.BigDecimal NUMERIC getBigDecimal setBigDecimal
byte[]* VARBINARY- getBytes setBytes
java.sgl.Blob* BLOB getBlob setBlob
java.sgl.Clob* CLOB getClob setClob
java.sgl.Date DATE getDate setDate
java.sqgl.Time TIME getTime setTime
java.sgl.Timestamp TIMESTAMP getTimestamp setTimestamp
sqlj.runtime.AsciiStream? OTHER getAsciiStream?® setAsciiStream
sqlj.runtime.BinaryStream? OTHER getBinaryStream® setBinaryStream
sqglfj.runtime.CharacterStream? OTHER getCharacterStream- setCharacter-

Wrapper StreamWrapper

sqglfj.runtime.UnicodeStream? OTHER getUnicodeStream?® setUnicodeStream
java‘sgl.Ref REF getRef setRef
any other class® STRUCT, getObject setObject

DISTINCT,

JAVA_OBJECT,

OTHER
1The Java type name Java field stored in a Typelnfo object for a byte array is named “[byte”, not “byte[]".
2The sqlj.runtime.XXXStream classes are subclasses of java.io.InputStream. 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 add a “length” Java field that is needed when streams are passed to an SQL engine.
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Java type name

java.sql.Types
value

getter method

setter method

This is for symmetry with JDBC.

3Getter methods for stream types are only available on the RTResultSet interface, but not the RTStatement interface.

4The Blob and Clob data type implementations are recommended to be based on large object locators. In order to

lis
en

ret ieve or pluviue uie dattudal LOD values illbledu Ul IULdliUIII, ane Cdrt use 110st leiduleb Ol type Dilldlybuedlll, I-\bbi-
iStfeam, or UnicodeStream instead of Blob and Clob.

the alternative values permitted in this case. The actual value stored in a Typelnfo object that is part of the jprofile

5T}ere is no single default java.sgl.Types value for the Java type name in this case. The “java.sgl.Types value” column
ry is determined by the SQLJ translator according to the Rules given in Subclause 9.10, “Typelnfo overview?.
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10.1 Grammar notation

The [grammar for SQLJ clauses uses the following notation:

Symipol
bol df ace

[]

{}

Notq, however, that examples do not necessarily use that same notation. Since examples are nor-
mally written in Java, they use only Java-style comments (beginning with //) and only rarely use

Meaning

A character string in boldface represents a BNF terminal symbol thatis to be coded
literally, such as keywords, literals, and special characters.

A character string enclosed in angle brackets is the name of a syntactic element (BNF
nonterminal symbol) of the SQL language. Such nonterminal syimbols are defined by

production rules (or productions) in which the nonterminal symbol appears on the lefthand
side of a definition operator and the definition appears on.the righthand side.

The definition operator is used in a production rule to separate the element defined by tHe
rule from its definition. The element being defined@ppears to the left of the operator and
the formula that defines the element appears to-the right.

Square brackets indicate optional elements in.a‘*formula. The portion of the formula
within the brackets are permitted to be explicitly specified or to be omitted. (Square
brackets that are part of the language syntax are specified using the BNF nonterminal
symbols <left bracket> and <right bracket>.)

Braces group elements in a formula:* The portion of the formula within the braces must
be explicitly specified. (Braces that are part of the language syntax are specified using th
BNF nonterminal symbols <left brace> and <right brace>.)

@D

The alternative operator. (The vertical bar indicates that the portion of the formula
following the bar is an.alternative to the portion preceding the bar. If the vertical bar
appears at a position where it is not enclosed in braces or square brackets, it specifies
a complete alternative for the element defined by the production rule. If the vertical
bar appears inta\portion of a formula enclosed in braces or square brackets, it specifies
alternatives for the contents of the innermost pair of such braces or brackets.

The ellipsis-indicates that the element to which it applies in a formula might be repeateq
any number of times. If the ellipsis appears immediately after a closing brace “}”, then
it applies to the portion of the formula enclosed between that closing brace and the
corresponding opening brace “{". If an ellipsis appears after any other element, then it
applies only to that element.

Introduces normal English text. This is used when the definition of a syntactic element i
not expressed in BNF.

brackets, braces, and ellipses to indicate optionality, grouping, and repetition, respectively; when
those symbols are used for their definitional purposes, a (Java-style) comment is included in the ex-
ample to clarify their use. Other special characters, such as parentheses, commas, and semicolons
are used literally, instead of using their BNF nonterminal symbols (which are used in the Syntax

definitions).

In addition, in examples, boldface is used to identify syntax elements of especial interest to the
example, rather than to identify keywords and other literal text.
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10.2 Keyword and SQL <token> case sensitivity rules

1) All keywords and SQL <token>s contained within a <statement spec clause> or an <assignment
spec clause> (i.e., those productions immediately contained within the <left brace> and <right

) Any token appearing within the <expression> of a <embedded Java expression> is a Java
token and therefore case-sensitive.

) Any SQL <token> denoting an SQL <delimited identifier> is case-sensitive.

2) All other keywords and tokens are case-sensitive as specified by the rules of Java.

INOTE 15 — If a <query clause> is assigned to a <named iterator>, column names in the <query clause>
gelect list that differ only in the case of one or more characters must use the SQL. AS clause to avoid
ambiguity even if one or both of those column names are specified using <delimited identifier>s.

[

10.8 Commenting rules

SQLYJ recognizes two classes of comments:

— Java-styled comments, which are denoted by /*...*/%or //...
— $QL-styled comments, which are denoted by /* %/ or --. ..
The [following rules describe the usage of comments in SQLJ:

1) Any comment contained within a <statement spec clause> or an <assignment spec clause>
i.e., those productions immediately contained within the <left brace> and <right brace> of an
g¢nclosing <SQLJ specific clause>) must be an SQL-styled comment unless the comment appear
vithin a <embedded Java expression>, in which case the comment must be a Java-styled
¢omment.

[%2)

2) Al other comments must_be Java-styled comments.

10.4 SQLJ reserved names

This| Subclause,describes the names reserved by the SQLJ translator for naming generated classes,
temporary variables, and resource files. SQLJ programs should be written so as to avoid naming
conflictsewith SQLJ generated code.

10.4.1 Temporary variable names

An SQLJ translator replaces each occurrence of an <executable clause> with a generated Java
statement block. A number of temporary variable declarations can be used within the generated
statement block. The name of any such temporary declaration will include the prefix _ sJT . The
following declarations are examples of those that might occur in an SQLJ-generated statement
block.
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int _ sJT_ index;
bj ect __sJT_key;
sqglj.runtine.profile. RTStatement _ sJT_stnt;

The string “__sJT " is a reserved prefix for SQLJ-generated variable names. SQLJ programmers
are not permitted to use this string as a prefix for any the following:

1) oSt variable names.

2) INames of variables declared in blocks that include executable SQL statements.

3) INames of parameters to methods that contain executable SQL statements.

4) INames of Java fields in classes that contain executable SQL statements, or the/subclasses or
¢nclosed classes of which contain executable SQL statements.

The jeffect of violating SQLJ'’s reserved variable name space is implementatien-dependent.

10.4.2 Class and resource file names
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internal classes might appear at the end of the translated input file, or might appear in
a new Java file\ereated during SQLJ translation. In the case of newly created Java files, the

me will'be the same as the short name of the generated internal class, and will have the
a extension. Examples of filenames associated with the aforementioned fully qualified class

SJinte rnaICIE\ss.java.

SQLJ programmers are not permitted to declare classes with names that might conflict with SQLJ
internal classes. In particular, a client-declared top-level class is not permitted to use a hame of the
form a_SJb (where a and b are legal Java identifiers) if a is the name of an existing class included
in the SQLJ application. Moreover, names of files included with the application are not permitted
to conflict with names of files that might be generated by SQLJ. As with Java source files, SQLJ
source files are named for the class declared within that source file. Accordingly, restrictions for
naming files are similar to those of naming classes.
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The effect of violating SQLJ's reserved internal class name space or file name space is implementation-
dependent.

10.4.2.2 Resource files and profiles

In agditi FHTTgTTteTTTa dSSES, d -, a a0 g dISO gETTeETdatle a TTUrpeT O
resoprce files. Resource files store information used by SQLJ generated code that is not convenientl
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The |definitions of syntax elements and translator-generated- classes specified in the Subclauses of
this [Clause and of the following Clause use a number of. common headings, defined as follows. Not

all headings are used in all Subclauses.
1) KFunction
Describes the purpose of the syntax element or translator-generated class.
2) Format
Defines the BNF of the syntax element.
3) $ignature
PDefines the client-visible-signature of the translator-generated class.
4) Definitions and Rules
Defines the semantic rules for the syntax element or translator-generated class.
5) IProfile EAtrylnfo Properties

Defines'the properties of the profile Entrylnfo object created for this syntax element, if any. If
an Entrylnfo Java field is not listed explicitly in this heading, it defaults to the value described
n-Subclause 9.9, “EntrylInfo overview”.

6) 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
clause>s can interoperate with elements defined in other <SQLJ specific clause>s, even if the
<SQLJ specific clause>s are translated with different SQLJ translators. The Binary Compo-
sition headings define the minimal set of expected behavior for each <SQLJ specific clause> to
achieve this interoperability.
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The requirements defined in these headings augment the requirements defined in the Signa-
ture headings.

7) Code Generation

Deflnes the runtlme caIIs made to the ConnectedProfile, RTStatement and RTResuItSet in-

nterfaces are |mplemented by |mplementat|on specmc runtlme packages and thus the calls
ade to them shall be uniformly specified.

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

he Code Generation headings only specify the calls that must eventually dbe-made to the
aforementioned interfaces for each <SQLJ specific clause>. Unless otherwise stated, these
eadings do not specify the exact SQLJ translation of each <SQLJ specifi¢.clause>. An SQLJ
ranslator is free to translate each <SQLJ specific clause> using any number of intermedi-
ate calls or helper classes, so long as the methods are eventually caled as specified in these
eadings.

OTE 16 — The Profile Entrylnfo Properties, Binary Composition/,and Code Generation headings are
intended for implementations of SQLJ translators and/or runtimé components. They can be skipped by
hose interested only in the SQLJ programming language.

10.6 Common subelements

10.6.1 <modifiers>

Fumpction

Represents legal Java class modifiers-camposed of Java class modifier keywords (e.g., static, publi¢
priate, protected, etc.), as defined-by The Java Language Specification [Java]. <modifiers>
reprgsent one or more Java class ‘modifier keywords (e.g., static public).

Fonmmat
<nodi fiers> ::= 1! ldentifies one or nore Java class nodifier keywords as defined by [Pava]

10.6.2 <javaclass name>

Fumction

IdeIify ayyalid Java class name as defined by [Java].

Fonmat

<java class nane> ::= 1! A valid Java class nane, as defined by [Java]

10.6.3 <javaid>

Function

Identify a valid Java variable as defined by [Javal].
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Format

<java id> ::=1!! Avalid Java variable, as defined by [Java]

10.6.4 <java datatype>

Fu:]:
Ide

Fommat

<java datatype> ::= 1! A valid Java data type, as defined by [Java]

10.6.5 <java constant expression>

FUI
lde

Format
<java constant expression> ::= 1! A valid Java constapt\expression, as defined by [JavV
10.6.6 <embedded Java expression>

FUI
Ide

Fommat

<entledded Java expression> ::=

<exgr

<sinple variabl e> (=

<conpl ex expression> ::=

<Rva

ction
ify a valid Java data type as defined by [Java].

ction

ify a valid Java constant expression as defined by [Java].

ction

ifies a Java variable or a Java expression_that resolves to a Java variable.

<col on> [ <paraneter npde> ] <expression>

ession> ::=
<sinmpl e vari abl e>
| <left paren> &cohpl ex expression> <right paren>

I Conformng to the Java rules for SinpleNane
!

!
Il specified by The Java Language Specification in section 19.5

<Rwal’ expression>
|, 'skval expressi on>

expression> ::=!! Conformng to the Java rules for

<Lval

98

M Assi gnment Expr essi on as specified by The Java Language Spec

11 in section 19.12

expression> ::= 1! Conformng to the Java rules for LeftHandSi de
1 as specified by The Java Language Specification in section

ification

19.12
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Definitions and Rules

1) Case:

a)

If <embedded Java expression> is contained in a <value specification> or in an argument
for a parameter of the subject routine of a <call statement> whose <parameter mode> is IN,

th)

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

4) During execution of an 3QkJ program, an <Rval expression> is evaluated to determine its
alue, according to the-rules of Java expression evaluation. The determination of an <Rval
gxpression>'s valuecesults in all side effects of the <Rval expression> evaluation becoming
isible.

5) During execution of an SQLJ program, an <Lval expression> is evaluated to determine a pair
¢omprising\both the value and the location of the <Lval expression>. The determination of

both ofthese properties results in all side effects of the <Lval expression> evaluation becoming
isible;

)
LIICT]

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

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

—

If <embedded Java expression> is contained in a <assignment target> or i an argument fg
a parameter of the subject routine of a <call statement> whose <parameter mode> is OUT,
then

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

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

Case:
i) If <parameter mode> is specified, thep/<parameter mode> shall be INOUT.

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

ing to the rules of Java expression evaluation.

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

is determined as follows:

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.
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ii) If <Lval expression> references a Java field called F of a Java <Rval expression> denot-
ing a Java object O, then the location of <Lval expression> is the location of:

O.F
iii) If <Lval expression> references an element of a Java <Rval expression> array A with

index <Rval expression> 1. then the location of <l val expression> is the location of the
array element:

Alll

10.6.7 <implements clause>

Fumction

Spedifies a set of one or more interface classes to a generated class declaratian,
Fommat

<inpl enents clause> ::= inplements [ <interface |list> ]

<intlerface list> ::=
<interface element> [ { <comma> <interface elenent> }... ]

<i ntlerface elenment> ::=
<predefined interface cl ass>
| <user defined interface class>

<usgr defined interface class> ::= 1! any\user-specifiedinterface class

<prgdefined interface class> ::=
sql j . runtine. For Updat e
| sqglj.runtinme.Scrollable

Deflinitions and Rules

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

10.6.8 <declaration with clause>

Fumpction

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

Fonmat

<decl aration with clause> ::=
with <left paren> <declaration with list> <right paren>

<declaration with list> ::=
<with elenment> [ { <comma> <with elenment> }... ]

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

<wi th keyword> ::
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<predefined iterator with keyword>
<predefined connection with keyword>
| <user defined with keyword>

<predefined iterator with keyword> ::=

sensitivity
| holdability

<pr gdefined connection with keyword> ::=

| typeMap

| path

| transfornG oup
<usgr defined with keyword> ::= <java id>
<wi t|h val ue> ::= <java constant expression>

Deflinitions and Rules

1) [ach <with element> is added as a public static final variable the type of which is derived fronp
the type of its associated <java constant expression> to\the generated class declaration.

2) INo <with keyword> shall be specified more than once.
3) $upport for each <predefined iterator with keyword> is implementation-defined.

4) If the <predefined iterator with keyword>, is sensitivity, then the <with value> shall be
¢ne of the sqglj.runtime.ResultSetlterator defined int constants SENSI Tl VE, | NSENSI Tl VE, or
ASENSI TI VE.

)

tb)

5) [If‘the <predefined iterator with keyword> is hol dabi | i ty, then the <with value> shall be the

[ returnabi 11ty
| updat eCol utms

dat aSour ce

The keyword sensi ti vi ty specifies the semantics defined for <cursor sensitivity> in Sub-
clause 14.1, "<declare cursor>", ISO/IEC 9075-2.

The effective sensitivity of an iterator refers to the runtime value that would be returned by
an invocation of get/Sensi tivity() on that iterator. JDBC mandates that an implementa-
tion that cannot-support the requested sensitivity enforce the closest matching sensitivity
supported to~that requested.

The default sensitivity of an iterator refers to the compile time sensitivity value when
the Keyword sensi tivity is not specified. The default sensitivity shall be ASENSI TI VE, as
specified in Subclause 14.1, "<declare cursor>", in ISO/IEC 9075-2.

boolean value true or false.

a)

b)

The keyword hol dabi | i ty specifies the semantics defined for <cursor holdability> in Sub-
clause 14.1, "<declare cursor>", ISO/IEC 9075-2.

The default holdability of an iterator when the keyword hol dabi | i ty is not specified shall
be W THOUT HOLD, as specified in Subclause 14.1, "<declare cursor>", in ISO/IEC 9075-2.
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6)

7)

8)

9)

10)

102

If the <predefined iterator with keyword> is returnabi | i ty, then the <with value> shall be the
boolean value true or false.

a) The keyword ret urnabil ity specifies the semantics defined for <cursor returnability> in
Subclause 14.1, "<declare cursor>", ISO/IEC 9075-2.

—TFhe—defartretorrabiibotantteraterwhenthe keywerdretwrrabi--tyishnetSpecthed
shall be W THOUT RETURN, as specified in Subclause 14.1, "<declare cursor>", in ISO/IEC
9075-2.

f the <predefined iterator with keyword> is updat eCol ums, then the <with value> shall be a
$tring literal containing a comma-separated list of column names.

f an <iterator declaration clause> contains a <declaration with clause> thatcpntains a <pre-
efined iterator with keyword> of updat eCol umms, then the <iterator declaration clause> shall
Iso contain an <implements clause> specifying a <predefined interface €lass> that contains
s$qlj.runtime.ForUpdate.

f the <predefined connection with keyword> is dataSource, then'the <with value> shall be a
$tring literal naming a JNDI resource of type j avax. sqgl . Dat aSour ce, as specified by the JDBC
2.0 Standard Extension API.

f the <predefined connection with keyword> is typeMap, ‘then the <with value> shall adhere
lo the following rules:

=

) The <with value> shall be a String literal containing one name or a comma-separated list d
multiple names of Java resource bundle(s).\The name of a resource bundle shall adhere to
the required syntax for resource bundle family names as specified in [Java], and shall refer
to a Java properties class or file that contains type mapping information.

) A property definition contained insthe class or file that is recognized by the SQLJ translatoy
as defining a type mapping shall-be specified in the following way:
i) The name of the property has the following syntax:

<type nmap property nane> ::= class.<java class nane>

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

ii) The valuecaf the property has the following syntax:

<type nmp property value> ::=
f~<sqgl type> ] <user-defined type nane> [ TRANSFORM <gr oup name> ]

<sgl type> ::=
DI STI NCT
| STRUCT
| JAVA_OBJECT

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

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

e) The class <java class name> has to specify that it implements either java.sql.SQLData or
java.io.Serializable.
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f) If <type map property value> TMPV contains a transform <group name>, then let TG be
that <group name> and let UDT be the <user-defined type name> contained in TMPV. The
<group specification> “TG FOR TYPE UDT" is called a property group specification of
the type map properties file.

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

pecified and precedes any <SQLJ specific clause> executed in the scope of the connection
ontext class.

f the <predefined connection with keyword> is transformGroup, then the <with value> shal
e of the form “{ <single group specification> | <multiple group specification> }/{Af <single
roup specification> is specified, then no property class or file contained in the~<with value>
f a typeMap shall contain a property group specification. An <embedded transform group
gpecification> of the form “TRANSFORM GROUP <wi t h val ue>" is implicitly spécified and precedes
any <SQLJ specific clause> executed in the scope of the connection context’class.

f <multiple group specification> is specified, then no <user-defined-type name> contained in
the <multiple group specification> shall also be part of a property, group specification that is
¢ontained in a property class or file specified in the <with value>“of a typeMap.

f no <single group specification> is specified, then let MGU"be the comma-separated list of all
fgroup specification>s contained in a <multiple group $pecification> and all the property groug
$pecifications contained in the property classes or files-Specified as part of the <declaration
vith clause> of the <connection declaration clause=Z If MGU is not empty, then an <embedded
transform group specification> of the form “TRANSFORM GROUP MaU " is implicitly specified and
precedes any <SQLJ specific clause> executed:in the scope of the connection context class.

(Vithout Feature S071, “SQL paths.in function and type name resolution”, the <predefined
¢onnection with keyword> shall not specify path.

(Vithout Feature S241, “Transform functions”, the <predefined connection with keyword> shall
mot specify transformGroup, and no user-defined type map specified using the <predefined
¢onnection with keyword>typeMap shall contain a property group specification.
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11 <SQLJ specific clause> and contents

11.1 <SQLJ specific clause>

Fumction

Speqify an embedded SQLJ clause inside a Java application.
Fonmmat

<SQYJ specific clause> ::=

<connection decl aration cl ause>

| <iterator declaration clause>
| <executabl e cl ause>

11.P2 <connection declaration clause>

Fumction

Spedify a named database connection declaration inside a Java application.
Fommat

<connection declaration clause> ::=

[ <nodifiers>] context <jawa’class nane>
[ <inmplenments clause> ] [(<declaration with clause> ]

Deflinitions and Rules

1) $QLJ database connections are objects of classes that are defined by means of the <connection
declaration clause>"and result in the generation of a generated connection class declaration.

2) A <connectiofi“declaration clause> is permitted to appear anywhere a Java class definition may
ppear.

3) <¢modifiers> are specified according to the Java rules for class declarations.

4) n.<implements clause> shall not specify a <predefined interface class>.

5) A <declaration with clause> shall not specify a <predefined iterator with keyword>.
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11.3 Generated connection class

Function

A generated connection class is generated as a S|de effect of the dlrect |nclu5|on of a <connect|on

declg y
asso,lated methods) are dlrectly requwed by the Java programmer.

The |generated connection class is generated using the specified <modifiers> and <java class'hame>.

Sighature

In the following signature, let withType represent the <java datatype> of its asseciated <with

keyword>.

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

[ , <interface list>] /1 Optional; not
{
/'l Optional and repeatable; not literal [] or {} or
[ { static public final w thtype
<wi th keyword> = <with value> ; }... ]

<create connection constructors>

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

public <java class nane>
( java.sql.Connection cohn )
throws SQ.Exception ;

static public <java class nang>
get Def aul t Cont ext\\(~)

static public void setDef.aul't Cont ext
( <java class\name> ctx )

static public java. util.Map
) get TypeMap () ;

A generated connection class implements interface sql j

<crgate connecti)on’ constructors> ::=
<dat a seurce constructors>

| <url comstructors>
<dat|a sourte constructors> ::=
public <java class name> () throws SQ.Exception ;
| “public <java class nane>

.runti me. Connecti onCont ext .

leteral []

St ot StTiTmguser,  StTi g password )

throws SQ.Exception ;

<url constructors> ::=
public <java class nane>
( String url, Properties info,

throws SQLException ;

| public <java class nane>
( String url, boolean autoConmt )
throws SQ.Exception ;
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| public <java class nane>
( String url, String user, String password,
bool ean autoConmit )
throws SQ.Exception ;

Definitions and Rules

1)

2)

3)

4)

fure uses <data source constructors>; otherwise, the generated connection class signature.uses

T the <connection declaration clause> contains a <declaration with clause> that specifies the
fpredefined connection with keyword> dataSource, then the generated connection class sighaf

<url constructors>.

f the <connection declaration clause> contains a <declaration with clause> that, Sp¢cifies the
spredefined connection with keyword> typeMap, then let TM be the correspanding <with
alue>. The invocation of the method getTypeMap () of the generated connection class return
n instance of a class that implements java.util.Map that contains the user-defined type
apping information provided by the properties files listed in TM in the\form specified in
DBC2.0]. This method is invoked by code generated by the SQLJ translator for <executable
lause>s and <iterator declaration clause>s, but it can also be invoked by an SQLJ application
rogrammer for direct use in JDBC statements. The implementation of this method attempts to
ad the properties files based on the Java class path. Furthérmore, the implementation of thi{
ethod should avoid repeatedly loading the properties filessby keeping a copy of the Map objec
n a static variable. If the <connection declaration clause> does not contain a <declaration with
¢lause> that specifies the <predefined connection with. keyword> typeMap, then this method
returns Java null.

n

L

A\t runtime, a connection context object and itsiunderlying JDBC Connection object have an
ssociated connection context user identifier,Gwhich is by default used as the currenct user
%entifier for all SQL statments executed in‘the scope of the connection context object, and is

efined as follows.

Case:

@) If the connection context gbject is created using <data source constructors> or <url con-
structors> that have a_user parameter, or if a user name is provided as part of the i nfo
parameter, then the gonnection context user identifier is the user name provided.

) If the connection ‘context object is created using the constructor that takes an existing
connection context object, then the connection context user idenfier is the user identifier of
the existingconnection context object.

CJ

[) If the comrection context object is created using the constructor that takes an existing JDB
Connection object, then the connection context user identifier is the user name that was
previded during creation of the JDBC Connection object.

d)-“Otherwise, the connection context user identifier is implementation-defined.

The semantics of constructors defined by <data source constructors> are as described for over-
loadings of method getConnection of class j avax. sql . Dat aSour ce in the JDBC 2.0 Standard
Extension API. If one of these constructors is called, JINDI is used to obtain the data source
object named by the <with value> of the dataSource <with keyword>. The data source object
is used to create the connection. The auto commit mode is set as specified by the given data
source.
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5)

6)

7

8)
9)

10)

Binary Composition

The

1)

108

The semantics of constructors defined by <url constructors> are as described for overloadings of
method get Connecti on of class j ava. sql . Dri ver Manager in the specification of JDBC. The con-
nection 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

onnection. The auto commit mode is that of the passed connection context object.

~+

The constructor that takes an existing JDBC connection object as its argument causes.the‘objeq
dn which the method was invoked to share its database session, i.e., its underlying database
¢onnection. The auto commit mode is that of the passed connection object.

Method setDefaultContext sets the default connection context for this class(
Case:

a) If setDefaultContext has been called, then getDefaultContext-returns the default con-
nection context object for this class.

) If a data source is defined in JNDI for the name j dbc/ défraul t Dat aSour ce, then getDe-
faultContext returns a connection context object thatjuses the connection created by this
data source.

£) If a default database connection exists in the runtime environment, then getDefault-
Context returns a connection context object,that shares the underlying default database
connection.

d) Otherwise, getDefaultContext returnsinull.

A\l

other methods are defined in sqlj:runtime.ConnectionContext.

following rules are defined foer‘binary composition in every generated connection class.

The generated class includes a static public method named getProfileKey:

public static Obj€et” getProfil eKey
(sqlj.runtime.profile.Loader | oader,
String profileNane) throws SQ.Exception;

getProfileKey() returns a key associated with the profile having the given profileName. If th
ey for a‘profile with this name already exists, then it is returned; otherwise, a new profile is
nstantiated with the given name and Loader and a new key for this profile is returned. An
gxception is thrown if a profile cannot be loaded with the given name and Loader.

1%

to getProfile() or getConnectedProfile(). This method is used by translator-generated
code that replaces <executable clause>s to obtain a key with which a particular profile can be
identified within a connection context.

— Parameters:

< loader — The profile loader with which the profile should be loaded if it doesn’t already
exist.

= profileName — The fully qualified nhame of the profile.
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— Returns:

= A key for the profile with the given name in this context.

— Throws:

SQI Exception — If a profile with this hame cannot be loaded

2) The generated class includes a static public method named getProfile:

ublic static sqlj.runtime.profile.Profile getProfile (Object profileKey);

etProfile returns a top-level profile associated with profile key returned by an earlier call to
etProfileKey in this context class. Each connection context class maintains a’static set of
rofiles that collectively define all possible SQL operations that are permittecito be performed

n this context.

1+ Parameters:

profileKey — the key associated with the desired profile,

+ Throws:

IllegalArgumentException — If the profileKey is Adll or invalid.

3) The generated class includes a public method nhamed.getConnectedProfile:

public sqglj.runtine.profile.ConnectedProfile
get Connect edProfil e(Obj ect profileKey)
throws SQLExcepti on;
etConnectedProfile returns the connécted profile associated with a profileKey for this con-
ection context object. Each connectign context object maintains a set of connected profiles
n which SQL operation statements.are prepared. Collectively, the set of connected profiles
ontained in a connection context-represent the set of all possible SQL operations that are per-
itted to be performed between the time the connection context object is created and the time

—

destroyed.
he profileKey object-must be an object that was returned via a prior call to getProfileKey().
n exception is throwr’if a connected profile object could not be created for this connection

ontext.
his method s used by translator-generated code that replaces <executable clause>s to obtain
connected; profile. The connected profile in turn creates a statement handle that is used to

xecute the) SQL operation.

Parameters:

— Throws:

< lllegalArgumentException — If the profileKey is null or invalid.

SQLException — If the connected profile object could not be created.
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Code Generation

In addition to managing the database 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) lLet PN represent a profile name.
3) If getProfileKey is called with values PL and PN, and a key for PN does not exist, then:

&) A new profile is instantiated using the instantiate method:
sqlj.runtine.profile.Profile p =

sqlj.runtine.profile.Profile.instantiate ( PL, PN) ;

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

4) lLet PK represent a profile key returned by a call to getProfilekey.

5) If getProfile is called with argument PK, then return the{rofile instantiated during the call {
getProfileKey associated with PK.

6) If getConnectedProfile is called with argument PK\then:

@) Let C represent the underlying JDBC connection associated with the current connection
context object.

) Let P represent the Profile associatedhwith PK. This can be found using the static getPro-
file method.

[) Let CP represent the ConnectedProfile associated with PK in the current connection contex
object, or null if none exists:

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

CP = P.get ConnectedProfile ( C) ;
¢) Return CP
11.4 <iterator declaration clause>
Fumction

0

~+

B

Specify either a positioned iterator class declaration or a named iterator class declaration inside
a Java application. An iterator is an object that contains the result of the evaluation of a query.
Iterators are objects that implement the interface sqlj . runtime . ResultSetlterator, and are
declared by an SQLJ translator in response to an <iterator declaration clause>.

The SQLJ clause for declaring an iterator class has two forms, distinguishing a <named iterator>
from a <positioned iterator>.

110 Object Language Bindings (SQL/OLB)
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Format

<iterator declaration clause> ::=
[ <nmodifiers>] iterator <java class name>
[ <inmplenments clause>] [ <declaration with clause> ]
<l eft paren> <iterator spec declaration> <right paren>

<itgrator spec declaration> ::=
<positioned iterator>
| <naned iterator>

Deflinitions and Rules

1) The two kinds of iterators, positional and named, are distinct and incompatible Java types
implemented with different interfaces.

2) The two kinds of iterators, positional and named, cannot be used interchangeably. Separate
¢lass (interface) hierarchies for named and positional iterators enforce this restriction.

3) A <iterator declaration clause> is permitted to appear anywheére a Java class definition is
permitted to appear.

4) <modifiers> are specified according to the Java rulesdab-class declarations.

5) A <declaration with clause> shall not specify a <predefined connection with keyword>.

Sighature

From an <iterator declaration clause>, an SQLJ translator generates an iterator class. All iteraton
clasges implement interface Resul t Set | terat or.

If the <iterator declaration clause> contains an <implements clause> with the Scrollable interface
the fterator class implements the interface Scrollable.

11.b <positioned iterator>

Fumction
Spedify a positioned.iterator inside a Java application.
Format

<pogli tioned iterator> ::= <java type list>

<java type tist> =
<java datatype> [ { <comma> <java datatype> }... ]
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11.6 Generated positioned iterator class

Function

A generated positioned iterator class is generated as a side effect of the direct inclusion of a <posi-

tiong
asso

C atcO 100 o et O O v C OTraco

iated methods) are directly required by the Java programmer.

The jJgenerated positioned iterator class is generated using the specified <modifiers>, <java class
name>, <interface list>, and <declaration with clause> of its containing <iterator declaration
clauge>.

Sighature

In a[<positioned iterator>, no names are provided for the columns in the iterator, class declaration,
and [an SQLJ translator will generate code for positional access to the columns of SQL queries
assopiated with iterators of type <java class name>.

In the following signature, let withType represent the <java datatypex"0of its associated <with
keyword>.

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

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

{
/1 Optional and repeatable; not literal~[{, {}, or
[ { static public final withtype
<wi th keyword> =
<wi th value> ; } & 1]
/1 Methods are defined in sqlj.(funtine. Positionedlterator
}

For f <positioned iterator>, an SQLJ translator will generate an iterator class implementing inter
face|sqlj . runtime. Positionedlterator.

Binary Composition

The [following rules are defined for binary composition in every generated positioned iterator class.

1) The generated class:includes a public constructor that has an RTResultSet parameter, and
Tight throw an SQLException:
u

blic <java“'cl ass name>
( sqlj.runtime.profile. RTResultSet rs )
throws java. sqgl . SQLException ;

This constructor is used by translator-generated code replacing any <assignment clause> that
populates a <positioned iterator> result

2) The generated class includes a public method named next() the semantics of which are the
same as those defined for the next() method of the <named iterator> class:

public next ()
throws SQLException ;

This method is used by translator-generated code that replaces the <fetch statement> to ad-
vance the iterator to the next row.

3) Let k represent the cardinality of the <java type list>.
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4) Let i represent a variable ranging from 1 (one) to k.

5) For each <java datatype> JT in <java type list>, the generated class includes a public method
named getCol the return type of which is JT;:

public JTj getColi ( )
t hrows SQLException ;

his method is used by translator-generated code that replaces the <fetch statement> to fetch
he data corresponding the i-th column of the current iterator row.
Codgle Generation

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

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

2) lLet k be the cardinality of the <positioned iterator>.

3) lLet m represent the number of columns in RT.

4) If m # Kk, then an SQLException is thrown by the iterator constructor.
5) lLet i represent a variable ranging from 1 (one) to Kk«

6) [or each <java datatype> JT in <java type list>:

@) Let GM represent the getter method corresponding to JT;, as given in Table 5, “SQLJ typs
properties”.

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

JTj getColi ( ) throwssSQLException
{

return RI.getCbject ( i, JTj.class ) ;
}

[) If GM is not'getObject, then the result of getColi returns the result of calling the GM
method amRT:

JT; getColi ( ) throws SQLException
{

return RT.GM (i ) ;
}

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

Function

Specify a named iterator inside a Java application.
Fommat

<naned iterator> ::= <java pair list>

<java pair list> ::=

<ja

Def
1)
2) 1

3) 1

a pair> ::=
<j ava datatype> <java id>
initions and Rules

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

I) One accessor method will be generated for each specified <java id>.

11.

d)

) Each accessor method will have as its\name the corresponding <java id> and be of the exadt

case as that specified by <java id>

Fu

A gdanerated*named iterator class is generated as a side effect of the direct inclusion of a <named

itergtor>» The generated named iterator class is formally defined since its signature (i.e., associatefl
met ndc) are dirnr‘fly rnnlnirnd hy the Java programmer

ction

<java pair> [ { <commm> <java pair>}...

No <java id> contained in a <java pair list> shall be equivalent to any other <java id> in that
Kjava pair list> (using a case-sensitive comparision).

An accessor method will be generated for each <java’id>, with the following specifications:

[) Each accessor method will be of\the form <java id>(), returning the corresponding Java typ
<java datatype> and throwing type SQLEXxception.

If<java datatype> is alJava primitive datatype and the column value is an SQL null value,
then the accessor method will raise an exception of type sqlj.runtime.SQLNullException.

B Generated named iterator class

@D

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

114
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Signhature

For

a <named iterator>, the SQLJ translator will generate accessors for each column in the <java

pair list> in order to provide named access to the columns of SQL queries associated with an iterator
of type <java class name>. In the following signature, let withType represent the <java datatype> of
its associated <with keyword>.

<modi fi ers> class <java cl ass nanme>

{
// Optional and repeatable; not literal [], {}, or
[ { static public final withtype
<with keyword> = <with value> ; }... ]
/| Repeatable; not literal {} or
{ public <java datatype> <java id> ()
throws SQLException ; }...
// Al other Methods are defined in sqlj.runtime. Nanedlteraton
}
For p <named iterator>, an SQLJ translator will generate a class implementing interface Named] t -
er atjor.

Binary Composition

The

1)

Codle Generation

As

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

the

1)

2)
3)

4)
5)
6)

i mpl ements sqlj.runtine. Namedl terator
[, <interface list>] // Optional, not literal []

following rules are defined for binary composition incevery generated named iterator class.

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

This constructor is used by translator-generated code replacing any <assignment clause> that
opulates a <named iterator> result.

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

passed RTResultSet to fetch)data from the implicit cursor, as follows.

et RT represent the(sglj.runtime.profile. RTResultSet object passed during construction of
this iterator.

et k be the eardinality of the <named iterator>.

L et m represent the number of columns in RT:

m = RT~get Col umCount ( ) ;

fm < k, then an SQLEXxception is thrown by the iterator constructor.

Let i represent a variable ranging from 1 (one) to k.
For each <java pair> JP in <java pair list>:
a) Let JT represent the <java datatype> of JP;.

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

time an accessor method is called. By uniformly defining wheéen the call is made, the underlying
RTResultSet implementations are able to reliably implement optimizations such as preparing all
results during the “next()” call or caching column results.

Notg that it is not required that the findColumn method is called each time an accessor method
is cdlled since the result of findColumn is invariant for a particular column name in a particular
RTResultSet object. Accordingly, findColumn.nieed only be called once for each column of each
itergtor constructed.

11.

Fu

Speqify the execution of an.SQL statement.
Fommat

<exdcut abl e cl ause> :: =

<exgcut able spec clause> ::=

c) Let n represent the index of JI in RT, as defined by findColumn:
n = RT.findColum ( JI )

d) Let GM represent the getter method corresponding to JT, as given in Table 5, “SQLJ type
properties”.

¢) If GM is getObject, then the implementation of the accessor method for JP; returns the
result of calling getObject on RT, using the compile-time class of RT:

JT JI () throws SQLException
{

return RT.getCbject ( n, JT.class ) ;
}

f) If GM is not getObject, then the implementation of the accessor methogd. for JP; returns the¢
result of calling the GM method on RT:

JT JI () throws SQLException

return RT.GM ( n )
}

above requirements define that a method call to the underlying RTResultSet is made each

D <executable clause>

mction

[ <cont'ext clause> ] <executable spec clause>

<statenent cl ause>
) <assignment clause>

Definitions and Rules

1) An <executable clause> is permitted to appear anywhere a Java statement is permitted to

appear.

2) An <executable clause> might throw exception j ava. sql . SQLExcept i on.

116
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3) All runtime exceptions raised during the execution of an <executable spec clause> will be caught
as an SQLException as defined by [JDBC2.0].

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

5 ot i yroanerncant tha o a avaertahla
FCT T T TCpPTCotTT oo o LA TATTOTTOTC

¢lause>.

f <cormbaddad Jav/ia Averaccionsc animaaein HIZE 3
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Hg—h

o

6) let BP;, 1 (one) < i < n, represent the bind parameters in the SQL statement corresponding t
fexecutable clause>.

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

) If <executable clause> is an <assignment clause>, then let BPg represent the bind parame
ter than can return the output value of the SQL statement.

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

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

i) Let DC represent the implementation-defined class hame of the default connection
context.

=N

ii) If <context clause> contains a <connection-context> then set CCtx to the value specifie
by <connection context>; otherwise, set CE€tx to the value of DC.getDefaultContext().

iii) If <context clause> contains an <execution context> then set ECtx to the value specified
by <execution context>; otherwise;set ECtx to the value of CCtx.getExecutionContext().

) If <executable clause> is an <assignment clause> (i.e., it contains <Lval expression>), then
set L5 to the location of <Lval expression>.

[) For all i, 1 (one) < i <(n) do:

i) If P; = IN, thén)HE; shall be SQLJ input assignable to V;. The Syntax Rules of Sub-
clause 9.2, 'Store assignment”, in ISO/IEC 9075-5 are not applied when setting V; to th
value of-HE;. BP; can set an input value.

D

ii) If P= INOUT, then HE; shall be SQLJ input assignable to V;. The Syntax Rules of
Subclause 9.2, "Store assignment”, in ISO/IEC 9075-5 are not applied when simultane-
ously setting V; to the value of HE; and setting L; to the location of HE;. BP; can set
an input value and return an output value.

d) For every 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:

i) Values O; 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 ISO/IEC 9075-5 are not applied.
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Binary Composition

unl

<exdcutable clause>s.

The

The
met

Codle Generation

With the exception of <fetch-statement>, all <executable clause>s share a common mechanism for
obtajning an executablé-statement from a connection context, as described below.

1)

118

ii) If <executable clause> is an <assignment clause>, then the value Og for BPg shall
be SQLJ output assignable to <Lval expression>. The Syntax Rules of Subclause 9.1,
"Retrieval assignment”, in ISO/IEC 9075-5 are not applied.

f) Foralli,1(one)<i<n,ifP;=0UT, or INOUT, then set the value at Java location L; to
0;.

J;) If <executable clause> is an <assignment clause>, then set the value at Java location Lypg
to Oo.

gss explicitly specified, this Subclause defines the semantics of Binary Compositior for all

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

Jse a passed <connection context> the type of which is a context clasS'generated by any SQLJ
¢onformant translator (not neccessarily the current translator).

nstantiate and populate an iterator-valued <Lval expression> the type of which is an iterator
¢lass generated by any SQLJ-conformant translator (not neceessarily the current translator).

Binary Composition sections of the generated iterator-and connection context classes define
Ihods to support the above requirements. In particular:

A connection context class defines getProfileKey\and getConnectedProfile methods from
vhich a connected profile object can be created® The connection context returned by these
inethods shall be used to obtain the sqlj.runtime.profile. RTStatement object that executes
the SQL operation.

terator classes can be constructed.usifig an instance of an sqlj.runtime.profile. RTResultSet.
Any <executable clause> returning,an iterator type shall construct the iterator using an RTRe
gultSet object returned from the RTStatement object of the previous step.

L et LC be the‘name of the loading context class. The loading context class is any class that
appears in the current SQLJ translation unit. It might be a class that is generated as a side
g¢ffect of the'code generation for the <executable clause>.

he purpose of the loading context class is to be able to associate a profile stored as a serializegl
esource file with the approprlate class(es) at runtlme A profile shall be unlquely identified

must be able to be used to unlquely |dent|fy the proflle associated Wlth a partlcular <executab|e
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 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.
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Let PN be the name of the profile associated with the current executable clause, as defined in
Subclause 9.5, “Profile generation and naming”.

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

[pHHO+—6 eXxeedtan O 6 6

CT. If this is the first such <executable clause>, then i is 0 (zero).

\ profile loader for the <executable clause> is obtained using LC.

3glj.runtime. profile.Loader |oader =
sqlj.runtine. Runti neContext.getRuntinme ( ).getLoader ( LC. class )

For a particular Java Virtual Machine invocation, the value of loader will not.change. The
oader variable does not need to be re-evaluated each time <executable clause> is executed.
\ccordingly, it is safe to store loader as a static variable.

\ profile key is obtained from CT using the loader and PN:
(bj ect profileKey = CT.getProfil eKey ( |oader, PN) ;
he getProfileKey method is a static method invoked on CT-

For a particular Java Virtual Machine invocation, the valde of profileKey will not change. Th
profileKey variable does not need to be re-evaluated, each time <executable clause> is executed.
A\ccordingly, it is safe to store profileKey as a static variable.

D

A\ connected profile is obtained from CCtx using profileKey:

3qlj.runtinme.profile.ConnectedProfile géonnProfile =
CCt x. get ConnectedProfile ( profileKey )

$ince the value of CCtx is only knowri.at runtime, connProfile must be re-evaluated each time
fexecutable clause> is encountered.

et ECtx be the current execution context object.

f ECtx has batching enabled and a pending statement batch context object, then let BC be th
pending statement batch-context object. Otherwise, let BC be null.

1%

f ECtx does not have batching enabled, then the statement object to be executed is obtained
from connProfile-using i and the user-defined type map associated with CT.

$qlj.runtinetprofile. RTStatement stnt =
connProfile.getStatenent ( i, CT.getTypeMap() )

Dtherwise, the statement object to be executed is obtained from connProf i | eusing i, BC, and
the’user-defined type map associated with CT.

gt - Tuntime. prof i e. RTStatenent Sttt =
connProfile.getStatenent ( i, BC, CT.getTypeMap() )

The statement stmt is used to execute the SQL operation described by the i-th entry of profile
PN, which can be obtained as follows:

sglj.runtine.profile.Entrylnfo entry =
CT.getProfile ( profileKey ).getEntrylnfo ( i ) ;
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Once the statement stmt has been obtained, but before the statement is executed, execution con-
trol methods are permitted to be called as needed given the current <execution context>, ECtx.
Execution control methods are defined by the following RTStatement interface methods:

— getMaxFieldSize

catMavdialdSiza
l\,uvuu/\l TCTTOOTZC

getMaxRows
— getMaxRows
— ¢@etQueryTimeout

— getQueryTimeout

Onc¢ the statement stmt has been executed but before the executionComplete method is called,
execption status methods can be called. Execution status methods are defined by the following
RTSgatement interface methods:

— getWarnings
— ¢learWarnings

Othgr method calls made to the statement stmt vary according to the type of <executable clause>.
The [following rules represent the default calls made_tosbind inputs, execute, fetch outputs, and
release the statement.

Unlgss explicitly specified, the following rules define the statement specific Code Generation calls
for gll <executable clause>s.

1) Let k represent the number of <embedded Java expression>s appearing in the <executable
¢lause>.

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

3) Iror each <embedded Java expression> HE appearing in the <executable clause>, if the <paran
ter mode> of HE; is M\ or INOUT, then:

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

) Let SM rgpréesent the setter method corresponding to JT, as given in Table 5, “SQLJ type
properties”.

) HE;\is bound to the statement using SM:

stnmt.SM (i, Hg ) ;

4) If ECtx has a batch context object with a pending statement batch and one or more of the
following conditions are false:

a) ECtx has batching enabled, as defined by the i sBat chi ng( ) method.
b) The statement is batchable, as defined by the i sBat chabl e( ) method.

¢) The statement is batch compatible, as defined by the i sBat chConpati bl e( ) method.
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then the pending statement batch is executed on the batch context object using the method
execut eBat ch( ).

BC. execut eBat ch() ;

5)

BC = stnt.getBatchContext();

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

gt nt. execut eUpdate ( ) ;

7) or each <embedded Java expression> HE appearing in the <executableclause>, if the <paran
g¢ter mode> of HE; is OUT or INOUT, then

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

) Let GM represent the getter method corresponding to JT,as’given in Table 5, “SQLJ type
properties”.

L) If GM is getObject, then HE; is fetched from the statement using getObject and the compile
time class of JT:

HEj = stnt.getCbject ( i, JT.class ) ;
d) If GM is not getObject, then HE; is fetched from the statement using GM:
HEj = stmt.GM( i ) ;

8) A call to executeComplete defines the end of the statement method invocations. It is called evep
if an exception occurs in an earlierstep.

gt nt. executeComplete ()

11.10 <context ctause>

Fumnpction
Spedify an execution context or statement context.
Formmat

<context clause> ::=
<l eft bracket><context spec clause> <right bracket>

<context spec clause> ::=
<connecti on cont ext>
| <execution context>
| <connection context> <comma> <execution context >

<connection context> ::=
<java id>

<execution context> ::=
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<java id>

Definitions and Rules

1) A <connection context> shall reference a Java expression the type of which is generated connec-
fon class, or a subclass of such a class.

2) If <connection context> is not explicitly stated, then the default connection is used for the
gxecutable statement.

3) An <execution context> shall reference a Java expression the type of which is
$qglj.runtime.ExecutionContext, or a subclass of such a class.

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

11.11 <statement clause>

Fumction

Speqify the execution of a subset of SQL statements.
Format

<st qt enent clause> ::=

<st gt enent spec clause> ::=

Syntax Rules

1)

2)

3)

122

<l eft brace><statenent spec clausex\<right brace>

<SQL procedure statenent>
| <conmpound st at enent >

An <SQL procedure_statément> contained in a <statement spec clause> that immediately con-
tains an <SQL executable statement> that immediately contains an <SQL control statement>
ghall immediately_¢ontain a <call statement>.

An <SQL precedure statement> contained in a <statement spec clause> shall not immediately
g¢ontain an <SQL executable statement> that immediately contains an <SQL data statement>
that immediately contains <declare cursor>, <open statement>, <close statement>, <dynamic

eclare cursor>, <allocate cursor statement>, <dynamic select statement>, <dynamic open state
xﬂentz <dynamic close statement>, <dynamic fetch statement>, <direct select statement: mul-
tiple rows>, <dynamic single row select statement>, <dynamic delete statement: positioned>,
<preparable dynamic delete statement: positioned>, <dynamic update statement: positioned>,
or <preparable dynamic update statement: positioned>.

An <SQL procedure statement> contained in a <statement spec clause> shall not immedi-
ately contain an <SQL executable statement> that immediately contains an <SQL transaction
statement> that immediately contains <start transaction statement>.
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4) An <SQL procedure statement> contained in a <statement spec clause> shall not immediately
contain an <SQL executable statement> that immediately contains an <SQL connection state-
ment>, <SQL session statement>, <SQL diagnostics statement>, <SQL dynamic statement>, or
<SQL-control declaration>.

NOTE 17 — <SQL dynamic statement> and <SQL-control declaration> are defined in 1ISO/IEC 9075-5.

Prqafile EntrylnfoProperties
— $QL String — Default as described in Subclause 9.9, “Entrylnfo overview”.

— I[Role — STATEMENT

11.12 <delete statement: positioned>

Fumction
Delegte a row of a table.
Fommat

<dellete statenent: positioned> ::=
' Al alternatives fromlSQ |EC9075-2
| DELETE FROM <t arget table>
WHERE CURRENT OF <iterator host expreSsion>

<itgrator host expression> ::= <enbedded Java‘expression>

Syntax Rules
1) [|insert this SR | Case:

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

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

Acgess Rules

INo additional Access Rules.

Gemeral'Rules

No additional General Rules.

Definitions and Rules

1) <iterator host expression> shall result in an instance of either a generated positioned iterator
class or a generated named iterator class that implements the interface sqlj.runtime.ForUpdate.
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2)

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

Profile Entrylnfo Properties

11.

Fumction
Updgate a row of a table.
Fommat

<update statenent: positioned> ::=

Syntax Rules

1)

Acgess Rules

Role — POSITIONED

Parameter Java fields — Describes the <embedded Java expression>s of the <delete state-
ent: positioned>, including the <iterator host expression>.

Descriptor — A 1-based java.lang.Integer value denoting the index of the“<iterator host ex-
pression> within the Parameter Java fields. This is used to be able to canveniently determine
vhich parameter corresponds to the positioned iterator.

13 <update statement: positioned>

I Al alternatives fromlSQ | EG9075-2
| UPDATE <target table>
SET <set clause list>
WHERE CURRENT OF <iteratoer host expression>

[[Insert this SR | Case:

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

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

No additional Access Rules.

General Rules

No additional General Rules.
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Definitions and Rules

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

— $QL String — Default as described in Subclause 9.9, “EntrylInfo overview”, with\the <iteraton
ost expression> replaced by a <dynamic parameter specification>.

— Role — POSITIONED

— IParameter Java fields — Describes the <embedded Java expression>s of the <update state-
ent: positioned>, including the <iterator host expression>.

— I[Descriptor — A 1-based java.lang.Integer value denoting the index of the <iterator host ex-
pression> within the Parameter Java fields. This is used/t0\be able to conveniently determine
vhich parameter corresponds to the positioned iterator:

11.14 <select statement: single row>

Fumction
Retrjieve values from a specified row of a.table.
Fommat

No afldi ti onal Fornat itens.

Syntax Rules

1) [[ Replace SR1) in ISOIIEC 9075-5 || Insert after SR4) | For each <target specification> TS that is an
+embedded variable name>,

Case:

) Af €select statement: single row> is contained in an <embedded SQL Java program>, then
T the value of the corresponding element of the <select list> shall be SQLJ output assignable
tol.

b) Otherwise, the Syntax Rules of Subclause 9.1, "Retrieval assignment”, shall apply to TS and
the corresponding element of the <select list>, as TARGET and VALUE, respectively.

Access Rules

No additional Access Rules.
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General Rules

1) [ Replace GR2) in ISO/IEC 9075-5 || Insert after GR5) | For each <target specification> TS that is an
<embedded variable name>,

Case:

Ell) If the <select statement: single row> is contained in an <embedded SQL Java programx;
then the corresponding value in the row of Q is assigned to TS as described in the following
Code Generation.

) Otherwise, the corresponding value in the row of Q is assigned to TS according to-the Gen-
eral Rules of Subclause 9.1, "Retrieval assignment”, as VALUE and TARGET, 'respectively.
The assignment of values to targets in the <select target list> is in an implementation-
dependent order.

Deflinitions and Rules

1) If the <select statement: single row> results in the generation of no-rows, then an SQLEXxcep-
tion condition is thrown: no data.

2) If the <select statement: single row> results in the generation of more than one row, then an
$QLException condition is thrown: cardinality violation.

3) let k represent the cardinality of the <select target_ list>.

4) et j represent the cardinality of the <select list>:

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

6) If k # j, then an SQLException is thrown: OLB-specific error — invalid number of columns.

7) lLet HE;, 1 (one) < i < K, representian <embedded Java expression> in <select target list>.
) HE; <expression> shall b&\either a <simple variable> or an <Lval expression>.

I) If HE; explicitly statesa <parameter mode>, then the specified mode shall be OUT.

L) Let JT represent-the corresponding <java datatype> of HE;.

d) If JT is a java“primitive type, and the value of the corresponding argument is an SQL null
value, thenraise an exception of type sqglj.runtime.SQLNullException.

Prqafile Entrylnfo Properties

— $QLString — The text of the <select statement: single row> with INTO <select target list>
emoved

— Role — SINGLE_ROW_QUERY
— Execute Type — EXECUTE_QUERY

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

Codle Generation

1)

2)
3)

4)

5)

6)

Result Set Type — POSITIONED_RESULT

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

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

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

)
)

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

) The statément is batch compatible, as defined by the i sBat chConpati bl e( ) method.

hen the pending statement batch is executed on the batch context object using the method
xecutieBat ch( ).

L et k represent the number of <embedded Java expression>s appearing in the <select state-
ent: single row>, not including those in the <select target list>.

f ECtx has a batch contextyobject BC with a pending statement batch and one or more of the
following conditions are false:

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

Result Set Info — Returns a Typelnfo object describing a particular HE of the <into
list>. The i-th Typelnfo object describes HE;. The Typelnfo object returned has mode-QUT],
dynamic parameter marker index —1, and Java type name corresponding to the name,of the
type of HE;. If HE; is a <simple variable>, then the Typelnfo object returned has\the samg
name as that of the <simple variable>. Otherwise, if HE; is a <complex expression>, then
the Typelnfo object returned has a null name.

Result Set Name — null

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

Let SM represent the setter method corresponding to JT, as given in Table 5, “SQLJ type
properties”.

HE; is bound to the statement.using SM.
stm.SM( i, Hg ) ;

avacut aBat ch( ) -
g Cet— Dot

S

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:

stnt . executeConplete () ;
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7)

8)

9)
10)

11)

12)
13)

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 ( ) ;

f m # n, then an SQLEXception is thrown by the generated code.
The RTResultSet object is advanced to its first and only row using next () :
fs.next () ;

f the invocation of next () returns false, indicating that there were no rows in_the-RTResultSdt
dbject, then an SQLEXxception is thrown by the generated code.

et j represent a variable ranging from 1 (one) to n.
fror each <embedded Java expression> HE; in <select target list>:
I) Let JT represent the <java datatype> of HE;.

) Let GM represent the getter method corresponding to 4T, *as given in Table 5, “SQLJ type
properties”.

) If GM is getObject, then HE; is fetched from the*RTResultSet object using getObject and
the compile-time class of JT.

HEj = rs.get ohject ( j, JT.class ) ;
¢) 1If GM is not getObject, then HE; is fetehed from the RTResultSet object using GM.
HE =rs.GM( ] ) ;

¢) 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.

@) The RTResUltSet object is closed, even if an exception occurs in an earlier step:

rs.close~( ) ;

INOTE 18.* If an implementation is able to detect that more than one row is returned, then an excep-
ion condition may be raised prior to the second invocation of rs.next(). Applications should not rely
pon the <select target list> containing the first row’s values if there is more than one result row.

11.15 <fetch statement>

Function

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

<fetch statenment> ::=
'l Al alternatives fromlSQ |EC9075-2
| FETCH [ [ <fetch orientation>] FROM]
<iterator host expression> |INTO <fetch target |ist>

Syntax Rules
1) [[insert this SR | Case:

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

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

2) [| Replace SR1) in ISO/IEC 9075-4 |[ Replace SR3) | Case:

d) 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 expression>, and let T be the table defined by the <cursor specification> of
DC.

) Otherwise, let CN be the <cursor name> in thesfetch statement>. CN shall be contained
within the scope of one or more <cursor name>s that are equivalent to CN. If there is more
than one such <cursor name>, then the oneiwith 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> denoted by CN.

3) [[ Insert after SRE)b)ii)) | For each <target specification> TS3 that is an <embedded variable name>,

Case:

q) If <fetch statement> is-contained in an <embedded SQL Java program>, then the value of
the corresponding column of table T shall be SQLJ output assignable to TS3.

) Otherwise, the Syntax Rules of Subclause 9.2, "Store assignment”, in ISO/IEC 9075-5 shall
apply to TS and.the corresponding column of table T as TARGET and VALUE, respectively.

Acdgess Rules

INo additional Access Rules.

Gemeral Rules

1) Otherwise, if the <fetch target list> contains more than one <target specifica-
tion>, then values from the current row are assigned to their corresponding targets identified
by the <fetch target list>. 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 of CR.
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Deflinitions and Rules

1)

2)

3)

4)

5)
6)
7

8)
9)
10)

Case:

i) If TV is the <SQL parameter name> of an SQL parameter of an SQL-invoked routine, then
the General Rules of Subclause 9.2, "Store assignment”, apply to TS and SV as TARGET
and VALUE, respectively.

Y Oithorwiaco
I—Otheraise;
Case:

1) If <fetch statement> is contained in an <embedded SQL Java program>, then-SV is
assigned to TV as described in the following Code Generation.

2) Otherwise, the General Rules of Subclause 9.1, "Retrieval assignment'i;nin ISO/IEC
9075-5 are applied to TV and SV as TARGET and VALUE, respectively.

f the execution of a <fetch statement> results in a row not found, then the values of the <em-
bedded Java expression>s contained in the <fetch target list> arg&.implementation-dependent.

f the execution of a <fetch statement> results in a row not found, then endFetch() becomes
true.

INOTE 19 — No SQLException is thrown for this condition:

fiterator host expression> shall result in an instance of a generated positioned iterator class o
& subclass of such a class.

The SELECT privilege for the executioncof <fetch statement> is based upon the authoriza-
tion identifier that was used to execute the <query clause> associated with <iterator host
gxpression>.

et k represent the cardinality ‘of the <fetch target list>.
et j represent the cardinality of the associated iterator’s <java type list>.

f kK # j, then an SQI{Exception condition is thrown: OLB-specific error — invalid number of
¢olumns.

| et SLE denpte.a SELECT list expression of the associated iterator.

L et IT denote a <java datatype> in the associated iterator’s <java type list>.

et HE;, 1 (one) < i < k, represent an <embedded Java expression> in <fetch target list>:

b) If HE; explicitly states a <parameter mode>, then the specified mode shall be OUT.
c) Let JT represent the corresponding <java datatype> of HE;.
d) IT; shall be the same as JT.

e) If JT is a <java primitive type>, and the value of the corresponding argument is an SQL
null value, then raise an exception of type sqlj.runtime.SQLNullException.
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Profile Entrylnfo Properties

The <fetch statement> is implemented as a client-side translation that populates the <embedded
Java expression>s of the <fetch target list> using the contents of the current row of the iterator.
Since it does not require database access (execute of any statement), it does not appear in the

profile.

Codle Generation

The |<fetch statement> is special. It represents a client-side translation that does not require
datapase access and therefore does not appear in the profile. Accordingly, it does not access conneg
tion [context or its contained connected profile.

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

2) Case:
q) If <fetch orientation> specifies NEXT, then let IEM be next ().
) If <fetch orientation> specifies PRIOR, then let IEM be previyous( ).
£) If <fetch orientation> specifies FIRST, then let IEM be&i)rst ().
d) If <fetch orientation> specifies LAST, then let IEM-be | ast ().
¢) If <fetch orientation> specifies ABSOLUTE, thef’ let IHE be the value of the <simple valug

)

3) The iterator is positioned on a row-using I1EM:

4) |If the invocation of IEM returns true, then:

)

tb)
)

[E. | EM

=Y

specification> and let IEM be absol ut e(1 HE) .

If <fetch orientation> specifies RELATIVE, then let IHE be the value of the <simple value
specification> and let IEM be rel atiwe( | HE) .

Let n represent the number of <embedded Java expression>s appearing in the <fetch targejt
list>.

Let j represent’a variable ranging from 1 (one) to n.

For eacly<embedded Java expression> HE; in <fetch target list>, HE; is fetched from the
iterator' using getCol:

HE; = IEgetColj () ;

11.16 <assignment statement>

Function

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

No addi ti onal Format itens.

1) [|Replace SR7) | Case:

) If <assignment statement> is contained in an <embedded SQL Java program> and, the

Acdgess Rules

Gemeral Rules

1) [|[Replace GR2) | If <assignment target> is a <target specification> that is the <embedded variablg

Defiinitions ‘and Rules

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

) Otherwise, if the <assignment target> simply contains an <embedded variable name> or a

<assignment target> simply contains an <embedded variable name>, then let 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 SQLJ output assignablexto JT.

<host parameter specification> and the <assignment source> is a <value expression>, then
the Syntax Rules of Subclause 9.1, "Retrieval assignment”, in ISO/MEC 9075-5 are applied to
<assignment target> and <assignment source> as TARGET and.VALUE, respectively.

INo additional Access Rules.

ame> of a host variable or embedded Java\expression T or the <host parameter specification>
f a host parameter T, then

Case:

1%

) If <assignment statement> is hot contained in an <embedded SQL Java program>, then th
value of <assignment source> is assigned to T according to the General Rules of Subclause
9.1, "Retrieval assignment”, in ISO/IEC 9075-5, with <assignment source> and T as VALUE
and TARGET, respectively.

) Otherwise, thewalue of <assignment source> is assigned to T as specified in Subclause 11.9,
“<executable.clause>".

| et AT represent the <assignment target>.

| étT T represent the <java datatype> of AT.

Let AS represent the SQL type of <assignment source>.
AT shall be either a <simple variable> or <Lval expression>.
If AT explicitly states a <parameter mode>, then <parameter mode> shall specify OUT.

If TT is a <java primitive type>, and the runtime value of AS is an SQL null value, then raise
an exception of type sqglj.runtime.SQLNullException.
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Profile Entrylnfo Properties
— SQL String — Uses the default as specified in Subclause 9.9, “Entrylnfo overview”.

— Role — STATEMENT

11.17 <commit statement>

FuIction
Ter
Fommat

inate the current SQL-transaction with commit.

No afldi ti onal Fornmat itens.

Syntax Rules

[No additional Syntax Rules.

Acgess Rules

INo additional Access Rules.

Gemeral Rules

o additional General Rules.

Deflinitions and Rules

OTE 20 — Conformance, to.SQL/OLB requires support only of the COMMIT and optional WORK
eywords.

Prqfile Entrylnfo.Properties
— $QL String~-Exact text of the matching production.
— I[Role — COMMIT

— IParameter Java fields — No parameters allowed.

11.18 <rollback statement>

Function

Terminate the current SQL-transaction with rollback, or rollback all actions affecting SQL-data
and/or schemas since the establishment of a savepoint.
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Format

No addi ti onal Format itens.

Acdgess Rules

Gemeral Rules

Deflinitions and Rules

Prqafile Entrylnfo Properties

11.19 <set transactien statement>

Fu
Set
Fo

No afldi ti onalvFormat itens.

Syntax Rtres

1)

INo additional Syntax Rules.

INo additional Access Rules.

o additional General Rules.

OTE 21 — Conformance to SQL/OLB requires support only of the ROLLBACK and optional WORK
eywords.

QL String — Exact text of the matching préduction.
ole — ROLLBACK

arameter Java fields — No parameters allowed.

ction

the characteristies-of the next SQL-transaction for the SQL-agent.
ntmat

If <set transaction statement> is contained in an <embedded SQL Java program>,
then <set transaction statement> shall not contain a <transaction mode> that immediately
contains <diagnostics size>.

Access Rules

134

No additional Access Rules.
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General Rules

No additional General Rules.

Profile Entrylnfo Properties

— $0L String — Exact text of matching production
— Role — SET_TRANSACTION
— IParameter Java fields — No parameters allowed.

— IDescriptor — An instance of class sqglj.runtime.profile.SetTransactionDescriptor that de
gcribes the <transaction access mode> and <isolation level> of the <set transaction statement>

11.,0 <call statement>

Fumction

Invoke an SQL-invoked routine.
NOTE 22 — Support for <call statement> is not required for gonformance to Core SQLJ.

Fommat

No afldi ti onal Fornmat itens.

Syntax Rules

INo additional Syntax Rules.

Acgess Rules

INo additional Access Rules.

Genmeral Rules

o additional General Rules.

Defliinitions and Riiles

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

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

{ <call statement> }

— Role — CALL

— [Execute Type — EXECUTE

Codle Generation

1) All <embedded Java expression>s with <parameter mode> of IN or INOUT are bound as speci-
ied in the default rules for <executable clause>.

2) If ECtx has a batch context object BC with a pending statement batch and_é6ne or more of the
following conditions are false:

I) ECtx has batching enabled, as defined by the i sBat chi ng( ) meéthod.
) The statement is batchable, as defined by the i sBat chabl ()~ method.

L) The statement is batch compatible, as defined by the i'sBat chConpati bl e( ) method.

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

BC. execut eBat ch() ;

3) |If batching is enabled on ECtx, as defined by~ sBat chi ng( ), and the statement is batchable,
s defined by i sBat chabl e( ), then the statement is placed into a batch context object which
ecomes the current batch context object:

C = stnt. getBatchContext();

4) Otherwise, if batching is not €nabled on ECtx or the statement is not batchable, then the
gtatement is executed using\execute:

gtnt.execute ()

5) All <embedded JavaZexpression>s with <parameter mode> of OUT or INOUT are assigned as
gpecified in the default rules for <executable clause>.

6) A call to executeComplete defines the end of the statement method invocations. It is called
nly aftef. all side-channel results have been visited using the associated execution context’s
etNextResultSet method. If no side-channel results are produced, executeComplete is called
mmiediately. It is called even if an exception occurs in an earlier step:

+ o It
3 T

aveao Corprl-at
H—ExXeect €t

eConphete———
11.21 <assignment clause>

Function

Assigns the value of an SQL operation to a Java variable, Java field, or parameter.
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Format

<assi gnnment cl ause> ::=

<asgl gnnent spec clause> ::=

Deflinitions and Rules

1)

2)

3)

4)

5)

6)

<Lval expression> <equal s operator>
<l eft brace> <assignnent spec clause> <right brace>

<query cl ause>
| <function cl ause>
| <iterator conversion clause>

A\n <assignment clause> shall not appear in the control list of a FOR loop.

\n <assignment clause> is not permitted to appear where a Java assighment expression, but
mot an assignment statement, is permitted to appear.

\n <assignment clause> has the effect of evaluating <assignment spec clause> and assigning it
alue to <Lval expression>.

[

f the <assignment spec clause> is a <query clause>, then:

I) 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
sqglj.runtime.ResultSetlterator.

£) If T is a generated positioned iterator class, then the number and types of columns of the
guery shall match those of the iterator class declaration.

f the <assighment spec clause> is a <function clause>, then:
d) 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.

L) If JT is a Java primitive datatype and the runtime value of the FT is an SQL null value,
then raise an-exception of type sqlj.runtime.SQLNullException.

d) FT shall,be SQLJ output assignable to JT.
f the <assignment spec clause> is an <iterator conversion clause>, then:

@)-Let IT be the <java datatype> of <Lval expression>.

b) JT shall refer to an object whose type is generated iterator class.

11.22 <query clause>

Function

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

<query clause> ::=

Syntax Rules

1)

2)

3)

4)
5)

<query expression> [ <order by clause> ]

L et QC be the <query clause> and let T be the result of evaluating the <query expression> QE
immediately contained in QC.

L et AC be the <assignment clause> whose <assignment spec clause> immediately’contains QC
and let ACI be the iterator object referenced by the <Lval expression> immediately contained i
AC.

=)

L et IDC be the implicit <declare cursor> of ACI that is the <declare curser> effectively per-
formed by an SQL-server as a result of the execution of AC and let €S_be the cursor specified by
DC.

DE is the simply underlying table of CS.

f an <order by clause> is specified, then:

) Let K; be the <sort key> contained in the i-th <sort’specification>.
I) Let DT be the declared type of K;.

£) If DT is a user-defined type, then the comiparison form of DT shall be FULL.
d) K; shall not be a <literal>.

¢) If QE is a <query expression body> that is a <non-join query expression> that is a <non-join
query term> that is a <non-join query primary> that is a <simple table> that is a <query
specification>, then the <cursor specification> is said to be a simple table query.

f) Case:

i) If <sort specification list> contains any <sort key> K; that contains a column reference
to a column'that is not a column of T, then:

1) The-<cursor specification> shall be a simple table query.
2)\/Case:

A) If K; is not equivalent to a <value expression> immediately contained in any
<derived column> in the <select list> SL of <query specification> QS contained
in QE, then:

1) T shall not be a grouped table.

I1) QS shall not specify the <set quantifier> DISTINCT or directly contain one
or more <set function specification>s.

I11) Let Cj be a column that is not a column of T and whose column reference is
contained in some K;.
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1V) Let SKL be the list of <derived column>s that are <column name>s of
column references to every Cj. The columns C; are said to be extended sort
key columns.

V) Let TE be the <table expression> immediately contained in QS.

Lot ST b thao raciilt of Aol ot
A>3 T

)

Acgess Rules

Gemneral Rules

INo additional Access Rules.

AY 1 " aoathao ooz onocifinatianS .
} L= CJ LAV S B AV A VTe Jw ) ) Sapw ) | UVMIUMLIIIH L% Ay \.Iubl_y erJ\p\llll\aMLlUll .
SELECT SL, SKL FROMTE
B) Otherwise:
1) LetSTbheT.

I1) For every <derived column> DC, of SL that is equivalent to)K;, if DC. has g
<column name>, then let CNg be that <column name>; otherwise:

1) Let CNe be an implementation-defined <colummpame> that is not equa
to any <column name> of any column of ST.

2) DC:. is effectively replaced by DE. AS CNg in the <select list> of ST,
where DEg is the <derived element>,0f{DCs.

1) K; is effectively replaced by CNe.
ii) Otherwise, let ST be T.
ST is said to be a sort table.

Kj is a <value expression>. The <value.gxpression> shall not contain a <subquery> or a <sat
function specification>, but shall contain a <column reference>.

i) Let X be any <column reference> directly contained in K;j.

ii) If X does not contain an explicit <table or query name> or <correlation name>, then K;
shall be a <column_jame> that shall be equivalent to the name of exactly one column gf
ST.

NOTE 23 — A previgus version of ISO/IEC 9075 allows <sort specification> to be a <signed integerp
to denote a colunminsreference of a column of T. That facility no longer exists. See Appendix E,
"Incompatibilities\with X3.135-1992 and X3.135.4-1996", in ISO/IEC 9075-2.

1) Let T be the result of the <query expression>.

2) If T is empty, then a completion condition is raised: no data.

3) If an <order by clause> is not specified, then ordering of the rows that result from <query
clause> is implementation-dependent.
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4) If an <order by clause> is specified, then the ordering of rows of the result is effectively deter-
mined by the <order by clause> as follows:

a)

b)

Let TS be the sort table.

Each <sort speC|f|cat|on> specmes the sort direction for the corresponding sort key K,

I'F DECSC & ot cnacifiad tha +h cart-cnact Hication +thao thao cort divaction for 1
\¥J

d)

Defjinitions and Rules

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

2) let j represent the degree/of Q.

3) let SLE denote a column of Q.

4) let IT represent/the iterator type of the associated iterator object.

5) Case:

)

G
HBDe=Sc151R6t JSpPTTTTICT H—rRe—+th SOUT T opPCTImcoTroT™= tHeR—tRe-SofrtaHecHoR—+1of LAY ] 1S

ascending and the applicable <comp op> is the <less than operator>. Otherwise, the sort
direction for K; is descending and the applicable <comp op> is the <greater than operator>|

Let P be any row of TS and let Q be any other row of TS, and let PV; and QV; be thé valugs
of Kj in these rows, respectively. The relative position of rows P and Q in the.result is
determined by comparing PV; and QV; according to the rules of Subclause 8:2, “<comparisop
predicate>", in ISO/IEC 9075-2, where the <comp op> is the applicable <comp op> for

Kj, with the following special treatment of null values. A sort key valUe that is null is
considered equal to another sort key value that is null. Whether a saft key value that is
null is considered greater or less than a non-null value is impleméntation-defined, but all
sort key values that are null shall either be considered greater“¢han all non-null values or
be considered less than all non-null values. PV; is said to precede QV; if the value of the
<comparison predicate> “PV; <comp op> QV;" is true for the-applicable <comp op>. If PV;
and QV; are not null and the result of “PV; <comp op>QV;” is unknown , then the relativd
ordering of PV; and QV; is implementation-dependent:

In TS, the relative position of row P is before row’@’if PV, precedes QV\, for some n greater
than 0 (zero) and less than or equal to the number of <sort specification>s and PV; = QV;
for all i < n. The relative order of two rows,that are not distinct with respect to the <sort
specification>s are implementation-dependent.

The result table specified by the <cursor specification> is TS with all extended sort key
columns (if any) removed.

If\WWT is interface sqlj.runtime.ResultSetlterator, then no further type checking is performed
on SLE.

b)

140

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

ii) If k # j, then an SQLEXxception is thrown: OLB-specific error — invalid number of
columns.

iii) Let i represent a variable ranging from 1 (one) to k.
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iv) For each <java datatype> JD in <java type list>, let i be its associated range varable.
1) Let ST represent the SQL datatype of SLE;.
2) Let JT represent the Java datatype of JD;.

) If 1T is of type <named iterator>_then-

i) If SLE is not named in the query by a legal Java identifier, then SLE shall be givénya
column alias that is a legal Java identifier by means of the SQL phrase AS i dent’i)fi er .

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

iii) If k is greater than j, then an SQLException condition is thrown: OLB:=specific error —
invalid number of columns.

iv) Let SLN represent the SQL name or alias of an associated SLE:
V) Let i represent a variable ranging from 1 (one) to k.
vi) Let n represent a variable ranging from 1 (one) to j.
vii) For each <java pair> JP in <java pair list> let i be)its associated range variable.

1) If there exists an SLE, the SLN of which.isya case-insensitive match of the <java
id> associated with JP;, then let n be the index of the first such SLN; otherwise, It
n be 0 (zero).

2) If nis 0O (zero), then an SQLException condition is thrown: OLB-specific error —
invalid number of columns.

3) Let JT represent the Java'datatype of JP;.
4) Let ST represent the'SQL datatype of SLER.
d) ST shall be SQLJ outputiassignable to JT.

The constructor method of the corresponding <iterator declaration clause> shall be in scope.

$OL String&-Default as described in Subclause 9.9, “Entrylnfo overview”.

Role — M _IT implements interface sqlj.runtime.ForUpdate, then role is QUERY_FOR_
UPDATE. If IT is (not merely implements) interface sqglj.runtime.ResultSetlterator, then role i
UNTYPED. Otherwise, role is QUERY

xecute Type — IT IT Is Interface sqlj.runtime.ResultSetlterator, then EXECUTE_UPDATE;
otherwise, EXECUTE_QUERY

Parameter Java fields — Describes the <embedded Java expression>s appearing in the
<executable clause>, as described in Subclause 9.9, “Entrylnfo overview”. Additionally, if IT
is interface sqlj.runtime.ResultSetlterator, then the <Lval expression> of the return result is
described as an additional parameter.

e Param Count — Gives the number of <embedded Java expression>s appearing in the <ex-
ecutable clause>, as described in Subclause 9.9, “Entrylnfo overview”. Additionally, if IT is
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interface sqlj.runtime.ResultSetlterator, then the count is incremented by one to reflect the
parameter describing the <Lval expression> of the return result.

Param Info — Returns a Typelnfo object describing a particular <embedded Java
expression>, as described in Subclause 9.9, “EntryIlnfo overview”. If IT is interface
sqglj.runtime.ResultSetlterator, then a Typelnfo object descring the <Lval expression> of the

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

Codgle Generation
1) Let k represent the number of <embedded Java expression>s appearing in the <query clause>.
2) leti represent a variable ranging from 1 (one) to k.

3) Iror each <embedded Java expression> HE; appearing in the <query clause>:

I

TetarT Tesuitis Teturmned as an additionat paralrieter, dpp(—:dring altel alt otrer paraimneters.

Result Set Name — If IT is interface sqglj.runtime.ResultSetlterator, then null;,otherwise
the class name of IT.

Result Set Type — If IT is of type <positioned iterator>, then POSI TI ONED-RESULT. If IT i$
of type <named iterator>, then NAMED_RESULT. If IT is interface sqlj.runtimé.ResultSetlterator,
then NO RESULT.

Result Set Count — If IT is of type <positioned iterator>, thenthe cardinality of the
<java type list> of the associated iterator, k. If IT is of type <mamed iterator>, then
the cardinality of the <java pair list> of the associated iterator, k. If IT is interface
sqlj.runtime.ResultSetlterator, then 0 (zero).

Result Set Info — If IT is of type <positioned iterator>, then returns a Typelnfo object
describing a JD in <java type list>. The i-th Typelnfo object describes JD;. The Typelnfo
object returned has name = null, mode = OUT,dynhamic parameter marker index = —1,
and Java type name corresponding to the name' of the type of JD;. If IT is of type <named
iterator>, then returns a Typelnfo object describing a JP in <java type list>. Since a nhamed
iterator is used, the order of the Typelnfg-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 nhame
corresponding to the name of the(type of JP. If IT is interface sqglj.runtime.ResultSetlteratof,
then there are no Typelnfo oljjects returned.

Let JTyvepresent the <java datatype> of HE;.

Let"SM represent the setter method corresponding to JT, as given in Table 5, “SQLJ type
properties”.

c)

HE; is bound to the statement using SM:
stm.SM( i, Hg ) ;

4) Let IE represent the <Lval expression> on the left hand side of the <assignment clause>.

5) Let IT represent the <java datatype> of IE.

142
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6) If ECtx has a batch context object BC with a pending statement batch and one or more of the
following conditions are false:

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

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

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

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

C. execut eBat ch();
7) Case:
@) If IT is interface sqlj.runtime.ResultSetlterator, then:

i) If batching is enabled on ECtx, as defined by i sBat chi ng( ).\anhd the statement is
batchable, as defined by i sBat chabl e( ), then the statementis placed into a batch
context object which becomes the current batch context object.

BC = stnt. getBat chContext();
ii) The statement is executed using executeUpdate.

iii) 1E is fetched from the statement using getObject, the compile-time class of IT, and
an index one greater than the number of<<xembedded Java expression>s in the <query
clause>:

IE = stnt.gethject(k + 1y IT.class);

) Otherwise:

i) An RTResultSet is created using executeQuery.

ii) IE is assigned td the result of creating a new iterator object.

8) A call to executeConiplete defines the end of the statement method invocations. It is called
g¢ven if an exception*occurs in an earlier step:

gt mt. execut €Corpl ete () ;

11.P3 <function clause>

Function

Invoke an SQL-invoked function.
NOTE 24 — Support for <function clause> is not required for conformance to Core SQLJ.

Format

<function clause> ::=
VALUES <l eft paren> <routine invocation> <right paren>
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Syntax Rules

1)
2)

3)

Acgess Rules

Gemeral Rules

1)
2)

3)

Prqfile Entrylnfo Properties

CodeGeneration

1)

2)

Let RI be the <routine invocation> immediately contained in the <function clause>.

Let SR be the subject routine specified by applying the Syntax Rules of Subclause 10.4, "<rou-

tine invocation>", in ISO/IEC 9075-2, to RI.

$R shall be an SQL-invoked function.

INo additional Access Rules.

et SAL be the <SQL argument list> immediately contained in <routinesxinvocation>.

The General Rules of Subclause 10.4, "<routine invocation>", in ISOAEC 9075-2, are applied
vith SR and SAL as the subject routine and SQL argument list,-respectively, yielding a value Y
that is the result of the <routine invocation>.

The value of <functions clause> is V.

$OL String — Rewritten in JDBC-specified function call syntax with all <embedded Java
gxpression>s replaced by <dynamic parametef; specification>.

{ ? = CALL <routine invocation> }
Role — VALUES

Parameter Java fields — Describes both the <Lval expression> of the return result and all
fembedded Java expression>§\appearing in the <function clause>.

¢ Param Count — Gjves 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 expres-
sion>. Thed<Lval expression> of the containing <assignment clause> is the first Typelnfo
object retdrned, at index 1 (one). The i-th Typelnfo object describes the i-th <embedded
Java expression> appearing in the original <assignment clause> (or, equivalently, the i-th
<dynamic parameter specification> in the SQL String Java field), where i is a one-based
index.

All <embedded Java expression>s are bound according to the rules specified for <executable
clause> with the exception that the parameter index is increased by 1 (one).

If ECtx has a batch context object BC with a pending statement batch and one or more of the
following 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.
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c) The statement is batch compatible, as defined by the i sBat chConpati bl e( ) method.

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

BC. execut eBat ch() ;

3)

s defined by i sBat chabl e( ), then the statement is placed into a batch context object which
ecomes the current batch context object.

C = stnt.getBatchContext();

4) The statement is executed using executeUpdate:

gt nt . executeUpdate ( ) ;
5) Let RE represent the <Lval expression> on the left hand side of the <assignment clause>.
6) let RT represent the <java datatype> of RE.

7) Let GM represent the getter method corresponding to JT, as,given in Table 5, “SQLJ type
properties”.

8) Case:

&) If GM is getObject, then RE is fetched from the statement using getObject and the compile
time class of RT:

RE = stnt.getCbject ( 1, RT.class )
) Otherwise, RE is fetched from the statement using GM:
RE = stnmt.GM( 1)

9) A call to executeComplete defines.the end of the statement method invocations. It is called evep
if an exception occurs in an earlier step:

gt nt. execut eConpl ete (-9
11.P4 <iteratoreonversion clause>

Fumction
Speqify the conversion of a JDBC ResultSet into a strongly-typed iterator object.
Fommat

<iterator conversion clause> ::=
CAST <result set expression>

<result set expression> ::=
<enbedded Java expression>
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Definitions and Rules

1) The <java datatype> of <result set expression> shall implement the interface java.sql.ResultSet.

2) After an iterator conversion, the result of further calls to the ResultSet object given by the

3)

4

4)
5)
6)
7)

146

4)

tb)
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Closing the iterator assigned by the <Lval expression> will also close the ResultSet of the
cresult set expression>.

L et RE represent the runtime value of <result set expression>.
et j represent the number of columns contained in RE.

L et IT represent the iterator type of the <Lval expression>.
Case:

If IT is of type <positioned iterator>, then:

If IT is of type <named iterator>, then:

Let k represent the cardinality of the <java type list>of the associated iterator.

If k # j, then an SQLException condition is threwn: OLB-specific error — invalid
number of columns.

Let i represent a variable ranging from 2<fone) to k.
For each <java datatype> JD in <javaitype list>, let i be its associated range variable.
1) Let ST represent the SQL datatype of the i-th column of RE.

2) Let JT represent the Java datatype of JD;.

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

If k is greaterithan j, then an SQLException condition is thrown: OLB-specific error —
invalid number of columns.

Let SDN/represent the name of an associated column of RE.
Let)i represent a variable ranging from 1 (one) to k.

Let n represent a variable ranging from 1 (one) to j.

Object Language Bindings (SQL/OLB)

) 1 H H 1D H HI Y lod 3 loo to HIPIgn | H |
Ul T4Aault sjava pJdait JE T Sjava Pgait Tis=, 180 T UT TS assuiidttu Tdiiyc vdariauic.

1) Let n be the index of the first column whose SLN is a case-insensitive match of the
<java id> associated with JPj, or O (zero) if no such SLN exists.

2) If nis 0 (zero), then an SQLEXxception condition is thrown: OLB-specific error —
invalid number of columns.

3) Let JT represent the Java datatype of JP;.

4) Let ST represent the SQL datatype of the n-th column of RE.
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c) ST shall be SQLJ output assignable to JT.

8) The constructor method of the corresponding <iterator declaration clause> shall be in scope.

Profile Entrylnfo Properties

— [Execute Type — EXECUTE_UPDATE
— $tatement Type — CALLABLE_STATEMENT

— IParameter Java fields — Describes both the <Lval expression> of the return result and the
Lresult set expression> appearing in the <iterator conversion clause>

Param Count — 2

Param Info — Returns a Typelnfo object describing a particular <embedded Java expres-
sion>. 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.

Codle Generation

1) Let RE represent the <Lval expression> on the leftdiand side of the <assignment clause>.
2) lLet RT represent the <java datatype> of RE,

3) lLet HE represent the <result set expression> of the <iterator conversion clause>.

4) HE is bound to the statement using setObject:

stnt.setbject(2, HE)¢

5) If ECtx has a batch context object BC with a pending statement batch and one or more of the
following conditions dre)false:

) ECtx has batehing enabled, as defined by the i sBat chi ng( ) method.
) The statement is batchable, as defined by the i sBat chabl e( ) method.

) Thestatement is batch compatible, as defined by the i sBat chConpati bl e( ) method.

hen\the pending statement batch is executed on the batch context object using the method
Xegut eBat ch( ) .

BC. execut eBat ch() ;

6) If batching is enabled on ECtx, as defined by i sBat chi ng( ), and the statement is batchable,
as defined by i sBat chabl e( ), then the statement is placed into a batch context object which
becomes the current batch context object.

BC = stnt. getBatchContext();
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7) The statement is executed using executeUpdate:

8)

9)

stnt. execut eUpdat e();

RE is fetched from the statement using getObject and the compile-time class of RT:

RE = stnt.getbject(1, RT.class);

\ call to executeComplete defines the end of the statement method invocations. It isrcalled even
if an exception occurs in an earlier step.

stnt . execut eConpl ete();
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12 Additional features

12.

Fumction
Speqify a statement that groups other statements together.
Fonmmat

<conpound statenent> ::=

Defiinitions and Rules

1)

2)

3)

4)

1 SOQL blocks

BEG N
{ <SQ. procedure statenent> <sem colon> }...
END

\n <compound statement> is a hon-Core extension to the set of SQLJ <statement spec clause>$.

An SQL block is permitted to appear in a <statement clause>. It consists of one or more <SQL
%rocedure statement>s (i.e., any of the SQL:- Constructs that are permitted to appear in a <statg

ent clause>, except for an SQL block), terminated by semicolons, sandwiched between BEGIN
nd END:

#sql { BEG N
I NSERT | NTO RAIN (MONTH, RAINFALL) VALUES (:x, :Yy);
SELECT MAX( RAI NFALL) TNTO :z FROM RAI N WHERE MONTH - : x;
END };

$QLJ follows the SQL/PSM rules for the semantics of blocks in which a contained statement
faises an exception and)in which a host variable is referenced in multiple statements.

f an <embedded(Jdava expression> containing an <Lval expression> has either an implicit or

g¢xplicit <parameter mode> of OUT or INOUT in a given <SQL procedure statement> then

t LV denote‘the location of the <Lval expression>. If another <embedded Java expression>

ontaining ‘an <Lval expression> has either an implicit or explicit <parameter mode> of IN or

NOUT N a subsequent <SQL procedure statement> and the location of the <Lval expression>
LV, 'then the value of the <Lval expression> is implementation-defined.

Profile ENntryInfo PToOperties

— SQL String — Default as defined in Subclause 9.9, “EntrylInfo overview”.

Role — BLOCK
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12.2 sqglj. runtime . ExecutionContext

Providing runtime support of the ExecutionContext Java fields with the following routines, if
set to anything other than their default values, is not part of Core SQLJ; it is implementation-
defined whether or not such support is provided. If an implementation does not support an assigned
setting, and an attempt Is made to register a statement with such an ExecutionContext, then an
SQLEXxception condition is thrown: OLB-specific error — unsupported feature.

— @etMaxFieldSize
— getMaxFieldSize
— getMaxRows
— getMaxRows;
— g@getQueryTimeout

— getQueryTimeout
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13.

13.1.1 sqlj. runtime . ConnectionContext

publ
The

performed during a session with a specific database. A connection context object maintains a JDBC

Con

a default ExecutionContext object by which SQL operation execution semantics are permitted to be
querjied and modified.

In agldition to those methods defined by this interface, eachyconcrete implementation UserCtx of a
conrjection context object shall provide the following methods:

| It includes utility classes such AsciiStream that are used directly by the SQLJ programnaer;

ISO/IEC 9075-10:2000(E)

Package sqlj . runtime

sglj.runtime package defines the runtime classes and interfaces used by the SQLJ program-

interfaces such as ResultSetlterator that appear as part of a generated class declaration

1 SQLJ runtime interfaces

ic interface Connecti onCont ext

ConnectionContext interface provides a set of methods that manage~a’set of SQL operations

7

[72)

hection object on which dynamic SQL operations are permitted to be performed. It also contain

Returns a profile key for a particular profile.Loader object and profile name:

public static Object getProfil eKey
( sqlj.runtime.profile.Loader |,
String profileNane ) throws, SQLException ;

Returns a top level profile object for'a particular profile key:

ublic static sqlj.runtine,.profile.Profile getProfile ( Cbject key )

eturns the default connection context object for the UserCtx class:
ublic static User@ x ‘get Def aul t Context ( )

ets the default ¢ennection context object for the UserCtx class:

ublic statie~Void setDefaultContext ( UserCtx dflt )

eturns-the user-defined type map associated with the ConnectionContext class in the format
pecified- in [JDBC2.0]:

ubkic static java.util.Mp get TypeMap ( ) ;

Constructs a connection context object:

public UserCtx ( String url, String user, String pwd, bool ean autoComit )
throws SQLException ;

public UserCtx ( String url, Properties info, boolean autoCommit )
t hrows SQLException ;

public UserCtx ( String url, boolean autoConmit )
t hrows SQLException ;
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public UserCtx ( ConnectionContext other )

Note that an invocation of UserCtx causes either a new JDBC Connection object to be created or
an existing Connection (or ConnectionContext) object to be reused. If the invocation causes an
exception to be thrown, then the Connection object is closed only if the invocation caused it to be

crea

throws SQLException ;

ad
et

Notd
that
any

obje
even

13.1

13.1

publ
The
Sesg

[«

13.1

publ
The
See

13.1

13.1

if the constructor call throws an exception.

1.1 Variables

1.1.1 CLOSE_CONNECTION

ic static final bool ean CLOSE_CONNECTI ON
underlying JDBC Connection object should be closed.
Also

$ubclause 13.1.1.2.1, “close ()"

bubclause 13.1.1.2.2, “close (boolean)”

1.1.2 KEEP_CONNECTION

ic static final bool ean KEEP_CONNECTI ON

Also

bubclause 13.1.1.2.1, ‘close ()"

$ubclause 13.1.1.2:2:-*close (boolean)”

1.2 Methods

1.2.>close ()

publ

i c_abstract void close ( ) throws SQLException

that, for any UserCtx constructor that creates a JDBC Connection object during construction
Connection object will be automatically closed if the constructor call throws an exception:-For
|UserCtx constructor that uses an already opened JDBC Connection object (or connection-contex
t) passed from the client, that Connection object (or connection context object) will remain ope

underlying JDBC Connection object should not be closed.

= -+

Releases all resources used in maintaining database state on this connection context object, closes

any open ConnectedProfile objects, and closes the underlying JDBC Connection object. This method
is equivalent to cl ose( CLOSE_CONNECTI ON) .

Throws

— SQLException — if unable to close the connection context object

152
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See Also

— Subclause 13.1.1.2.2, “close (boolean)”

13.1.1.2.2 close (boolean)

publ

Rele
close
undsg
shar
lying
pass
CON
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Parfameters

—
q

Thi

[«

See

[«

13.1

publ
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$QLEXxception — if unable to close the conngction context object

$ubclause 13.1.1.1.1, “CLOSE_CONNECTION"

$ubclause 13.1.1.1.2, "KEER.CONNECTION"

i c abstract void close ( bool ean cl oseConnection )
throws SQLException

ases all resources used in maintaining database state on this connection context object .and

s any open ConnectedProfile objects managed by this connection context object. Since the
rlying JDBC Connection object managed by this connection context object is permitted to be

ed between multiple connection context objects, it is not always desirable to close the under-
JDBC Connection object when cl ose( ) is called. If the constant KEEP_CONNECTION is

ed, the underlying JDBC Connection object is not closed. Otherwise, if the-constant CLOSE _
NECTION is passed, the underlying Connection object is closed.

E 25 — A connection context object is automatically closed at the time itris-garbage-collected. A conne

context object closed in such a way does not close the underlying JDBE €ohnection object since it will

be automatically closed at the time it is garbage-collected.

loseConnection — is CLOSE_CONNECTION if the underlying Connection object should also be
losed

OwWsSs

Also

.1.2.3 getConnectedProfile (Object)

i c abstract CohnectedProfile getConnectedProfile ( Object profil eKey )
t hrows SQLException

connection’econtext object maintains a set of ConnectedProfile objects on which SQL statement
prepared.sCollectively, the set of ConnectedProfile objects contained in a connection context

t represent the set of all possible SQL operations that are permitted to be performed between
ime\that this connection context object is created and the time that it is destroyed.

[7)

The

profileKey object shall be an object that was returned via a prior call to getPTofileKey( ). AN

exception is thrown if a ConnectedProfile object could not be created for this connection context
object.

Parameters

— profileKey — the key associated with the desired profile object
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Returns

— The ConnectedProfile object associated with a profileKey for this connection context object.

Throws

(¥ B i Hr | o amlD. £1 los " Lol el PIpR |
— PYLLALCTULIUIT — 1T UIT CUTTTICLITuUrtuiic vpjolt LUUTU TIUL UT LITadltu

— lllegalArgumentException — if the profileKey is null or invalid

13.1.1.2.4 getConnection ()

publji c abstract Connection get Connection ( )

Notg that, depending on construction, the returned Connection object might be shared between
manly connection context objects.

Returns

— The underlying JDBC connection object associated with this conngction context object.

13.1.1.2.5 getExecutionContext ()

publji c abstract Executi onContext getExecutionContect ( )

The |default execution context object is the execution*context object used if no explicit context object
is sUpplied during the execution of a particular SQL" operation.

The [returned default ExecutionContext object refers to the default ExecutionContext object in this
conrjection context object and, as such, anyxchanges made to the returned object are visible in the
conrjection context object.

Returns

— The default execution contextobject used by this connection context object.

13.4.1.2.6 isClosed-()

publ|ic abstract beolean isd osed ( )
Retyrns true if this execution context object has been closed; otherwise, returns false.
Returns

— If this‘execution context object has been closed, then true; otherwise, false.

13.1.2 sqlj. runtime . ForUpdate

public interface ForUpdate

An interface implemented by iterator classes whose instances will be used in a positioned update
or delete statement (as parameter to a WHERE CURRENT OF clause). The class of every iterator
object that is to be passed as a parameter to a WHERE CURRENT OF clause must implement this
interface.
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13.1.2.1 Methods

13.1.2.1.1 getCursorName ()

publ

ic abstract String getCursorName ( ) throws SQLException

Get

InS
upda

SQL
The
NOT

Ret

Thi

13.]

publ

e TTame of the Tmpticit SQLCTursor used by this Tterator:

QL, a result table is retrieved through a named cursor. The current row of a result canbe
ited or deleted using a positioned update or delete statement that references the cursor‘name.

J supports this SQL feature by providing the name of the implicit cursor used by an\iterator.
current row of an iterator is also the current row of this implicit cursor.

E 26 — If positioned update is not supported, then an SQLException is thrown.
urns

The iterator’'s SQL cursor name.

OwWs

bQLEXxception — if a database access error occurs.

.3 sqglj . runtime . Namedlterator

ic interface Nanedlterator
ext ends Resul tSetlterator

An interface implemented by all iterators that employ a strategy of binding by name. All such

iterd
orde

In a
shal

—

tors depend on the name of the columns-of the data to which they are bound, as opposed to th
I of the columns to which they are bound.

pdition to implementing this interface, classes that implement the Namedlterator interface
provide:

A\ public constructor that, when invoked, takes an RTResultSet object as an argument. If the

(

onstruction of a named(iterator results in an exception being thrown, it is assumed that the
erator automatically closes the underlying RTResultSet object. This only applies to exception
hrown during construction.

named accessor method for each <java id> appearing in the <java pair list> of the <iterator
eclarationclause> that declared the current iterator. Each named accessor method uses as
S name<dn‘exact case-matching copy of its <java id>. Using case-insensitive comparison, the
ame of:the accessor method is equal to the name of its associated result column.

nce next() has returned false, the behaviour of any named accessor method is implementatio

D

°Z

=]

(l | e
gepencent:

13.1.4 sqlj. runtime . Positionedlterator

publ

An i

ic interface Positionedlterator
extends ResultSetlterator

nterface implemented by all iterators that employ a by position binding strategy. All such

iterators depend on the position of the columns of the data to which they are bound, as opposed to
the names of the columns to which they are bound.
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In addition to implementing this interface, classes that implement the Positionedlterator interface

shall

provide:

— A public constructor that, when invoked, takes an RTResultSet object as an argument. If the

C

onstruction 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

13.1

13.1

publ
This

FNTOWTI (.]Ufi”g CONSUIUCLion.

positioned accessor method for each column in the expected result. The name of the positione
ccessor method for the N-th column will be getColN.

4.1 Methods

4.1.1 endFetch ()

i c abstract bool ean endFetch ( ) throws SQLException

method is used to determine the success of a FETCH. . . | NTO statement; it returns true if the

last attempt to fetch a row failed, and returns false if the last attempt was successful. Rows are
attempted to be fetched when the next () method is called (whichr is called implicitly during the
execption of a FETCH. . . | NTO statement).

NOT
Ret

Thi

Se€d

13.]

publ

An i
of an

13.1

E 27 — If next () has not yet been called, this method retarns true.

urns

f the iterator is not positioned on a row, then true; otherwise, false.

OwWsSs

BQLEXception — if a database access grror occurs

Also

$ubclause 13.1.5.2.9, “next ()~

1.5 sqlj . runtime . ResultSetlterator

ic interface ResultSetlterator

hterface thatdefines the shared functionality of those objects used to iterate over the contents
iterator:

.5.1" Variables

13.1.5.1.1 ASENSITIVE

publ

ic static final int ASENSITI VE

Constant used by the “sensitivity” Java field, indicating that the iterator is defined to have an

asen
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13.1.5.1.2 FETCH_FORWARD

publ

ic static final int FETCH FORWARD

Constant used by sqlj . runtime . Scrollable . setFetchDirection, sqlj . runtime . Execution-

Con

text . getFetchDirection, and sqlj . runtime . ExecutionContext . setFetchDirection to

indi

13.1.5.1.3 FETCH_REVERSE

publ

Cong
Con
indi

13.1.5.1.4 FETCH_UNKNOWN

publ

Con
Con
indi

13.1.5.1.5 INSENSITIVE

publ

Con
inse

13.1.5.1.6 SENSITIVE

publ

Con;

sensjtive cursor.

13.1.5.2 Meéethods

NOTE 28'*~0nce method isClosed() has returned true, the behaviour of any other method on that iteratd
is implementation-dependent.

IS Py - — - o - ST [ £ [ . et -
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ic static final int FETCH REVERSE

tant used by sqlj . runtime . Scrollable . setFetchDirection, sqlj . runtithe . Executior
text . getFetchDirection, and sqlj . runtime . ExecutionContext . setFetchDirection tp
ate that the rows in an iterator object will be processed in a reverse direction, last-to-first.

ic static final int FETCH UNKNOAN

tant used by sqlj . runtime . Scrollable . setFetchDirection, sqlj . runtime . Executior
text . getFetchDirection, and sqlj . runtime . ExecutionContext . setFetchDirection tp
ate that the order in which rows in an iterator object\will be processed is unknown.

ic static final int INSENSITIVE

tant used by the “sensitivity” Java field, indicating that the iterator is defined to have an
nsitive cursor.

ic static final int_SENSITIVE

tant used by the ‘Sensitivity” Java field, indicating that the iterator is defined to have a

=

13.1.5.2.1 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 a database access error occurs
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13.1

publ

SQLJ runtime interfaces

5.2.2 close ()

ic abstract void close ( ) throws SQLException

Closes the iterator object, releasing any underlying resources. It is recommended that iterators
be explicitly closed as soon as they are no longer needed, to allow for the immediate release of

ot : ol
resoprcestitat are Mo 1onger 1eeaeu.

NOT

Thi
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13.1
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Retrn
obje
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Ret

Thi

[«

$ubclause 13.1.5.2.8, “isClosed ()"

The current fetch size for the iterator object.

$QLException — if a database erreroccurs.

E 29 — If it is not already closed, an iterator is automatically closed when it is destroyed.

OWSs

EQLException — if there is a problem closing the iterator

Also

5.2.3 getFetchSize ()

hroni zed public int getFetchSize ( ) throws SQLExceptiion

ieves the number of rows that is the current fetch size fep this iterator object. If this iterator
t has not set a fetch size by calling the method setFetchSize, or has set a fetch size of 0 (zero
the value returned is implementation-dependent.

urns

ows

>

o

13.1.5.2.4 getResultSet ()
publfic abstract Result Set~getResultSet ( ) throws SQLException
Retyrns the JDBC ResultSet object associated with this iterator. The produced JDBC ResultSet
obje¢t must have normal JDBC functionality, as defined in the JDBC specification (in particular,
SQU null values fetched with JDBC positional column access methods will not raise an SQLNull-
Excgption). This-method is provided to facilitate interoperablity with JDBC.
NOTE 30 — “Support for this method is implementation-defined and not part of Core SQLJ. An SQLExceptio
will be threwn if this method is not supported.

If gndmplementation supports this method, then any synchronization between the iterator and the produce
JDBC RCDU:tSCt ubjcut ;b ;III}J:L‘:IIICI ﬁatim |-dcfi||cd.

For maximum portability, this method should be invoked before the first next () method invocation on the

iterator. Once the JDBC ResultSet object has been produced, all operations to fetch data should be through
the JDBC ResultSet object.

Returns

— A JDBC ResultSet object for this iterator.
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Throws

— SQLException — if no JDBC ResultSet object is available for this iterator

13.1.5.2.5 getRow ()

synghroni zed public int getRow ( ) throws SQ.Exception
Retrjieves the current row number. The first row is number 1, the second is number 2, and so‘on.

Returns

— If there is no current row, then O (zero); otherwise, the number of the current row.

Thirows

— $QLException — if a database error occurs.

13.1.5.2.6 getSensitivity ()

synghroni zed public int getSensitivity () throws SQLException

Retrjieves the sensitivity of this iterator object. The sensitivity is determined by the <iterator
declgration clause> and by the SQLJ runtime implementation that created the iterator object.

Returns
— Case:

¢ If this iterator object was declared with the <predefined iterator with keyword> sensitivit)
and a corresponding <with value>SENSITIVE, and the SQLJ runtime that created this
iterator object supports sensitiveriterators, then Resul t Set | t er at or . SENSI Tl VE.

¢ If this iterator object wastdeclared with the <predefined iterator with keyword> sensitivit)
and a corresponding <with value> INSENSITIVE, and the SQLJ runtime that created this
iterator object supports-insensitive iterators, then Resul t Set | t er at or. | NSENSI Tl VE.

¢ If this iterator ebject was declared with the <predefined iterator with keyword> sensitivity
and a corresponding <with value> ASENSITIVE, then Resul t Set I t er at or . ASENSI Tl VE.

¢ Otherwise/-an implementation-dependent value.

Thirows

— $QLException — if a database error occurs.

13.1.5.2.7 getWarnings ()

public abstract SQ.WArning getWarnings ( ) throws SQ.Exception

The first warning reported by calls on this iterator is returned. Subsequent iterator warnings will
be chained to this SQLWarning.
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The warning chain is automatically cleared each time the iterator object is advanced to the next
row.

NOTE 31 — 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.

Returns

— If there are no errors, then null; otherwise, the first SQLWarning.

Thiows

— $OQLException — if a database access error occurs

13.1.5.2.8 isClosed ()

publji c abstract bool ean isCl osed ( ) throws SQLException
Returns

— If this iterator has been closed, then true; otherwise, false

Thiows

— $QLException — if an error occurs determining the close status of the iterator.

Sed Also

— $ubclause 13.1.5.2.2, “close ()"

13.1.5.2.9 next ()

publji ¢ abstract bool ean next ( .) “throws SQLException

Advances the iterator to the nextrow. At the beginning, the iterator is positioned before the first
row.

NOTE 32 — A FETCH. . . | NTO statement performs an implicit invocation of next () on the iterator passed.

Returns

— If there was a)next row in the iterator, then true; otherwise, false.

Thirows

— $QKEXxception — if an exception occurs while changing the position of the iterator

13.1.5.2.10 setFetchSize (int)

synchroni zed public void setFetchSize (int rows ) throws SQ.Exception

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
s( )

=

not satisfied, where ECtxt is the ExecutionContext object that was used to create this iteratg
bject.
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13.1.6 sqlj. runtime . Scrollable

publ
This

ic interface Scroll abl e

interface provides a set of methods that all scrollable iterator objects support. The effect of an

update on a Scrollable iterator object is implementation-defined.

13.1

Non
13.1

13.1

publ
Mov|

If th
resp

If th
resp
absd

An 3
or af
NOT
callir

Ret

Thi

$QLException — if a‘database access error occurs or row is O (zero).

.6.1 Variables
.6.2 Methods
.6.2.1 absolute (int)

i c abstract bool ean absolute ( int row) throws SQLExcepti on
bs the iterator object to the row with the given row number.

e row number is positive, the iterator object moves to the row,with the given row number with
bct to its beginning. The first row is row 1, the second is rewy2, and so on.

e given row number is negative, the iterator object maves to an absolute row position with
ect to its end. For example, calling absol ut e(-1) positions the iterator object on the last row,
| ut e(-2) indicates the next-to-last row, and so on.

ttempt to position the iterator object beyond its first or last row leaves the iterator object befon
ter its first or last row, respectively.

E 33 — Calling absol ut e(1) is the same ascalling first (). Calling absol ute(-1) is the same as
glast().

urns

D

f the iterator object is on a row,.then true; otherwise, false

OWsSs

13.1.6.2.2 afterlvast ()

publji ¢ abstfiagct void afterLast ( ) throws SQ.Exception

Moves theiterator object to immediately after its last row. Has no effect if the iterator object
contains no rows.

Throws

— SQLException — if a database access error occurs

13.1.6.2.3 DbeforeFirst ()

publ

ic abstract void beforeFirst () throws SQLException

Moves the iterator object to immediately before its first row. Has no effect if the iterator object
contains no rows.
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Throws

— SQLException — if a database access error occurs

13.1.6.2.4 first ()

publ
Mov|
Ret

Thi

13.1

publ

Retn
fetch
spec

Ret

Thi

[«

13.1
publ
Indi
Ret

The fetch direction for this iterator object.

$QLEXxception — if a database aceess error occurs.

i c abstract boolean first () throws SQLException
bs the iterator object to its first row.
urns

f the iterator object is on a row, then true; If there are no rows, then false.

OwWsSs

bQL Exception — if a database access error occurs

.6.2.5 getFetchDirection ()

ic abstract int getFetchDirection ( ) throws SQ.ExCeption

ieves the direction for fetching rows for this iterator object. If this iterator object has not set 3
direction by calling the method set Fet chDi r ecti on{\), then the value returned is the default
fied in Subclause 13.1.6.2.13, “setFetchDirection, (int)”.

urns

Oows

.6.2.6 isAfterLast ()

i c abstract bool gan-i sAfterLast ( ) throws SQ.Exception
cates whether theliterator object is after its last row.

urns

f the iterator object is positioned after its last row, then true; otherwise false. Returns false
vhen the iterator object contains no rows.

Thi

COVALS,

A=A A 54

— SQLException — if a database access error occurs

13.1.6.2.7 isBeforeFirst ()

publ

i c abstract boolean isBeforeFirst ( ) throws SQ.Exception

Indicates whether the iterator object is before its first row.
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Returns

— If the iterator object is positioned before its first row, then true; otherwise false. Returns false
when the iterator object contains no rows.

Throws

13.1

publ
Indi
Ret

1

Thi

13.1

publ

Indi

NOT
fetch

Ret

1

Thi

[«

13.1
publ

$OQLException — if a database access error occurs

.6.2.8 isFirst ()

i c abstract boolean isFirst () throws SQ.Exception
cates whether the iterator object is on its first row.

urns

f the iterator object is positioned on its first row, then true; otherwise-false. Returns false whe
he iterator object contains no rows.

OWSs

EQLException — if a database access error occurs

.6.2.9 isLast ()

i c abstract bool ean isLast ( ) throws: SQLException

tates whether the iterator object is on its-Jast row.

E 34 — Invocation of the method i sLast( ) may be expensive, because the SQLJ driver might need tg
ahead one row in order to determine.whether the current row is the last row.

urns

f the iterator object is positioned on its last row, then true; otherwise false. Returns false whe
he iterator object contains no rows.

Oows

$OQLException,~ if a database access error occurs

.6.2.10~last ()

i c-abstract boolean last ( ) throws SQLException

=]

Moves the iterator object to its last row.
Returns

f the iterator object is positioned on a row, then true; otherwise false. Returns false when the
terator object contains no rows.

Throws

— SQLException — if a database access error occurs
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13.1.6.2.11 previous ()

public abstract bool ean previous ( ) throws SQLException
Moves the iterator object to its previous row.
Returns

Th

13.1.6.2.12 relative (int)

pub

Moves the iterator object the given number of rows, either positive ©r negative, from its current
position. Attempting to move beyond its first or last row positions’the iterator object before or after
its first or last row, respectively. Invoking rel ative(0) is validybut does not change the iterator
obje¢t position.

Returns

Th

13.1.6.2.13 setFetchDirection (int)

publfic abstract void setFetchDirection (int direction ) throws SQLException

Gives the SQLJ runtimé-ahint as to the direction in which rows of this iterator object are processed.
The

Pa

Th

f the iterator object is positioned on a row, then true; if it is positioned before its first row, or
after its last row, then false. Returns false when the iterator object contains no rows.

IToOws

EQLException — if a database access error occurs

Ilic abstract boolean relative ( int rows ) throws SQ.Excepti-on

f the iterator object is positioned on a row, then true; false otherwise. Returns false when the
iterator object contains no rows.

ITows

BQLEXxception — if a database access’error occurs

default value issglj . runtine. ResultSetlterator . FETCH FORWARD.
1ameters

irection.~~ the initial direction for processing rows.

ITOwWs

SQLException — if a database access error occurs, or the given direction is not one of Result-
Setlterator . FETCH_FORWARD, ResultSetlterator . FETCH_REVERSE, or ResultSetlterator
. FETCH_UNKNOWN.
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13.2 SQLJ Runtime Classes

13.2.1 sqlj . runtime . AsciiStream

java. |l ang. Obj ect

+H

publ

AscC
com
Stre

to kmow both its length and the way to interpret its octets. Therefore; an InputStream object cannqt

be p

See

[«

[«

13.7

13.2
publ

Cres

NOT
subs

Partameters

$ubclause 13.2.2, “sqlj . runtime . BinaryStream?

$ubclause 13.2.7, “sqlj . runtime . UnicodeStream”

----java.io.lnputStream

+----java.io. FilterlnputStream
I
+----sqglj.runtime. Stream/ apper
I
+----sqlj.runtinme.Ascii Stream

ic class Ascii Stream
ext ends StreanW apper

iStream (sqlj.runtime.AsciiStream) is a class derived from java.io.lpputStream. The octets
brising an AsciiStream object are interpreted as ASCII characters. dnorder to process an Input
Am object as an input argument to an executable SQL operationian SQLJ implementation hag

hssed directly, but rather shall be an instance of AsciiStrearmn, ‘BinaryStream, or UnicodeStreany.

Also

.1.1 Constructors

1.1.1 AsciiStream (InputStream)

ic AsciiStream ( I nputStrneamin )

tes an ASClI-valued InputStream object with an uninitialized length.

E 35 — The length Jdava field shall be set via a call to set Lengt h( ) before an AsciiStream object is
ituted for an input (er’inout) parameter in an invocation of an SQL operation.

n — thednputStream object to interpret as an AsciiStream object.

13.2

LA.2 AsciiStream (InputStream, int)

publ

ic AsciiStream ( InputStreamin, int length )

Creates an ASCII-valued InputStream object of given length.
Parameters

166

n — the InputStream object to interpret as an AsciiStream object.

ength — the length in octets of the AcsiiStream object.
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13.2.2 sqlj. runtime . BinaryStream

j ava. |l ang. Obj ect

+----java.io.|lnputStream
I
+ jn\ln [ilfa) Eiltnrlnpanfrn:m
I
+----sqlj.runtine. StreamV apper
I
+----sqlj.runtine. BinaryStream
publfic class BinaryStream

BinaryStream (sqlj.runtime.BinaryStream) is a class derived from java.io.InputStream. The octets

com

Strepm object as an input argument to an executable SQL operation, an SQLJ implementation hag
to kmow both its length and the way to interpret its octets. Therefore, an(InputStream object canng

be p

Sed Also

13.2.2.1 Constructors

13.4.2.1.1 BinaryStream (InputStream)

publ

Cregdtes a Binary-valued InputStream object with an uninitialized length.
NOTE 36 — The length Java field\shall be set via a call to set Lengt h( ) before a BinaryStream object is

subs

Pafameters

13.4.2.1.2 .BinaryStream (InputStream, int)

$ubclause 13.2.1, “sqlj . runtime . AsciiStream”

$Pubclause 13.2.7, “sqlj . runtime . UnicodeStream”

ext ends StreamW apper

brising a BinaryStream object are not interpreted as characters. In order to)process an Input-

—+

hssed directly, but rather shall be an instance of AsciiStream, BinaryStream, or UnicodeStreany.

ic BinaryStream ( | nput Stream\in )

ituted for an input (or ingUt)-parameter in an invocation of an SQL operation.

n — the InputStream object to interpret as a BinaryStream object.

publlji c Bi\naryStream ( InputStreamin, int length )
Credtes‘a binary valued InputStream object of given length.
Parameters

— in — the InputStream object to interpret as a BinaryStream object.

ength — the length in octets of the BinaryStream object.
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13.2.3 sqlj . runtime . DefaultRuntime

j ava. |l ang. Obj ect

I
+----sqlj.runtinme. Runti neCont ext

+ cql runtine DefaultPRuntine

I
T

publjic cl ass Defaul t Runtinme
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.

13.4.3.1 Constructors

13.4.3.1.1 DefaultRuntime ()

publjic DefaultRuntinme ( )

13.4.3.2 Methods

13.4.3.2.1 getDefaultConnection ()

publfi c Connection getDefaul t Connection ( )

The [default data source defined in INDI is used toestablish the default connection. If no such data
sourge is defined or the connection cannot be established, then null is returned.

Returns

— |If the default data source does not'exist or cannot establish a connection, then null; otherwise, g
default Connection object, as defined by the default data source.

Oveérrides

— get Def aul t Connecti @an()) in class RuntimeContext

Sed Also

— $ubclause 13:2.5.1.1, “DEFAULT_DATA_SOURCE”"

13.4.3.2.2 getLoaderForClass (Class)

aat
gt

| oadar cadaerkEorClace ( Cl acc faorCl acc |\
=Octaet GOt oSS or oS 9t oraSSo—}

]
=oatae

publk

(]

Creates and returns a default Loader object that uses the class loader of the given class.
Parameters

— forClass — the class with which the resulting Loader object is to be associated.

Returns

— A default Loader object for the given class.
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Overrides

— get Loader For O ass( ) in class RuntimeContext

See Also
— gubctauseH-2-+ sl —rontime—profite —Defautttoacder"
13.2.4 sqlj. runtime . ExecutionContext
javg. | ang. Obj ect
I+- ---sqlj.runtine. Executi onCont ext
publfi c cl ass Executi onCont ext

An B
are
exec
subs
desc
canc
obje
NOT
The
SQL
the
opers:
this
Sameg

Sed

13.2

13.7

publ

Con
adds

$ubclause 13.1.1.2.5, “getExecutionContext ()”

ext ends Obj ect

FxecutionContext object provides the execution context in which executable SQL operations
performed. An execution context object contains a number of operations for execution control,
Lition status, and execution cancellation. Execution control operations modify the semantics of
equent SQL operations executed on this execution context olject. Execution status operations
Fibe the results of the last SQL operation executed on thiséexecution context object. Execution
ellation methods terminate the currently executing SQL “gperation on this execution context
t.

E 37 — Concurrently executing SQL operations are expected to use distinct execution context objects.
pxecution context class implementing the ExecutionContext interface is not expected to support multiplg
operations executing with the same execution contéxt object. The client is responsible for ensuring
roper creation of distinct execution context objects where needed, or synchronizing the execution of
itions on a particular execution context object:~lIt is also assumed that generated calls to methods on
Class appear within a synchronized block te avoid concurrent calls. Recursive SQL execution calls on th
connection context object are supported:

Also

D

4.1 Variables

4.1.1 ADD-BATCH_COUNT

ic statictfinal int ADD BATCH COUNT

tant possibly returned by get Updat eCount indicating that the last statement encountered was
d to the existing statement batch rather than being executed.

See

Also

— Subclause 13.2.4.3.14, “getUpdateCount ()"

13.24.1.2 AUTO_BATCH

publ

ic static final int AUTO BATCH

Constant passed to set Bat chLi mi t to indicate that implicit batch execution should be performed,

and

that the actual batch size is at the discretion of the SQLJ runtime implementation.
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See Also

— Subclause 13.2.4.3.20, “setBatchLimit (int)”

13.2.4.1.3 EXEC_BATCH_COUNT

publ

Con
batc

Sed

13.9

publ

Cong
the
exec

Se€d

13.2

publ

Cong
addd

See

[«

13.7

publ

Con

ic static final int EXEC BATCH COUNT

tant possibly returned by get Updat eCount indicating that the last execution was a statement
N execution.

Also

bubclause 13.2.4.3.3, “executeBatch ()”

$ubclause 13.2.4.3.14, “getUpdateCount ()”

4.1.4 EXCEPTION_COUNT

ic static final int EXCEPTI ON_COUNT

tant possibly returned by getUpdateCount indicating that an exception was thrown before
ast execution was successfully completed, or that no operation has yet been attempted on this
Lition context object.

Also

$ubclause 13.2.4.3.14, “getUpdateCount ()”

4.1.5 NEW_BATCH_COUNT

ic static final int NEWBATCHJCOUNT

tant possibly returned by get\bUpdat eCount indicating that the last statement encountered was
d to a new statement batch)rather than being executed.

Also

$ubclause 13.2.43.14, “getUpdateCount ()"

4.1.6 QUERY_COUNT

ic static final int QUERY_COUNT

tant possibly returned by getUpdateCount indicating that the last execution produced a RTRe

sultSet object or Iterator.
See Also

— Subclause 13.2.4.3.14, “getUpdateCount ()"
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13.2.4.1.7 UNLIMITED_BATCH

publ

ic static final int UNLIM TED BATCH

Constant passed to set Bat chLi mi t to indicate that no implicit batch execution should be performed
upon reaching a certain batch size.

Sed Also

13.3.4.2 Constructors

13.4.4.2.1 ExecutionContext ()

publ
The

13.4.4.3 Methods

13.4.4.3.1 cancel ()

publ
The

execpted by another thread using this execution context object. Note that this method has no effec
if thpre is no RTStatement object currently being executed for this execution context object. If then

is a

emptied.
Throws

Sed Also

13.4.4.3.25execute ()

publ

bubclause 13.2.4.3.20, “setBatchLimit (int)”

i ¢ ExecutionContext ( )

default constructor for the ExecutionContext class.

ic void cancel ( ) throws SQLException

cancel() method can be used by one thread to gancel an SQL operation that is currently being

aD

pending statement batch on this execution context object, the statement batch is canceled and

BQLEXxception — if unable_te-cancel

$ubclause 13.2.4.3:5,.executeUpdate ()"

bubclause 132:4:3.4, "executeQuery ()"

i C~pool 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:
Batching is currently disabled on this execution context object.
The currently registered RTStatement object is not batchable.

The currently registered RTStatement object is not batch compatible with the pending state-
ment batch.
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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 RT-
Statement object is batchable, then the statement is batched rather than executed. The pending
statement batch is replaced by a statement batch that includes the currently registered RTState-

ment object as returned by RTSt at enent . get Bat chCont ext (). Note that in this case, the statement

pendjng, the JDBC ResultSet objects are closed and discarded, and resources are released.

If a
SQL

Iti
Furt
currg

Ret

Thi

q

ment object (for example, the expiration of the query timeout previously set by invoking
getQueryTimeout() on this execution context object).

\1%

=

produced any side-channel result sets, and otherwise returns false. The getNextResultSet()
od is used to obtain the next JDBC ResultSet object. When the RTStatement object is released,
ipdate count is set to QUERY_COUNT.

E 38 — This method is called by generated code. Most programs<{do need to call it directly. Instead,
will use only getNextResultSet() to navigate multiple JDBC ResultSet objects.

he current operation produces multiple JDBC ResultSet objects, it is not released until all JDBC Resultt
bjects have been processed and get Next Resul t Set () réturns null. If this execution context object is
to execute an SQL operation while JDBC ResultSet objécts are still pending from the previous operatiom,
an RTStatement object execution completes while JIDBC ResultSet objects from a recursive call are stil

nis operation also produces side-channel update\counts, they are discarded.

n error occurs during execution of the SQL ‘eperation, the current RTStatement object is released and ah
Exception is thrown. Subsequent calls to,get Next Resul t Set () will return null.

5 assumed that this method is called-within a block that is synchronized on this execution context object.
nermore, it is also assumed that.the previous call to register and the subsequent call to release the
nt RTStatement object both appear within the same synchronized block.

urns

f the statement produced a side-channel result set, then true; otherwise false.

OwWsSs

EQLException — if an error occurs during the execution of the currently registered RTState-

See AlsO

— Subclause 13.2.4.3.2, “execute ()"

— Subclause 13.2.4.3.17, “registerStatement (ConnectionContext, Object, int)”

— Subclause 13.2.4.3.12, “getNextResultSet ()"
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13.2.4.3.3 executeBatch ()

public synchronized int[] executeBatch ( ) throws SQ.Exception

Executes the pending statement batch contained in this execution context object and returns the
result as an array of update counts. If no pending statement batch exists for this execution context
obje¢t;motisretornetd:

[

Upon direct or exceptional return from this method, update count is set to EXEC BATCH COUNT.-f th
method returns successfully, the batch update counts of this execution context object are updated t
reflect the return result.

O

Oncg this method is called, the statement batch is emptied even if the call results in @n exception.
If a hew statement batch is created as a result of executing the current batch, the"new batch is
impllicitly executed. Subsequent calls to this method return null until another batchable statement
is added.

Notq that exceptions returned by this method will generally be instances pf\\ava. sql . Bat chUpdat efxcept i on.

Returns

— If no statement batch exists, then null; otherwise, an array_ of update counts containing one
lement for each command in the batch.

he array is ordered according to the order in which‘¢emmands were inserted into the batch.
ach element either contains a non-negative updaté’count, or the value —2 as a generic succes§
ndicator, or the value —3 as a generic failure indicator. Failure may also be indicated by an
rray that has fewer elements than the number of commands in the batch. In this case, each
lement must contain either a non-negative update count or the value —2 as a generic success
ndicator.

Thows

— $QLException — if a databasg access error occurs while executing the statement batch.

13.2.4.3.4 executeQuery ()

publfic RTResult Set eXecuteQuery ( ) throws SQ.Exception

Invokes the execute@uery() method on the currently registered RTStatement object. Prior to
statgment execution, if there is a pending statement batch on this execution context object then th
statgment batchy is implicitly executed using Bat chCont ext . execut eBat ch( ). If a new statement
batch is created as a result of executing the current statement, the new batch is implicitly executed.
When the\RTStatement object is released, the update count is set to QUERY_COUNT.

NOTE~39 — This method is called by generated code. Most programs do not need to call it directly.

1%

It is assumed that this method is called within a block that is synchronized on this execution context object.
Furthermore, it is also assumed that the previous call to register and the subsequent call to release the
current RTStatement object both appear within the same synchronized block.

Returns

— The result of calling executeQuery on the currently registered RTStatement object.
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Throws

— SQLException — if an error occurs during the execution of the given RTStatement object

See Also

— $ubctause 16"+ 5" executeRTQuery()*

— $ubclause 13.2.4.3.17, “registerStatement (ConnectionContext, Object, int)”

13.4.4.3.5 executeUpdate ()

publjic 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 conditions are true:

— [Batching currently disabled on this execution context object.
— The currently registered statement is not batchable.

— The currently registered RTStatement object is not batch gompatible with the pending state-
ment batch.

then| the statement batch is implicitly executed using Bat chCont ext . execut eBat ch( ).

If bgdtching is currently enabled on this execution context object and the currently registered RT-
Statement object is batchable, then the statement;is batched rather than executed. The pending
stat¢gment batch is replaced by a statement batch which includes the currently registered RTState-
meng object, as returned by RTSt at enent . get.Bat chCont ext (). If the statement was added to the
existing statement batch, update count isiset to ADD_BATCH COUNT. Otherwise, if the statement was
addgd to a new statement batch, updaté.count is set to NEW BATCH COUNT.

Othgrwise, this invokes the execut eUpdat e( ) method on the currently registered RTStatement
obje¢t. If a new statement batchiis created as a result of executing the current statement, the new
batch is implicitly executed.~\WWhen the RTStatement object is released, the update count will be
updated accordingly.

NOTE 40 — This method iscalled by generated code. Most programs do not need to call it directly.

It i assumed that this-method is called within a block that is synchronized on this execution context object.
Furthermore, it isc@lse” assumed that the previous call to register and the subsequent call to release the
currgnt RTStatement object both appear within the same synchronized block.

Returns

— The update count resulting from the execution of the currently registered RTStatement object.

Throws

— SQLException — if an error occurs during the execution of the given RTStatement object.
See Also

— Subclause 13.2.4.3.5, “executeUpdate ()"

— Subclause 13.2.4.3.17, “registerStatement (ConnectionContext, Object, int)”

174 Object Language Bindings (SQL/OLB) © ISO/IEC 2000 — All rights reserved


https://standardsiso.com/api/?name=83f08604d2c20aa806c19f2e2f7ae2e4

ISO/IEC 9075-10:2000(E)
13.2 SQLJ Runtime Classes

13.2.4.3.6 getBatchLimit ()

synchroni zed public int getBatchLimt ()

Returns the current batch limit that was set for this execution context object.
Returns

— Case:
¢ If the maximum batch size is unlimited, then UNLI M TED BATCH.
¢ If the maximum batch size is finite and implementation-dependent, then AUTQ/BATCH,

¢ Otherwise, a maximum batch size n>0.

13.4.4.3.7 getBatchUpdateCounts ()

publji ¢ synchroni zed int[] getBatchUpdateCounts ( )

Retyrns an array of update counts containing one element for eachcommand in the last state-
meng batch to successfully complete execution. Returns null if{no statement batch has completed
execption.

— If no statement batch has completed execution, then null; otherwise, an array of update countg
esulting from the last statement batch executed.

he array is ordered according to the orderiin which commands were inserted into the batch.

ach element either contains a non-negative update count, or the value —2 as a generic success
ndicator, or the value —3 as a generid¢-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
¢lement must contain either a non-negative update count or the value —2 as a generic success
ndicator.

13.2.4.3.8 getFetchDirection ()

synghroni zed public.snt getFetchDirection () throws SQLException

Retrjieves the current fetch direction for scrollable iterator objects generated from this Execution-
Context object. \If-this ExecutionContext object has not set a fetch direction by calling set Fet chDi rgction(),
then| the value returned is the default specified in Subclause 13.2.4.3.21, “setFetchDirection (int)”.

— SQLException — if a database error occurs
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13.2.4.3.9 getFetchsSize ()

synchroni zed public int getFetchSize ( ) throws SQ.Exception

Retrieves the number of rows that is the current fetch size for iterator objects generated from
this ExecutionContext object. If this ExecutionContext object has not set a fetch size by calling

setRetchSizethenthevatoereturned-isO<(zero)—Hthis ExecutionContextobject has—seta o
neggtive fetch size by calling the method setFetchSize, then the return value is the fetch size

spec

Returns

Thows

13.4.4.3.10 getMaxFieldSize ()

publ

The
colu
appl
colu

affeqts both out and inout parameters passed, andithe result returned from any executable SQL

oper

By default, the maximum Java field size limit' is zero (unlimited).
Returns

13.2

publ

The
retu
If th

By d
Ret

The current fetch size for iterator objects generated from this ExecutionContext.qbject.

$QLException — if a database error occurs

The current maximum Java field size limit; O (zero) means unlimited.

fied on setFetchSize.

i ¢ synchronized int get MaxFiel dSize ( )

maximum Java field size limit (in bytes) is the maximum amount of data returned for any
nn value for SQL operations subsequently executed wsing this execute context object; it only
jes to BINARY, VARBINARY, LONGVARBINARY, CHAR, VARCHAR, and LONGVARCHAR
mns. These columns can be fetched into Java String, Byte array, or Stream objects. The limit

ation. If the limit is exceeded, the excess datd is discarded.

4.3.11 getMaxRows/()

i ¢ synchroni zed«j*ht get MaxRows ( )

maximum rows limit is the maximum number of rows that any iterator or JDBC ResultSet
rned by SQL\gperations subsequently executed using this execution context object can contain
e limit isrexceeded, the excess rows are dropped.

efault, the max rows limit is zero (unlimited).
urns

— The current maximum rows limit; O (zero) means unlimited.
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13.2.4.3.12 getNextResultSet ()

public synchroni zed Result Set get Next ResultSet ( ) throws SQ.Exception

Moves to the currently registered RTStatement object’s next JDBC ResultSet object. The first time
this method is called after an SQL operatlon is executed, the first side-channel result set is returned
(if any
get

get Next Resul t Set () returns null. If this execution context object is used to execute an SQL operation
whil¢ JDBC ResultSet objects are still pending from the previous operation, or jif\a ‘statement execution
comgletes while JDBC ResultSet objects from a recursive call are still pending;.the JDBC ResultSet objects
are dlosed and discarded, and resources are released.

If this operation also produces side-channel update counts, they are discarded.

If gn error occurs during a call to get Next Resul t Set (), the current JDBC ResultSet object is released
and an SQLException is thrown. Subsequent calls to get Next Resul‘t Set () return null.

Returns

— If there are no further JDBC ResultSet objects; then null; otherwise, the next side-channel
fesult set.

Thiows

— $QLException if an error occurs obtaining the next JDBC ResultSet object
Seq Also

— $ubclause 13.1.5.2.4, “getResultSet ()”

— $ubclause 14.1.6.1.28; “getMaxRows ()"

— $ubclause 13.2,4.3.2, “execute ()"

13.4.4.3.13.8 getQueryTimeout ()

publl]i c Synchroni zed int get QueryTi neout ( )

The Query timeout limit is the maxiumum number of seconds SQIoperations subsequently execute!
using this execution context object are permitted to take to complete. If execution of the SQL
operation exceeds the limit, an SQLException is thrown.

By default, the query timeout limit is zero (unlimited).

Returns

— The current query timeout limit in seconds; O (zero) means unlimited.
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4.3.14 getUpdateCount ()

public synchroni zed i nt getUpdateCount ( )

Returns the update count, defined as the number of rows updated by the last SQL operation to
complete execution using this execution context object. 0 (zero) is returned if the last SQL operation

was motaBiviestatement:

QUHRY_COUNT is returned if the last SQL operation created an iterator object or JDBC ResultSdt
object.

EXJEPTION_COUNT is returned if an exception occurred before the last SQL operation.completed
execption, or no operation has yet been attempted.

Returns

— Case:

¢ If the last SQL operation was batchable and was added as the fitst member of a new

¢ If the last SQL operation was batchable and was added t@ the current statement batch, the

¢ If a statement batch has completed execution more-recently than any unbatched statement,,

> Otherwise, the number of rows updated by the'last operation.

statement batch, then NEW BATCH_COUNT.

=]

ADD_BATCH_COUNT.

then EXEC_BATCH_COUNT.

13.4.4.3.15 getWarnings ()

publfic synchroni zed SQ.Vr ni ng get-Warni ngs ( )

Retyrns the first warning reported by-the last SQL operation to complete execution using this
execption context object. Subsequent warnings resulting from the same SQL operation are chained
to this SQLWarning. The SQIWarning chain returned represents those warnings that occured
duripg the execution of the last SQL operation and the subsequent binding of any output host
varigbles.

NOTE 42 — If an iterator-s being processed, then all warnings associated with iterator column reads are
chained on the iterator 0bject.

Retfurns

— If no warnings occurred, then null; otherwise, the first SQLWarning.

13.2.4:3.16 icRnfr‘hing ()

public synchroni zed bool ean isBatching ( )

Returns true if batching is currently enabled for this execution context object, false if batching is
disabled. Note that the value returned reflects only whether it is possible to batch statements, but
not whether a pending statement batch exists.

Returns

— If batching enabled, then true; otherwise, false.
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13.2.4.3.17 registerStatement (ConnectionContext, Object, int)

public RTStatenent registerStatenent
( ConnectionContext connCtx, Object profileKey, int stntNdx )
t hrows SQLException
Creates,_registers and returns an RTStatement object This method is called hy generated code
Most programs do not need to call it directly.

The [RTStatement object is created by accessing the ConnectedProfile object within connection

contgxt object “connCtx” that has the key “profileKey”. The RTStatement object at indexc“stmt-
Ndx| in the ConnectedProfile object is created using the get St at enent () method. If batehing is
currgntly enabled, then the current statement batch is passed as an additional argumeént to the
get St at enent () method. If there is no pending statement batch, then the current{Statement batch
passged to get St at ement () is nul | .

The |RTStatement object created is registered and becomes the current RTStatement object of this
execption context object.

=}

For each of the maximum rows, maximum Java field size, and query timeout limits of this executio
context object, if the limit has a non-default value, then the corresponding methods for setting thes
limits on the registered RTStatement object are invoked. An SQLEXxception is thrown if the runtim
clasg implementing RTStatement does not support changing thedimit to a non-default value.

@D @D

The jgiven connection context object’s execution context object is not used by this method.

Notg that if this method throws an exception, no RTStatement object will be registered.

NOTE 43 — It is assumed that this method is called within a block that is synchronized on this execution
contgxt object. Subsequent calls to execute and release-the RTStatement object returned should also appear
within the same synchronized block. If there is another RTStatement object currently registered on this
execyition context object, it is assumed that this method is a recursive call initiated by the currently registered
RTSt{atement object. In such cases, state involving the currently registered RTStatement object is saved, and
the RTStatement object returned by this method becomes the currently registered RTStatement object. Oncqg
the gxecution of this new RTStatement gbject has completed execution and and the object is released, the
previous RTStatement object is restored as the currently registered RTStatement object.

Partameters

— ¢onnCtx — the connegction context object that contains the profile object that contains the
TStatement object-to-register

— profileKey — the key of the ConnectedProfile object within the connection context object

— $tmtNdx —the zero-based index of the RTStatement object within the profile object to be
egistered

Returns

— The newly-created and -registered RTStatement object.

Throws

— SQLException — if there is another RTStatement object currently executing or if the maximum
Java field size, maximum rows, or query timeout cannot be set on the registered RTStatement
object
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See Also
— Subclause 13.2.4.3.18, “releaseStatement ()"

— Subclause 14.1.2.1.4, “getStatement (int, Map)”

— $ubclause 14.1.2.1.5, “getStatement (int, BatchContext, Map)”

13.4.4.3.18 releaseStatement ()

publjic void rel easeStatenent ( ) throws SQLException

Relepses the currently registered RTStatement object, signaling that all execution related opera-
tiong have completed. Once this method has been executed, r egi st er St at enent can be called again.
The |SQL warnings and update count are updated as reflected by the registered RTStatement objec
and [the execution RTResultSet objects.

=3

If the execution of the currently registered RTStatement object produced multiple RTResultSet
obje¢ts and not all RTResultSet objects have been processed, then/this operation is a no-op. In such
casep, this method is automatically called to release the RTStatement object once all RTResultSet
obje¢ts have been processed and get Next Resul t Set () returns*null.

This| method calls the execut eConpl et e( ) method of the registered RTStatement object.
NOTE 44 — This method is called by generated code. Most-programs do not need to call it directly.

It i§ assumed that this method is called within a blockithat 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
currgnt RTStatement object both appear within the same synchronized block.

Thows

— $QLException — if an error occurs'retrieving the warnings

13.4.4.3.19 setBatching (boolean)

publfic synchroni zed yoid set Bat chi ng (bool ean doBat ch)

Enables or disables-batching for statements executed on this execution context object. When batcht
ing Is enabled, batchable statements that are registered with this execution context object will be
addad to a statement batch for deferred execution instead of being executed immediately. A state-
menf batch can be executed explicitly using the execut eBat ch( ) command. Statement batches arg
also |executed implicitly when a statement that cannot be added to the current statement batch is
execpted If a statement being executed is batchable and compatible with the current statement

batcp, it is added to the batch.

When batching is disabled, statements are executed as usual. Subsequent statements are not
considered for addition to the pending statement batch.

This method only affects statements encountered after it is called. It does not affect statements
that have previously been or are currently being executed, nor does it affect the pending statement
batch.

Parameters

— doBatch — true if batching should be enabled, false if batching should be disabled
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13.2.4.3.20 setBatchLimit (int)

publ i c synchroni zed void setBatchLinmt (int batchLimt)

Sets the maximum batch size. When batching is enabled and the maximum batch size is exceeded,
implicit batch execution is performed.

The ffollowing remarks assume that batching is enabled.

— When the constant UNLI M TED_BATCH is specified, the maximum batch size is unlimited,and cap
ot be exceeded. New ExecutionContext objects are always created with UNLI M TED BATCH.

— WWhen a positive, non-zero bat chLi nmi t is specified, an implict batch execution will\be performed
vhenever the number of batched statements reaches bat chLimit.

— WWhen the constant AUTO BATCH is specified, the maximum batch size is finite but unspecified.
(Vhenever a batch-compatible statement is added to a batch, the SQLJ runtime implementatior
fnay decide to do one of the following:

=}

¢ Add the statement to the batch.

¢ Execute the current non-empty batch and create a newssingleton batch that contains the
statement.

¢ 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<reating out-of-memory conditions due to implicit]
patching with AUTO BATCH.

This| method only affects statements encotintered after it is called. It does not affect statements
that|have previously been or are currently being executed, nor does it affect the pending statement
batch.

Parfameters

— IatchLimit — UNLI M FED BATCH if the maximum batch size is unlimited, AUTO BATCH if the
aximum batch size€-isfinite and implementation dependent, or n>0 for a maximum batch sizg
f n.

13.4.4.3.21 setFetchDirection (int)

publfic synchroni zed void setFetchDirection ( int direction ) throws SQLException

Givgstthe SQLJ runtime a hint as to the direction in which rows of scrollable iterator objects are
processed. The hint applies only to scrollable iterator objects created using this ExecutionContext
object. The default value is sqlj . runtime . ResultSetlterator . FETCH_FORWARD.

Parameters

— direction — the initial fetch direction for scrollable iterator objects generated from this
ExecutionContext object.
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Throws

— SQLException — if a database error occurs or the given direction is not one of ResultSetlterator
. FETCH_FORWARD, ResultSetlterator . FETCH_REVERSE, or ResultSetlterator . FETCH_
UNKNOWN.

13.4.4.3.22 setFetchSize (int)

syndhroni zed public void setFetchSize ( int rows ) throws SQ.Exception

Givgs the SQLJ runtime a hint as to the number of rows that should be fetched when more rows
are meeded. The number of rows specified affects only iterator objects created using-this Executionf
Context object.

Pafameters

— rows — the fetch size for result sets associated with iterator objects whese initialization involves
dise of this ExecutionContext object.

Thiows

— $QLException — if a database error occurs or the condition”0 (zero) < rows, then this .
getMaxRows() is not satisfied.

13.4.4.3.23 setMaxFieldSize (int)

publfic synchroni zed voi d Set MaxFi el dSi ze (At max)

The Imaximum Java field size limit (in bytes))is the maximum amount of data returned for any
column value for SQL operations subsequéntly executed using this execution context object; it only
appljes to BINARY, VARBINARY, LONGVARBINARY, CHAR, VARCHAR, and LONGVARCHAR
columns. These columns can be fetched into Java String, Byte array, or Stream objects. The limit
affeqts both out and inout parameters passed, and the result returned from any executable SQL
operption. If the limit is exceeded, the excess data is discarded. For maximum portability, use
values greater than 256.

By default, the maximum-Java field size limit is zero (unlimited).

NOTE 45 — Support for.'setting MaxFieldSize to other than its default value is implementation-defined. If
suppprt for non-defadltyvalues is not provided and a subsequent attempt is made to register an RTStatemen
objegt with such af/ExecutionContext object, then an SQLException condition is thrown: OLB-specific error
— umsupported-feature.

Pafameters

[

— Inéx— the new maximum Java field size limit; zero means unlimited

13.2.4.3.24 setMaxRows (int)

public synchroni zed voi d set MaxRows (int max)

The maximum rows limit is the maximum number of rows that any iterator or JDBC ResultSet
returned by SQL operations subsequently executed using this execution context object can contain.
If the limit is exceeded, the excess rows are dropped.
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By default, the maximum rows limit is zero (unlimited).

NOTE 46 — Support for setting MaxRows to other than its default value is implementation-defined. If
support for non-default values is not provided, and a subsequent attempt is made to register an RTStatement
object with such an ExecutionContext object, then an SQLException condition is thrown: OLB-specific error
— unsupported feature.

Parameters

— ax — the new maximum rows limit; zero means unlimited

13.4.4.3.25 setQueryTimeout (int)

publji ¢ synchroni zed voi d set QueryTi neout (int seconds)

The jquery timeout limit is the maxiumum number of seconds SQL operations subsequently executed
using this execution context object are permitted to take to complete. If exécution of the SQL
operption exceeds the limit, an SQLException is thrown.

By default, the query timeout limit is zero (unlimited).

NOTE 47 — Support for setting QueryTimeout to other than its default value is implementation-defined. I
suppprt for non-default values is not provided, and a subsequent attempt is made to register an RTStatemer
objedt with such an ExecutionContext object, then an SQLExceptiopycondition is thrown: OLB-specific error
— u;lwsupported feature.

Partameters

~+

— geconds — the new query timeout limit in seconds; zero means unlimited.

13.2.5 sqglj. runtime . RuntimeContext

j avg. | ang. Obj ect

H----sqlj.runtime. Runti neContext

publfic abstract class Runti_meCont ext
ext ends Obj ect

The |RuntimeContext class defines system specific services to be provided by the runtime envi-
ronment. The RuntimeCantext class is an abstract class the implementation of which might vary
accofding to the Java VM environment.

13.4.5.1 Variables

13.4.5.2.X DEFAULT_DATA_SOURCE

bl H ot i £ l Ot ¢ PEEALLT _DAT CSOLIRCE
pu rC—Statcr c—r SCT T ITY D m\OC T_ DN 7w _ OO0

The JNDI name of the data source used to create the default Connection object, j dbc/ def aul t Dat aSour ce.

See Also

— Subclause 13.2.5.3.1, “getDefaultConnection ()”
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13.2.5.1.2 DEFAULT_RUNTIME

publ

The
tion

ic static final String DEFAULT_RUNTI ME

fully-qualified class name of the default runtime implementation used if no other implementa-
has been defined for a VM environment.

Se€d

13.2

publ

The
prop

13.2

13.2

publ
The

13.2

13.7

publ

Rety
havd
serv

If th
obje

Ret

See

Also

bubclause 13.2.3.1.1, “DefaultRuntime ()"

.5.1.3 PROPERTY_KEY

ic static final String PROPERTY_KEY

key under which the RuntimeContext implementation class name is stared in the system
erties.

5.2 Constructors

5.2.1 RuntimeContext ()

i c Runti meContext ( )

default constructor for the RuntimeContext class

5.3 Methods

.5.3.1 getDefaultConnection ()

i c abstract Connection getDef aul t Connection ( )

rns the default Connection.gobject, if one exists, or null otherwise. Some environments might
an implicit Connection objéect available. For example, a virtual machine running in a database
br might have an implicit/Connection object associated with the current session.

e default data sourcCeis defined in JNDI, then it is used to establish the default Connection
1.

urns

f no default Connection object exists, then null; otherwise, the default Connection object.

Also

ubclause 15.2.5.1.1, "DEFAULT_DATA_SOURCE"

13.2.5.3.2 getLoaderForClass (Class)

publ

i c abstract Loader getlLoaderFord ass ( Class ford ass )

Resources and classes loaded from this Loader object are found in the same location that the given
class was found in. Note that the definition of location might vary depending on class loading and
resolution semantics of the runtime implementation.
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assumed that the argument substituted for forClass contains enough information for a Java

virtual machine implementation to be able to determine the location in which to find related re-
sources. Most VM implementations will be able to use the given class’s class loader (or the system
class loader, if the class has no loader). However, some VM implementations might need additional
information to resolve resources. For example, a VM running in a database server might use the
schema in which the given class is located to search for related resources.

Pafameters

Ret

—

13.2

publ

Retu
Java
cont
the
valu
the 1
such
Runt

NOT
meth

Ret

See

[«

13.2

javy

orClass — the class with which the resulting Loader object is to be associated

urns

\ Loader object associated with a class.

.5.3.3 getRuntime ()

ic static RuntinmeContext getRuntime ( )

rns a RuntimeContext object resembling the runtime context object associated with the curren
virtual machine instance. Each Java virtual machine instance has a single unique runtime
pxt object. Subsequent invocations of this method within_thé same VM instance will return
ame object. The appropriate RuntimeContext implementation is discovered by examining the
b of the Runti meCont ext . PROPERTY_KEY system propérty. If this property is set, it indicates
ull name of a class that is able to be instantiated.to create a runtime context object. If no
property is defined, or if access to this system property is not allowed, then the class given by
i meCont ext . DEFAULT_RUNTI ME is used.

E 48 — All runtime implementations shall be-able to be constructed via the Cl ass. newl nst ance( )
od. That is, they must have a public niladi¢.constructor.

urns

The RuntimeContext object associated with the current VM

Also

$ubclause 13.2.5.1.3, (PROPERTY_KEY”

$ubclause 13.2.5(12, “DEFAULT_RUNTIME”

.6 sgljy' runtime . StreamWrapper

.l ang-Ehj ect

--=~java.io.lnputStream

publ

+----java.io.FilterlnputStream

+----sqlj.runtinme. Stream\ apper

ic class Stream apper
extends FilterlnputStream

~+

This class wraps a particular InputStream object. It also extends the InputStream class, delegating
method invocations directly to the wrapped InputStream object for all methods. Additionally, it
supports methods for specifying the length of the wrapper InputStream object, which allows it to be
passed as an argument to the invocation of an SQL operation.
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See Also

— ]

ava.io.lnputStream — a standard Java class

13.2.6.1 Constructors

13.2

pr ot

Cred
of th

.6.1.1 StreamWrapper (InputStream)

ected StreamWapper ( InputStreamin )

tes a new StreamWrapper object using the octets in the given InputStream object. ,The length
e InputStream object is uninitialized.

13.2

pr ot

Credg
of th

Pa]amete rs

n — the InputStream object to wrap.

.6.1.2 StreamWrapper (InputStream, int)

ected StreanmWapper ( InputStreamin, int length)

tes a new StreamWrapper object using the octets in the given InputStream object. The length
e InputStream object is initialized to the given length value.

Pa

13.2

13.7

publ
Retu
Ret

13.7

The underlying InputStream object that is being wrapped.

ameters
n — the InputStream object to wrap.

ngth — the length of the InputStream object in octets.

.6.2 Methods

.6.2.1 getlnputStream.-()

ic I nputStream getlnputStream ()
rns the InputStream object that is being wrapped by this StreamWrapper object.
urns

.6.2.2" getLength ()

publ

e nt oot ]l anat by
—e—rt—get=engtr—

Returns the length in octets of the wrapped InputStream object, as specified during construction or
in the last call to set Length( ).

Returns

— The length in octets of the InputStream object.
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13.2.6.2.3 setLength (int)

publ
Sets

ic void setLength ( int length)

the length Java field of the wrapped stream to be the given value. This does not affect the

wrapped InputStream object, but will affect the number of octets read from it when it is passed as

an

Partameters

13.7

javy

publ

Uni
octet
Stre
Inpy
obje
Unig

Sed

[«

13.7

13.2

publ

$ubclause 13.2.2, “sqlj™ runtime . BinaryStream”

— - — rd ~_N —
Juitictit o dir mivutatiuim Ul di't oL UPET atlurl.

ngth — the new length of the InputStream object in octets.

.7 sqlj . runtime . UnicodeStream
.l ang. Qbj ect

----java.io.lnputStream

+----java.io. FilterlnputStream
I
+----sqglj.runtime. Stream/ apper
|
+----sqlj.runtime. Uni codeStream

ic class Uni codeStream
ext ends St reanmV apper

codeStream (sqlj.runtime.UnicodeStream) is a ¢lass derived from java.io.InputStream. The
s comprising a UnicodeStream object are interpreted as Unicode characters. When an Input-
AMm is passed as an argument to an invocation of an SQL operation, both the length of the
tStream object and the way to interpretcits octets shall be specified. Therefore, an InputStrear
t cannot be passed directly, but rather shall be an instance of AsciiStream, BinaryStream or
odeStream.

Also

=]

bubclause 13.2.1, “sqlj . runtime . AsciiStream”

.7.1 Constructors

.7.1.1 UnicodeStream (InputStream)

i c UnfcodeStream ( I nputStreamin )

Cres

tes’/a Unicode-valued InputStream object with an uninitialized length.

NOTE 49 — The length Java field must be set by a call to set Lengt h( ) before a UnicodeStream object is
substituted for an input (or inout) parameter in an invocation of an SQL operation.

Parameters

n — the InputStream object to interpret as a UnicodeStream object.
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13.2.7.1.2 UnicodeStream (InputStream, int)

publ

ic UnicodeStream ( InputStreamin, int length)

Creates a Unicode-valued InputStream object of given length.
Parameters

13.2

j ava

publ

A class derived from java.io.Reader whose instances contain Unicode data. When an instance of th

class
obje
rath

13.2

13.2

publ

Cred

NOT
objeg

n — the InputStream object to interpret as a UnicodeStream object.

ength — the length in octets of the UnicodeStream object.

.8 sglj . runtime . CharacterStream
.l ang. bj ect

----java.io. Reader

+----java.io. FilterReader

+----sqlj.runtinme. CharacterStream

ic class CharacterStream
ext ends FilterReader

- n

is passed as an input argument to an invocation.0f’an SQL operation, the length of the Reade
t must be specified. Therefore, an instance of the' Reader class cannot be passed directly, but
er shall be an instance of CharacterStream.

.8.1 Constructors

.8.1.1 CharacterStream (Reader)

ic CharacterStream ( Reader in )

tes an instance of CharacterStream with an uninitialized length.

E 50 — The length Javal field must be set by a call to set Lengt h( ) before use of a CharacterStream
t as an input (or inout) parameter in an invocation of an SQL operation.

Pa

13.4.8:1:2 CharacterStream (Reader, int)

ameters

n — the Reader to interpret as a CharacterStream object.

publ

ic CharacterStream ( Reader in, int length)

Creates an instance of CharacterStream of given length.
Parameters

188

n — the Reader object to interpret as a CharacterStream object.

ength — the length in characters of the CharacterStream object.
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.8.2 Methods

.8.2.1 getReader ()

i ¢ Reader getReader ( )

Rety
Ret

13.2

publ
Retd
in th
Ret

13.2

publ

Sets
the
as a

Pafameters

13.7

j ava

The underlying Reader object that is being wrapped

The length in characters of the Reader object

s the undertying Reader object wrapped by the Character StreanT object.

urns

.8.2.2 getLength ()
ic int getLength()

rns the length in characters of the wrapped Reader object, as specified\during construction or
e last call to setLength().

urns

.8.2.3 setLength (int)

ic void setLength ( int length)

the length Java field of the wrapped Readerobject to be the passed value. This does not affect
vrapped Reader object, but will affect the number of characters read from it when it is passed
N input argument to an invocation of an.SQL operation.

ength — the length of the Reader object in characters.

.9 sqglj . runtimeSQLNullException
.l ang. bj ect

----java. |l ang. _Thr owabl e

#=-¥-java. | ang. Excepti on

I
+----java. sql . SQLExcepti on

+----sqlj.runtime. SQLNul | Excepti on

publ

The
null

type

The
valu

© IS

ic class SQ.Nul | Exception
ext ends SQLException

SQLNullException class is a subclass of SQLException that is used in the case that the SQL
value was attempted to be fetched into a Java host variable whose type is a Java primitive
. This exception is thrown when such a condition occurs.

SQLSTATE value for every instance of SQLNullException is '22002’ (data exception — null
e, no indicator parameter).
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13.2.9.1 Constructors

13.2.9.1.1 SQLNullException ()

public SQNul | Exception ( )

Cregtean SQENU“EXCEDUUH UUIEC[. The SQLCState Java fietd s initiatized 1o 22002 andthe

vendorCode Java field is set to the SQLException default.
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The

programs. It is distinguished from the package sqlj.runtime because it defines classes that are
used by SQLJ runtime implementations, but are not otherwise visible to the SQLJ programmer.

14.

14.1.1 sqlj. runtime . profile. BatchContext

publ

A bgtch context object is used to group statements that are to be submiitted to the database for
execption as a batch using a single round trip.

14.1.1.1 Methods

14.1.1.1.1 clearBatch ()

publ

Rempoves all statements contained in this batch.context object and releases all associated resources

Thirows

14.1.1.1.2 executeBatch ()

publ

Exe
ray
sert

j avg. sql . Bat chUpdat eExcepti on.
Retfurns

Th

ISO/IEC 9075-10:2000(E)

Package sqlj . runtime . profile

<

glj.runtime.profile package defines the classes and interfaces that enable binary portable SQL

1 SQLJsqglj. runtime . profile Interfaces

ic interface BatchContext

i c abstract void clearBatch() throws SQLExCeption

$QLException — if a database access error occurs

ic abstract int[] executeBatch ( ) throws SQ.Exception

dutes the statements_centained in this batch context object and returns the result as an ar-
pf update counts~_The array is ordered according to the order in which commands were in-
¢d into the batchy“Note that exceptions returned by this method will generally be instances of

\n array of update counts containing one element for each command in the batch. The array i$
¢reered according to the order in which commands were inserted into the batch. Each element
either contains a non-negative update count, or the value —2 as a generic success indicator, or
the value —3 as a generic failure indicator. Failure may also be indicated by an array that has
fewer elements than the number of commands in the batch. In this case, each element must
contain either a non-negative update count or the value —2 as a generic success indicator.

rows

SQLException — if a database access error occurs
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14.1.1.1.3 setBatchLimit (int)

public abstract void setBatchLimt (int batchSize) throws SQ.Exception

Sets the maximum batch size on this batch context object. When batching is enabled and the
maximum batch size is exceeded, implicit batch execution is performed. The following remarks
assunre-thatbatchingisemabted:

— YWhen the constant Execut i onCont ext . UNLI M TED_BATCHis specified, the maximum batch size
unlimited, and can not be exceeded. New BatchContext objects are always created with
NLI M TED_BATCH.

— When a positive, non-zero batchLimit is specified, an implict batch execution wifl\be performed
henever the number of batched statements reaches bat chLimit.

— When the constant Execut i onCont ext . AUTO_BATCHis specified, the maximum batch size is finitg
ut unspecified.

Partameters

— Ipat chLi mi t — Execut i onCont ext . UNLI M TED_BATCHIf the maximum batch size is unlimited,
ecut i onCont ext . AUTO _BATCHif the maximum batch size~1s.finite and implementation depen-
ent, or n>0 for a maximum batch size of n.

Thows

— $QLException — if an invalid or unsupported_batch size is specified

14.1.2 sqlj. runtime . profile. ConnectedProfile
publjic interface ConnectedProfile

A ConnectedProfile object represents a profile object that has been attached to a particular JDBC
Connection object. Since it is attached to a Connection object, it is able to convert its contents
into[an executable statement ‘abject on the associated Connection object. The implementation

of this object might be customized for the given data source, which allows it to use optimiza-
tiong that circumvent the. JDBC dynamic SQL model. Profile customization will typically involve
implementation-dependent profile object transformations that allow more efficient SQL execution
such a precompilation-of SQL text or use of stored procedures.

A ConnectedProfile object contains statements that correspond to entries at a particular index in

the profile object. The profile’s Entrylnfo object at a particular index can be used to determine how
the ¢orresponding statement returned by a ConnectedProfile object will be executed at runtime. The
statgment'returned need only respond to the execut e( ) method indicated in the Entrylnfo object.

A custemizationmay-alse-provide-meansforspecifring-the-tsertdentifierusedfer-priviege—check
ing. By default, the connection context user identifier of the Connection object associated with a
ConnectedProfile object is used as the current user identifier for execution of all SQL statements
created by a connected profile. As an alternative, a customized user identifier can be provided dur-
ing the customization of an SQL/OLB application as additional input to a customizer and included
in a customized profile in an implementation-defined manner. At runtime, a registered Customiza-
tion object can make the customized profile user identifier available to the customization-specific
ConnectedProfile (and RTStatement) objects in an implementation-dependent manner, so that state-
ments created by the ConnectedProfile use the customized profile user identifier as the current user
identifier, instead of the connection context user identifier.
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The profile’s Entrylnfo object at a particular index also characterizes the statement type. A
statement can be either PREPARED or CALLABLE, the difference between the two being that
CALLABLE statements are permitted to have out parameters whereas PREPARED statements will
have only in parameters.

All statements returned by a ConnectedProfile object conform to the following requirements:

—h

— The operation performed shall be equivalent to the operation that would have been performed
sing regular JDBC and the text of the SQL statement directly.

— Any out parameters of the operation must have been already registered for the statement
returned (CALLABLE statements only). The profile object describes each parameter ‘to the
peration in terms of its Java class description, and provides additional SQL type information
Ii.e., STRUCT, DISTINCT, JAVA_OBJECT) for Java classes that map to user-defined data types.
t is up to the implementation to properly register the SQL type for this class“description as

eeded for the particular JDBC (or implementation-dependent) driver uséd.

If the ConnectedProfile object is unable to create the desired statement; an exception is thrown.
Notq that a particular profile customization object might employ an {eagéer” verification algorithm
in ich all entries in the profile object are verified against the Connhection object when a Connect
edProfile object is created, or a “lazy” verification algorithm in which statements are not verified
unti| they are indexed via this method. It is up to the implemgentations of the Customization and
ConmectedProfile interfaces to decide upon an appropriate verification strategy.

Seq Also

— $ubclause 14.2.2.3.13, “getStatementType ()"

— $ubclause 14.2.2.1.3, “CALLABLE_STATEMENT"
— $ubclause 14.2.2.1.14, “PREPARED_STATEMENT"

— $ubclause 14.2.2.3.3, "getExecuteType ()"

14.1.2.1 Methods

14.1.2.1.1 close ()

publfic abstract vord close ( ) throws SQ.Exception

Closps this ConnectedProfile object, releasing any resources associated with it. cl ose( ) is called
when the connection context object associated with the profile object is closed.

Thiows

— $OQbLException — if an error occurs while closing

14.1.2.1.2 getConnection ()
public abstract Connection getConnection ( )

Returns

— The Connection object with which this ConnectedProfile object was created
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See Also

— Subclause 13.1.1.2.3, “getConnectedProfile (Object)”

14.1.2.1.3 getProfileData ()

publjic abstract ProfileData getProfileData ( )

The [top level profile object that created this connected profile object can be retrieved by calling the
get Arofil e( ) method on the resulting ProfileData object.

Returns

— The ProfileData object associated with this ConnectedProfile object.

Seq Also
— $ubclause 13.1.1.2.3, “getConnectedProfile (Object)”

— $ubclause 14.1.3.1.2, “getProfile (Connection, Profile)”

14.1.2.1.4 getStatement (int, Map)

publjic abstract RTStatenent getStatenment ( int ndx, java.util.Map typeMap )
throws SQ.Exception

If the profile Entrylnfo object contains invalid information, then an SQLEXxception condition is
thrown: OLB-specific error — invalid profile state” The Map object provided in the typeMap param
eter|is passed to the returned RTStatement pbject in an implementation-defined manner.

Pafameters

— mdx — the index of the statement.to return, zero-based

— fypeMap — a java.util.Map-gbject containing user-defined type mapping information of the
onnection context classthat is associated with the statement to be executed.

Returns

— statement object representing the Entrylnfo object at index ndx in the profile object, where
dx is zero-based.

Thirows

— $QLException — if an error occurs preparing the statement

14.1.2.1.5 getStatement (int, BatchContext, Map)

public abstract RTStatenment getStatement ( int ndx, BatchContext batch,
java.util.Map typeMap )
throws SQLException

Returns a statement object representing the Entrylnfo object at index ndx in the profile object,
where ndx is zero-based. The Map object provided in the typeMap parameter is passed to the
returned RTStatement object in an implementation-defined manner.
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passed batch context object is used by the statement to determine batch compatibility. If

possible, the statement will be added to the the passed batch for deferred execution via a call to

RTSt

at ement . get Bat chCont 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.

— 1
q

Ret

—

Thi

Se€d

14.1

publ

A pr
obje
and
neeg
“inst
run.

Prof

$ubclause 14.1.6.1.7

profile state.

patch — a pending statement batch with which to merge, if possible. This batch, may be null.

ypeMap — a java.util.Map object containing user-defined type mapping jinfarmation of the
onnection context class that is associated with the statement to be exegtited.

urns

\ statement object representing the entry at index ndx in the profile object.

OWSs

bQL Exception — if a database access error occurs

Also

bubclause 14.1.6.1.42

.3 sqlj . runtime . profile . Customization

ic interface Custoni zation
ext ends java.io. Serializabl e

ofile Customization_object is a serializable object that maps a particular JDBC Connection
t and basic profile.object into a customized ConnectedProfile object. Because both profile object
Customization,ebjects are serializable, new Customization objects can be added to profiles as
ed anytime dfter the profile object has been created. This will most often happen during an
allation” pRase after the application has been translated, but before the application is actually

[7)

lesqmight be customized in any number of ways. Some typical examples are:

Trapncformaticonaaf-- SOl tavt 1nt format that 11, nmaEL

ofn a a—a A ara-offictant Avanibian A o o
TaArToTuUT ITIactIvrT Uit \J\(I— CUAT TTTLU T TUTTTIUT Tt Arnmuvvo 1TTiurT L CITIviIcTTiu CTALLULTIVUTT VUiT T pu

data source. Precompilation and use of stored 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 Entrylnfo objects.

— Custom type registration of data source-specific Entrylnfo object parameters.

— Behavioral unification of multiple JIDBC drivers with which an application is to be deployed.
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— Specification of a user identifier to be used for privilege checking of embedded statements at
runtime.

See Also

— Subclause 14.2.3, “sqlj . runtime . profile . Profile”

14.1.3.1 Methods

14.1.3.1.1 acceptsConnection (Connection)
publ]i c abstract bool ean acceptsConnection ( Connection conn )
Parameters

— ¢onn — the JDBC Connection object used in testing the ability to create.a ConnectedProfile
¢bject.

Returns

— If this Customization object can create a ConnectedProfile-dbject for the given JDBC Connectiop
¢bject, then true; otherwise, false.

14.1.3.1.2 getProfile (Connection, Profile)

publfic abstract ConnectedProfile getProfile
( Connection conn, Profile basePrafiirle )
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
canrjot 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
accepsed by the client.

Parfameters

— ¢onn — input IDBC Connection object

— baseProfile ~=input base Profile

Returns

— ConnectedProfile object for baseProfile on the given JDBC Connection object.

Throws

— SQLException — if the Profile object identified by baseProfile cannot be connected.
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14.1.4 sqlj. runtime . profile. Loader

public interface Loader

A profile.Loader object is used as the context for profile object instantiation rather than a Java class
loader object. This allows flexibility to runtime environments in which class Loader objects cannot

b [l dafi PN 3 Ll 1 el Lol 4 e N H 128 KLl + 12N 1 &l
e p UMNCTTY UTTITICTU TUT Al LIdooT o, Al TToOUUTULUT TTAITICO VWUUTU TTUT ULTIITTvwiotL vt AaAulT U UL TTOUITVTU.

Sed Also

— $ubclause 14.2.1, “sqlj . runtime . profile . DefaultLoader”

14.1.4.1 Methods

14.1.4.1.1 getResourceAsStream (String)

publji c abstract |nputStream get ResourceAsStream ( String name )

Get pn 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 hy.the Loader implementation.
Palamete rs

ame — the name of the resource

Returns

— If an InputStream object on the resource-identified by the name parameter can be found, then
the InputStream on that resource; otherwise null.

14.1.4.1.2 loadClass (String)

publfic abstract C ass |oadC™ass ( String classNanme )
throws C assNot FoundExcepti on

Requiests the Loader object/to load a class with the specified name. The | oadd ass( ) method is
callgd when a profile.object is instantiated and when a profile object is instantiated and the Java
clasg of a Typelnfocobject needs to be loaded for the first time as part of the instantiation process.

Loaders shouldtuse a hashtable or other cache to avoid defining classes with the same name multi
ple times.

Pafameters

— mhame — 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
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See Also

— Subclause 14.2.3.2.11, “instantiate (Loader, InputStream)”

— Subclause 14.2.3.2.12, “instantiate (Loader, String)”

14.1

publ
This

Subelausa 14 2 32 5 “aat lavaTuvne (Strina)’
HH361 Ao~ getdav e pPe=>HHIG)

bubclause 14.2.3.2.6, “getJavaType (Typelnfo)”

1.5 sqlj . runtime . profile . RTResultSet

ic interface RTResult Set

interface defines the operations used for accessing an RTResultSet’s data‘resulting from the

exec

met
the

that
inte

addition of getter methods that throw exceptions on fetch of Qull primitives, and the omission of

nam

In a
also
type
time
getQ
By

plen
runt

The
and

JDB'E ResultSet interface, and can be implemented using a JDBC ResultSet object. In general, any

Lition of an SQL query described by a profile EntryInfo object. It is based strongly on the

od with the same name as one of those in the JDBC ResultSet interface is intended to have
ame behavior. Methods with new names are intended to have new behavior. Note, however,
all new methods can be implemented in terms of calls to other 'methods in the JDBC ResultSqt
face. The primary difference between this interface and the,JDBC ResultSet interface is the

ed getters and result set metadata.

N actual implementation of the SQLJ runtime, a class implementing the RTResultSet interface
maintains a runtime type map object. This type map is a java.util.Map object that contains

mapping information as specified in [JDBC2.0J: It is provided to the RTResultSet object at th
of its creation in an implementation-defined“manner, and is used for subsequent invocations df
bject().

artitioning new methods into a different namespace, it is possible for a JDBC driver to im-
ent both the JDBC ResultSet interface and the RTResultSet interface, allowing more efficient
ime performance in both the dynamic and static case.

U

following tables describe the:differences between the methods of the JIDBC ResultSet interface
the methods of and the RTResultSet interface.
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Table 6—Methods retained from java.sgl.ResultSet

Method Retained

next()
close()
getBlob(int)
getClob(int)

getWarnings()
cleprwarnings()
getBytes(int)

CursorName()

o]

g
getDate(int)
gefTime(int)

gefTimestamp(int)

@

getString(int)

getRef(int)

findColumn(String)
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Table 7—Methods not retained from java.sql.ResultSet

Method Removed Replacement Method

getMetaData()
getBlob(String)

getBoolean(int) getBooleanNoNull(int)
getBoolean(String)

getByte(int) getByteNoNull(int)
getByte(String)

getCharacterStream(int) getCharacterStreamWrapper(int)
getCharacterStream(String)
getClob(String)

getShort(int) getShortNoNull(int)
getShort(String)

getint(int) getIntNoNull(int)
getInt(String)

gefLong(int) getLongNoNull(int)
getLong(String)

getFloat(int) getFloatNoNull(int)
getFloat(String)

getDouble(int) getDoubleNoNull(int)
getDouble(String)

getObject(int) getObject(int, Class)
getObject(String)

wasNull(int) getBoeleanWrapper(int)
getByteWrapper(int)
getShortWrapper(int)
getIntWrapper(int)
getLongWrapper(int)
getFloatWrapper(int)
getDoubleWrapper(int)

getBigDecimal(int,int) getBigDecimal(int)
getBigDecimal(String,int)

getAsciiStream(int) getAsciiStreamWrapper(int)
getAsciiStream(String)

getBinaryStream(int) getBinaryStreamWrapper(int)
getBinaryStream(String)

getUnicodeStream(int) getUnicodeStreamWrapper(int)
getUnicodeStream(String)

getString(String)
getBytes(String)
getDate(String)
getTime(String)
getTimestamp(String)
getRef(String)
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Table 8—Additional methods unique to RTResultSet

Additional Method

getJDBCResultSet()
isValidRow()

getColumnCount()
isClosed()

NOTE 51 — The getXXX(String) methods were omitted because int-based column lookup is generally more

effici

cachg¢ the appropriate index before any getXXX calls are made.

14.1.5.1 Methods

14.15.1.1 clearWarnings ()

publ
Afte

Thi

[«

14.1

publ

The
time
colle
NOT

14.1

publ

Map
first
If ng
nam

$QLEXxception — if a database access error occurs

ent. Moreover, when columns are looked up by name, the fi ndCol unm(') method is usedto find and

ic abstract void clearWarnings ( ) throws SQLException
r this call, getWarnings returns null until a new warning-is.reported for this iterator object.
OowSs

.5.1.2 close ()

i c abstract void close ( ) throws SQLException

cl ose( ) method provides an immediate release of an RTResultSet object’s database and run-
resources instead of waiting for'this to happen when it is automatically destroyed by garbage
ction.

E 52 — An RTResultSet object'is also automatically closed when it is destroyed by garbage collection.

.5.1.3 findColumn (String)

i c abstract .int findColum ( String columNane ) throws SQ.Exception

an RTResultSet object column name to an RTResultSet object column index. The index of thd
column:the name of which is a case-insensitive match of the given columnName is returned.
sucheolumn is found, then an SQLEXxception is thrown: OLB-specific error — invalid column
e,

NOT

EE2 Thi thaodda callad if A Ay of +hhn nenfiln Dot lnfa ahinat £or +hn ot nt obicet-that

=o0 rFHSRetReetS—tanea+Haha uln_y T—tc—promT |_|||.|_y||||u uuj\.\.l. reF—thRe-Statement SojcctTttt

produced this RTResultSet object has a result set type with value NAMED_RESULT.
Parameters

— columnName — the name of the column

Returns

— The column index of the specified column
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Throws
— SQLException — if a database access error occurs
See Also

— $ubctause14-2:2-8-16“getResuttSetType )"
— $ubclause 14.2.2.1.9, "NAMED_RESULT”

14.15.1.4 getAsciiStreamWrapper (int)

publjic abstract Ascii Stream getAscii StreamWapper ( int col uml ndex )
throws SQ.Exception

Get the value of the column identified by columnindex in the current row ef{this RTResultSet
obje¢t as an sqlj.runtime.AsciiStream object. A column value can be retrieved as a stream of ASCI
charpcters and then read in chunks from the stream. This method is.particularly suitable for
retrieving large LONGVARCHAR values. The driver will do any necessary conversion from the
datapase format into ASCII.

NOTE 54 — All the data in the returned stream shall be read prior.to)getting the value of any other columm.
The pext call to a get method implicitly closes the stream. Also, a stream might return O (zero) for available()
whether there is data available or not.

NOTE 55 — An invocation of this method is generated by the translator if and only if the result Typelnfo
objeqt for the current column in the profile Entrylnfo object for the statement that produced this RTResultS4
objedt has javaTypeName = AsciiStream. Note that if the Entrylnfo object’s resultSetType is POSITIONED |
RESULT, then columnindex can be used directly to find, the result Typelnfo object. Otherwise, if the EntryIn{
objegt’s resultSetType is NAMED_RESULT, then the name of the current column shall be used to find the
resulit Typelnfo object with the same name.

Partameters

~+

o

— ¢olumnlindex — 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
elivers the value «0f'the column identified by columnindex as a stream of one-octet ASCII
haracters.

Thows

— $QLEXeeption — if a database access error occurs

Sed Also

— Subclause 14.2.2.3.10, “getResultSetType ()"
— Subclause 14.2.2.3.8, “getResultSetInfo (int)”
— Subclause 14.2.6.3.5, “getSQLType ()"

— Subclause 14.2.6.3.1, “getJavaTypeName ()"
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14.1.5.1.5 getBigDecimal (int)

public abstract BigDecimal getBigDecinmal ( int columlndex )
throws SQ.Exception

Get the value of the column |dent|f|ed by columnindex |n the current row of thIS RTResultSet object

Pafameters

— ¢olumnindex — 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;
dtherwise, the value of the column identified by columnindex.

Thiows

— $QLException — if a database access error_ oecurs

Seq Also

— $ubclause 14.2.2.3.10, “getResultSetType ()"
— $ubclause 14.2.2.3.8, “getResultSetInfo (int)”
— $ubclause 14.2.6.3.5, “getSQL Type ()"

— $ubclause 14.2.6.3.1, (‘getJavaTypeName ()"

14.15.1.6 getBinaryStreamWrapper (int)

publfi c abstract Bi naryStream getBi naryStreamW apper ( int col umml ndex )
t hrews” SQLExcepti on

Get the“value of the column identified by columnindex in the current row of this RTResultSet
obje¢tas an sqlj.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.

NOTE 57 — 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 O (zero) for available()
whether there is data available or not.

NOTE 58 — An invocation of this method is generated by the translator if and only if the result Typelnfo
object for the current column in the profile Entrylnfo object for the statement that produced this RTResultSet
object has javaTypeName = BinaryStream. Note that if the Entrylnfo object’s resultSetType is POSITIONED_
RESULT, then columnindex can be used directly to find the result Typelnfo object. Otherwise, if the Entrylnfo
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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

— columnlindex — the first column is 1 (one), the second is 2, etc.

Returns

f the value is an SQL null value, then the Java null; otherwise, a BinaryStream object-that
elivers the database column value as a stream of uninterpreted octets.

ubclause 14.2.2.3.10, “getResultSetType ()"
ubclause 14.2.2.3.8, “getResultSetInfo (int)”
ubclause 14.2.6.3.5, “getSQLType ()"

ubclause 14.2.6.3.1, “getJavaTypeName ()"

14.15.1.7 getBlob (int)

publjic abstract Blob getBlob ( int colunfifndex ) throws SQ.Exception

—+

Get the value of the column identified by.columnindex in the current row of this RTResultSet objed
as aljava.sql.Blob object.

NOTE 59 — The implementation of the\java.sql.Blob interface is based on large object locators. The accessi
bility of the database BLOB value through the methods of java.sql.Blob is only guaranteed in the scope of th
trangaction in which the getBlob method was executed.

NOTE 60 — An invocation of ¢hisS"method is generated by the translator if and only if the result Typelnfo
for the current columntin the profile Entrylnfo object for the statement that produced this RTResultS4
has javaTypeName(=java.sql.Blob. Note that if the Entrylnfo object’s resultSetType is POSITIONED |
RESULT, then columnlindex can be used directly to find the result Typelnfo object. Otherwise, if the Entrylnfo
objedt's resultSetType is NAMED_RESULT, then the name of the current column must be used to find the
result Typelnfo object with the same name.

Pafameters

[©))

—+

olumnlndex — the first column is 1 (one), the second is 2, etc.

Returns

— If the value of the column identified by columnlindex is an SQL null value, then the Java null;
otherwise, the value of the column identified by columnindex.

Throws

— SQLException — if a database access error occurs
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See Also

— Subclause 14.2.2.3.10, “getResultSetType ()"

— Subclause 14.2.2.3.8, “getResultSetInfo (int)”

Subelausa 142 635 “aatSOL Tvpne ()
HH361 A oroo—gee =y Pe—{

— $ubclause 14.2.6.3.1, “getJavaTypeName ()"
14.15.1.8 getBooleanNoNull (int)
publfi c abstract bool ean get Bool eanNoNul | ( int col uml ndex )

throws SQLException
Get the value of the column identified by columnindex in the current row of €hiS RTResultSet objegt
as a|Java boolean.
NOTE 61 — An invocation of this method is generated by the translator if ahd)only if the result Typelnfo
objedt for the current column in the profile Entrylnfo object for the statement that produced this RTResultSat
objedt has javaTypeName = boolean. Note that if the entry’s resultSetType-is POSITIONED_RESULT, then
columnindex can be used directly to find the result Typelnfo object. ,Otherwise, if the Entrylnfo object’s
resultSetType is NAMED_RESULT, then the name of the current ¢glumn shall be used to find the result
Typelnfo object with the same name.
Panameters
— ¢olumnindex — the first column is 1 (one), the second is 2, etc.
Returns
— The value of the column identified by.columnindex.
Thiows
— $OQLNullException — if thevalue of the column indicated by columnindex is the SQL null value
— $QLException — if a'database access error occurs
Seq Also
— $ubclause 14:2.2.3.10, “getResultSetType ()"
— $ubclause 14.2.2.3.8, “getResultSetInfo (int)”
— $ubtlause 14.2.6.3.5, “getSQLType ()”

Subclause 14.2.6.3.1, “getJavaTypeName ()"
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14.1.5.1.9 getBooleanWrapper (int)

publ i c abstract Bool ean get Bool eanW apper ( 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 1 aolaan ohiact

- -Booleanobject
E 62 — An invocation of this method is generated by the translator if and only if the result Typelnfa
for the current column in the profile Entrylnfo object for the statement that produced this RTRésultS¢t
has javaTypeName = java.lang.Boolean. Note that if the Entrylnfo object’s resultSetType is.PQSI-
ED_RESULT, then the columnindex can be used directly to find the result Typelnfo object. |Otherwise, jf
ntrylnfo object’s resultSetType is NAMED_RESULT, then the name of the current column.shall be used
ind the result Typelnfo object with the same name.

ameters

— ¢olumnindex — 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;
dtherwise, the value of the column identified by columnIndex:

Thiows

— $OQLException — if a database access error occurs

Seq Also

— $ubclause 14.2.2.3.10, “getResultSetType()”
— $ubclause 14.2.2.3.8, “getResultSetlnfo (int)”
— $ubclause 14.2.6.3.5, “getSQLType ()"

— $ubclause 14.2.6.3.1, “getJavaTypeName ()"

14.1.5.1.10 getByteNoNull (int)

publlfic abstract _byte getByteNoNull ( int columlndex )
t hr ows _S@-Excepti on

~+

Get the valué.of the column identified by columnlindex in the current row of this RTResultSet objeq
as a|Javashyte.

NOTE-63.—~ An invocation of this method is generated by the translator if and only if the result Typelnfo
objedt for the current column in the profile Entrylnfo object for the statement that produced this RTResultSet
object has javaTypeName = byte. Note that if the Entrylnfo object’s resultSetType is POSITIONED_RESULT,
then columnindex can be used directly to find the result Typelnfo object. Otherwise, if the Entrylnfo object’s
resultSetType is NAMED_RESULT, then the name of the current column 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

— The value of the column identified by columnindex.

Throws

3 A

[«

See

[«

[«

14.1

publ

Get
as a
NOT
objeg
objeg
then
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$QLEXxception — if a database access error occurs

$ubclause 14.2.2.3.10, “getResultSetType ()"

$ubclause 14.2.2.3.8, “getResultSetInfo (int)”

$ubclause 14.2.6.3.5, “getSQLType ()"

Also

bubclause 14.2.6.3.1, “getJavaTypeName ()"

5.1.11 getBytes (int)

i c abstract byte[] getBytes ( int col umlndex ")
throws SQ.Exception

[l

the value of the column identified by columnindex in the current row of this RTResultSet objed
Java byte[].
E 64 — An invocation of this method is generated by the translator if and only if the result Typelnfo

t for the current column in the profile Entrylnfo object for the statement that produced this RTResultSq
t has javaTypeName=[byte. Note that if the Entrylnfo object’s resultSetType is POSITIONED_RESULT]

~+

resu

Typelnfo object with the same name.

Partameters

—

Ret

Thi

dtherwisey the value of the column identified by columnindex.

columnindex can be used directly to-find the result Typelnfo object. Otherwise, if the Entrylnfo object’y
SetType is NAMED_RESULT, then“the name of the current column shall be used to find the result

olumnindex — the first column is 1 (one), the second is 2, etc.

urns

f the value\of the column identified by columnindex is an SQL null value, then the Java null;

ows

— SQLException — if a database access error occurs

See Also

— Subclause 14.2.2.3.10, “getResultSetType ()"

— Subclause 14.2.2.3.8, “getResultSetInfo (int)”

— Subclause 14.2.6.3.5, “getSQLType ()"
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— Subclause 14.2.6.3.1, “getJavaTypeName ()"

14.1.5.1.12 getByteWrapper (int)

public abstract Byte getByteWapper ( int colummlndex )

throus QQ F\(r‘npf Lon

~+

Get the value of the column identified by columnindex in the current row of this RTResultSet gbjet
as aljava.lang.Byte object.

NOTE 65 — An invocation of this method is generated by the translator if and only if the result(Typelnfo
objeqt for the current column in the profile Entrylnfo object for the statement that produced this, RTResultS4
objegt has javaTypeName = java.lang.Byte. Note that if the Entrylnfo object’s resultSetType.is'POSITIONED
RESULT, then columnindex can be used directly to find the result Typelnfo object. Otherwisg, if the Entryin{
objegt’s resultSetType is NAMED_RESULT, then the name of the current column shall.be_used to find the
resulit Typelnfo object with the same name.

~+

[l

Parfameters

— ¢olumnindex — 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;
dtherwise, the value of the column identified by columnfndex.

Thows

— $QLException — if a database access error-ogeurs

Seq Also

— $ubclause 14.2.2.3.10, “getResultSetType ()"
— $ubclause 14.2.2.3.8, “getResultSetInfo (int)”
— $ubclause 14.2.6.3.5, “getSQLType ()"

— $ubclause 14.2.6.3.1; “getJavaTypeName ()"

14.15.1.13 getCharacterStreamWrapper (int)

publ]i ¢ Charact er St r eam get Char act er StreanWW apper ( int col uml ndex )
threws SQLException

Get the. value of the column identified by columnindex in the current row of this RTResultSet

Ob'n +t ac an cali ritntimo CharantarCtraam Ahiant A ~abiiman valbiin ~nan ha ratriovad ac o ctraam nf
cotTao AT YT OO T T T I T te T ottt arT T Ugje o7 T ouTarTiT oot oarT oot oo v O o otirocou i ot

Unicode characters and then read in chunks from the stream. This method is particularly suitable
for retrieving large character strings. The driver will do any necessary conversion from the SQL
character set into Unicode.

NOTE 66 — All the data in the returned CharacterStream object must 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 CharacterStream.available() might return 0 (zero) 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.runtime.CharacterStream. Note that if the Entrylnfo object’'s resultSetType is
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POSITIONED_RESULT, then columnlndex can be used directly to find the result Typelnfo object. Otherwise,
if the Entrylnfo object’s resultSetType is NAMED_RESULT, then the name of the current column must be
used to find the result Typelnfo object with the same name.

Parameters

— columnlndex — the first column is 1 (one), the second is 2, etc.

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
¢olumnindex as a stream of Unicode characters.

Thirows

— Java.sgl.SQLException — if a database access error occurs

Seq Also

ubclause 14.2.2.3.10, “getResultSetType ()"
ubclause 14.2.2.3.8, “getResultSetInfo (int)”
ubclause 14.2.6.3.5, “getSQLType ()"

ubclause 14.2.6.3.1, “getJavaTypeName ()"

14.1.5.1.14 getClob (int)

publjic abstract Clob getdob ( int ealummlndex ) throws SQ.Exception

~+

Get the value of the column identified by columnindex in the current row of this RTResultSet objeq
as aljava.sql.Clob object.

NOTE 68 — The implementation-ef the java.sql.Clob interface is based on large object locators. The ac-
cessipility of the CLOB value through the methods of java.sql.Clob is only guaranteed in the scope of the
action in which the get€lob method was executed.

E 69 — An invocatiémof this method is generated by the translator if and only if the result Typelnfo
for the current column in the profile Entrylnfo object for the statement that produced this RTResultSg
has javaTypeNarme = java.sql.Clob. Note that if the EntryInfo object’'s resultSetType is POSITIONED |
LT, then columnindex can be used directly to find the result Typelnfo object. Otherwise, if the Entryini
's resultSetType is NAMED_RESULT, then the name of the current column must be used to find the
Typelnfaobject with the same name.

ameters

—

o

— columnindeX — the Tirst column Is 1 (one), the second Is Z, etcC.

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 a database access error occurs
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See Also

— Subclause 14.2.2.3.10, “getResultSetType ()"

— Subclause 14.2.2.3.8, “getResultSetInfo (int)”

14.15.1.15 getColumnCount ()

publjic abstract int getColumCount ( ) throws SQ.Exception

Detdrmine the number of columns in this RTResultSet object. This is used to verify that the numbsg
of cglumns in the RTResultSet object match the number expected by a strongly typed iterator objec
NOTE 70 — This method can be implemented in JDBC using the get Col unmCount ( ) method of a JDBC

ResufltSet object's MetaData object.

Retfurns

Thi

14.1

publ
Get

InS
be u

Subelausa 142 635 “aatSOL Tvpne ()
HH361 A oroo—gee =y Pe—{

The number of columns in this RTResultSet object.

$QLException — if a database access error occurs

bubclause 14.2.6.3.1, “getJavaTypeName ()"

OwWsSs

.5.1.16 getCursorName ()

ic abstract String getCursorNane’( ) throws SQLException
the name of the implicit cursor-used by this RTResultSet object.

QL, a result table is retrieved through a cursor that is named. The current row of a result car
pdated or deleted using(a positioned update/delete statement that references the cursor name.

JDB

JDBC ResultSet objeetyThe current row of a JDBC ResultSet object is also the current row of this
impliicit cursor. ThiSymethod is provided for interoperability with JDBC-based implementations.
NOTE 71 — If positioned update is not supported an SQLException is thrown.

NOTE 72 — This method is called only if the profile Entrylnfo object for the statement that produced this
RTResultSet:object has a role with value POSITIONED.

Returns

drivers support this.SQL feature by providing the name of the implicit cursor used by a

—

.

— The RTResultSet object’'s SQL cursor name.

Throws

— SQLException — if a database access error occurs
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See Also
— Subclause 14.2.2.3.11, “getRole ()"

— Subclause 14.2.2.1.12, “POSITIONED”

14.15.1.17 getDate (int)

publjic abstract Date getDate ( int col umml ndex )
throws SQLException

P=3

Get the value of the column identified by columnindex in the current row of this RTResultSet objed
as aljava.sql.Date object.

NOTE 73 — An invocation of this method is generated by the translator if and only if the result Typelnfo
for the current column in the profile Entrylnfo object for the statement that produced this RTResultSg
has javaTypeName = java.sql.Date. Note that if the Entrylnfo object’s resultSetType is POSITIONED|
LT, then columnlindex can be used directly to find the result Typelnfo object. JOtherwise, if the Entryini
's resultSetType is NAMED_RESULT, then the name of the current columh shall be used to find the
Typelnfo object with the same name.

Parfameters

—

o

— golumnlndex — the first column is 1 (one), the second is_2; etc.

Returns

— If the value of the column identified by columnlndex is an SQL null value, then the Java null;
otherwise, the value of the column identified®y columnindex.

Thirows

— $QLException — if a database access error occurs
Seq Also

— $ubclause 14.2.2.3.10, “getResultSetType ()"

— $ubclause 14.2.2.3.8;-'getResultSetInfo (int)”

— $ubclause 14.2(6:375, “getSQLType ()"

— $ubclause 14:2.6.3.1, “getJavaTypeName ()"

14.1.5:1.18 getDoubleNoNull (int)

public abstract doubl e get Doubl eNoNul T ( 1 nt columlndex )
throws SQLException

Get the value of the column identified by columnindex in the current row of this RTResultSet object
as a Java double.

NOTE 74 — An invocation of this method is generated by the translator if and only if the result Typelnfo
object for the current column in the profile Entrylnfo object for the statement that produced this RTResultSet
object has javaTypeName = double. Note that if the Entrylnfo object’s resultSetType is POSITIONED_
RESULT, then columnlindex can be used directly to find the result Typelnfo object. Otherwise, if the Entrylnfo
object’s resultSetType is NAMED_RESULT, then the name of the current column shall be used to find the
result Typelnfo object with the same name.
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Parameters

— columnlindex — the first column is 1 (one), the second is 2, etc.

Returns

Thi

[«

[«

See

[«

14.1.5.1.19 getDoubleWrapper (int)
publji ¢ abstract Doubl e get Doubl eW apper (\int col umml ndex )

throws SQLException
Get the value of the column identified by:¢celumnindex in the current row of this RTResultSet objegt
as aljava.lang.Double object.
NOTE 75 — An invocation of this method is generated by the translator if and only if the result Typelnfo
objedt for the current column in the.profile Entrylnfo object for the statement that produced this RTResultSat
objeqdt has javaTypeName = javaflang.Double. Note that if the Entrylnfo object's resultSetType is POSI-
TIONED_RESULT, then columnlndex can be used directly to find the result Typelnfo object. Otherwise, if
the Entrylnfo object’s resultSétType is NAMED_RESULT, then the name of the current column shall be used
to fild the result Typelnfo-object with the same name.
Parameters
— ¢olumnlindex— the first column is 1 (one), the second is 2, etc.
Returns

=) 1 £l 1 H| P () 1 1 ]
e vaiuc ur uic LUdimmm Tuctiancu Uy CUTUTTITTITTIUTA.

$QLNullException — if the value of the column indicated by columnindex is the SQL ull valu

$QLEXxception — if a database access error occurs

$ubclause 14.2.2.3.10, “getResultSetType ()"

$ubclause 14.2.2.3.8, “getResultSetInfo (int)”

$ubclause 14.2.6.3.5, “getSQLType ()"

Oows

[

Also

bubclause 14.2.6.3.1, “getJavaTypeName ()"

fthe 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 a database access error occurs
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See Also
— Subclause 14.2.2.3.10, “getResultSetType ()"

— Subclause 14.2.2.3.8, “getResultSetInfo (int)”

Subelausa 142 635 “aatSOL Tvpne ()
HH361 A oroo—gee =y Pe—{

— $ubclause 14.2.6.3.1, “getJavaTypeName ()"

14.15.1.20 getFloatNoNull (int)

publfic abstract float getFl oat NoNull ( int columlndex )
throws SQLException

~+

Get the value of the column identified by columnindex in the current row of €hiS RTResultSet objeq
as a|Java float.

NOTE 76 — An invocation of this method is generated by the translator if ahd)only if the result Typelnfo
objedt for the current column in the profile Entrylnfo object for the statement that produced this RTResultSe
objedt has javaTypeName = float. Note that if the EntryInfo object’s resultSetType is POSITIONED_RESULT,
then|columnindex can be used directly to find the result Typelnfo object. Otherwise, if the Entrylnfo object’y
resultSetType is NAMED_RESULT, then the name of the current ¢glumn shall be used to find the result
Typelnfo object with the same name.

Pafameters

Py

— ¢olumnindex — the first column is 1 (one), the second is 2, etc.

Returns

— The value of the column identified by.columnindex.

Thows

D

— $OQLNullException — if thevalue of the column indicated by columnindex is the SQL null valu

— $QLException — if a'database access error occurs

Seq Also
— $ubclause 14:2.2.3.10, “getResultSetType ()"
— $ubclause 14.2.2.3.8, “getResultSetInfo (int)”

— $ubtlause 14.2.6.3.5, “getSQLType ()”

— Subclause 14.2.6.3.1, “getJavaTypeName ()"
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14.1.5.1.21 getFloatWrapper (int)

public abstract Float getFl oatWapper ( int columlndex )
throws SQ.Exception

Get the value of the column identified by columnindex in the current row of this RTResultSet object

as apgevadtanrg-loat-object:

NOTE 77 — An invocation of this method is generated by the translator if and only if the result Typelnfa
objegt for the current column in the profile Entrylnfo object for the statement that produced this RTRé;
sultSet object has javaTypeName = java.lang.Float. Note that if the Entrylnfo object’'s resultSetTypelis
POS|TIONED_RESULT, then columnindex can be used directly to find the result Typelnfo object. ‘Otherwisg,
if th¢ 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.

Parfameters

— ¢olumnindex — 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;
dtherwise, the value of the column identified by columnIndex:

Thiows

— $OQLException — if a database access error occurs

Seq Also

— $ubclause 14.2.2.3.10, “getResultSetType()”
— $ubclause 14.2.2.3.8, “getResultSetlnfo (int)”
— $ubclause 14.2.6.3.5, “getSQLType ()"

— $ubclause 14.2.6.3.1, “getJavaTypeName ()"

14.15.1.22 getIntNoNull (int)

publjic abstract_int getIntNoNull ( int colummlndex )
t hr ows _S@-Excepti on

~+

Get the valué.of the column identified by columnlindex in the current row of this RTResultSet objeq
as a|Javagint.

NOTE-78.—~ An invocation of this method is generated by the translator if and only if the result Typelnfo
objedt for the current column in the profile Entrylnfo object for the statement that produced this RTResultS
object has javaTypeName = int. Note that if the Entrylnfo object’s resultSetType is POSITIONED_RESULT,
then columnindex can be used directly to find the result Typelnfo object. Otherwise, if the Entrylnfo object’s
resultSetType is NAMED_RESULT, then the name of the current column 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

— The value of the column identified by columnindex.

Throws

(Y T T P Hr Y | 1 £ 2l 1 H L IR I [l ' 1 H—y ) fa¥aN Ll 1
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— $QLException — if a database access error occurs

Seq Also

— $ubclause 14.2.2.3.10, “getResultSetType ()"
— $ubclause 14.2.2.3.8, “getResultSetInfo (int)”
— $ubclause 14.2.6.3.5, “getSQLType ()"

— $ubclause 14.2.6.3.1, “getJavaTypeName ()"

14.1.5.1.23 getIntWrapper (int)

publjic abstract Integer getlntWapper ( int columkndex )
throws SQ.Exception

[l

Get the value of the column identified by columnindex in the current row of this RTResultSet objeq
as aljava.lang.Integer object.

NOTE 79 — An invocation of this method is generated by the translator if and only if the result Typelnfo
objeqt for the current column in the profile Entrylnfo object for the statement that produced this RTResultS4
object has javaTypeName = java.lang.Integer.;"Note that if the EntryInfo object’s resultSetType is POSI-

TIONED_RESULT, then columnindex can ke used directly to find the result Typelnfo object. Otherwise, if
the Entrylnfo object’s resultSetType is NAMED_RESULT, then the name of the current column shall be used
to finld the result Typelnfo object with.the same name.

~+

Palameters
— ¢olumnindex — thefirst column is 1 (one), the second is 2, etc.
Returns

— If the value\of the column identified by columnlindex is an SQL null value, then the Java null;
dtherwisey the value of the column identified by columnindex.

Thiows

— SQLException — if a database access error occurs
See Also

— Subclause 14.2.2.3.10, “getResultSetType ()"

— Subclause 14.2.2.3.8, “getResultSetInfo (int)”

— Subclause 14.2.6.3.5, “getSQLType ()"
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— Subclause 14.2.6.3.1, “getJavaTypeName ()"

14.1.5.1.24 getJDBCResultSet ()
public abstract ResultSet getJDBCResultSet ( )

throus SAl F\(r‘npf Lon
Retyrns the JDBC ResultSet object associated with this RTResultSet object. The returned ResultSgt
obje¢t must have normal JDBC functionality, as defined by [JDBC2.0] (in particular, primitive
accepsor methods will not raise an SQLNullException when SQL null values are fetched)~This
method is provided to facilitate interoperablity with JDBC.
NOTE 80 — Support for this method is implementation-defined and not part of Core SQLJ./An-SQLException
will be thrown if this method is not supported.

If gn implementation supports this method, then any synchronization between the RTResultSet object and
the returned JDBC ResultSet object is implementation-defined.

For| maximum portability, this method should be invoked before the first next()-method invocation on the
RTResultSet object. Once the JDBC ResultSet object has been produced, all operations to fetch data should
be tHrough that JDBC ResultSet object.

Retfurns
— A JDBC ResultSet object representing this RTResultSet object.
Thiows
— $QLException — if this RTResultSet object cannot be represented as a JDBC ResultSet
14.1.5.1.25 getLongNoNull (int)
publji c abstract |ong get LongNoNuH“" i nt col uml ndex )

throws SQLException
Get the value of the column ideftified by columnlndex in the current row of this RTResultSet objegt
as alJava long.
NOTE 81 — An invocation of, this method is generated by the translator if and only if the result Typelnfo
objegt for the current column-in the profile Entrylnfo object for the statement that produced this RTResultS¢t
objedt has javaTypeName'="long. Note that if the EntryInfo object’s resultSetType is POSITIONED_RESULT,
then|columnindex can“be used directly to find the result Typelnfo object. Otherwise, if the Entrylnfo object’s
resulitSetType is NAMED_RESULT, then the name of the current column shall be used to find the result
Typelnfo object-with the same name.
Palameters
— ¢olumnindex — the first column is 1 (one), the second is 2, etc.
Returns

— The value 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 a database access error occurs

ubclause 14.2.2.3.10, “getResultSetType ()"
ubclause 14.2.2.3.8, “getResultSetInfo (int)”
ubclause 14.2.6.3.5, “getSQLType ()"

ubclause 14.2.6.3.1, “getJavaTypeName ()"

14.15.1.26 getLongWrapper (int)

publji c abstract Long getLongWapper ( int columml ndex )
t hrows SQLException

~+

Get the value of the column identified by columnindex in the current row of this RTResultSet objeq
as aljava.lang.Long object.

NOTE 82 — An invocation of this method is generated by the translator if and only if the result Typelnfo
for the current column in the profile Entrylnfo object-for the statement that produced this RTResultS4
has javaTypeName = java.lang.Long. Note that ifithe Entrylnfo object’s resultSetType is POSITIONEDQ
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ameters
— ¢olumnlindex — the first column.is 1 (one), the second is 2, etc.
Returns

— If the value of the celumn identified by columnlindex is an SQL null value, then the Java null;
otherwise, the value-of the column identified by columnindex.

Thiows
— $QLException — if a database access error occurs

Sed Also

— Subclause 14.2.2.3.10, “getResultSetType ()"
— Subclause 14.2.2.3.8, “getResultSetInfo (int)”
— Subclause 14.2.6.3.5, “getSQLType ()"

— Subclause 14.2.6.3.1, “getJavaTypeName ()"
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14.1.5.1.27 getObject (int, Class)

public abstract Cbject gethject
( int columlndex, O ass objectType )
throws SQLException

-+

objegt has SQL Type STRUCT, DISTINCT, JAVA_OBJECT, or OTHER. In such cases, the javaTypeName
indicptes the expected Java Class of the object; the.class cannot be handled by any other getXXX method
defined by this statement. Note that if the Entrylnfo object’s resultSetType is POSITIONED_RESULT, then
columnindex can be used directly to find the result Typelnfo object. Otherwise, if the Entrylnfo object’s
resulitSetType is NAMED_RESULT, then the.name of the current column shall be used to find the result
Typelnfo object with the same name.

Panameters
— golumnlndex — the first column is 1 (one), the second is 2, etc.

— (@bjectType — the class of the Java Ivalue into which the returned value will be assigned

Returns

— If the value 0f the column identified by columnindex is an SQL null value, then the Java null;
therwise; the value of the column identified by columnindex.

See Also

— Subclause 14.2.2.3.10, “getResultSetType ()”
— Subclause 14.2.2.3.8, “getResultSetInfo (int)”

— Subclause 14.2.6.3.5, “getSQLType ()"
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— Subclause 14.2.6.3.1, “getJavaTypeName ()"

14.1.5.1.28 getRef (int)

public abstract Ref getRef ( int columlndex )

throus QQ F\(r‘npf Lon

~+

Get the value of the column identified by columnindex in the current row of this RTResultSet gbjet
as aljava.sql.Ref object.

NOTE 84 — An invocation of this method is generated by the translator if and only if the result(Typelnfo

objeqt for the current column in the profile Entrylnfo object for the statement that produced this, RTResultS4
objedt has javaTypeName = java.sql.Ref. Note that if the Entrylnfo object’s resultSetType is/POSITIONED_
RESULT, then columnindex can be used directly to find the result Typelnfo object. Otherwisg, if the Entryin{
objegt’s resultSetType is NAMED_RESULT, then the name of the current column shall.be_used to find the
resulit Typelnfo object with the same name.

~+

o

Parfameters

— ¢olumnindex — 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;
dtherwise, the value of the column identified by columnfndex.

Thows

— $QLException — if a database access error-ogeurs

Seq Also

— $ubclause 14.2.2.3.10, “getResultSetType ()"
— $ubclause 14.2.2.3.8, “getResultSetInfo (int)”
— $ubclause 14.2.6.3.5, “getSQLType ()"

— $ubclause 14.2.6.3.1; “getJavaTypeName ()"

14.1.5.1.29 getsShortNoNull (int)

publfi c abstinact short getShortNoNull ( int col umlndex )
threws SQLException

[l

Get the.value of the column identified by columnlindex in the current row of this RTResultSet objeq
as aldava-shert

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 = short. Note that if the Entrylnfo object’s resultSetType is POSITIONED_RESULT,
then columnindex can be used directly to find the result Typelnfo object. Otherwise, if the 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

Thows

Sed Also

14.1.5.1.30 getShortWrapper (int)

publ

Get

as aljava.lang.Short object.

NOTE 86 — An invocation of this method is generated by the translator if and only if the result Typelnfo
objedt for the current column in the profile Entrylnfo object for the statement that produced this RTRe-
sultSet object has javaTypeName =)java.lang.Short. Note that if the Entrylnfo object’s resultSetType is
POS|TIONED_RESULT, then éolumnindex can be used directly to find the result Typelnfo object. Otherwisd
if th¢ EntryInfo object’s resaltSetType is NAMED_RESULT, then the name of the current column shall be
used|to find the result Typelnfo object with the same name.

Partameters

Returns

Th
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$QLNullException — if the value of the column indicated by columnindex is the SQL ull valu

$QLEXxception — if a database access error occurs

$ubclause 14.2.2.3.10, “getResultSetType ()"
$ubclause 14.2.2.3.8, “getResultSetInfo (int)”
$ubclause 14.2.6.3.5, “getSQLType ()"

bubclause 14.2.6.3.1, “getJavaTypeName ()"

i c abstract Short getShortWapper ( int~col umml ndex )
throws SQLException

the value of the column identified by>¢celumnindex in the current row of this RTResultSet objeq

¢olumnindex— the first column is 1 (one), the second is 2, etc.

[

[l

fthe 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.

rows

SQLException — if a database access error occurs
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See Also

— Subclause 14.2.2.3.10, “getResultSetType ()"

— Subclause 14.2.2.3.8, “getResultSetInfo (int)”

Subelausa 142 635 “aatSOL Tvpne ()
HH361 A oroo—gee =y Pe—{

14.15.1.31 getString (int)
publfic abstract String getString ( int columlndex )

throws SQLException
Get the value of the column identified by columnindex in the current row of €hiS RTResultSet objegt
as a|Java String.
NOTE 87 — An invocation of this method is generated by the translator if ahd)only if the result Typelnfo
objedt for the current column in the profile Entrylnfo object for the statement' that produced this RTRe-
sultYet object has javaTypeName = java.lang.String. Note that if the Entrylnfo object’s resultSetType is
POS|TIONED_RESULT, then columnlndex can be used directly to findithe result Typelnfo object. Otherwisg,
if th¢ Entrylnfo object’s resultSetType is NAMED_RESULT, then the Wame of the current column shall be
used|to find the result Typelnfo object with the same name.
Parameters
— ¢olumnindex — the first column is 1 (one), the second is 2, etc.
Returns

Thi

Se€d

[«

[«

dtherwise, the value of the columniidentified by columnindex.

$OQLException — if a database access error occurs

$ubclause 14:2.2.3.8, “getResultSetinfo (int)”
$ubclause 14.2.6.3.5, “getSQLType ()"

$ubelause 14.2.6.3.1, "getJavaTypeName ()"

bubclause 14.2.6.3.1, “getJavaTypeName ()"

f the value of the column identified hy columnindex is an SQL null value, then the Java null;

ows

Also

bubclause 14.2:2:3710, “getResultSetType ()"

14.1.5.1.32 getTime (int)

publ

ic abstract Time getTime ( int columlndex )
throws SQLException
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Get the value of the column identified by columnindex in the current row of this RTResultSet object
as a java.sgl.Time object.

NOTE 88 — 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.Time. 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

— ¢olumnindex — the first column is 1 (one), the second is 2, etc.

Returns

— If the value of the column identified by columnlindex is an SQL null value,"then the Java null;
dtherwise, the value of the column identified by columnindex.

Thirows

— $QLException — if a database access error occurs

Seq Also

— $ubclause 14.2.2.3.10, “getResultSetType ()"
— $ubclause 14.2.2.3.8, “getResultSetInfo (int)”
— $ubclause 14.2.6.3.5, “getSQLType ()"

— $ubclause 14.2.6.3.1, “getJavaTypeName-()”

14.1.5.1.33 getTimestamp (int)

publlic abstract Timestanp_getTi mestanp ( int col umlndex )
throws SQLExcepti @n

~+

Get the value of the column identified by columnindex in the current row of this RTResultSet objeq
as aljava.sql. Timestamp:-object.

NOTE 89 — An invacation of this method is generated by the translator if and only if the result Typelnfo
objeqt for the currenqt-column in the profile Entrylnfo object for the statement that produced this RTResultS4
objegt has javaTypeName = java.sql.Timestamp. Note that if the entry’s resultSetType is POSITIONED_
RESULT, then.eolumnindex can be used directly to find the result Typelnfo object. Otherwise, is the Entry-
Info pbject'sresultSetType is NAMED_RESULT, then the name of the current column shall be used to find
the nesult\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.
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Throws

— SQLException — if a database access error occurs

See

— $ubctause14-2:2-8-16“getResuttSetType )"
— $ubclause 14.2.2.3.8, “getResultSetInfo (int)”
— $ubclause 14.2.6.3.5, “getSQLType ()"

— $ubclause 14.2.6.3.1, “getJavaTypeName ()’

14.1

publ

Get
obje
of U
suit
SQL
NOT
any
Unid
NOT
objeg
sulty
POS
if thd
used

Pafameters

Ret

Thi

ject that delivers the value of the column identified by columnindex as a stream of two-octet

Also

.5.1.34 getUnicodeStreamWrapper (int)

i c abstract UnicodeStream get Uni codeSt reamW apper ( int col.uml ndex )
throws SQLException

the value of the column identified by columnindex in the current row of this RTResultSet
t as an sqlj.runtime.UnicodeStream object. A column valueCan be retrieved as a stream
ICODE characters and then read in chunks from the stpeam. This method is particularly
ble for retrieving large character strings. The driver will do any necessary conversion from thge
character set into UNICODE.
E 90 — All the data in the returned UnicodeStream.pbjéct shall be read prior to getting the value of
ther column. The next call to a get method implicitly-closes the UnicodeStream object. An invocation df
odeStream.available() might return 0 (zero) whether there is data available or not.
E 91 — An invocation of this method is generated by the translator if and only if the result Typelnfo
t for the current column in the profile Entryinfo object for the statement that produced this RTRe-
et object has javaTypeName = UnicodeStream. Note that if the Entrylnfo object’'s resultSetType is
TIONED_RESULT, then columnindex.¢an be used directly to find the result Typelnfo object. Otherwisg,
Entrylnfo object’s resultSetType is NAMED_RESULT, then the name of the current column shall be
to find the result Typelnfo object with the same name.

olumnindex — the first-column is 1 (one), the second is 2, etc.

urns

f the value_is_the SQL null value, then the Java null; otherwise, a Java UnicodeStream ob-
UNICODE characters.

QWS

— SQLException — if a database access error occurs

See Also

— Subclause 14.2.2.3.10, “getResultSetType ()"

— Subclause 14.2.2.3.8, “getResultSetInfo (int)”

— Subclause 14.2.6.3.5, “getSQLType ()"
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— Subclause 14.2.6.3.1, “getJavaTypeName ()"

14.1.5.1.35 getWarnings ()

public abstract SQ.Warning getWarnings ( ) throws SQ.Exception

The [first warning reported by calls on this iterator is returned. Subsequent iterator warnings will
be chained to this SQLWarning.

The warning chain is automatically cleared each time a new row is read.

NOTE 92 — This warning chain only covers warnings caused by iterator methods. Any warning\caused by
stategment execution (such as fetching OUT parameters) will be chained on the ExecutionContéext object.

Returns

— If there are no errors, then null; otherwise, the first SQLWarning.

Thows

— $QLException — if a database access error occurs

14.1.5.1.36 isClosed ()

publfic abstract boolean isCosed ( ) throws SQException
Test|to see if this RTResultSet object is closed.

Retfurns

— If the RTResultSet object is closed, then drue; otherwise, false.

Thows

— $QLException — if a database access error occurs

14.15.1.37 isValidRow:()

publji c abstract bool‘ean isVali dRow ( )
t hrows SQLEXCepti on

Retdrns true if the"RTResultSet object is currently positioned on a row, false otherwise. In particut
lar, false is returned if the RTResultSet object is currently positioned before its first row, or after ifs
last frow.

Returns

— If the RTResultSet object is positioned on a row, then true; otherwise, false.

Throws

— SQLException — if a database access error occurs
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14.1.5.1.38 next ()

public abstract bool ean next ( ) throws SQ.exception

An RTResultSet object is initially positioned before its first row; the first call to next () makes the
first row the current row, the second call makes the second row the current row, etc.

If an InputStream object from the previous row is open, it is implicitly closed.

Returns

— If the new current row is valid, then true; otherwise, false. If there are no more rows,’then
false.

Thows

— $QLException — if a database access error occurs

14.1.6 sqlj. runtime . profile. RTStatement

publfic interface RTStatenent

Thislinterface defines the operations used to execute an SQL ‘statement described by a profile Entry
Infoobject. It is based strongly on the JDBC Statement, PreparedStatement and CallableStatemer
interfaces, and can be implemented using one of these statements. In general, any method with th
same name as one of those in the JDBC Statement interfaces (i.e., Statement, PreparedStatement,
and |CallableStatement) is intended to have the same*semantic behavior. Methods with new names
are |ntended to have new behavior. Note, however, that all new methods can be implemented in
termys of calls to other methods in the JDBC statement interfaces. The primary difference between
this linterface and the JDBC statement inteffaces is the addition of getter methods that throw
exceptions on fetch of null primitives, andta redefinition of statement close semantics.

D -+

In ap actual implementation of the SQLJ runtime, a class implementing the RTStatement interfac
also|maintains a runtime type map object. This type map is a java.util.Map object that contains
type|mapping information as spécified in [JDBC2.0]. It is provided to the RTStatement object at th
timg of its creation in an implementation-defined manner, and is used for subsequent invocations
of ggqt Obj ect () and set Obj.ect (). It is also passed in an implementation-defined manner to any
RTResultSet object created’as a result of the execution of the RTStatement object.

D

@D

By gartitioning new.methods into a different namespace, it is possible for a JDBC driver to im-
plement both theJDBC statement interfaces and this interface, allowing more efficient runtime
performance in‘beth the dynamic and static case.

By default<th& connection context user identifier of the connection context object associated with the
ConnectedProfile object that created the RTStatement object is used for privilege checking during
execption of an RTStatement object. If a customized profile user identifier has been provided durin
orof ization: . e . e . .

an RTStatement object instead of the connection context user identifier.

The following tables describe the differences between the methods of the JDBC Statement
interfaces and the methods of the RTStatement interface. Table 9, “Methods retained from
java.sgl.Statement”, identifies methods that are retained from java.sql.Statement. Table 10, “Meth-
ods not retained from java.sgl.Statement”, identifies methods not retained from java.sql.Statement;
most are simply removed, while one is replaced by a new method defined herein. Table 11,
“Methods retained from java.sql.PreparedStatement”, identifies methods that are retained from
java.sql.PreparedStatement. Table 12, “Methods not retained from java.sql.PreparedStatement”,
identifies methods not retained from java.sql.PreparedStatement; some are simply removed,
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while several are replaced by new methods defined herein. Table 13, “Methods retained from
java.sql.CallableStatement”, identifies methods that are retained from java.sqgl.CallableStatement.
Table 14, "Methods not retained from java.sql.CallableStatement”, identifies methods not retained
from java.sql.CallableStatement; some are simply removed, while several are replaced by new meth-
ods defined herein. Table 15, “Additional methods unique to RTStatement”, identifies methods that

are unique to RTStatement.

Table 9—Methods retained from java.sgl.Statement

Mefthod Retained

carl\cel()
getMaxFieldSize()
seffMaxFieldSize(int)
getMaxRows()

seffMaxRows(int)

@D

getMoreResults()

geI]QueryTimeout()

setQueryTimeout(int)
getUpdateCount()

getWarnings()

cleprwarnings()

]

{ResultSet()
eprBatch()

9

C

exgcuteBatch()
ad@iBatch(String)

BatchContext.clearBatch()
BatchContext.executeBatch()

Table 10+—Methods not retained from java.sql.Statement

Mefthod Removed

Replacement Method

setlEscapeProcessing(boolean)
clope()

exgcute(String)
exgcuteQuery(String)
exg¢cuteUpdate(String)

executeComplete()

setCursorName(String)
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Table 11—Methods retained from java.sql.PreparedStatement

Method Retained

addBatch()

execute()

getBatchContext()

exgcuteUpdate()

setBigDecimal(int, BigDecimal)

setBlob(int, Blob)
sefBoolean(int, boolean)
setByte(int, byte)
setBytes(int, byte[])
sefClob(int, Clob)
sefDate(int, date)
sefDouble(int, double)
setFloat(int, float)
seffint(int, int)
setlLong(int, long)
setObject(int, Object)
sefRef(int, Ref)
sefShort(int, short)
sefString(int, string)
setTime(int, String)

seffTimestamp(int, String)
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Table 12—Methods not retained from java.sql.PreparedStatement

Method Removed Replacement Method

setNull(int, int) setBooleanWrapper(int, Boolean)
setByteWrapper(int, Byte)
setDoubleWrapper(int, Double)
setFloatWrapper(int, Float)
setintWrapper(int, Int)
setLongWrapper(int, Long)
setShortWrapper(int, Short)

setAsciiStream(int, Input- setASClIStreamWrapper(int, AsciiStream)
Stfeam)

sefBinaryStream(int, Input- setBinaryStreamWrapper(int, BinaryStream)
Stfeam)

se:]CharacterStream(int, Reader) setCharacterStreamWrapper(int, CharacterStréam)

seffUnicodeStream(int, Input- setUnicodeStreamWrapper(int, UnicodeStréam)
Stfeam)

cleprParameters()
se]Object(int, Object, int, int)
setObject(int, Object, int)

exg¢cuteQuery() executeRTQuery()

Table 13—Methods retained from java.sql.CallableStatement

Melethod Retained

getBlob(int)
getByte(int)
getClob(int)
getDate(int)

0]

getRef(int)
getString(int)
gefTime(int)

gefTimestamp(int)
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Table 14—Methods not retained from java.sgl.CallableStatement

Method Removed

Replacement Method

registerOutParameter(int, int)

registerOutParameter(int, int,

in
getBoolean(int)
getByte(int)
getDouble(int)
getFloat(int)
getint(int)
gefLong(int)
getShort(int)
getObject(int)
wasNull()

getBooleanNoNull(int)
getByteNoNull(int)
getDoubleNoNull(int)
getFloatNoNull(int)
getIntNoNull(int)
getLongNoNull(int)
getShortNoNull(int)
getObject(int, Class)

getBooleanWrapper(int)
getByteWrapper(int)
getDoubleWrapper(int)
getFloatWrapper(int)
getintWrapper(int)
getLongWrapper(int)
getShortWrapper(int)

isBatchable()
isBatchCompatible()

Table 15—Additional methods unique to RTStatement

Additional Method

getJIDBCPreparedStatement()
getJDBCCallableStatement()

NOTE 93 — 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 o
by the statemént implementation.

Exdcute methods that have an SQL String parameter are omitted, since the SQL string is known from the

profile Entrylnfo 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.
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publ

SQLJ sqglj . runtime . profile Interfaces

.6.1 Methods

.6.1.1 cancel ()

ic abstract void cancel ( ) throws SQ.Exception

Can
thre

Thi

14.1

publ

Afte
obje

Thi

$QLException — if a database access error occurs

$QLException — if a database access error occurs

LET Call De Used DY One thread to Caricel ar KT statelmerit ODjeCI thatis Deing EXECUTEd Dy anotngr
ad.

OWSs

.6.1.2 clearWarnings ()

i c abstract void clearWarnings ( )
throws SQLException

r this call, getWarnings returns null until a new warning is reported for this RTStatement
t.

OwWsSs

14.1.6.1.3 execute ()
publji ¢ abstract bool ean execute ( )

throws SQ.Exception
Some CALL statements return multiple résults; the execute method handles these complex state-
mengs.
NOTE 94 — 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.
Thiows

Se€d

$QLException'— if a database access error occurs

Alsoe

bubclause 14.2.2.3.3, “getExecuteType ()"

— Subclause 14.2.2.1.5, “EXECUTE"
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14.1.6.1.4 executeComplete ()

public abstract void executeConplete ( )
throws SQ.Exception

Called once the execution of this RTStatement object (and all the required gets) have been
made- . ; o calls v e DTSt .
odegen or runtime environment. Once execut eConpl et e( ) has been called, further calls
y other method are implementation-dependent and might result in an SQLException being
thrown. Additionally, if this RTStatement object has previously been added to a RTStatement
obje¢t batch via get Bat chCont ext ( ), then it should remain open and executable until either
Bat dhCont ext . execut eBat ch( ) or Bat chCont ext . cl ear Bat ch( ) has been called.

This method is distinguished from the JDBC cl ose( ) method because, unlike the \JDBC cl ose( )
metltod, this method will not close any ResultSet objects that have been opened by this RTState-

object. If this RTStatement object is implemented using JDBC, then the underlying JDBC
Statement object should not be closed until all open RTResultSet objects have been explicitly closed
and [the execut i onConpl et e( ) method has been called.

Thiows

— $QLException — if a database access error occurs

14.1.6.1.5 executeRTQuery ()

publji c abstract RTResultSet executeRTQuery ( )
throws SQLException

The |prepared SQL query described by the profile Entrylnfo object for this RTStatement object is
execpted and its RTResultSet object is returned. The runtime type map of the RTStatement object
is pgssed to the newly-created RTResultSét object in an implementation-defined manner.

NOTE 95 — An invocation of this methed\is generated by the translator if and only if the execute type of th
profile Entrylnfo object for this RTStatement object has value EXECUTE_QUERY.

Returns

)

— An RTResultSet object.that contains the data produced by the query (never null)
Thiows
— $QLException=< if a database access error occurs

Sed Also

— $ubtlause 14.2.2.3.3, “getExecuteType ()"

— Subclause 14.2.2.1.5, "EXECUTE"

14.1.6.1.6 executeUpdate ()

public abstract int executeUpdate ( )
throws SQLException

Execute the SQL operation described by the profile Entrylnfo object for this RTStatement object.

NOTE 96 — An invocation of this method is generated by the translator if and only if the execute type of the
profile Entrylnfo object for this RTStatement object has value EXECUTE_UPDATE.
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Returns

— If the SQL statement is INSERT, UPDATE or DELETE, then the number of rows affected by
the SQL statement; otherwise, O (zero).

Thr

ows

— $QLException — if a database access error occurs

Sed

— $ubclause 14.2.2.3.3, “getExecuteType ()"

— $ubclause 14.2.2.1.5, “EXECUTE"

14.1

publfic abstract BatchContext getBatchContext ( ) throws SQLExcteption

Rety

batch of RTStatement objects. If this RTStatement object is compatible with the underlying batch
contgxt object as defined by i sBat chConpati bl e( ), it is added to the underlying batch context ob-

ject.
obje

get §t at enent (i nt, Bat chCont ext) method was nul | ;

The

get St at enent (i nt, Bat chCont ext ), or if the RT.Statement object is not batchable.

This

befofe RTStatement object execution.

Ret

— A batch context object that can be used to execute this RTStatement object as part of a batch gf
RTStatement objects.

Thi

— $QLException —~if a database access error occurs

Se€d

— $ubclause 14.1.6.1.41, “isBatchable ()"

[«

$ubelause 14.1.6.1.42, “isBatchCompatible ()"

Also

.6.1.7 getBatchContext ()

rns a batch context object that can be used to execute this RTStatement object as part of a

=3

Otherwise a new batch context object is created whichuinitially contains only this RTStatemer
t. Such a new batch context object is also created when the batch context object passed in the

result is undefined if this method is called on.an RTStatement object that was not obtained by

—

method is called after all input parameters and execution control attributes have been set, bu

urns

OwWsSs

Also

— Subclause 14.1.2.1.5, “getStatement (int, BatchContext, Map)”
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14.1.6.1.8 getBigDecimal (int)

publ

Unli
retu

NOT

type [of the profile Entrylnfo object for this RTStatement object has value CALLABLE_STATEMENT and
the garameter Typelnfo object at parameterindex in the Entrylnfo object has mode=OUT or INQUT, and
javaTypeName=java.math.BigDecimal.

Panfameters

— parameterindex — the first parameter is 1 (one), the second is 2, etc.

Retfurns

Thi

Se€d

[«

[«

14.1

publ

Get

NOT
cessi

$ubclause 14.2.6.3.1, “getJavaTypeName’()"
$ubclause 14.2.2.1.3, “"CALLABLE ;STATEMENT"

$ubclause 14.2.2.3.13, “getStatementType ()"

i c abstract BigDecinmal getBigDecinmal ( int paranmeterlndex )
throws SQ.Exception

Get the value of the SQL NUMERIC parameter identified by parameterindex as a java.math.BigDecimal.

'ned uses the scale of the SQL data type of the given parameter.
E 97 — An invocation of this method is generated by the translator if and only if the statement

f the value of the parameter identified by parameterindex is not'the SQL null value, then the
alue of the parameter identified by parameterindex; otherwise, the Java null.

OwWsSs

BQLEXxception — if a database access error occurs

Also

bubclause 14.2.6.3.5, “getSQLType ()”

bubclause 14.2.6.3.3, “getMode ()”

.6.1.9 getBlob)(int)

i c abstract<Blob getBlob ( int paraneterlndex ) throws SQLException

fhe valuewof SQL BLOB parameter identified by parameterindex as a java.sgl.Blob object.

E 98'=-The implementation of the java.sgl.Blob interface is based on large object locators. The ac-
pility~of the BLOB value through the methods of java.sgl.Blob is only guaranteed in the scope of the

trang

action in which the get Bl ob( ) method was executed

NOTE 99 — 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 the value CALLABLE_STATEMENT and
the parameter Typelnfo object at parameterindex in the Entrylnfo object has mode OUT or INOUT, and
javaTypeName = java.sql.Blob.

Parameters

— parameterindex — the first parameter is 1 (one), the second is 2, etc.
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Returns

f 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

[«

See

[«

[«

[«

14.1.6.1.10 getBooleanNoNull (int)
publfi c abstract bool ean get Bool eanNoNul | ( int“\jparaneterl|ndex )
throws SQLException
Get the value of the SQL BIT parameter identified by parameterindex as a Java boolean.
NOTE 100 — An invocation of this method is‘generated by the translator if and only if the statement
type |of the profile Entrylnfo object for this RT.Statement object has value CALLABLE_STATEMENT and
the parameter Typelnfo object at parameterindex in the Entrylnfo object has mode=OUT or INOUT, and
javaTypeName=boolean.
Palameters
— parameterindex — the first parameter is 1 (one), the second is 2, etc.
Returns

Thi

$QLNullException — if the parameter identified by parameterindex has the SQL null value

$QLEXxception — if a database access error occurs

$ubclause 14.2.6.3.5, “getSQLType ()"
$ubclause 14.2.6.3.1, “getJavaTypeName ()"

$ubclause 14.2.2.1.3, "CALLABLE_STATEMENT”

$ubclause 14.2.6.3.3, “getMode ()"

The value of the/parameter identified by parameterindex.

FOQENulIEXception — if the value of the parameter indicated by parameterindex is the SQL nu

Also

bubclause 14.2.2.3.13, “getStatementType ()"

OwWs

atte

— SQLException — if a database access error occurs

See Also

— Subclause 14.2.6.3.5, “getSQLType ()"

— Subclause 14.2.6.3.1, “getJavaTypeName ()"

— Subclause 14.2.2.1.3, “CALLABLE_STATEMENT”
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— Subclause 14.2.2.3.13, “getStatementType ()"

— Subclause 14.2.6.3.3, “getMode ()"

14.1.6.1.11 getBooleanWrapper (int)

publji c abstract Bool ean get Bool eanW apper ( int paraneterlndex )
throws SQLException
Get the value of the SQL BIT parameter identified by parameterindex as a java.lang.Boolearv
NOTE 101 — An invocation of this method is generated by the translator if and only if the statement
type |of the profile Entrylnfo object for this RTStatement object has value CALLABLE_STATEMENT and
the parameter Typelnfo object at parameterindex in the Entrylnfo object has mode=OUT ©r, INOUT, and
javaTypeName=java.lang.Boolean.
Palameters
— parameterindex — the first parameter is 1 (one), the second is 2, ete.
Returns
— If the value of the parameter identified by parameterindex:is not the SQL null value, then the
alue of the parameter identified by parameterindex; otherwise, the Java null.
Thiows
— $OQLNullException — if the parameter identified by parameterindex has the SQL null value
— $QLException — if a database access erroroccurs
Seq Also
— $ubclause 14.2.6.3.5, “getSQLType))”
— $ubclause 14.2.6.3.1, "getJavaTypeName ()"
— $ubclause 14.2.2.1.3, “CALLABLE_STATEMENT"
— $ubclause 14.2.2.3:13; “getStatementType ()"
— $ubclause 14.2.6:3.3, “getMode ()"
14.1.6.1.12 getByteNoNull (int)
publ)i C-abstract byte getByteNoNul | ( int paraneterlndex )

28 o'l 4
T OWS— ST A CepPT101

Get the value of the SQL TINYINT parameter identified by parameterindex as a Java byte.
NOTE 102 — An invocation of this method is generated by the translator if and only if the statement

type

of the profile EntryInfo object for this RTStatement object has value CALLABLE_STATEMENT and

the parameter Typelnfo object at parameterindex in the Entrylnfo object has mode=OUT or INOUT, and
javaTypeName=byte.

Parameters

— parameterindex — the first parameter is 1 (one), the second is 2, etc.
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Returns

Th

Sed Also

14.1.6.1.13 getBytes (int)

publlic abstract byte[] getBytes ( int paraneterlndex )

Get

bytep.
NOTE 103 — An invocation of this method-is generated by the translator if and only if the statement
type [of the profile Entrylnfo object for this\RTStatement object has value CALLABLE_STATEMENT and

the parameter Typelnfo object at parameterindex in the Entrylnfo object has mode=OUT or INOUT, and
javaTypeName=[byte.

Pafameters

— parameterindex — the first parameter is 1 (one), the second is 2, etc.

Returns

Th

The value of the parameter identified by parameterindex.

rows

(Y T T P Hr ) [l £l + H L IR I += I 1 H—y) fa¥aV I
PULLNUITCALCTULIUTT — 1T 11T ValutT UT U PJaralricicr mivitatltu Uy palrditicTiTITTIUTA 1S U1 OWVL T1U

alue

$QLEXxception — if a database access error occurs

$ubclause 14.2.6.3.5, “getSQLType ()"

$ubclause 14.2.6.3.1, “getJavaTypeName ()"
$ubclause 14.2.2.1.3, “"CALLABLE_STATEMENT”
bubclause 14.2.2.3.13, “getStatementType ()"

$ubclause 14.2.6.3.3, “getMode ()"

throws SQLException
fhe value of the SQL VARBINARY parameter identified by parameterindex as an array of Java

f the value\of the parameter identified by parameterindex is not the SQL null value, then the
alue of the parameter identified by parameterindex; otherwise, the Java null.

ITOwWs

SQLException — if a database access error occurs

See Also

236

Subclause 14.2.6.3.5, “getSQLType ()"
Subclause 14.2.6.3.1, “getJavaTypeName ()"
Subclause 14.2.2.1.3, “CALLABLE_STATEMENT”

Subclause 14.2.2.3.13, “getStatementType ()"
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— Subclause 14.2.6.3.3, “getMode ()"

14.1.6.1.14 getByteWrapper (int)

public abstract Byte getByteWapper ( int paraneterlndex )

throus QQ F\(r‘npf Lon

Get the value of the SQL TINYINT parameter identified by parameterindex as a java.lang.Byte:

NOTE 104 — An invocation of this method is generated by the translator if and only if the statement
type [of the profile Entrylnfo object for this RTStatement object has value CALLABLE_STATEMENT-and
the parameter Typelnfo object at parameterindex in the Entrylnfo object has mode=OUT or INOWUT, and
javaTypeName=java.lang.Byte.

Parfameters

— parameterindex — the first parameter is 1 (one), the second is 2, etc.

Returns

— If the value of the parameter identified by parameterindex is natythe SQL null value, then the
alue of the parameter identified by parameterindex; otherwise, the Java null.

Thows

— $QLException — if a database access error occurs

Seq Also

— $ubclause 14.2.6.3.5, “getSQLType ()"

— $ubclause 14.2.6.3.1, “getJavaTypeName ()"

— $ubclause 14.2.2.1.3, “CALLABLEJSTATEMENT”
— $ubclause 14.2.2.3.13, “getStatementType ()"

— $ubclause 14.2.6.3.3, “getMode ()"

14.1.6.1.15 getCleb (int)

publ]i c abstra€t-Cl ob getCdob ( int paraneterlndex ) throws SQLException

Get the value'of the SQL CLOB parameter identified by parameterindex as a java.sql.Clob object.

NOTE 105 = The implementation of the java.sql.Clob interface is based on large object locators. The
accegsibility of the CLOB value through the methods of java.sql.Clob is only guaranteed in the scope of the
transactiomimwhich—theget-trob{—method-wasexecuted:

NOTE 106 — An invocation of this method is generated by the translator if and only if the statement type
of the profile Entrylnfo object for this RTStatement object has the value CALLABLE_STATEMENT and
the parameter Typelnfo object at parameterindex in the Entrylnfo object has mode OUT or INOUT, and
javaTypeName = java.sql.Clob.

Parameters

— parameterindex — the first parameter is 1 (one), the second is 2, etc.
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Returns

Th

Sed Also

14.1.6.1.16 getDate (int)

publjic abstract Date getDate ( int paraneterlndex )

Get

NOTE 107 — An invocation of this method is genérated 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 garameter Typelnfo object at parameterindex“in the Entrylnfo object has mode=OUT or INOUT, and
javaTypeName=java.sql.Date.

Palameters

— parameterindex — the firstparameter is 1 (one), the second is 2, etc.

Returns

Th

Seq Also

238

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.

rows

$OQLException — if a database access error occurs

bubclause 14.2.6.3.5, “getSQLType ()"

$ubclause 14.2.6.3.1, “getJavaTypeName ()"
$ubclause 14.2.2.1.3, “CALLABLE_STATEMENT"
$ubclause 14.2.2.3.13, “getStatementType ()"

bubclause 14.2.6.3.3, “getMode ()"

throws SQ.Exception

the value of the SQL DATE parameter identified by parameterindex as a java.sqgl.Date.

f the value of the ‘parameter identified by parameterindex is not the SQL null value, then the
alue of the parameter identified by parameterindex; otherwise, the Java null.

ITows

$OQLException — if a database access error occurs

Subclause 14.2.6.3.5, “getSQLType ()"

Subclause 14.2.6.3.1, “getJavaTypeName ()"
Subclause 14.2.2.1.3, “CALLABLE_STATEMENT"
Subclause 14.2.2.3.13, “getStatementType ()"

Subclause 14.2.6.3.3, “getMode ()"
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14.1.6.1.17 getDoubleNoNull (int)

public abstract doubl e getDoubl eNoNull ( int paraneterlndex )
throws SQ.Exception

Get the value of the SQL DOUBLE PRECISION parameter identified by parameterindex as a Java
doulpe-

NOTE 108 — 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 garameter Typelnfo object at parameterindex in the Entrylnfo object has mode=OUT or INOUT, and
javaTypeName=double.

Pafameters

— parameterindex — the first parameter is 1 (one), the second is 2, etc.

Returns

— The value of the parameter identified by parameterindex.

Thows

— $OQLNullException — if the value of the parameter indicated by parameterindex is the SQL nu
alue

— $QLException — if a database access error occurs

Seq Also

— $ubclause 14.2.6.3.5, “getSQLType ()"

— $ubclause 14.2.6.3.1, “getJavaTypeName ()"

— $ubclause 14.2.2.1.3, “CALLABLE_STATEMENT”
— $ubclause 14.2.2.3.13, “getStatementType ()"

— $ubclause 14.2.6.3.3, (getMode ()"

14.1.6.1.18 getboubleWrapper (int)

publli c abstpact Doubl e get Doubl eWapper ( int paraneterlndex )
t hr.ows’ SQLExcepti on

Get fthedvalue of the SQL DOUBLE PRECISION parameter identified by parameterindex as a

javallang.Double.

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 object has value CALLABLE_STATEMENT and
the parameter Typelnfo object at parameterindex in the Entrylnfo object has mode=OUT or INOUT, and
javaTypeName=java.lang.Double.

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.

Throws

Sed

[«

[«

14.1

publ

Get
NOT

type
the g
javal

$OQLException — if a database access error occurs

Also

bubclause 14.2.6.3.5, “getSQLType ()"

$ubclause 14.2.6.3.1, “getJavaTypeName ()"
$ubclause 14.2.2.1.3, “CALLABLE_STATEMENT”

$ubclause 14.2.2.3.13, “getStatementType ()"

bubclause 14.2.6.3.3, “getMode ()"

.6.1.19 getFloatNoNull (int)

ic abstract float getFloatNoNull ( int paraneterl|ndex )
throws SQ.Exception

the value of the SQL FLOAT parameter identified by parameterindex as a Java float.

E 110 — An invocation of this method is generated by the translator if and only if the statement
of the profile EntrylInfo object for this RTStatement object has value CALLABLE_STATEMENT and
arameter Typelnfo object at parameterindéx-in the Entrylnfo object has mode=OUT or INOUT, and
[ypeName=float.

Partameters

arameterindex — the first parameter is 1 (one), the second is 2, etc.

Returns

he value of the parameter identified by parameterindex.

Thows

QLNuliException — if the value of the parameter indicated by parameterindex is the SQL nu
alue

QDException — if a database access error occurs

See Also

— Subclause 14.2.6.3.5, “getSQLType ()"

— Subclause 14.2.6.3.1, “getJavaTypeName ()"

— Subclause 14.2.2.1.3, "CALLABLE_STATEMENT”

— Subclause 14.2.2.3.13, “getStatementType ()"
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— Subclause 14.2.6.3.3, “getMode ()"

14.1.6.1.20 getFloatWrapper (int)

publ

i c abstract Float getFl oatWapper ( int paraneterlndex )
throus QQ F\(r‘npf Laon

Get the value of the SQL FLOAT parameter identified by parameterindex as a java.lang.Float.

NOTE 111 — An invocation of this method is generated by the translator if and only if the statement
type [of the profile Entrylnfo object for this RTStatement object has value CALLABLE_STATEMENT-and
the parameter Typelnfo object at parameterindex in the Entrylnfo object has mode=OUT or INOWUT, and
javaTypeName=java.lang.Float.

Parfameters

Ret

Thi

[«

See

[«

14.1

publ

Get
NOT

$OQLException — if a database access error occurs

$ubclause 14.2.6.3.5, “getSQLType ()"
$ubclause 14.2.6.3.1, “getJavaTypeName ()"

$ubclause 14.2.2.1.3, “CALLABLEJSTATEMENT”

$ubclause 14.2.6.3.3, "‘getMode ()"

arameterindex — the first parameter is 1 (one), the second is 2, etc.

urns

f the value of the parameter identified by parameterindex is natythe SQL null value, then the
alue of the parameter identified by parameterindex; otherwise, the Java null.

Oows

Also

bubclause 14.2.2.3.13, “getStatementType ()"

.6.1.21 getintNoNull (int)

i c abstra€t~int getlntNoNull ( int paraneterlndex )
t hr ows) SQLExcept i on

the valde of the SQL INTEGER parameter identified by parameterindex as a Java int.
EZ112 — An invocation of this method is generated by the translator if and only if the statement

CALL ARL - CTATIANICN]

type

£ rl £11 Cat Laf, i + £ o RTC+o+ + i € =Y 1 I =
O CiC—PToTC e y i O U0JeC T 10T G S IV T otatCTicT It UOJeeTIaS varat— S\ o _ O T2 v vty T artd

the parameter Typelnfo object at parameterindex in the Entrylnfo object has mode=OUT or INOUT, and
javaTypeName=int.

Parameters

— parameterindex — the first parameter is 1 (one), 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 a database access error occurs

Seq Also

— $ubclause 14.2.6.3.5, “getSQLType ()"

— $ubclause 14.2.6.3.1, “getJavaTypeName ()"

— $ubclause 14.2.2.1.3, "CALLABLE_STATEMENT"
— $ubclause 14.2.2.3.13, “getStatementType ()”

— $ubclause 14.2.6.3.3, “getMode ()"

14.1.6.1.22 getIntWrapper (int)

publjic abstract Integer getlntWapper ( int paraneterfndex )
throws SQ.Exception

Get the value of the SQL INTEGER parameter identified by parameterindex as a java.lang.Integer.

NOTE 113 — An invocation of this method is generated by the translator if and only if the statement
type [of the profile Entrylnfo object for this RTStatemént object has value CALLABLE_STATEMENT and
the garameter Typelnfo object at parameterindex_in®the Entrylnfo object has mode=OUT or INOUT, and
javaTypeName=java.lang.Integer.

Pa1amete rs

arameterindex — 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
alue of the paranieter identified by parameterindex; otherwise, the Java null.

Thiows
— $QLException — if a database access error occurs

Sed Also

— Subclause 14.2.6.3.5, “getSQLType ()"

— Subclause 14.2.6.3.1, “getJavaTypeName ()"

— Subclause 14.2.2.1.3, “CALLABLE_STATEMENT"
— Subclause 14.2.2.3.13, “getStatementType ()"

— Subclause 14.2.6.3.3, “getMode ()"
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14.1.6.1.23 getJDBCCallableStatement ()

publ

i c abstract Call abl eStatement get JDBCCal | abl eStatenment ( )
throws SQ.Exception

Returns a representation of this RTStatement object as a JDBC CallableStatement object. Oper-

aticno narformaed-aon-tha roturnad CallahlaStatamant ahiact affact tha ctato aof thic RDTCStatamant
RSperrorhRea—oerR—tRetetuthiea Sttt e BRI H e tRE-—StHate—0 1t HS Tttt et

obje

Returns

Thows

14.1.6.1.24 getJDBCPreparedStatement ()

publ

Retyrns a representation of this RTStatement object as a. JDBC PreparedStatement object. Oper-
ations performed on the returned PreparedStatement gbject affect the state of this RTStatement

obje

Returns

— A JDBC PreparedStatement object representing this RTStatement object.

Thiows

14.1.6.1.25 getLongNoNull (int)

publ

Get

NOTE 114 =>An invocation of this method is generated by the translator if and only if the statement type
the grofile \Entrylnfo object for this RTStatement object has value CALLABLE_STATEMENT and the param}

eter

$QLException — if this RTStatement object cannot be represented as a JODBC CallableState-
inent object

t as well.

\ JDBC CallableStatement object representing this RTStatement object.

i c abstract PreparedStatement get JDBCPreparedSt at enent ()
throws SQ.Exception

t as well.

EQLException — if this RTStatement object cannot be represented as a JDBC PreparedState-
fnent object

i c abstract |on® getLongNoNull ( int paraneterlndex )
throws SQhException

fhe value-of’the SQL BIGINT parameter identified by parameterindex as a Java long.

=

Typelnfo at parameterindex in the Entrylnfo object has mode=OUT or INOUT, and javaTypeName=lond.

Parameters

parameterindex — the first parameter is 1 (one), the second is 2, etc.

Returns

The value of the parameter identified by parameterindex.
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Th

Sed Also

14.1.6.1.26 getLongWrapper (int)

publjic abstract Long getLongWapper ( int paraneterlndex’)

Get

NOTE 115 — An invocation of this method is generated‘hy. the translator if and only if the statement type
of the profile Entrylnfo object for this RTStatement object has value CALLABLE_STATEMENT and the
parameter Typelnfo at parameterindex in the Entrylafo object has mode=OUT or INOUT, and javaType-
Namg=java.lang.Long.

Pa

Returns

Th

Sed Alse

rows

SQLNullException — if the value of the parameter indicated by parameterindex is the SQL null
value

SQLException — if a database access error occurs

bubclause 14.2.6.3.5, “getSQLType ()"

$ubclause 14.2.6.3.1, “getJavaTypeName ()"
$ubclause 14.2.2.1.3, “CALLABLE_STATEMENT"
$ubclause 14.2.2.3.13, “getStatementType ()"

bubclause 14.2.6.3.3, “getMode ()”

throws SQ.Exception

the value of the SQL BIGINT parameter identified by'parameterindex as a java.lang.Long.

1amete rs

arameterindex — the first parameter is 1 (one), the second is 2, etc.

f the value of the parameter identified by parameterindex is not the SQL null value, then the
alue of the parameter_identified by parameterindex; otherwise, the Java null.

ITows

$OQLException'— if a database access error occurs

$ubelause 14.2.6.3.5, “getSQLType ()"

Subclause 14.2.6.3.1, “getJavaTypeName ()"
Subclause 14.2.2.1.3, “CALLABLE_STATEMENT"
Subclause 14.2.2.3.13, “getStatementType ()"

Subclause 14.2.6.3.3, “getMode ()"
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14.1.6.1.27 getMaxFieldSize ()

public abstract int getMaxFiel dSize ( )

throws SQ.Exception
The maxFleIdS|ze I|m|t (in bytes) is the maX|mum amount of data returned for any column value;
CHA R VARCHAR and LONGVARCHAR) columns. These columns can be fetched |nt0 Java Strlnc
Bytq array, or stream objects. If the limit is exceeded, the excess data is discarded. The default
maxfieldSize is 0 (zero).
Returns
— The maxFieldSize limit of this RTStatement object; O (zero) means unlimited,
Thirows
— $QLException — if a database access error occurs
14.1.6.1.28 getMaxRows ()
publjic abstract int get MaxRows ( )

throws SQLException
Retyrns the maximum number of rows that can be contained by a ResultSet object or by an RTRe
sult$et 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).
Returns
— The maxRows limit of this RTStatement-object; O (zero) means unlimited.
Throws
— $QLException — if a database“access error occurs
14.1.6.1.29 getMoreResults ()
publji ¢ abstract hoelean get MoreResults ( )

throws SQhException
Movps to a Statément's next result. It returns true if this result is an RTResultSet object.
get Nor eResults( ) also implicitly closes any current RTResultSet object obtained with get Resul t Sg
Thele areino more results if and only if (! get MoreResul ts( ) && (get Updat eCount () ==-1)).
NOTE-116 — An invocation of this method is generated by the translator if and only if the execute type of
the prefileEntrrnfo-objectforthis RFStatementobjecthasvalbe EXEEUFHE—
Returns

f 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 a database access error occurs
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See Also

— Subclause 14.1.6.1.3, “execute ()"
— Subclause 14.2.2.3.3, “getExecuteType ()"
— Subclause 1422 1.5 “EXECUTE"

14.1.6.1.30 getObject (int, Class)

publji c abstract Cbject get(hject
( int paraneterlndex, C ass objectType )
throws SQLException

Get the value of the parameter identified by parameterindex as a java.lang.Object object. This
od is used to fetch implementation-specific instances of user-defined typés with SQL Type
STRUCT, DISTINCT, JAVA_OBJECT, or OTHER.

The jobjectType parameter gives the static type of the Java lvalue to whieh the value of the param-
eter|indicated by parameterindex is to be assigned. If the Typelnfo¢profile Entrylnfo object for the
pargmeter has SQL Type STRUCT, DISTINCT, or JAVA_OBJECT; then the runtime type map TM
of tHe RTStatement object is non-null and has a map entry mapping the actual SQL type name

to the Java class specified in the Class argument or to a subclass of that Java class. In this case,
the result of getObject is equivalent ot the invocation of getObject(columnindex, TM), as defined in
[JDBC2.0]. If the Typelnfo profile Entrylnfo object for the parameter has SQL Type OTHER, then
the runtime type map is null. An exception is thrownhif the object returned is not assignable to an
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arameterlndex — the first parameter is 1 (one), the second is 2, etc.

bjectType — the class of the Java Ivalue to which the value of the parameter indicated by
arameterindex is to be assigned.

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 class of the object returned is not assignment compatible with the given
objectType class, or if a database access error occurs
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See Also

— Subclause 14.2.6.3.5, “getSQLType ()"

— Subclause 14.2.6.3.1, “getJavaTypeName ()"

14.1
publ
The

for 3
The

Ret

Thi

14.1

publ

Get

NOT
of th
paral
Nam|

c 1] NIT”
\MW. Oy — et

$ubclause 14.2.6.3.3, “getMode ()"

The queryTimeout limit of this RTStatement object in seconds; 0 (zero) means unlimited.

$QLException — if a database access error occurs

bubclause 14.2.2.3.13, “getStatementType ()”

.6.1.31 getQueryTimeout ()

i c abstract int getQueryTi neout ( )
throws SQ.Exception

queryTimeout limit is the number of seconds that the SQLJ runtimerimplementation will wait
n invocation of execut e( ) to complete. If the limit is exceeded,@n "SQLEXxception is thrown.
default queryTimeout is O (zero).

urns

OwWsSs

.6.1.32 getRef (int)

i c abstract Ref getRef ( int(paranmeterlndex )
throws SQ.Exception

Lhe value of an SQL REF parameter as a java.sql.Ref object.

E 118 — An invocation of this method is generated by the translator if and only if the statement type
b profile Entrylnfo objeCt\for this RTStatement object has value CALLABLE_STATEMENT and the
meter Typelnfo at parameterindex in the Entrylnfo object has mode=OUT or INOUT, and javaType-
p=java.sgl.Ref.

Ret

Pa1amete rs

arametérlndex — the first parameter is 1 (one), the second is 2, etc.

UFRS

T the value of the parameter identified by parameterindex iIs not the SQL null value, then the

value of the parameter identified by parameterindex; otherwise, the Java null.

Throws

— SQLException — if a database access error occurs
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See Also

— Subclause 14.2.6.3.5, “getSQLType ()"

— Subclause 14.2.6.3.1, “getJavaTypeName ()"

— Subclause 142213 “CALLABLE STATEMENT"

— $ubclause 14.2.2.3.13, “getStatementType ()”

— $ubclause 14.2.6.3.3, “getMode ()"

14.1.6.1.33 getResultSet ()

publjic abstract ResultSet getResultSet ( )
throws SQ.Exception

Retyrns the current result of this RTStatement object as a ResultSet objeet. It is only called once
per result if using the execut e( ) method.

NOTE 119 — An invocation of this method is generated by the translator.if and only if the execute type of
the grofile Entrylnfo object for this RTStatement object has value EXECUTE.

Returns

— If the result of this RTStatement object is an update count or there are no more results, then
null; otherwise, the current result of this RTStatement object as a ResultSet object.

Thirows

— $QLException — if a database access error occurs

Seq Also
— $ubclause 14.1.6.1.3, “execute.()"
— $ubclause 14.2.2.3.3, “getExecuteType ()"

— $ubclause 14.2.2.1.5,“EXECUTE"

14.1.6.1.34 getShortNoNull (int)

publfi c abstfact short getShortNoNull ( int paraneterlndex )
t hriows SQLExcepti on

Get the value of the SQL SMALLINT parameter identified by parameterindex as a Java short.

NO'I' C120 DAr—i an—aof-thi dbvtha tranclatay 1f ~And Ay of £

B +1 o thaod 1o ~ann + nman
M=o 7y Ot e O Ot o THC ot T o gt it atCoO— oyttt Srator— 1T artG— oty oS tatCret

type of the profile Entrylnfo object for this RTStatement object has value CALLABLE_STATEMENT and
the parameter Typelnfo object at parameterindex in the Entrylnfo object has mode=OUT or INOUT, and
javaTypeName=short.

Parameters

— parameterindex — the first parameter is 1 (one), the second is 2, etc.
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Returns

— The value of the parameter identified by parameterindex.

Throws

(Y T T P Hr ) [l £l + H L IR I += I 1 H—y) fa¥aV I
— PYLINUITECALCULIUNT — 1T 1T vdiut UT U PJalalticicn miuitdiltu Uy parditiciTr TTIiUTA 1o U1TC O TIU

alue

— $QLException — if a database access error occurs

Seq Also

— $ubclause 14.2.6.3.5, “getSQLType ()"

— $ubclause 14.2.6.3.1, “getJavaTypeName ()"

— $ubclause 14.2.2.1.3, “CALLABLE_STATEMENT”
— $ubclause 14.2.2.3.13, “getStatementType ()"

— $ubclause 14.2.6.3.3, “getMode ()"

14.1.6.1.35 getShortWrapper (int)

publlfic abstract Short getShortWapper ( int paraneterlndex )
throws SQLException

Get the value of the SQL SMALLINT parameter identified by parameterindex as a java.lang.Short.

NOTE 121 — An invocation of this method-is generated by the translator if and only if the statement
type [of the profile Entrylnfo object for this\RTStatement object has value CALLABLE_STATEMENT and
the parameter Typelnfo object at parameterindex in the Entrylnfo object has mode=OUT or INOUT, and
javaTypeName=java.lang.Short.

Pa1amete rs

arameterindex — 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
alue of the parameter identified by parameterindex; otherwise, the Java null.

Thows

— SQLException — if a database access error occurs
See Also

— Subclause 14.2.6.3.5, “getSQLType ()"

— Subclause 14.2.6.3.1, “getJavaTypeName ()"

— Subclause 14.2.2.1.3, “CALLABLE_STATEMENT”

— Subclause 14.2.2.3.13, “getStatementType ()”
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— Subclause 14.2.6.3.3, “getMode ()"

14.1.6.1.36 getString (int)

public abstract String getString ( int paranmeter|ndex )
throus QQ F\(r‘npf Laon

Get khe value of the SQL character string (CHAR, VARCHAR, or LONGVARCHAR) parameter
identified by parameterindex as a Java String.

NOTE 122 — An invocation of this method is generated by the translator if and only if the statement
type [of the profile Entrylnfo object for this RTStatement object has value CALLABLE_STATEMENT and
the parameter Typelnfo object at parameterindex in the Entrylnfo object has mode=OUT op\INOUT and
javaTypeName=java.lang.String.

Pa1amete rs

arameterindex — the first parameter is 1 (one), the second is 2, etc.

Returns

— If the value of the parameter identified by parameterindex is<ot the SQL null value, then the
alue of the parameter identified by parameterindex; otherwise, the Java null.

Thiows

— $QLException — if a database access error ocCurs

Seq Also

— $ubclause 14.2.6.3.5, “getSQLType ()"

— $ubclause 14.2.6.3.1, “getJavaTypeName ()"

— $ubclause 14.2.2.1.3, "CALLABLE_STATEMENT"
— $ubclause 14.2.2.3.13, “getStatementType ()”

— $ubclause 14.2.6.3.3; “getMode ()"

14.1.6.1.37 getFime (int)

publji c abstihact Time getTinme ( int paraneterlndex )
throws SQLException

Get the value of the SQL TIME parameter identified by parameterindex as a java.sgl. Time.
NOTE123—=—Aminvocatiomof-this method—is—generated-by-the—transtator—ifand-omnty-if-the—statement
type of the profile Entrylnfo object for this RTStatement object has value CALLABLE_STATEMENT and
the parameter Typelnfo object at parameterindex in the Entrylnfo object has mode=OUT or INOUT, and
javaTypeName=java.sgl.Time.

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.

Throws

— $QLException — if a database access error occurs

Seq Also

— $ubclause 14.2.6.3.5, “getSQLType ()"

— $ubclause 14.2.6.3.1, “getJavaTypeName ()"

— $ubclause 14.2.2.1.3, "CALLABLE_STATEMENT"
— $ubclause 14.2.2.3.13, “getStatementType ()”

— $ubclause 14.2.6.3.3, “getMode ()"

14.1.6.1.38 getTimestamp (int)

publjic abstract Tinmestanp get Tinestanp ( int paraneterlndex )
throws SQ.Exception

Get the value of the SQL TIMESTAMP parameter identified by parameterindex as a java.sgl. Timestamp.

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 garameter Typelnfo object at parameterdndex in the Entrylnfo object has mode=OUT or INOUT, and
javaTypeName=java.sqgl. Timestamp.

Pa1amete rs

arameterindex — 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
alue of the parameter identified by parameterindex; otherwise, the Java null.

Thiows

— $QLEXxception — if a database access error occurs

See Also

— Subclause 14.2.6.3.5, “getSQLType ()"

— Subclause 14.2.6.3.1, “getJavaTypeName ()"

— Subclause 14.2.2.1.3, "CALLABLE_STATEMENT"

— Subclause 14.2.2.3.13, “getStatementType ()"
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— Subclause 14.2.6.3.3, “getMode ()"

14.1

.6.1.39 getUpdateCount ()

public abstract int getUpdateCount ( )

throus QQ F\(r‘npf Lon

Rety
Set ¢
NOT
the

Ret

— If the current result of this RTStatement object is a ResultSet object or thiére are no more

Thi

— $QLException — if a database access error occurs

Se€d

— $ubclause 14.1.6.1.3, “execute ()"
— $ubclause 14.2.2.3.3, “getExecuteType ()"

— $ubclause 14.2.2.1.5, “EXECUTE"

14.1
publ

The

Statment object’s execute methods clear its SQLWarning chain. Subsequent Statement warnings
will pe chained to this SQLWarning.

The
exedg

NOT
will

Ret

rns the current result of this RTStatement object as an update count; if the result is a Result;
bject or there are no more results, —1 is returned. It is only called once per result.

E 125 — An invocation of this method is generated by the translator if and only if the execute type of
rofile EntrylInfo object for this RTStatement object has value EXECUTE.

urns

esults, then —1; otherwise, the current result as an update count.

OwWsSs

Also

.6.1.40 getWarnings ()

i c abstract SQLVrning getWarnings ( )
throws SQLException

first warning reported by(ifvocations of methods on this Statement object is returned. A

warning chain is-automatically cleared each time execute( ), execut eRTQuery( ), or
ut eUpdat e( ) .is invoked on this RTStatement object.

E 126 — If;a‘ResultSet object is being processed, then any warnings associated with ResultSet reads
be chained on the ResultSet object and made available to the client on the associated iterator object.

urns

fthere is any outstanding SQLWarning, then the first SOLWarning; otherwise, null.

Throws

— SQLException — if a database access error occurs
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See Also

— Subclause 14.1.6.1.3, “execute ()"

— Subclause 14.2.2.3.3, “getExecuteType ()"

14.1.6.1.41 isBatchable ()

publ

Retyrns t r ueif this RTStatement object is able to be added to a statement batch fer\deferred

exec

DML and stored procedures with no OUT parameters. If this RTStatement object returns OUT
pargmeters or produces one or more side-channel result sets, then f al seis returned.

If st
Use

with| the batch context object passed when this RTStatement object was created.

This| method is called after all input parameters and executiafy control attributes have been set, bu

befo

Returns

Thirows

Sed Also

14.1.6.1.42 isBatchCompatible ()

publ

Retyrns truesif this RTStatement object is compatible with the underlying batch context object, and
falsq othekwise.

The

$QLEXxception — if a database access.error occurs

i c abstract bool ean isBatchable ( ) throws SQ.Exception

Lition, false otherwise. Batchable RTStatement objects are typically (but not‘exclusively) DDL,

htement batching is not supported by the runtime implementation,cthis method returns f al se.

D

the method i sBat chConpati bl e( ) to determine whether this R EStatement object is compatibl

—3

‘e RTStatement object execution.

f able to be batched, then true; otherwise, false.

$ubclause 14.1.6.1.42, “isBatchCompatible ()"

bubclause 14.1.6.1.7, ‘getBatchContext ()"

i ¢ abstract~bool ean i sBatchConpatible ( ) throws SQ.Exception

underlying batch context object is the batch context object that was passed to Connect edPr o-

file. getStatenent () when this RTStatement object was created. If no such batch context object

was

passed, f al se is returned. The behavior of this method is undefined in the following cases.
The RTStatement object was not obtained with get St at ement (i nt, Bat chCont ext ) .

The RTStatement object is not batchable.
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In general, RTStatement objects with one or more input parameters are only compatible with
batch context objects that contain other instances of the same RTStatement object. RTStatement
objects without input parameters are only compatible with batch context objects that contain other
RTStatement objects without input parameters.

This method is called after all input parameters and execution control attributes have been set, but

ro RTStat 1t abi 11
befoke atement object execution-

Ret

— If compatible with the underlying batch context object, then true; otherwise, false.

Thi

— $QLException — if a database access error occurs

Se€d

— $ubclause 14.1.6.1.41, “isBatchable ()"
— $ubclause 14.1.6.1.7, “getBatchContext ()"

— $ubclause 14.1.2.1.5, “getStatement (int, BatchContext, Map)”

14.1

publ

Set 1

converts this to an SQL character string.value. If the given value is Java null, then the parameter

Pa

urns

OwWsSs

Also

.6.1.43 setAsciiStreamWrapper (int, AsciiStream)

i c abstract void setAscii StreamW apper («int param ndex, AsciiStreamx )
throws SQLException

he parameter identified by parameterlndex to an sqlj.runtime.AsciiStream value. The driver

ified by parameterindex is set to the)'SQL null value.

it via a java.io.InputStream."\JDBC reads the data from the stream as needed, until it reache
nd of the stream. The JDBC driver does any necessary conversion from ASCII to the databas
format.

E 127 — The AsciiStream class implements java.io.InputStream, and adds a Java field, length, which

ameters

— X — the value of the parameter identified by parameterindex

Throws

— SQLException — if a database access error occurs
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See Also

— Subclause 14.2.2.3.6, “getParaminfo (int)”

— Subclause 14.2.6.3.5, “getSQLType ()"

— Subclause 142631 “aatlavalvneName ()
HH361 A oro—getdava- A peraie—{-}

14.1.6.1.44 setBigDecimal (int, BigDecimal)

publ

Set the parameter identified by parameterindex to a java.math.Bigdecimal valte. The driver con-

vert
by p

NOTE 129 — An invocation of this method is generated by the translator if‘ahd only if the parameter

Type
INO

Thi

Sed

[«

14.1

publ

Pa1amete rs

$QLException — if a database access error occurs

$ubclause 14.2.2.3.6, “getParaminfo (int)”

$ubclause 14.2.6.3.1, ‘'getJavaTypeName ()"

$ubclause 14.2,6.3.8, “getMode ()"

i c abstract void setBi gDeci nal
( int paraneterlndex, BigDeciml x )
throws SQLException

b this to an SQL NUMERIC value. If the given value is Java null, then .the parameter identified
arameterindex is set to the SQL null value.

Info object at parameterindex in the profile Entrylnfo object for this RTStatement object has mode=IN ¢
T, and javaTypeName=java.math.BigDecimal.

-

arameterindex — the first parameter is 1 (one), the,second is 2, etc.

— the value of the parameter identified by parameterindex

OWSs

Also

bubclause 14.2.6.3.5, “getSQLType ()"

.6.1.45.8 setBinaryStreamWrapper (int, BinaryStream)

i c abstract void setBinaryStream apper ( int param ndex, BinaryStream x )
throws SQLException

Set the parameter identified by parameterindex to an sqlj.runtime.BinaryStream value. The driver
converts this to an SQL binary string value. If the given value is Java null, then the parameter
identified by parameterindex is set to the SQL null value.

If a very large binary value is input to a binary string parameter, it might be more practical to send
it via a java.io.InputStream. JDBC will read the data from the stream as needed, until it reaches
the end of the stream.

NOTE 130 — The BinaryStream class implements java.io.InputStream, and adds a Java field, length, which

is us
Java

© IS

ed to determine the number of octets in the stream. The BinaryStream class typically wraps a standard
stream class or a custom subclass that implements the InputStream interface.
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NOTE 131 — An invocation of this method is generated by the translator if and only if the parameter

Typelnfo object at parameterindex in the profile Entrylnfo object for this RTStatement object has mode=IN or

INOUT, and javaTypeName=sqlj.runtime.BinaryStream.

Parameters

— parameterindex — the first parameter is 1 (one), the second is 2, etc.

— X — the value of the parameter identified by parameterindex

Thiows

— $QLException — if a database access error occurs

Seq Also
— $ubclause 14.2.2.3.6, “getParaminfo (int)”
— $ubclause 14.2.6.3.5, “getSQLType ()"

— $ubclause 14.2.6.3.1, “getJavaTypeName ()"

14.1.6.1.46 setBlob (int, Blob)

publjic abstract void setBlob ( int paraneterlndex, Blob x ) throws SQ.Exception

Set the parameter identified by parameterindex to a Java Blob object.
NOTE 132 — An invocation of this method is generated by the translator if and only if the parameter

Typelnfo object at parameterindex in the profile Entrylnfo object for this RTStatement object has mode=IN (

INOWT, and javaTypeName = Blob.
Pa1ameters

arameterindex — the first parameter is 1 (one), the second is 2, etc.
— X — the value of the parameter identified by parameterindex
Thirows

— $OQLException —ify'a database access error occurs

Seq Also

— $ubclause14.2.2.3.6, “getParamlinfo (int)”

— $ubclause 14.2.6.3.5, “getSQLType ()"

— Subclause 14.2.6.3.1, “getJavaTypeName ()"

— Subclause 14.2.6.3.3, “getMode ()"

=
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14.1.6.1.47 setBoolean (int, boolean)

public abstract void setBool ean
( int paraneterlndex, boolean x )
throws SQLException

— parameterindex — the first parameter is 1 (one), the second is 2, etc.

— X — the value of the parameter identified by parameterindex

Thiows

— $QLException — if a database access error occurs

Seq Also

— $ubclause 14.2.2.3.6, “getParaminfo (int)”
— $ubclause 14.2.6.3.5, “getSQLType ()"

— $ubclause 14.2.6.3.1, “getJavaTypeName ()"

— $ubclause 14.2.6.3.3, “getMode ()"

14.1.6.1.48 setBooleanWrapper'(int, Boolean)

publjic abstract voi d set BoeheanW apper
( int paraneterlndexs” Bool ean x )
throws SQLExcept.i on

Set the parameter identified by parameterindex to a java.lang.Boolean value. The driver converts
thisto an SQL BIT value. If the given value is Java null, then the parameter is set to the SQL nu
valug.

NOTE 134 — ARrinvocation of this method is generated by the translator if and only if the parameter
Typelnfo object.at parameterindex in the profile Entrylnfo object for this RTStatement object has mode=IN (
INOUWT, andjavaTypeName=java.lang.Boolean.

Pallamete rs

=

— parameterindex — the first parameter is 1 (one), the second is 2, etc.

— X — the value of the parameter identified by parameterindex

Throws

— SQLException — if a database access error occurs
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See Also
— Subclause 14.2.2.3.6, “getParaminfo (int)”

— Subclause 14.2.6.3.5, “getSQLType ()"

— Subclause 142631 “aatlavalvneName ()
HH361 A oro—getdava- A peraie—{-}

— $ubclause 14.2.6.3.3, “getMode ()"

14.1.6.1.49 setByte (int, byte)

publ]ic abstract voi d setByet
( int paraneterlndex, byte x )
throws SQLException

Set the parameter identified by parameterindex to a Java byte value. The-driver converts this to an

SQU TINYINT value.

NOTE 135 — An invocation of this method is generated by the translator&if ‘and only if the parameter
Typelnfo object at parameterindex in the profile Entrylnfo object for this RPStatement object has mode=IN (
INOWT, and javaTypeName=byte.

Palamete rs

-

arameterindex — the first parameter is 1 (one), the second is 2, etc.
— X — the value of the parameter identified by parameterindex
Thirows

— $QLException — if a database access_error occurs

Seq Also

— $ubclause 14.2.2.3.6, “getParamlinfo (int)”

— $ubclause 14.2.6.3.5, “getSQLType ()"

— $ubclause 14.2.6.3:1 YgetJavaTypeName ()"

— $ubclause 14,2:6.3.3, “getMode ()”

14.1.6.1.50~ setBytes (int, byte)

publji c.abstract void setBytes

(int paraneterlndex bvte x[1 )
\ Ll 7 7 o

throws SQLException ’

Set the parameter identified by parameterindex to a Java array of bytes. The driver converts this
to an SQL binary string (VARBINARY or LONGVARBINARY, depending on the argument’s size
relative to the driver’s limits on VARBINARY values). If the given value is Java null, then the
parameter identified by parameterindex is set to the SQL null value.

NOTE 136 — An invocation of this method is generated by the translator if and only if the parameter
Typelnfo object at parameterindex in the profile Entrylnfo object for this RTStatement object has mode=IN or
INOUT, and javaTypeName=[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

Throws
— $QLException — if a database access error occurs

Seq Also

— $ubclause 14.2.2.3.6, “getParaminfo (int)”
— $ubclause 14.2.6.3.5, “getSQLType ()"

— $ubclause 14.2.6.3.1, “getJavaTypeName ()"

— $ubclause 14.2.6.3.3, “getMode ()"

14.1.6.1.51 setByteWrapper (int, Byte)

publ]ic abstract voi d setByteW apper
( int paraneterlndex, Byte x )
throws SQLException

Set the parameter identified by parameterindex to\a java.lang.Byte value. The driver converts
thisfto an SQL TINYINT value. If the given valuge'is Java null, then the parameter identified by
pargmeterindex is set to the SQL null value.

NOTE 137 — An invocation of this method is ‘generated by the translator if and only if the parameter
Typelnfo object at parameterindex in the profile Entrylnfo object for this RTStatement object has mode=IN ¢
INOWT, and javaTypeName=java.lang.Byte:

Pafameters

=

— parameterindex — the first_parameter is 1 (one), the second is 2, etc.

— X — the value of the.parameter identified by parameterindex

Thows

— $QLException-— if a database access error occurs

Sed Also

— $ubelause 14.2.2.3.6, “getParaminfo (int)”

— Subclause 14.2.6.3.5, “getSQLType ()"
— Subclause 14.2.6.3.1, “getJavaTypeName ()"

— Subclause 14.2.6.3.3, “getMode ()"
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14.1.6.1.52 setCharacterStreamWrapper (int, CharacterStream)

public void setCharacterStreanWapper ( int columlndex, CharacterStreamx )
throws SQ.Exception

drivereenve histo-anR-SO IS\ - VENTIT-RYY
valug is Java null, then the parameter identified by parameterindex is set to the SQL null valué,

Set the parameter identified by parameterindex to an sqlj.runtime.CharacterStream object. The

to the appropriate SQL character set.

NOTE 138 — The CharacterStream class implements java.io.Reader, and adds a Java field, length, which
is uspd to determine the number of characters in the stream. The CharacterStream class typically wraps a
stanglard Java Reader object or an instance of a custom subclass that implements ther Reader interface.

NOTE 139 — An invocation of this method is generated by the translator if andyonly if the parameter
Typefnfo object at parameterindex in the profile Entrylnfo object for this RTStatement object has mode=IN ¢
INOWT, and has javaTypeName = sqlj.runtime.CharacterStream.

Pa1amete rs

=

arameterindex — the first column is 1 (one), the secondis 2, etc.

— X — the value of the parameter identified by parameterindex

Thiows

— java.sgl.SQLException — if a database access-error occurs

Seq Also
— $ubclause 14.2.2.3.6, “getParamlInfo (int)”
— $ubclause 14.2.6.3.5, “getSQLType ()"

— $ubclause 14.2.6.3.1, “getJavaTypeName ()"

14.1.6.1.53 setCleb (int, Clob)

publji ¢ abstract¥void setCob ( int paraneterlndex, Cob x ) throws SQ.Exception

Set the parameter identified by parameterindex to a Java Clob object.

NOTE 140>~ An invocation of this method is generated by the translator if and only if the parameter
Typelnfo object at parameterindex in the profile Entrylnfo object for this RTStatement object has mode=IN (
INOWT:-and javaTypeName = Clob

Parameters

=

— parameterindex — the first parameter is 1 (one), the second is 2, etc.

— X — the value of the parameter identified by parameterindex

Throws

— SQLException — if a database access error occurs
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See Also
— Subclause 14.2.2.3.6, “getParaminfo (int)”

— Subclause 14.2.6.3.5, “getSQLType ()"

— Subclause 142631 “aatlavalvneName ()
HH361 A oro—getdava- A peraie—{-}

— $ubclause 14.2.6.3.3, “getMode ()"

14.1.6.1.54 setDate (int, Date)

publjic abstract void setDate
( int paraneterlndex, Date x )
throws SQLException

Set the parameter identified by parameterindex to a java.sql.Date value,~Ihe driver converts
thisto an SQL DATE value. If the given value is Java null, then the parameter identified by
pargmeterindex is set to the SQL null value.

NOTE 141 — An invocation of this method is generated by the translatorif and only if the parameter

Typelnfo object at parameterindex in the profile Entrylnfo object for this. RTStatement object has mode=IN ¢

INOWT, and javaTypeName=java.sql.Date.
Pa1amete rs

arameterlndex — the first parameter is 1 (one),sthie second is 2, etc.
— X — the value of the parameter identified by parameterindex
Throws

— $QLException — if a database accessserror occurs

Seq Also

— $ubclause 14.2.2.3.6, “getParaminfo (int)”

— $ubclause 14.2.6.3.5, “getSQLType ()"

— $ubclause 14.2,6.31, “getJavaTypeName ()"

— $ubclause 14.2.6.3.3, “getMode ()"

14.1.6.24.55 setDouble (int, double)

pUb| e—abst+ract—votd—setbBouble
( 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 142 — An invocation of this method is generated by the translator if and only if the parameter

Typelnfo object at parameterindex in the profile Entrylnfo object for this RTStatement object has mode=IN or

INOUT, and javaTypeName=double.
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Parameters

Th

Sed Also

14.1.6.1.56 setDoubleWrapper (int, Double)

publli c abstract void setDoubl eW apper

Set the parameter identified by parameterindex toa java.lang.Double value. The driver converts
thisto an SQL DOUBLE PRECISION value. If the given value is Java null, then the parameter
identified by parameterindex is set to the SQL-null value.

NOTE 143 — An invocation of this method is ‘generated by the translator if and only if the parameter
Typelnfo object at parameterindex in the profile Entrylnfo object for this RTStatement object has mode=IN ¢
INOWT, and javaTypeName=java.lang.Double.

Panfameters

— parameterindex — the first_parameter is 1 (one), the second is 2, etc.

— X — the value of the.parameter identified by parameterindex

Thiows

Sed Also

262

parameterindex — the first parameter is 1 (one), the second is 2, etc.

X — the value of the parameter identified by parameterindex

-\ ALC
NHuvvo

$QLEXxception — if a database access error occurs

$ubclause 14.2.2.3.6, “getParamlinfo (int)”
$ubclause 14.2.6.3.5, “getSQLType ()"
bubclause 14.2.6.3.1, “getJavaTypeName ()"

$ubclause 14.2.6.3.3, “getMode ()"

( int paraneterlndex, Double x )
throws SQLException

=

$QLEXxceptionr— if a database access error occurs

$lubelause 14.2.2.3.6, “getParamlinfo (int)”

Subclause 14.2.6.3.5, “getSQLType ()"
Subclause 14.2.6.3.1, “getJavaTypeName ()"

Subclause 14.2.6.3.3, “getMode ()"
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14.1.6.1.57 setFloat (int, float)

public abstract void setFl oat
( int paraneterlndex, float x )
throws SQLException

— parameterindex — the first parameter is 1 (one), the second is 2, etc.

— X — the value of the parameter identified by parameterindex

Thiows

— $QLException — if a database access error occurs

Seq Also

— $ubclause 14.2.2.3.6, “getParaminfo (int)”
— $ubclause 14.2.6.3.5, “getSQLType ()"

— $ubclause 14.2.6.3.1, “getJavaTypeName ()"

— $ubclause 14.2.6.3.3, “getMode ()"

14.1.6.1.58 setFloatWrapper.(iat, Float)

publ]i c abstract void set Fl patW apper
( int paraneterlndexs” Float x )
throws SQLExcept.i on

Set the parameter identified by parameterindex to a java.lang.Float value. The driver converts
thisto an SQL FLOAT value. If the given value is Java null, then the parameter identified by
pargmeterindex js,set to the SQL null value.

NOTE 145 — ARrinvocation of this method is generated by the translator if and only if the parameter
Typelnfo object.at parameterindex in the profile Entrylnfo object for this RTStatement object has mode=IN (
INOUWT, andjyavaTypeName=java.lang.Float.

Pafameters

=

— parameterindex — the first parameter is 1 (one), the second is 2, etc.

— X — the value of the parameter identified by parameterindex

Throws

— SQLException — if a database access error occurs
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See Also

— Subclause 14.2.2.3.6, “getParaminfo (int)”

— Subclause 14.2.6.3.5, “getSQLType ()"

— Subclause 142631 “aatlavalvneName ()
HH361 A oro—getdava- A peraie—{-}

bubclause 14.2.6.3.3, “getMode ()”

14.1.6.1.59 setint (int, int)
publjic abstract void setlnt
( int paraneterlndex, int x )
throws SQLException
Set the parameter identified by parameterindex to a Java int value. The driver converts this to arn
SQU INTEGER value.
NOTE 146 — An invocation of this method is generated by the translator&if ‘and only if the parameter
Typelnfo object at parameterindex in the profile Entrylnfo object for this RPStatement object has mode=IN (
INOWT, and javaTypeName=int.
Parameters
— parameterindex — the first parameter is 1 (one), the second is 2, etc.
— X — the value of the parameter identified by parameterindex
Thiows

[«

Sed

[«

[«

14.1

publ

$OQLException — if a database access_error occurs

Also

$ubclause 14.2.2.3.6, “getParamlinfo (int)”
$ubclause 14.2.6.3.5, “getSQLType ()"

$ubclause 14.2.6.3:1; getJavaTypeName ()"

bubclause 14,2:6.3.3, “getMode ()"

.6.1.60~ setIntWrapper (int, Integer)

i c.abstract void setlntWapper

( int Ir_\nrnn'ntnrlndnyy Intngnr \()

t hr ows SQLExcepti on

Set the parameter identified by parameterindex to a java.lang.Integer value. The driver converts

this

to an SQL INTEGER value. If the given value is Java null, then the parameter identified by

parameterindex is set to the SQL null value.

NOTE 147 — An invocation of this method is generated by the translator if and only if the parameter
Typelnfo object at parameterindex in the profile Entrylnfo object for this RTStatement object has mode=IN or
INOUT, and javaTypeName=java.lang.Integer.
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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
— $QLException — if a database access error occurs

Seq Also

— $ubclause 14.2.2.3.6, “getParaminfo (int)”
— $ubclause 14.2.6.3.5, “getSQLType ()"

— $ubclause 14.2.6.3.1, “getJavaTypeName ()"

— $ubclause 14.2.6.3.3, “getMode ()"

14.1.6.1.61 setLong (int, long)

publji c abstract void setlLong
( int paraneterlndex, long x )
throws SQLException

Set the parameter identified by parameterindex to_a Java long value. The driver converts this to ah
SQLU BIGINT value.

NOTE 148 — An invocation of this method is generated by the translator if and only if the parameter
Typelnfo object at parameterindex in the profil&.Entrylnfo object for this RTStatement object has mode=IN (
INOWT, and javaTypeName=long.

Pa1amete rs

=

arameterindex — the first parameter is 1 (one), the second is 2, etc.
— X — the value of the parameter identified by parameterindex
Thiows

— $QLExceptiom~~if a database access error occurs

Seq Also

— $ubclause 14.2.2.3.6, “getParaminfo (int)”

— Subctause 147276-375, “getSQLType ()
— Subclause 14.2.6.3.1, “getJavaTypeName ()"

— Subclause 14.2.6.3.3, “getMode ()"
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14.1.6.1.62 setLongWrapper (int, Long)

publ

Thi

[«

See

[«

[«

i c abstract void setlLongWapper
( int paraneterlndex, Long x )
throws SQLException

to an SQL BIGINT value. If the given value is Java null, then the parameter identified by
meterindex is set to the SQL null value.

nfo object at parameterindex in the profile Entrylnfo object for this RTStatement object has.mode=IN ¢
T, and javaTypeName=java.lang.Long.

Pa1amete rs

arameterindex — the first parameter is 1 (one), the second is 2, etc.

— the value of the parameter identified by parameterindex

Oows

$QLEXxception — if a database access error occurs

Also

$ubclause 14.2.2.3.6, “getParamlinfo (int)”
$ubclause 14.2.6.3.5, “getSQLType ()"

$ubclause 14.2.6.3.1, “getJavaTypeName ()"

bubclause 14.2.6.3.3, “getMode ()”

14.1.6.1.63 setMaxFieldSize.(int)
publfic abstract void setlWaxFiel dSize ( int nmax )

t hrows SQLException
The ImaxFieldSize limit(in bytes) is the maximum amount of data returned for any column value;
it only applies to binary string and character string (BINARY, VARBINARY, LONGVARBINARY,
CHAR, VARCHAR,'and LONGVARCHAR) columns. Such columns can be fetched into Java String
Bytq array, or_stream objects. If the limit is exceeded, the excess data is discarded.
NOTE 150 _=.TFhe effect of setting MaxFieldSize to other than its default value is implementation-defined.
suppprt forsnon-default values is not provided, then this method throws an SQLEXxception and if subsequent
attemptStare made to register this RTStatement object with an ExecutionContext, then an SQLException
cond{tion’ is thrown: OLB-specific error — unsupported feature.
Parameters

— max — the new max column size limit; zero means unlimited

Throws

— SQLException — if a database access error occurs
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14.1.6.1.64 setMaxRows (int)

public abstract void set MaxRows ( int nmax )
throws SQ.Exception

Sets the maxRows limit of this RTStatement object. The maxRows limit is the maximum number of
rows-that-can-be-—contaired-by-aRestHiSetobjectorbyan-RIFRestHtSet-obje eated-by-executing
this RTStatement object. If the limit is exceeded, then the excess rows are dropped.

NOTE 151 — Support for setting MaxRows to other than its default value is implementation-defined. Jf
suppprt for non-default values is not provided, then this method throws an SQLException, and if subsequent
attempts are made to register this RTStatement object with an ExecutionContext, then an SQLEXxeeption
cond(tion is thrown: OLB-specific error — unsupported feature.

Pafameters

ax — the new max row limit; zero means unlimited

Thiows

— $QLException — if a database access error occurs

14.1.6.1.65 setObject ()

publfic abstract void set Qbject
( int paraneterlndex, Object x )
t hrows SQLException

Set the parameter identified by parameterindexcto'a Java object value. If the Typelnfo object
for this parameter in the profile Entrylnfo object has SQL Type STRUCT, DISTINCT, or JAVA _
OBJECT, then the runtime implementation uses this SQL Type when sending the parameter to
the glatabase, following the semantics described for the execution of setObject() in [JDBC2.0]. Oth

method can also be used toipass implementation-specific user-defined data types, by using a
r-specific Java type.
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Pafameters

arameterindex — the first parameter is 1 (one), the second is 2, etc.

— X — the value of the parameter identified by parameterindex

Throws

— SQLException — if a database access error occurs
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See Also

— Subclause 14.2.2.3.6, “getParaminfo (int)”

— Subclause 14.2.6.3.5, “getSQLType ()"

— Subelaucsae 142 621 “aatlavaTyvunalNamae ()
ubel 14-2.6-3-1—getdavahpeName

— $ubclause 14.2.6.3.3, “getMode ()"
14.1.6.1.66 setQueryTimeout (int)
publjic abstract void setQueryTineout ( int seconds )

throws SQLException
Sets|the queryTimeout limit of this RTStatement object. The queryTimeoutdimit is the maximum
number of seconds the SQLJ runtime implementation will wait for an inyocation of execute( ) to
complete. If the limit is exceeded, an SQLException is thrown.
NOTE 153 — Support for setting QueryTimeout to other than its default value is implementation-defined.
suppprt for non-default values is not provided, this this method throws,an*SQLException, and if subsequent
attempts are made to register this RTStatement object with an ExecutionContext, then an SQLException
cond(tion is thrown: OLB-specific error — unsupported feature.
Parameters
— geconds — the new query timeout limit in seconds;»zero means unlimited
Throws
— $QLException — if a database access erfor occurs
14.1.6.1.67 setRef (int, Ref)
publji c abstract void set Ref

( int paraneterlndex,/ Ref x )

throws SQ.Excepti on
Set the parameter identified by parameterindex to a java.sgl.Ref value. The driver converts this
to aaT SQL REF valuéAwvhen it sends it to the database. If the given value is Java null, then the
pargmeter identifiéd by parameterindex is set to the SQL null value.
NOTE 154 — Ansinvocation of this method is generated by the translator if and only if the parameter
Typelnfo object at parameterindex in the profile Entrylnfo object for this RTStatement object has mode=IN (
INOWT, andsjavaTypeName=java.sql.Ref.

Parlamete rs

— parameterindex — the first parameter is 1 (one), the second is 2, etc.

— X — the value of the parameter identified by parameterindex

Throws

— SQLException — if a database access error occurs
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See Also

— Subclause 14.2.2.3.6, “getParaminfo (int)”

— Subclause 14.2.6.3.5, “getSQLType ()"

— Subclause 142631 “aatlavalvneName ()
HH361 A oro—getdava- A peraie—{-}

bubclause 14.2.6.3.3, “getMode ()”

14.1.6.1.68 setShort (int, short)
publji c 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 155 — An invocation of this method is generated by the translator&if ‘and only if the parameter
Typelnfo object at parameterindex in the profile Entrylnfo object for this RPStatement object has mode=IN (
INOWT, and javaTypeName=short.
Parameters
— parameterindex — the first parameter is 1 (one), the second is 2, etc.
— X — the value of the parameter identified by parameterindex
Thiows

[«

Sed

[«

[«

14.1

publ

$OQLException — if a database access_error occurs

$ubclause 14.2.2.3.6, “getParamlinfo (int)”
$ubclause 14.2.6.3.5, “getSQLType ()"

$ubclause 14.2.6.3:1; getJavaTypeName ()"

Also

bubclause 14,2:6.3.3, “getMode ()"

.6.1.69~ setShortWrapper (int, Short)

i c.abstract void set Short Wapper

( int Ir_\nrnn'ntnrlndnyy Short \()

t hr ows SQLExcepti on

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.

NOTE 156 — An invocation of this method is generated by the translator if and only if the parameter
Typelnfo object at parameterindex in the profile Entrylnfo object for this RTStatement object has mode=IN or
INOUT, and javaTypeName=java.lang.Short.
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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

Threws

Sed Also

14.1.6.1.70 setString (int, String)

publ

Set
this
the
the

set to the SQL null value.

NOTE 157 — An invocation of this methad" is generated by the translator if and only if the parameter
Typelnfo object at parameterindex in the profile EntryInfo object for this RTStatement object has mode=IN ¢

INO

Th

Sed Also

270

$ubclause 14.2.6.3.5, “getSQLType ()"

Pa1amete rs

$QLEXxception — if a database access error occurs

$ubclause 14.2.2.3.6, “getParamlinfo (int)”

bubclause 14.2.6.3.1, “getJavaTypeName ()"

$ubclause 14.2.6.3.3, “getMode ()"

i c abstract void setString
( int paraneterlndex, String x )
throws SQLException

he parameter identified by parameterindex to'a java.lang.String value. The driver converts
to an SQL character string value (CHARACTER VARYING or LONGVARCHAR, depending on
argument’s size relative to the driver’s limits on CHARACTER VARYING) when it sends it to
latabase. If the given value is Java null’then the parameter identified by parameterindex is

-

UT, and javaTypeName=java.lang:String.

arameterlndex — the-first parameter is 1 (one), the second is 2, etc.
— the value of\the parameter identified by parameterindex
IToOws

$OQLException — if a database access error occurs

Subclause 14.2.2.3.6, “getParamlInfo (int)”
Subclause 14.2.6.3.5, “getSQLType ()"
Subclause 14.2.6.3.1, “getJavaTypeName ()"

Subclause 14.2.6.3.3, “getMode ()”
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14.1.6.1.71 setTime (int, Time)

publ

Set

ic abstract void setTine
( int paraneterlndex, Tinme x )
throws SQLException

the parameter identified by parameterindex to a java sql Time value The driver converts

this

NO

Type
INO

Thi

[«

See

[«

[«

14.1

publ

Set {
this
by p
NOT

Type|
INO

paqmeterlndex is set to the SQL null value.

Pa1amete rs

$QLEXxception — if a database access error occurs

$ubclause 14.2.2.3.6, “getParamlinfo (int)”
$ubclause 14.2.6.3.5, “getSQLType ()"

$ubclause 14.2.6.3.1, “getJavaTypeName ()"

to an SQL TIME value. If the given value is Java null, then the parameter identified by

E 158 — An invocation of this method is generated by the translator if and only if the parameter
nfo object at parameterindex in the profile Entrylnfo object for this RTStatement object has.mode=IN ¢
T, and javaTypeName=java.sqgl.Time.

=

arameterindex — the first parameter is 1 (one), the second is 2, etc.

— the value of the parameter identified by parameterindex

Oows

Also

bubclause 14.2.6.3.3, “getMode ()”

.6.1.72 setTimestamp.(int, Timestamp)

i c abstract void setTinestanmp
( int paraneter}ndex, Tinmestanp x )
t hrows SQLExceptivon

he parameter identified by parameterindex to a java.sql.Timestamp value. The driver convertp
to an SQL THVIESTAMP value. If the given value is Java null, then the parameter identified
hrameterindex is set to the SQL null value.

E 159 -MAnh invocation of this method is generated by the translator if and only if the parameter

nfo object at parameterindex in the profile Entrylnfo object for this RTStatement object has mode=IN d
UT,7and javaTypeName=java.sql.Timestamp.

-

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 a database access error occurs
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See Also

— Subclause 14.2.2.3.6, “getParaminfo (int)”

— Subclause 14.2.6.3.5, “getSQLType ()"

— Subclause 142631 “aatlavalvneName ()
HH361 A oro—getdava- A peraie—{-}

14.1.6.1.73 setUnicodeStreamWrapper (int, UnicodeStream)

publ

Set the parameter identified by parameterindex to an sqlj.runtime.UnicodeStream value. The drive
converts this to an SQL character string value. If the given value is Javanull, then the parameter

iden
If a

be more practical to send it via a java.io.InputStream. JDBC will read the data from the stream

as n
UNI

NOTE 160 — The UnicodeStream class implements java.io.lnputStream, and adds a Java field, length, whid

is us
Java
NOT

Type|
INO

Thi

Se€d

[«

Palamete rs

$OQLException —.if\a“database access error occurs

$ubtlause 14.2.6.3.5, “getSQLType ()"

bubclause 14.2.6.3.3, “getMode ()”

i c abstract void setUni codeStreamWN apper ( int paramn ndex, UnicodeStiream x )
throws SQLException

—

tified by parameterindex is set to the SQL null value.

very large UNICODE string value is input to an SQL character-string parameter, it might

peded, until it reaches end of file. The JDBC driver will de_any necessary conversion from
CODE to the appropriate SQL character set.

[oNg=y

bd to determine the number of octets in the stream. The»UnicodeStream class typically wraps a standar
stream class or a custom subclass that implements the InputStream interface.

E 161 — An invocation of this method is generatéd by the translator if and only if the parameter
nfo object at parameterindex in the profile Entrynfo object for this RTStatement object has mode=IN ¢
UT, and javaTypeName=sqglj.runtime.UnicodeStream.

=

arameterindex — the first parameter is 1 (one), the second is 2, etc.

— the value of the paraméter identified by parameterindex

ows

Also

bubclause.14.2.2.3.6, “getParaminfo (int)”

272
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14.1.7 sqlj. runtime . profile. SerializedProfile

publ

ic interface SerializedProfile

A class implementing the SerializedProfile interface is able to provide an InputStream object from

which a SerializedProfile object can be read. Instances of the SerializedProfile interface can be

load
prof

NOT
of a

Serig
the g

See

[«

14.1
14.1

publ

Retd
the

Ret

—

Thi

$ubclause 14.2.3.2.11, “instantiate (Loader, InputStream)”

le objects can be loaded by non-standard means.

E 162 — As an example of where this was found useful, it was discovered that a particular version
veb browser did not support loading of a serialized object as an applet resource. In this case, the

lizedProfile object was encoded as a static string on a class implementing SerializedProfile object, and
lass packaged with the applet in place of the original SerializedProfile object.
Also

bubclause 14.2.3.2.12, “instantiate (Loader, String)”

7.1 Methods

.7.1.1 getProfileAsStream ()

i c abstract |nputStream getProfil eAsStream ()
throws | OException

=]

rns an InputStream object from which a SerializedProfile object can be read. The first object o
nputStream object returned is expected to beva SerializedProfile object.

urns

\n InputStream object containing.a SerializedProfile object.

OWSs

OException — if the stream could not be created
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14.

2 SQLJsqlj. runtime . profile Classes

14.2.1 sqlj. runtime . profile. DefaultLoader

java. |l ang. Obj ect

publ

The
men

14.2.1.1 Constructors

14.2.1.1.1 DefaultLoader (ClassLoader)

publ

Cregtes a default profile.Loader object the implementation ofwhich will defer to the given class

load

Partameters

H----sqlj.runtinme.profile.DefaultLoader

Loader object should be used, then null

4.1.2 Methods

i c class DefaultLoader
ext ends Obj ect
i mpl ement's Loader

default profile.Loader implementation. The DefaultLoader class provides methets-that imple-
Ik the Loader interface by deferring to a wrapped class Loader argument.

i c DefaultLoader ( C assLoader | oader )

br. If the given Loader object is Java null, the system Loader object is used instead.

oader — the class Loader object to use for loading classes and resources; if the system Class-

1.2.1 getResourceAsStream (String)

i ¢ | nput Stream get ResodrceAsStream ( String nane)

tes the named resource as an InputStream object using the underlying class Loader object’s
lesour ceAsSt r ean( ).method, or Cl assLoader . get Syst enResour ceAsStrean( ) if the underly-
lass Loader objectis null.

ameters

ame — the'name of the resource

See Also

— Subclause 14.2.1.2.1, "getResourceAsStream (String)”

— getSystemResourceAsStream — a standard Java class
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14.2.1.2.2 loadClass (String)

public Cass |oadd ass ( String classNane )
throws C assNot FoundExcepti on

Loads the class named in the className parameter using the underlying class Loader object’s

— ¢lassName — the fully qualified name of the desired class to be loaded.

Returns

— The class that is loaded.

Thows

[7)

— ClassNotFoundException — if the underlying Loader object cannotfind a definition for the clag

Seq Also
— $ubclause 14.1.4.1.2, “loadClass (String)”

— forName — the forName(String) method in java.lang.Class, a standard Java class

14.2.2 sqlj. runtime . profile . Entrylnfo

j avg. | ang. Obj ect

H----sqglj.runtime.profile.Entrylnfo

publfic abstract class Entrylnfo
ext ends Cbj ect
i npl ements java.io. Serializabl e, OojectlnputValidation

A prjofile EntrylInfo object contains the constant information describing an SQL operation con-
strugted at SQLJ translatien-time, including the SQL string in JDBC format, the return type of th
operption, the type of each-bind parameter, and the way in which the operation is to be executed a
runtime.

(D

14.4.2.1 Variables

14.4.2.2.X BLOCK

pub|ih static final int BLQCK

Constant possibly returned by get Rol e( ) indicating that the operation described by this Entrylnfo
object is a BEGIN...END block.

See Also

— Subclause 14.2.2.3.11, “getRole ()"
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142212 CALL

public static final int CALL

Constant possibly returned by get Rol e( ) indicating the operation described by this Entrylnfo object
is a call to a stored procedure.

Sed Also

— $ubclause 14.2.2.3.11, “getRole ()"

14.2.2.1.3 CALLABLE_STATEMENT

publfic static final int CALLABLE STATEMENT

Congtant possibly returned by get St at ement Type( ) indicating that the RTStatement objects assoc
ated|with this Entrylnfo object might include out parameters (and calls te-getXXX methods).

Sed Also

— $ubclause 14.2.2.3.13, “getStatementType ()"

14.2.2.1.4 COMMIT

publjlic static final int COMT

Consgtant possibly returned by get Rol e( ) indicating that the operation described by this EntrylInfg
obje¢t is a COMMIT statement.

Sed Also

— $ubclause 14.2.2.3.11, “getRole ()"

14.34.2.1.5 EXECUTE

publlic static final int EXECUTE

Consgtant possibly returned’by get Execut eType( ) indicating that the runtime RTStatement objects
assotiated with this Entrylnfo object are executed via the execut e( ) method. This constant is used
only|if the runtimeldynamically determines whether or not an operation described by this Entrylnfo
obje¢t returns a JIDBC ResultSet object. An Entrylnfo object of this type is expected to be rare singe
most SQL enyironments should be able to deduce whether an operation described by this Entrylnfp
obje¢t mightxéturn a JDBC ResultSet object or not.

Sed Also

— Subclause 14.1.6.1.3, “execute ()”

— Subclause 14.2.2.3.3, “getExecuteType ()"
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14.2.2.1.6 EXECUTE_QUERY

public static final int EXECUTE_QUERY

Constant possibly returned by get Execut eType( ) indicating that the runtime RTStatement objects
associated with this Entrylnfo object are permitted to be executed via the execut eRTQuery( )

metirod—Such—RTStatementobjectsatways returman-iterator objectthatisdescribedby-the—

get Resul t Set I nf o( ) method of this Entrylnfo object.
Seq Also

— $ubclause 14.1.6.1.5, “executeRTQuery ()"
— $ubclause 14.2.2.3.8, “getResultSetInfo (int)”

— $ubclause 14.2.2.3.3, “getExecuteType ()"

14.4.2.1.7 EXECUTE_UPDATE

publlic static final int EXECUTE_UPDATE

Congtant possibly returned by get Execut eType( ) indicating that the runtime RTStatement objects
assopiated with this EntryInfo object are permitted to be exectited via the execut eUpdat e( ) method.
Such RTStatement objects return no iterators; thus getResultSetInfo(), when invoked against such
an Hntrylnfo objet, returns null.

Seq Also
— $ubclause 14.1.6.1.6, “executeUpdate ()"

— $ubclause 14.2.2.3.3, “getExecuteType, ()*

14.2.2.1.8 ITERATOR_CONVERSION

publfic static final int | TERATOR CONVERSI ON

Congtant possibly returned, by get Rol e( ) indicating that the operation described by this EntrylInfd
obje¢t contains an iterator-conversion clause.

Sed Also

— $ubclause 14.2.2.3.11, “getRole ()"

142219 NAMED_RESULT

bl H PR £ I ek AIAM O SN T
pU re otatroc Tr1iral 11U INAIVEU MNEOUL T

Constant possibly returned by get Resul t Set Type( ) indicating that this Entrylnfo object produces
an iterator object the columns of which are bound by name to the columns of the <query clause> de-
scribed by this Entrylnfo object. If the result type is NAMED_RESULT, then get Resul t Set | nf o( )
returns a Typelnfo object the get Nane( ) method of which reflects the name of the column expected,
and with which get Execut eType( ) always returns EXECUTE_QUERY.
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14.2

See

SQLJ sqglj . runtime . profile Classes

Also

— Subclause 14.2.2.3.10, “getResultSetType ()"

— Subclause 14.2.2.3.8, “getResultSetInfo (int)”

14.2

publ

Con

prod
alws
retu

Se€d

[«

[«

14.2

publ

Con;
obje
OTH
Thu
valu

Se€d

14.2

publ

S t yacutevynae ()
k e He+ype—{

$ubclause 14.2.2.3.8, “getResultSetInfo (int)”
$ubclause 14.2.2.3.7, “getResultSetCount ()”

$ubclause 14.2.2.3.3, “getExecuteType ()"

2.1.10 NO_RESULT

ic static final int NO RESULT

tant possibly returned by get Resul t Set Type( ) indicating that this Entrylnfo-ebject does not
uce an iterator object. If the result type indicates NO_RESULT, then get Result Set | nf o( )

ys returns null, get Resul t Set Count () always returns 0 (zero), and get Execut eType( ) always
'ns EXECUTE_UPDATE.

Also

bubclause 14.2.2.3.10, “getResultSetType ()"

2.1.11 OTHER

ic static final int OTHER

tant possibly returned by get Rol-e()” indicating that the operation described by this Entrylnfg
t cannot be categorized by any, of-the other constant roles returned by get Rol e( ). The value ¢
ER defines an upper limit forfuture role constants that might be added to the Entryinfo class.
5, any implementation-defined role constants should be defined with values greater than the
e of OTHER.

Also

=

bubclause 14.2¢2:3711, “getRole ()"

2.1.122POSITIONED

ic/static final int POSITI ONED

Con

S + H A | + a1 el VA TN H 43 oot £l +1 Al tbad +lat —at Laf.
At PpUoOIUTYy TTLUTTICTU Uy YTl RUT T ) TTiuitatiriy tiat thic vpthatiult utolltutu Uy o LTIty 1imu

object contains a “WHERE CURRENT OF” clause (positioned update or delete, for example).
See Also

— Subclause 14.2.2.3.11, “getRole ()"
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14.2.2.1.13 POSITIONED_RESULT

publ

ic static final int POSITIONED _RESULT

Constant possibly returned by get Resul t Set Type( ) indicating that this Entrylnfo object pro-
duces an iterator object the columns of which are bound by position to the columns in the opera-

tion
get R
expe
alws

See

[«

[«

14.2

publ

Cong
ated

method against an RTStatement object associated with this Entrylnfo object is implementation-

dep¢
Seqd

14.2

publ

Con;
obje
See

14.2

$ubclause 14.2.2.3.10, “getResultSetType ()"
$ubclause 14.2.2.3.8, “getResultSetInfo (int)”

$ubclause 14.2.2.3.3, “getExecuteType ()"

$ubclause 14.2.2.3.13, “getStatementType ()"

describedby-this Entrytnfoobject—H-theresutt-typeindicates POSHHONEDRESULTthen

esul t Set | nfo( ) for a particular index returns a Typelnfo object describing the column type
cted at that index in the operation described by this Entrylnfo object, and get Execut eType(’)
ys returns EXECUTE_QUERY.

Also

2.1.14 PREPARED_STATEMENT

ic static final int PREPARED STATEMENT

tant possibly returned by get St at enent Type( ) indicatyng that the RTStatement objects assoc
with this Entrylnfo object do not have any out parameters. The effects of a call to a a getXXX

ndent.
Also

2.1.15 QUERY

ic static final int QUERY

tant possibly returned\by get Rol e( ) indicating that the operation described by this Entrylnfg
t is a <query clause>,.

Also

bubclause 14+2.2.3.11, “getRole ()"

2416 QUERY_FOR_UPDATE

publ

TC statrc Trnal Tht QUERY_FOR UPDATE

Constant possibly returned by get Rol e( ) indicating that the operation described by this Entrylnfo
object produces an iterator object that might be used in a positioned update.

See Also

— Subclause 14.2.2.3.11, “getRole ()"
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14.2.2.1.17 ROLLBACK

public static final int ROLLBACK

Constant possibly returned by get Rol e( ) indicating that the operation described by this Entrylnfo
object is a ROLLBACK statement.

Sed Also

— $ubclause 14.2.2.3.11, “getRole ()"

14.24.2.1.18 SET_TRANSACTION

publfic static final int SET_TRANSACTI ON

Congtant possibly returned by get Rol e( ) indicating that the operation described by this EntrylInfd
obje¢t is a SET TRANSACTION statement. For such an Entrylnfo object~the get Descri ptor ()
method returns a sqlj . runtime . profile . SetTransactionDescriptaor’that further describes
the fransaction access mode and isolation level.

Seq Also

— $ubclause 14.2.2.3.11, “getRole ()"

— $ubclause 14.2.2.3.2, “getDescriptor ()"

— $ubclause 14.2.2.3.14, “getTransactionDescriptor<()”

— $ubclause 14.2.5, “sqglj . runtime . profile . SétTransactionDescriptor”

14.24.2.1.19 SINGLE_ROW_QUERY!

publjlic static final int SINGE.ROW QUERY

Congtant possibly returned by.get'Rol e( ) indicating that the operation described by this Entrylnfg
obje¢t produces an iterator gbjeet that is expected to contain a single row.

Sed Also

— $ubclause 14.2.2(3:11, “getRole ()"

14.24.2.1.20 { STATEMENT

publlji c st\atic final int STATEMENT

Consgtant possibly returned by get Rol e( ) indicating that the operation described by this Entrylnfg
object is an SQL statement not categorized by other roles (e.g., DML, DDL, etc).

See Also

— Subclause 14.2.2.3.11, “getRole ()"
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14.2.2.1.21 UNTYPED_SELECT

publ

ic static final int UNTYPED_SELECT

Constant possibly returned by get Rol e( ) indicating that the operation described by this Entrylnfo
object is a <query clause> that is assigned to a weakly-typed iterator object.

Se€d

14.2

publ

Con;
is ar

Se€d

14.2

14.2

publ
The

14.2

14.2

publ

If th
retu

Pafameters

—

Ret

Also

bubclause 14.2.2.3.11, “getRole ()"

2.1.22 VALUES

ic static final int VALUES

—+

tant possibly returned by get Rol e( ) indicating the operation described by this Entrylnfo objeq
invocation of a stored function.

Also

bubclause 14.2.2.3.11, “getRole ()"

.2.2 Constructors

2.2.1 Entrylnfo ()

ic Entrylnfo ()

default constructor for the EntryInfo class

.2.3 Methods

2.3.1 executeTypeToString (int)

i c abstract String executeTypeToString ( int executeType )

e executeType is not'a+valid execute type, a string representation of executeType as an int is
'ned. This methed\is"most often used in debugging profile Entrylnfo object representations.

xecuteType'— the execute type to be translated

urns

A-string representationmof amexecutetypeconstant:

See Also

— Subclause 14.2.2.3.13, “getStatementType ()"
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.2.3.2 getDescriptor ()

public abstract Object getDescriptor ( )

Retu

rns an object that describes any additional information particular to this Entrylnfo object.

The object returned will vary according to the role of the RTStatement object associated with this

Entpyinfoobject:

Ret

— Case:

Se€d

— $ubclause 14.2.2.3.11, “getRole ()"
— $ubclause 14.2.2.3.6, “getParaminfo (int)*

— $ubclause 14.2.2.3.14, “getTransactionDescriptor ()"

14.2

publ

Desq
obje

Ret

¢ If the role of this Entrylnfo object is POSITIONED, then an Integer the valuéof which is

¢ If the role of this Entrylnfo object is SET_TRANSACTION, thena sqlj . runtime . profil¢

¢ If the role of this EntrylInfo object is neither POSITIONED nor SET_TRANSACTION, then

$ubclause 14.2.5, “sqlj . runtime . profile . SetTransactionDescriptor”

urns

the one-based index of the <dynamic parameter specification> corresponding, to the cursor
name that appears in the WHERE CURRENT OF clause in this Entrylnfo_object.

For example, if the SQL string is UPDATE TAB SET COL1=? WHERE CURRENT OF ?, then 2 woulg
be returned. The index can be passed to get Par anmi nf o( ) to describe the cursor type.

-

. SetTransactionDescriptor that describes the access mode and isolation level of the SE]
TRANSACTION statement.

a null descriptor.

Also

.2.3.3 getExecuteType ()

i c abstract int 'get ExecuteType ( )

ribes the way, i’ which all the executable RTStatement object associated with this Entrylnfo
t are executed at runtime.

urns

Dné ‘of the constants EXECUTE_UPDATE, EXECUTE_QUERY, and EXECUTE.

See Also

— Subclause 14.2.2.1.7, “"EXECUTE_UPDATE"

— Subclause 14.2.2.1.6, "EXECUTE_QUERY”

— Subclause 14.2.2.1.5, "EXECUTE"
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.2.3.4 getLineNumber ()

public abstract int getLineNunber ( )

The value returned is the line number of the line in the original source file, as given by the
get Sour ceFi | e( ) method of the ProfileData object for this Entrylnfo object. Source file lines are

nun

Ret

— The starting line number of the operation described by this Entrylnfo object.

Sed

— $ubclause 14.2.4.2.3, “getSourceFile ()”

14.2

publ

Ret

— The number of parameters for this Entrylnfo object (0.(zero) or greater).

14.2

publ

Ret

14.2

publ
Retu

Pa1amete rs

1 g T AN 1 . — - - el ) V=i AN - !
CIcu startdartg at L (UTC). 1T Tire Tiarmtiuer 1riurTiriatiurim 15 TIUt davaltauic, UICTT U (ZETU) 15 TElUulTicu

urns

Also

.2.3.5 getParamCount ()

i c abstract int getParanmCount ( )

urns

.2.3.6 getParamlinfo (int)

i c abstract Typelnfo getParam nfo (~jint ndx )

dx — the index of the parameter to describe, range 1 (one) to getParamCount()

urns

f ndx is out of range, then null; otherwise, a description of the parameter at index ndx.

.2.3.7 getResultSetCount ()

i c abstract int getResultSetCount ( )

rns the number of columns in the iterator object produced by this Entrylnfo object, which is

alwa

ys-non-negative. If the operation described by this Entrylnfo object does not produce an iterata

object or produces a JDBC ResultSet object, 0 (zero) is returned. Otherwise, get Resul t Set | nf o( )
can be used to determine the type of each result column.

Returns

f there are no columns in the iterator object or if a JDBC ResultSet object is produced, then O

(zero); otherwise, the number of columns in the iterator produced by this Entrylnfo object.
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See Also
— Subclause 14.2.2.3.8, “getResultSetInfo (int)”

— Subclause 14.2.2.3.10, “getResultSetType ()"

14.24.2.3.8 getResultSetlInfo (int)

publjic abstract Typelnfo getResultSetlnfo ( int ndx )

Retyrns a description of the iterator object column at index ndx. This might be useful to,JDBC
implementations that are able to preregister query result types. getRestulSetInfo(i)7) getmode(
alwgys returns OUT. To determine whether the results are bound by name or by pesition, use
get Hesul t Set Type( ).

NOTE 163 — If get Resul t Set Count returns 0 (zero), this method always returns/nuH.
Panameters

N

— mdx — the index of the iterator object column to describe, range % (one) to the value returned by
get Resul t Set Count ().

Returns

— If ndx is out of range, then null; otherwise, a description of the iterator object column at index
ndx.

Seq Also
— $ubclause 14.2.6.3.4, “getName ()"

— $ubclause 14.2.2.3.10, “getResultSetType ()"

14.2.2.3.9 getResultSetName ()

publfic abstract String géetResult Set Nane ( )

Retyrns the name of the Java Class associated with the strongly typed iterator object populated by
this [EntrylInfo object~If this entry does not populate a strongly-typed iterator object (e.g., resultSef
Typqd=NO_RESULT)ynull is returned.

The |get JavaType(*) method of a profile object can be used to load the class represented by the
itergtor name using the current profile.Loader object.

Returns

— Theiname of the Java Class rnlnrn:nnfnfinn of the type

See Also
— Subclause 14.2.2.3.10, “getResultSetType ()"
— Subclause 14.2.3.2.5, “getJavaType (String)”

— Subclause 14.2.3.2.6, “getJavaType (Typelnfo)”
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14.2.2.3.10 getResultSetType ()

public abstract int getResultSetType ( )

Describes the type of iterator object that is produced by this operation described by this En-
trylnfo object, if any. This method should be used to determine how the results described by
get ResuttSettmfot)—aretobeinterpreted:

Returns

— One of the constants NAMED_RESULT, NO_RESULT, and POSITIONED_RESULT.
Seq Also

— $ubclause 14.2.2.3.8, “getResultSetInfo (int)”

— $ubclause 14.2.2.1.9, “NAMED_RESULT"

— $ubclause 14.2.2.1.10, “NO_RESULT”

— $ubclause 14.2.2.1.13, “POSITIONED_RESULT"

14.2.2.3.11 getRole ()

publjic abstract int getRole ( )

Retyrns the role of the operation described by this_ Entrylnfo object. The role categorizes the oper-
ation described by this Entrylnfo object, and is. used to determine how the operation described by
this [EntrylInfo object is to be treated at runtime,

NOTE 164 — Regardless of the role of the operation described by this Entrylnfo object, get Par anet er | nf o
calls|are always permitted to be used to describe any parameters for the operation described by this EntryIni
objedt.

Returns

o

— One of the constants BLOCK, CALL, COMMIT, ITERATOR_CONVERSION, OTHER, POSI-
IONED, QUERY, QUERY_FOR_UPDATE, ROLLBACK, SET_TRANSATION, SINGLE_ROW |
UERY, STATEMENT, UNTYPED_SELECT, or VALUES

— If not one of the.specified constants, then a value that is larger than the value of the con-
tant OTHER. Such a result indicates an implementation-defined role that might not be reliably
rocessed byrall implementations.

Sed Alse

— $ubelause 14.2.2.1.1, "BLOCK”

— Subclause 14.2.2.1.2, "CALL"

— Subclause 14.2.2.1.4, “COMMIT”

— Subclause 14.2.2.1.8, “ITERATOR_CONVERSION”
— Subclause 14.2.2.1.11, "OTHER”

— Subclause 14.2.2.1.12, "POSITIONED”
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— Subclause 14.2.2.1.15, “QUERY”
— Subclause 14.2.2.1.16, “QUERY_FOR_UPDATE"
— Subclause 14.2.2.1.17, “ROLLBACK”

— Subclause 1422118 “SFT TRANSACTION"

— $ubclause 14.2.2.1.19, “"SINGLE_ROW_QUERY”
— $ubclause 14.2.2.1.20, “STATEMENT"
— $ubclause 14.2.2.1.21, "UNTYPED_SELECT”

— $ubclause 14.2.2.1.22, “VALUES”

14.2.2.3.12 getSQLString ()

publjic abstract String getSQString ( )

Retyrns in JDBC format the text of the operation to be performed that is described by this Entry-
Info[object. All host variable references are replaced with <dynamic parameter specification>. Any
INTO lists are removed. A positional update includes a clause. of the form “WHERE CURRENT Of
?". Comments and hints are preserved as they appeared.inythe original source file. Function and
procgdure calls are in the JDBC prescribed format: { cal I"'proc(?) },and{ ? =call fn(?) }.

Returns

— The text of the operation described by this Entrylnfo object to be performed, in JDBC format.

14.24.2.3.13 getStatementType ()

publjic abstract int getStatenent Type ( )
Desdribes the type of SQL statement.
Returns

— One of the constants PREPARED_STATEMENT and CALLABLE_STATEMENT.
Sed Also
— $ubclausé 14.2.2.1.14, “PREPARED_STATEMENT”

— $ubelause 14.2.2.1.3, "CALLABLE_STATEMENT"”

14.2.2.3.14 getTransactionDescriptor ()
public SetTransacti onDescri ptor getTransactionDescriptor ( )

Returns

— If this Entrylnfo object is a SET TRANSACTION statement, then a descriptor that contains the
access mode and isolation level of the SET TRANSACTION statement; otherwise, null.
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Also

— Subclause 14.2.2.1.18, “SET_TRANSACTION"

— Subclause 14.2.2.3.2, “getDescriptor ()"

14.2

publji c abstract bool ean isDefinedRole ( int role )

A ddgfined role is a role that has been defined with a constant Java field in this class. An\enumeraj
tion jof such constants is found in the get Rol e( ) method specification.

Pay

— 1ole — the role to be tested

Retfurns

— If the argument substituted for role represents a defined role, thien true; otherwise, false.

Se€d

— $ubclause 14.2.2.3.11, “getRole ()"

14.2

publ]i ¢ abstract bool ean isValidDescriptor\( Object descriptor, int role)

The [expected descriptor types are defined by the getDescriptor method. Note that in the case of

user;

iy

— fole — the role associated’with the descriptor

Returns

— If the given descriptor is of valid type (and value) for an EntryInfo object that has the given
role, then-true; otherwise, false.

See

.2.3.15 isDefinedRole (int)

ameters

Also

.2.3.16 isValidDescriptor (Object, int)

defined roles, any descriptor valug, iS,permitted.
ameters

escriptor — the Object to-be tested

Also

— $ubclause 14.2.2.3.2, “getDescriptor ()"

14.2.2.3.17 isValidExecuteType (int)

publ i

c abstract bool ean isValidExecuteType ( int execType )

Valid execute type values are those that might be returned by the get St at ement Type( ) method.
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Parameters

— execType — the execute type to be tested

Returns

Sed

14.2

publ

alse.

Also

bubclause 14.2.2.3.3, “getExecuteType ()"

.2.3.18 isValidResultSetType (int)

i c abstract bool ean isValidResultSetType ( int resultSetType~)

Pa
—

Ret

See

[«

14.2
publ

Vali:r result set type values are those that might be returned by the getResul t Set Type( ) method.

otherwise, false.

$ubclause 14.2.2.3.10, “getResultSetFype ()"

ameters

esultSetType — the result set type to be tested

urns

f the argument substituted for resultSetType represents a valid result set type, then true;

Also

2.3.19 isValidRole (int)

ic static boolean isVYalidRole ( int role )

Pa

Ret

VaIiJi role values are any'roles that are defined, or any values greater than the OTHER constant.

ameters

ole — the roleto be tested

urns

fthe argument substituted for role represents a valid role, then true; otherwise, false.

See Also

— Subclause 14.2.2.3.11, “getRole ()"

— Subclause 14.2.2.3.15, “isDefinedRole (int)”

— Subclause 14.2.2.1.11, "OTHER”

288
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14.2.2.3.20 isValidStatementType (int)

publ
Vali

i c abstract bool ean isValidStatenent Type ( int statenmentType )

d statement type values are those that might be returned by the get St at ement Type( ) method.

Parameters

Returns

Sed Also

14.2.2.3.21 resultSetTypeToString (int)

publ

If type is the integer value of a named result set type constant, then the name of that constant

isr

method is most often used in debugging profile Entrylnfo object representations.

Pa

Returns

Sed Also

14.4.2.3.22.8 roleToString (int)

publ

gtatementType — the statement type to be tested

f the argument substituted for statementType represents a valid statement typeythen true;
otherwise, false.

$ubclause 14.2.2.3.13, “getStatementType ()"

ic abstract String resultSetTypeToString ( int type?"

urned as a string; otherwise, the string representation of the integer value is returns. This

ameters

type — the result set type to be translated

\ string representation of type.

$ubclause 14.2.2.3.10; “getResultSetType ()"

$ubclause 14.2,2,3.18, “isValidResultSetType (int)”

i cabstract String roleToString ( int role)

If role_is the integer value of a named role constant, then the name of that constant is returned a

a st
ofte

Pa

ring; otherwise, the string representation of the integer value is returned. This method is most
n used in debugging profile Entrylnfo object representations.
rameters

role — the role to be translated

Returns

A string representation of role.
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See Also

— Subclause 14.2.2.3.11, “getRole ()"

— Subclause 14.2.2.3.19, “isValidRole (int)”

14.2

publ

If ty
a st
oftern

Parfameters

— 1
Ret
— A

Sed

14.2

publ

Valiglates the internal state of this-Entrylnfo object. An exception is thrown if this Entrylnfo

obje¢t contains invalid state. Nete‘that whenever an Entrylnfo object is deserialized, it automat-
ically registers validation of .itself via this method to ensure that internal state is maintained
acrops serialization. This method does not validate the contained Typelnfo objects for results or
pargmeters.

It is[recommended that 'subclasses use this method immediately after object construction to validate
the EntrylInfo objeCt,

Thirows

$Pubclause 14.2.2.3.13, “getStatementType ()”

.2.3.23 statementTypeToString (int)

i c abstract String statenentTypeToString ( int type )

U7

pbe is the integer value of a hamed type constant, then the name of that constant is returned a
ing; otherwise, the string representation of the integer value is returned. This method is most
used in debugging profile Entrylnfo object representations.

ype — the statement type to be translated

urns

\ string representation of a statement type constant.

Also

bubclause 14.2.2.3.20, “isValidStatementType (int)”

.2.3.24 validateObject ()

i c abstract void validateObjeet~( ) throws InvalidObjectException

nvalidObjectException — if this object is invalid

14.2.3 sqlj. runtime . profile. Profile

java. |l ang. Obj ect

+----sqglj.runtime.profile. Profile

publ

290

ic abstract class Profile
ext ends Obj ect
i mpl ements java.io. Serializable
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A Profile object is a resource that contains the constant information describing a collection of SQL
operations. It also provides a mechanism to add a JDBC Connection object to a profile object, and
in so doing, creates a ConnectedProfile object that can be used to create executable RTStatement
objects corresponding to the SQL operations contained within the profile object.

A proflle object mlght have a number of associated ConnectedProflle objects each of Whlch repre—

edProfile object from a data source Connection object via the use of a profile Customization object.
A profile object maintains a set of Customization objects in much the same way that the JDBC
DriverManager manages a set of JDBC drivers. A profile object that has no Customijzation objects
defaplts to a JIDBC-based dynamic SQL ConnectedProfile object implementation.

14.2.3.1 Constructors

14.2.3.1.1 Profile (Loader)

publlic Profile ( Loader |oader )

Cregtes a new Profile object associated with the given Loader-ebject. If the given profile.Loader
obje¢t is Java null, then a DefaultLoader object that uses the ‘System ClassLoader object is used.

A profile object is an abstract object that only directly implements and manages those methods
involving a profile.Loader object. All other methods aredimplemented by subclasses.

NOTE 165 — This method is only used for creating new profile objects. To instantiate an existing profile
objeqt, use the i nst anti ate( ) method.

Parfameters

— loader — the profile.Loader object to-associate with this Profile object.

Seq Also
— $ubclause 14.2.3.2.11, “instantiate (Loader, InputStream)”
— $ubclause 14.2.3.2.12( “instantiate (Loader, String)”

— $ubclause 14.2.11-), “DefaultLoader (ClassLoader)”

14.2.3.2 Methods

14.2.3.2.X " deregisterCustomization (Customization)

publ be~ahctract vnid daraatctarCuctam 2ot an ( Chictam 29t 1 An cict A 29t 1 AR |\
—Ho—a B St+att— Y- a—ae e g S+ e S+ oA at -6 =S+ oi-EAat+1+-6h HS+-OHZa++-0h—

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

— customization — the Customization object to be dropped
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Throws

— IlegalArgumentException — if the Customization object identified by the customization argu-
ment is not currently registered

14.2737272—getConnectedProfite (Conmection)

publ

Resdlves the contents of this profile object with the given JDBC Connection object and returns the

resu
first
tion

impl
An gxception is thrown if a Customization object that accepts the Connection object is found but

is umable to create a ConnectedProfile object. For example, a profile object contains entries that
canrjot be executed on the particular Connection object.

Parfameters

— ¢onn — the JDBC Connection object over which to perform operations

Returns

Thi

Sed

14.2

publ

Rety

obje

Ret

The result of attaching this profile object to the\given Connection object.

$QLException — if a ConnectedProfilé-object cannot be created for the given Connection object

$ubclause 14.1.3, “sqlj . runtime . profile . Customization”

The‘/fully qualified name of the connection context object for this profile object

i c abstract ConnectedProfil e getConnectedProfile ( Connection conn )
throws SQLException

It. The implementation of this method returns the ConnectedProfile object assogiated with the
registered Customization object that accepts the given Connection object. If no,Customiza-
object is found that accepts the Connection object , then a default ConnectedProfile object
lementation based on JDBC dynamic SQL is returned.

OWSs

Also

.3.2.3 getContextName ()

i c abstract 8tri¥ng get Context Name ( )

rns the fully‘qualified name of the connection context object for this profile object. Each profil
t is assoClated with a particular connection context class.

urns

1”4

14.2.3.2.4 getCustomizations ()

publ

292

ic abstract java.util.Enumeration getCustom zations ( )
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Returns

— A java.util.Enumeration object consisting of all Customization objects currently registered with
this profile object.

14.

publfic abstract C ass getJavaType ( String classNane )

Rety
file.]

arra
NEN

Pafameters

Ret

— A Java Class representation of the type whose name is\given in the className parameter.

Se€d

— $ubclause 14.2.6.3.1, “getJavaTypeName ()
— $ubclause 14.2.2.3.9, “getResultSetName ()"

— $ubclause 14.2.1.2.2, “loadClass (String)”

14.2

publ

Retu
prof

curspr column the type of which can be determined at compile time. The returned class can be used
to d¢g

This
type
class

L oader object. This profile object’s profile.Loader object is used to load new class instances (for
non-primitive types). If the class cannot be loaded, a NoClassDefFoundError is thrown.

If clt/ssName starts with “[”, then it is interpreted as an array name. Note that,(unlike Java VM

325 getdavatype (Strimng)

rns a Java Class representation of the given type name loaded using this profile object’s pro-

naming, array names passed to this method are expected to have the fotm “[” + <COMPO-
TNAME>. Accordingly, an array of array of int is named “[[int".

lassName — the name of the Java class to load

urns

Also

.3.2.6 getJdavaType (Typelnfo)

i c abstract C ass get\davaType ( Typelnfo type )

rns a Java Class répresentation of the given Typelnfo object loaded using this profile object’s
le.Loader object.CEach type appears in the original source file as a Java expression (variable) @

—

termine an-a@ppropriate JDBC mapping into an SQL type.

profile ‘ebject’s profile.Loader object is used to load new class instances (for non-primitive
). The-class is loaded based on the name of the Java type given by the Typelnfo object. If the
cannot be Ioaded a NoCIassDefFoundError is thrown Thls happens onIy When the classes

Parameters

— type — the Typelnfo object describing the Java class to load

Returns

— A Java Class representation of the type.
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