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This chapter describes the complete mapping of IDL into the Java language. All
changebars represent changes made since the last version of this document, ptc/2002-
06-13.

Examples of the mapping are provided. It should be noted that the examples are code
fragments that try to illustrate only the language construct being described. Normally
they will be embedded in some module and hence will be mapped into a Java package.
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This section describes the complete mapping of IDL into the Java language. It is based
upon versions of the Java JDK 1.1 and above.

Examples of the mapping are provided. It should be noted that the examples are code
fragments that try to illustrate only the language construct being described. Normally
they will be embedded in some module and hence will be mapped into a Java package.

In avariety of places, methods are shown as throwing particular system exceptions.
These instances are identified because it was felt that the particular system exception
was more likely to occur and hence is called out as a “hint” to callers (and
implementers). Please remember that, except where specifically mandated by this
specification, it is implementation dependent (and legal) for the ORB runtime to raise
other system exceptions.

There are two cases in which methods in the or g. ong. * packages are specified as
throwing the exception org.omg.CORBA.NO_IMPLEMENT:

1. Deprecated methods - Implementations are not mandatory for these methods. They
are clearly marked with a javadoc comment.

IDL to Java Language Mapping (3.1) ptc/2002-06-13  June 2002



2. Non abstract methods (not deprecated) - that have been added since the Java
language mapping was first approved. To maintain binary compatibility, these
methods are not defined as abstract, but as concrete and throw
or g. ong. CORBA. NO_| MPLEMENT. Conforming implementations shall override
these methods to provide the specified semantics.

3. In certain rare cases, the actual body of a method must be replaced by a vendor-
specific implementation. These cases are clearly identified in this specification and
by comments in the or g. ong. * packages.

In various places the notation { . . . } isused in describing Java code. This indicates
that concrete Java code will be generated for the method body and that the method is
concrete, not abstract. Normally the generated code is specific to a particular vendor’s
implementation and is “internal” to their implementation.

1.1.1 org.omg.* Packages

1111

The Java language mapping is highly dependent upon the specification of a set of
standard Java packages contained in or g. ong. *. The complete and exact contents
(the Java sources) of all portions of the Java mapping which cannot be mapped using
the rules for mapping IDL to Java are specified in an associated zip file, which is
available on the OMG’s public server as document ptc/2002-06-14. This includes Java
classes for al PIDL, native types, and ORB portability interfaces. The zip file is the
definitive statement of the exact contents of the packages. While every attempt has
been made to assure that the text contained in this document is accurate, there may be
some minor discrepancies. The zip file is the authoritative statement of the
specification because it contains the actual Java code.

It is probable that OMG specifications that are adopted in the future may make changes
to these packages (e.g., to add a method to the ORB). Care must be taken to ensure that
such future changes do not break binary compatibility with previous versions.

Allowable Modifications

Conforming implementations may not add or subtract anything from the definitions
contained in the org.omg.* packages except as follows:

* Vendor-specific implementations for the init methods of or g. ong. CORBA. ORB
must be supplied. Since these methods are static, they cannot be overridden by the
vendor-specific ORB subclass, but must be provided in the or g. ong. CORBA. ORB
class itself.

* The addition of javadoc comments for documenting ORB APIs. Removal of
specified javadoc comments, in particular comments marking code as deprecated, is
forbidden.

* The names of formal parameters for methods for which the entire implementation is
provided by the vendor.
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1.2 Names

In general IDL names and identifiers are mapped to Java names and identifiers with no
change. If a name collision could be generated in the mapped Java code, the name
collision is resolved by prepending an underscore () to the mapped name.

In addition, because of the nature of the Java language, a single IDL construct may be
mapped to several (differently named) Java constructs. The “additional” names are
constructed by appending a descriptive suffix. For example, the IDL interface foo is
mapped to the Java interfacesf oo and f ooQper ati ons, and additional Java
classesf ooHel per, f ooHol der, fooPOA, and optionally fooPOATie. If more than
one reserved suffix is present in an IDL name, than an additional underscore is
prepended to the mapped name for each additional suffix.

In those exceptional cases that the “additional” names could conflict with other
mapped IDL names, the resolution rule described above is applied to the other mapped
IDL names. The naming and use of required “additional” names takes precedence.

For example, an interface whose name is fooHelper or fooHolder is mapped to
_fooHel per or _fooHol der respectively, regardless of whether an interface named
foo exists. The helper and holder classes for interface fooHelper are named

_f ooHel per Hel per and _f ooHel per Hol der.

IDL names that would normally be mapped unchanged to Java identifiers that conflict
with Java reserved words will have the collision rule applied.

1.2.1 Reserved Names

The mapping in effect reserves the use of several names for its own purposes. These
are:

* The Java class <type>Hel per, where <type> is the name of an IDL defined type.

* The Java class <type>Hol der, where <type> is the name of an IDL defined type
(with certain exceptions such as typedef aliases).

* The Java classes <basicJavaType>Hol der, where <basicJavaType> is one of the
Java primitive datatypes that is used by one of the IDL basic datatypes (Section
1.4.1.4, "Holder Classes", on page 1-7).

* The Java classes <interface>Oper at i ons, <interface>POA, and
<interface>POATie, where <interface> is the name of an IDL interface type.

* The nested scope Java package name <type>Package, where <type>is the name of
an IDL interface, valuetype, struct, union or exception (Section 1.17, "Mapping for
Certain Nested Types"', on page 1-65).

* The keywords in the Javalanguage: (from the Java Language Specification 1.0 First
Edition, Section 3.9)

abstract default if private t hr ow
bool ean do i npl ements protected t hr ows
br eak doubl e i mport public transi ent
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byte el se i nstanceof return try
case extends int short voi d
catch final interface static vol atile
char finally |ong super whi | e
cl ass fl oat native switch
const for new synchroni zed
conti nue goto package this
* The additional Java constants:
true fal se nul |

* IDL declarations that collide with the following methods on java.lang.Object (from
the Java Language Specification 1.0 First Edition, Section 20.1):

cl one equal s finalize get d ass hashCode
notify notifyAll toString wai t

The use of any of these names for a user defined IDL type or interface (assuming it is
also alegal IDL name) will result in the mapped name having an underscore (_)
prepended.

1.3 Mapping of Module

An IDL module is mapped to a Java package with the same name. All IDL type
declarations within the module are mapped to corresponding Java class or interface
declarations within the generated package.

IDL declarations not enclosed in any modules are mapped into the (unnamed) Java
global scope.

1.3.1 Example

/1 1DL
module Example {...}

/1l generated Java
package Exanpl e;

1.4 Mapping for Basic Types

1.4.1 Introduction

Table 1-1 on page 1-6 shows the basic mapping. In some cases where there is a
potential mismatch between an IDL type and its mapped Java type, the Exceptions
column lists the standard CORBA exceptions that may be (or are) raised. See Section
1.15, "Mapping for Exception”, on page 1-55 for details on how IDL system
exceptions are mapped.
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The potential mismatch can occur when the range of the Javatypeis“larger” than IDL.
The value must be effectively checked at runtime when it is marshaled as an in
parameter (or on input for an inout). For example, Java chars are a superset of IDL
chars.

Users should be careful when using unsigned types in Java. Because there is no
support in the Java language for unsigned types, a user is responsible for ensuring that
large unsigned IDL type values are handled correctly as negative integers in Java.

Table 1-1 Basic Type Mappings

IDL Type Java type Exceptions

boolean bool ean

char char CORBA::DATA_CONVERSION

wchar char CORBA::DATA_CONVERSION

octet byt e

string java.lang. String CORBA::MARSHAL
CORBA::DATA_CONVERSION

wstring java.lang. String CORBA::MARSHAL

CORBA::DATA_CONVERSION

short short

unsigned short short

long i nt

unsigned long i nt

long long | ong

unsigned long | ong

long

float fl oat

double doubl e

fixed j ava. mat h. Bi gDeci mal CORBA::DATA_CONVERSION

14.1.1 Future Support

In the future it is expected that the IDL type long double will be supported directly
by Java. Currently there is no support for this type in JDK 1.1, and as a practical
matter, it is not yet widely supported by ORB vendors.

IDL Type Java type Exceptions
long double not available at this
time
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IDLEntity

Many of the Java interfaces and classes generated from IDL are marked by
implementing or extending an empty marker interface | DLEnt i t y which has no
methods. The following sections identify the specifics. The I11OP serialization classes
specified in the reverse Javato IDL mapping (see the Java to IDL Language Mapping
document) will detect these instances and marshal them using the generated marshaling
code in the Helper class.

/'l Java
package org. ong. CORBA. port abl e;

public interface IDLEntity extends java.io. Serializable {}

Java Serialization

Those generated classes that are not abstract, including the stub classes, shall support
Java object serialization semantics. For example, generated helper classes do not have
to be serializable. The following classes support Java object serialization semantics:

Stub classes

Abstract base classes for concrete valuetypes
Implementation classes for concrete valuetypes
Any class that implements DL Entity

Holder Classes

Support for out and inout parameter passing modes requires the use of additional
“holder” classes. These classes are available for all of the basic IDL datatypes in the
or g. ong. CORBA package and are generated for all named user defined IDL types
except those defined by typedefs. (Note that in this context user defined includes types
that are defined in OMG specifications such as those for the Interface Repository, and
other OMG services.)

For user defined IDL types, the holder class name is constructed by appending
Hol der to the mapped (Java) name of the type.

For the basic IDL datatypes, the holder class name is the Java type name (with its
initial letter capitalized) to which the datatype is mapped with an appended Hol der,
(e.g., I nt Hol der.)

Each holder class has a constructor from an instance, a default constructor, and has a
public instance member, val ue, which is the typed value. The default constructor sets
the value field to the default value for the type as defined by the Java language: f al se
for boolean, O for numeric and char types, nul | for strings, null for object references.

To support portable stubs and skeletons, holder classes also implement the
or g. ong. CORBA. port abl e. St r eamabl e interface.
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The holder classes for the basic types are listed below. The complete definition is
provided for the first one, ShortHolder. The rest follow the same pattern, simply
substituting the proper typename for short. The elided definitions are specified below.
Note that they implement the St r eanabl e interface as well and are in the

or g. ong. CORBA package.

In addition, holders are generated for some of the CORBA Core PIDL. Types for
which this is true are specifically identified in this language mapping specification.

Also note that the holder class for Principal is officially deprecated. See Section
1.19.12, "Principal"”, on page 1-95 for more information.

/'l Java
package org. ong. CORBA;

final public class ShortHol der
i mpl ements org. ong. CORBA. portabl e. Streamabl e {
public short val ue;
public ShortHol der() {}
public ShortHol der(short initial) {
value = initial
}
public void _read(
org. ong. CORBA. portable. I nputStreamis) {
value = is.read_short();
}
public void _wite(
org. ong. CORBA. port abl e. Qut put Stream os) {
os.wite_short(val ue);
}
public org.ong. CORBA. TypeCode _type() {
return org.ong. CORBA.ORB.init().get_primtive_tc(
TCKi nd. tk_short);

}

final public class IntHol der

i npl ements org. ong. CORBA. portabl e. Streamabl e {
public int val ue;
public IntHolder() {}
public IntHolder(int initial) {...}
public void _read(

org. ong. CORBA. portable.l nputStreamis) {...}
public void _write(

org. ong. CORBA. portabl e. Qut put Streamos) {...}
public org.ong. CORBA. TypeCode _type() {...}

}

final public class LongHol der
i mpl ement's org. ong. CORBA. port abl e. St reamabl e{
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}

public
public
public
public

org.
public

org.
public

final publ

}

i mpl
public
public
public
public

org.
public

org.
public

final publ

}

i mpl
public
public
public
public

org.
public

org.
public

final publ

}

i mpl
public
public
public
public

org.
public

org.
public

final publ

i mpl
public
public
public
public

| ong val ue;

LongHol der () {}

LongHol der (long initial) {...}

void _read(

ong. CORBA. portable.InputStreamis) {...}
void _write(

ong. CORBA. portabl e. Qut put Streamos) {...}
org. ong. CORBA. TypeCode _type() {...}

i c class ByteHol der

enents org. ong. CORBA. portabl e. St reanabl e{
byt e val ue;

Byt eHol der () {}

Byt eHol der (byte initial) {...}

void _read(

ong. CORBA. portable.InputStreamis) {...}
void _write(

ong. CORBA. portabl e. Qutput Streamos) {...}
org. ong. CORBA. TypeCode _type() {...}

i c class Fl oat Hol der

enents org. ong. CORBA. portabl e. St reanabl e{
fl oat val ue;

Fl oat Hol der () {}

Fl oat Hol der (float initial) {...}

void _read(

ong. CORBA. portable.InputStreamis) {...}
void _write(

ong. CORBA. portabl e. Qutput Streamos) {...}
org. ong. CORBA. TypeCode _type() {...}

i ¢ class Doubl eHol der

enents org. ong. CORBA. portabl e. St reanmabl e{
doubl e val ue;

Doubl eHol der () {}

Doubl eHol der (doubl e initial) {...}

void _read(

ong. CORBA. portable.InputStreamis) {...}
void _write(

ong. CORBA. portabl e. Qutput Streamos) {...}
org. ong. CORBA. TypeCode _type() {...}

i ¢ class CharHol der

enents org. ong. CORBA. portabl e. St reanmabl e{
char val ue;

Char Hol der () {}

Char Hol der (char initial) {...}

void _read(
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org.ong. CORBA. portable. I nputStreamis) {...}
public void _write(

org. ong. CORBA. portabl e. Qutput Streamos) {...}
public org.ong. CORBA. TypeCode _type() {...}

}

final public class Bool eanHol der

i mpl ement's org. ong. CORBA. port abl e. Streanmabl e{
public bool ean val ue;
publ i c Bool eanHol der () {}
publ i ¢ Bool eanHol der (bool ean initial) {...}
public void _read(

org.ong. CORBA. portable. I nputStreamis) {...}
public void _write(

org. ong. CORBA. portabl e. Qutput Streamos) {...}
public org.ong. CORBA. TypeCode _type() {...}

}

final public class StringHol der

i mpl ements org. ong. CORBA. port abl e. Streanmabl e{
public java.lang. String val ue;
public StringHol der() {}
public StringHol der(java.lang.String initial) {...}
public void _read(

org. ong. CORBA. portable. I nputStreamis) {...}
public void _write(

org. ong. CORBA. portabl e. Qutput Streamos) {...}
public org.ong. CORBA. TypeCode _type() {...}

}

final public class ObjectHol der
i mpl ements org. ong. CORBA. port abl e. Streanmabl e{
public org.ong. CORBA. Obj ect val ue;
public ObjectHolder() {}
public Object Hol der (org. ong. CORBA. Ohject initial) {...}
public void _read(
org.ong. CORBA. portable. I nputStreamis) {...}
public void _write(
org. ong. CORBA. portabl e. Qut put Streamos) {...}
public org.ong. CORBA. TypeCode _type() {...}

}

final public class AnyHol der
i mpl ements org. ong. CORBA. port abl e. Streanmabl e{
public Any val ue;
public AnyHol der () {}
public AnyHol der (Any initial) {...}
public void _read(
org.ong. CORBA. portable. I nputStreamis) {...}
public void _write(
org. ong. CORBA. portabl e. Qutput Streamos) {...}
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public org.ong. CORBA. TypeCode _type() {...}
}

final public class TypeCodeHol der

i mpl ement s org. ong. CORBA. port abl e. Streanmabl e{
public TypeCode val ue;
public typeCodeHol der () {}
public TypeCodeHol der (TypeCode initial) {...}
public void _read(

org.ong. CORBA. portable. I nputStreamis) {...}
public void _write(

org. ong. CORBA. portabl e. Qutput Streamos) {...}
public org.ong. CORBA. TypeCode _type() {...}

}

/**
* @leprecat ed Deprecated by CORBA 2. 2.
*/
final public class Principal Hol der
i mpl ement s or g. ong. CORBA. port abl e. Streanmabl e{
public Principal val ue;
public Principal Hol der() {}
public Principal Hol der(Principal initial) {...}
public void _read(
org.ong. CORBA. portable.InputStreamis) {...}
public void _write(
org. ong. CORBA. portabl e. Qutput Streamos) {...}
public org.ong. CORBA. TypeCode _type() {...}

}

final public class Fi xedHol der

i mpl ements org. ong. CORBA. portabl e. Streanmabl e {
public java. mat h. Bi gDeci nal val ue;
public Fi xedHol der () {}
publ i c Fi xedHol der (j ava. math. BigDecimal initial) {...}
public void _read(

org.ong. CORBA. portable. I nputStreamis) {...}
public void _write(

org. ong. CORBA. portabl e. Qutput Streamos) {...}
public org.ong. CORBA. TypeCode _type() {...}

}

The Holder class for a user defined type <foo> is shown below:

/'l Java
final public class <foo>Hol der
i mpl ements org. ong. CORBA. portabl e. Streanmabl e {
public <foo> val ue;
public <foo>Hol der() {}
public <foo>Hol der(<foo> initial) {...}
public void _read(
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org.ong. CORBA. portable. I nputStreamis) {...}
public void _write(

org. ong. CORBA. portabl e. Qutput Streamos) {...}
public org.ong. CORBA. TypeCode _type() {...}

}

1.4.1.5 Useof Javanul |

The Javanul | may only be used to represent the “null” object reference or value type.
For example, a zero length string rather than nul | must be used to represent the
empty string. Similarly for arrays.

1.4.2 Boolean

The IDL boolean constants TRUE and FALSE are mapped to the corresponding Java
boolean literalst rue and f al se.

1.4.3 Character Types

IDL characters are 8-bit quantities representing elements of a character set while Java
characters are 16-bit unsigned quantities representing Unicode characters. In order to
enforce type safety, the Java CORBA runtime asserts range validity of all Java chars
mapped to or from IDL chars when parameters are marshaled or unmarshaled during
method invocation.

Assume that a Java ORB has a particular native character set (NCS) and some
transmission character set (TCS) has been negotiated for a particular object reference.
The following rules apply for reporting errors in character encoding during data
marshalling and unmarshaling in a method invocation on that object reference:

1. If an attempt is made to marshal a char represented in the sending ORB’s NCS
which cannot be represented in the sending ORB’s TCS, a
CORBA::DATA_CONVERSION exception with a minor code of 1 is thrown.

2. If an attempt is made to unmarshal a char represent in the receiving ORB’s TCS
that cannot be represented in the receiving ORB’s NCS, a
CORBA::DATA_CONVERSION exception with a minor code of TBD is thrown.

Similarly, the following rules apply for reporting errors in wchar encoding during data
marshalling and unmarshaling in a method invocation on that object reference:

1. If an attempt is made to marshal a wchar represented in the sending ORB’s NCS
which cannot be represented in the sending ORB’s TCS, a
CORBA::.DATA_CONVERSION exception with a minor code of 1 is thrown.

2. If an attempt is made to unmarshal a wchar represent in the receiving ORB’'s TCS
that cannot be represented in the receiving ORB’s NCS, a
CORBA::DATA_CONVERSION exception with a minor code of TBD is thrown.
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1.4.4 Octet

The IDL type octet, an 8-bit quantity, is mapped to the Java type byte.

1.4.5 String Types

The IDL string type, in both the bounded and unbounded variants, is mapped to java
type java.lang.String. Range checking for characters in the string as well as bounds
checking of the string is done at marshal time. Character range violations cause a
CORBA::DATA_CONVERSION exception to be raised as described in section 1.4.3,
"Character Types'. Bounds violations cause a CORBA::BAD_PARAM exception to be
raised.

The IDL wstring type, in both the bounded and unbounded variants, is mapped to java
type java.lang.String. Bounds checking of the string is done at marshal time. Character
range violations cause a CORBA::DATA_CONVERSION exception to be raised as
described in section 1.4.3, "Character Types'. Bounds violations cause a CORBA::
BAD_PARAM exception to be raised.

1.4.6 Integer Types

The integer types map as shown in Table 1-1 on page 1-6.

1.4.7 Floating Point Types

1.4.8 Fixed

The IDL float and double map as shown in Table 1-1 on page 1-6.

Point Types

The IDL fixed type is mapped to the Javaj ava. mat h. Bi gDeci mal class. Range
checking is done at marshal time. Size violations cause a
CORBA::DATA_CONVERSION exception to be raised.

1.4.9 Future Long Double Types

1.5 Helpers

Thereis no current support in Javafor the IDL long double type. It is not clear at this
point whether and when this type will be added either as a primitive type, or as a new
package in j ava. mat h. *, possibly asj ava. nat h. Bi gFl oat .

This is left for a future revision.

All user defined IDL types have an additional “helper” Java class with the suffix

Hel per appended to the type name generated. (Note that in this context user defined
includes IDL types that are defined in OMG specifications such as those for the
Interface Repository and other OMG services.)
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1.5.1 Helpers for Boxed Values

Although helper classes are generated for boxed value types, some of their specifics
differ from the helpers for other user defined types. See Section 1.14, "Value Box
Types', on page 1-49 for the details.

1.5.2 Helper Classes (except Boxed Values)

Severa static methods needed to manipulate the type are supplied. These include Any
insert and extract operations for the type, getting the repository id, getting the
typecode, and reading and writing the type from and to a stream. The Any insert and
extract operations for Valuetype helper classes do not copy their arguments: they
implement reference semantics just like Any.insert_Value and Any.extract_Value.

The helper class for a mapped IDL interface or abstract interface also has narrow and
unchecked narrow operations defined in the template below.

For any user defined, non-boxed value type IDL type, <typename>, the following is
the Java code generated for the type.

/'l generated Java hel per - non boxed val ue types

abstract public class <typenane>Hel per {

public static void

i nsert(org.ong. CORBA. Any a, <typenane>1t) {...}
public static <typename> extract(Any a) {...}
public static org.ong. CORBA. TypeCode type() {...}
public static String id() {...}
public static <typename> read(

org. ong. CORBA. portabl e.l nputStream i s)

{...}

public static void wite(
or g. ong. CORBA. port abl e. Qut put St r eamos, <t ypenane> val )
{...}

/1 only helpers for abstract interface
public static <typename> narrow
j ava. |l ang. Obj ect obj)

{...}

public static <typename> unchecked_narrow
j ava. |l ang. Obj ect obj)
{...}

/1 only helpers for non-abstract interface with at
/'l 1 east one abstract base interface
public static <typename> narrow org. ong. CORBA. Cbj ect obj)

{...}

public static <typename> narrow(java.l ang. QObj ect obj)
{...}

public static <typename> unchecked_narrow
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org. ong. CORBA. Obj ect obj)

{...}

public static <typenanme> unchecked narrow
j ava. |l ang. Obj ect obj)
{...}

/1 only helpers for non-abstract interface with
/1l no abstract base interface
public static <typename> narrow

org. ong. CORBA. Obj ect obj)

{...}

public static <typenanme> unchecked narrow
org. ong. CORBA. Obj ect obj)
{...}

/'l for each factory declaration in non abstract
/'l val ue type
public static <typename> <factorynanme> (

org. ong. CORBA. ORB or b

[ "," <factoryargunents>] )

{...}

1.5.2.1 Valuetype Factory Convenience Methods

For each factory declaration in a value type declaration, a corresponding static

convenience method is generated in the helper class for the value type. The name of

this

This method takes an or b instance and all the arguments specified in the factory
argument list. The implementation of each of these methods will locate a

method is the name of the factory.

<typename>Val ueFact ory (see Section 1.13.8, "Value Factory and Marshaling”, on
page 1-48) and call the identically named method on the Val ueFact ory passing in
the supplied arguments.

1.5.3 Examples

11D
stru

/1
abs

L - named type
ct stfoo {long f1; string f2;};

gener ated Java
tract public class stfooHel per {
public static void insert(
org. ong. CORBA. Any a,
stfoo t)
{...}
public static stfoo extract(Any a) {...}

public static org.ong. CORBA. TypeCode type() {...}

public static String id() {...}
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public static stfoo read(
org. ong. CORBA. portabl e. I nput Stream i s)

{...}

public static void wite(
or g. ong. CORBA. port abl e. Qut put Stream os, stfoo val)
{...}

}

//'IDL - typedef sequence
typedef sequence <long> IntSeq;

/'l generated Java hel per
public abstract class IntSeqHel per {
public static void insert(
org. ong. CORBA. Any a,
int[] t)
public static int[] extract(Any a){...}
public static org.ong. CORBA. TypeCode type(){...}
public static String id(){...}
public static int[] read(
org. ong. CORBA. portabl e. I nput Stream i s)

{...}

public static void wite(
org. ong. CORBA. portabl e. Qut put Stream os, int[] val)
{...}

1.6 Mapping for Constant

1-16

Constants are mapped differently depending upon the scope in which they appear.

1.6.1 Constants Within An Interface

16.11

Constants declared within an IDL interface are mapped to fields in either the Java
operations interface for non-abstract or the sole Java interface for abstract (see Section
1.12, "Mapping for Interface", on page 1-28) corresponding to the IDL interface.

Note that because the signature interface extends the operations interface for non-
abstract IDL interfaces, the constant is available in all the mapped Java interfaces.

Example
/1 DL

module Example {
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interface Face {
const long aLongerOne = -321;
b
b

/'l generated Java
package Exanpl e;

public interface FaceQperations {
int aLongerOne = (int) (-321L)
}

public interface Face extends FaceQperations,
or g. ong. CORBA. bj ect,
org. ongCORBA. portabl e. IDLEntity {

}

/1 Hel per and Hol der classes omitted for sinmplicity

1.6.2 Constants Not Within An Interface

Constants not declared within an IDL interface are mapped to a publ i ¢

i nt er f ace with the same name as the constant and containing a field, named

val ue, that holds the contant’s value. Note that the Java compiler will normally inline
the value when the class is used in other Java code.

1.6.2.1 Example

//'1DL
module Example {
const long aLongOne =-123;

b

/'l generated Java

package Exanpl e;

public interface aLongOne {
int value = (int) (-123L);

}

1.7 Mapping for Enum

An IDL enum is mapped to a Java class which implements IDLEntity with the same
name as the enum type which declares a value method, two static data members per
label, an integer conversion method, a protected constructor, and a readResolve method
as follows:

/'l generated Java
public class <enum nanme>
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1-18

i mpl ements org. ong. CORBA. portabl e. IDLEntity {

/1 one pair for each label in the enum

public static final int _<label> = <val ue>;

public static final <enum name> <l abel > =
new <enum name>(_<I| abel >);

public int value() {...}

/'l get enumwith specified val ue
public static <enumnanme> from.int(int value);

/1 constructor
protected <enumnane>(int) {...}

public java.l ang. Obj ect readResol ve()
throws java.io.QbjectStreanException {...}

}

One of the membersisapublic static final that has the same name as the
IDL enum label. The other has an underscore (_) prepended and is intended to be used
in switch statements.

The value method returns the integer value. Values are assigned sequentially starting
with 0. Note: there is no conflict with the val ue() method in Java even if thereis a
label named val ue.

There shall be only one instance of an enum. Since there is only one instance, equality
tests will work correctly. For example, the default java.lang.Object implementation of
equal s() and hash() will automatically work correctly for an enum’s singleton
object. Note that it is necessary to supply a readResolve method to enforce uniqueness
of enum elements, as otherwise serialization followed by deserialization will create a
new element.

The Java class for the enum has an additional method f r om_i nt () , which returns the
enum with the specified value if the specified value corresponds to an element of the
enum. If the specified value is out of range, aBAD_PARAM exception with a standard
minor code of 25 is raised.

A helper class is also generated according to the normal rules, see Section 1.5,
"Helpers", on page 1-13.

The holder class for the enum is also generated. Its name is the enum’s mapped Java
classname with Hol der appended to it as follows:

public class <enum name>Hol der i npl enents
org. ong. CORBA. port abl e. Streanabl e {
publ i c <enum nane> val ue;
publ i c <enum nane>Hol der () {}
publ i c <enum nane>Hol der (<enum nane> initial) {...}
public void _read(org.ong. CORBA. portable.lnputStreamis)
{...}
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public void _write(
or g. ong. CORBA. port abl e. Qut put St ream 0s)

{...}
public org.ong. CORBA. TypeCode _type() {...}

1.7.1 Example

/I IDL
enum EnumType {first, second, third, fourth, fifth};

/1 generated Java

public class Enuniype
i mpl ements org. ong. CORBA. portable. IDLEntity ({

public static final int _first = O;
public static final Enunilype first =
new EnunfType( _first);

public static final int _second = 1;
public static final Enunilype second =
new EnunType(_second);

public static final int _third = 2;
public static final Enunilype third =
new EnunType(_third);

public static final int _fourth = 3;
public static final Enunilype fourth =
new EnunType(_fourth);

public static final int _fifth = 4,
public static final Enunilype fifth =
new EnunfType( _fifth);

public int value() {...}
public static Enumlype fromint(int value) {...};

/1 constructor
protected Enunilype(int) {...}

public java.l ang. Obj ect readResol ve()
throws java.io.bject StreanException

{
}

return fromint( value() ) ;
b

/1l generated Java hel per

IDL to Java Mapping (2.4) Mapping for Enum October 2001 1-19



abstract public class EnunmTypeHel per {
public static void insert(
org. ong. CORBA. Any a, EnuniType t)
{...}
public static EnunType extract(Any a) {...}
public static org.ong. CORBA. TypeCode type() {...}
public static String id() {...}
public static EnunType read(
org. ong. CORBA. portabl e. I nput Stream i s)

{...}

public static void wite(
org. ong. CORBA. port abl e. Qut put St ream os, Enunilype val)
{...}

}

final public class EnunilypeHol der
i mpl ements org. ong. CORBA. portabl e. Streanmabl e {
public Enunilype val ue;
publ i c EnuniTypeHol der () {}
publ i ¢ EnuniTypeHol der (Enunifype initial) {...}
public void _read(
org. ong. CORBA. portabl e. I nput Stream i s)

{...}

public void _wite(
or g. ong. CORBA. port abl e. Qut put St r eam 0s)
{...}

public org.ong. CORBA. TypeCode _type() {...}

}

1.8 Mapping for Struct

An IDL struct is mapped to a final Java class with the same name and which provides
instance variables for the fields in IDL member ordering, a constructor for all values,
and which implements | DLEnt i t y. A null constructor is also provided so that the
fields can befilled in later. All string fields in the struct are initialized to “”.

A helper class is also generated according to the normal rules, see Section 1.5,
"Helpers", on page 1-13.

The holder class for the struct is also generated. Its name is the struct’s mapped Java
classname with Hol der appended to it as follows:

final public class <class>Hol der inplements
org. ong. CORBA. portabl e. Streanabl e {
public <cl ass> val ue;
public <cl ass>Hol der() {}
public <class>Hol der(<class> initial) {...}
public void _read(
org. ong. CORBA. portabl e. I nput Stream i s)

(...}
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1.8.1 Example

public void _write(
or g. ong. CORBA. port abl e. Qut put St ream 0s)

{...}
public org.ong. CORBA. TypeCode _type() {...}

/I IDL
struct StructType {

b

long field1;
string field2;

/1 generated Java
final public class StructType

i mpl ements org. ong. CORBA. portable. IDLEntity ({
/'l instance vari abl es
public int fieldl;
public String field2 =""
/'l constructors
public StructType() {}
public StructType(int f1, String f2)
{...}
}

final public class Struct TypeHol der

}

i mpl ement's org. ong. CORBA. portabl e. Streamabl e {
public StructType val ue;
public Struct TypeHol der() {}
public Struct TypeHol der(StructType initial) {...}
public void _read(

org. ong. CORBA. portabl e. |l nput Streami s)

{...}

public void _write(
or g. ong. CORBA. port abl e. Qut put St r eam 0s)
{...}

public org.ong. CORBA. TypeCode _type() {...}

abstract public class StructTypeHel per {

public static void

i nsert(org.ong. CORBA. Any a, StructType t) {...}
public static StructType extract(Any a) {...}
public static org.ong. CORBA. TypeCode type() {...}
public static String id() {...}
public static StructType read(

org. ong. CORBA. portabl e.l nput Stream i s)

{...}

public static void wite(
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or g. ong. CORBA. port abl e. Qut put St ream os,
Struct Type val)

{...}

1.9 Mapping for Union

1-22

An IDL union is mapped to afinal Java class with the same name, which implements
| DLEnti ty and has:

* adefault constructor

* an accessor method for the discriminator, named di scri m nat or ()

* an accessor method for each branch

* amodifier method for branch

* amodifier method for each branch which has more than one case label.

* amodifier method for the branch corresponding to the default 1abel if present
* adefault modifier method if needed

The normal name conflict resolution rule is used (prepend an “_") for the discriminator

if there is a name clash with the mapped uniontype name or any of the field names.

The branch accessor and modifier methods are overloaded and named after the branch.
Accessor methods shall raise the CORBA::BAD_OPERATION system exception if
the expected branch has not been set.

If there is more than one case label corresponding to a branch, the simple modifier
method for that branch sets the discriminant to the value of the first case label. In
addition, an extra modifier method which takes an explicit discriminator parameter is
generated. The extra modifier method should throw a BAD_PARAM exception with a
standard OMG minor code of 34 when a value is passed for the discriminator that is
not among the case labels for the branch.

If the branch corresponds to the default case label, then the simple modifier for that
branch sets the discriminant to the first available default value starting from a 0 index
of the discriminant type. In addition, an extra modifier which takes an explicit
discriminator parameter is generated. The extra modifier method should throw a
BAD_PARAM exception with a standard OMG minor code of 34 when avalue is
passed for the discriminator that is not among the case labels for the default branch.

Itisillegal to specify a union with a default case label if the set of case labels
completely covers the possible values for the discriminant. It is the responsibility of
the Java code generator (e.g., the IDL complier, or other tool) to detect this situation
and refuse to generate illegal code.

Two default modifier methods, both named __ default(), are generated if thereis no
explicit default case label, and the set of case labels does not completely cover the
possible values of the discriminant. The simple method taking no arguments and
returning void sets the discriminant to the first available default value starting from a0

IDL to Java Language Mapping (3.1) ptc/2002-06-13  June 2002



1

index of the discriminant type. The second method takes a discriminator as a parameter
and returns void. Both of these of methods shall |eave the union with a discriminator
value set, and the value member uninitialized.

A helper class is also generated according to the normal rules, see Section 1.5,
"Helpers", on page 1-13.

The holder class for the union is aso generated. Its name is the union’s mapped Java
classname with Hol der appended to it as follows:

final public class <union_class>Hol der
i mpl enment's org. ong. CORBA. portabl e. Streanabl e {
public <union_cl ass> val ue;
public <union_class>Hol der() {}
publ i c <union_cl ass>Hol der (<union_class> initial) {...}
public void _read(
org. ong. CORBA. portabl e. |l nputStreami s)

{...}
public void write(
or g. ong. CORBA. port abl e. Qut put St r eam os)
{...}
public org.ong. CORBA. TypeCode _type() {...}
}
1.9.1 Example

/I'IDL - EnumType from Section 1.7.1, "Example", on page 1-19
union UnionType switch (EnumType) {

case first: long win;

case second: short place;

case third:

case fourth: octet show;

default:  boolean other;

¥
/'l generated Java

final public class UnionType
i mpl ements org. ong. CORBA. portabl e. IDLEntity {

/'l constructor
public UnionType() {....}

/!l discrimnator accessor
public EnunType discrimnator() {....}

/Il wn
public int win() {....}
public void win(int value) {....}
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/'l place

public short place() {....}

public void place(short value) {....}
/'l show

public byte show() {....}
public void show(byte value) {....}
public void show

EnuniType di scriminator, byte value){....}

/'l other

public boolean other() {....}

public void other(bool ean value) {....}

public void other(Enuniype discrimnator, boolean val ue)
{....}

}

final public class UnionTypeHol der
i mpl ements org. ong. CORBA. portabl e. Streanmabl e {
public UnionType val ue;
public UnionTypeHol der () {}
public Uni onTypeHol der (Uni onType initial) {...}
public void _read(
org. ong. CORBA. portabl e. I nput Stream i s)

{...}

public void _wite(
or g. ong. CORBA. port abl e. Qut put St r eam 0s)
{...}

public org.ong. CORBA. TypeCode _type() {...}

}
abstract public class Uni onTypeHel per {

public static void insert(

org.ong. CORBA. Any a, UnionType t) {...}
public static UnionType extract(Any a) {...}
public static org.ong. CORBA. TypeCode type() {...}
public static String id() {...}
public static UnionType read(

org. ong. CORBA. portabl e. I nput Stream i s)

(...}

public static void wite(
or g. ong. CORBA. port abl e. Qut put St reamos, Uni onType val)

(...}
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1.10 Mapping for Sequence

An IDL sequence is mapped to a Java array with the same name. In the mapping,
everywhere the sequence type is needed, an array of the mapped type of the sequence
element is used. Bounds checking shall be done on bounded sequences when they are
marshaled as parametersto IDL operations, and an IDL CORBA::MARSHAL israised
if necessary.

A helper class is also generated according to the normal rules, see Section 1.5,
"Helpers", on page 1-13.

The holder class for the sequence is also generated. Its name is the sequence’s mapped
Java classname with Hol der appended to it as follows:

final public class <sequence_cl ass>Hol der

i mpl ements org. ong. CORBA. portabl e. Streanmabl e {

public <sequence_el enent _type>[] val ue;

public <sequence_cl ass>Hol der () {};

public <sequence_cl ass>Hol der (
<sequence_el ement _type>[] initial)
{...h

public void _read(
org. ong. CORBA. portabl e. I nput Stream i s)

{...}
public void _wite(
or g. ong. CORBA. port abl e. Qut put St r eam 0s)
{...}
public org.ong. CORBA. TypeCode _type() {...}
}
1.10.1 Example
/1 IDL

typedef sequence<long > UnboundedData;
typedef sequence<long, 42 > BoundedData;

/1 generated Java

final public class UnboundedDat aHol der
i npl ement's org. ong. CORBA. portabl e. Streamabl e {
public int[] val ue;
publi ¢ UnboundedDat aHol der () {};
publ i ¢ UnboundedDat aHol der (int[] initial) {...};
public void _read(
org. ong. CORBA. portabl e.l nputStreami s)

{...}

public void _wite(
or g. ong. CORBA. port abl e. Qut put St r eam 0s)
{...}

public org.ong. CORBA. TypeCode _type() {...}

IDL to Java Mapping (2.4) Mapping for Sequence October 2001 1-25



}

abstract public class UnBoundedDat aHel per {
public static void insert(org.ong. CORBA. Any a, int[] t)
{...}
public static int[] extract(Any a) {...}
public static org.ong. CORBA. TypeCode type() {...}
public static String id() {...}
public static int[] read(
org. ong. CORBA. portabl e. I nput Stream i stream
{...}
public static void wite(
or g. ong. CORBA. port abl e. Qut put St ream ostream
int[] val)
{...}
}

final public class BoundedDat aHol der
i mpl ements org. ong. CORBA. portabl e. Streanmabl e {
public int[] val ue;
publ i ¢ BoundedDat aHol der () {};
publ i c BoundedDat aHol der (int[] initial) {...};
public void _read(org. ong. CORBA. portable.InputStreamis)

{...}

public void _wite(
or g. ong. CORBA. port abl e. Qut put St r eam 0s)
{...}

public org.ong. CORBA. TypeCode _type() {...}
}

abstract public class BoundedDat aHel per {

public static void insert(org.ong. CORBA. Any a, int[] t)
{...}

public static int[] extract(Any a) {...}

public static org.ong. CORBA. TypeCode type() {...}

public static String id() {...}

public static int[] read(
org. ong. CORBA. portabl e. I nput Stream i stream
{...}

public static void wite(
or g. ong. CORBA. port abl e. Qut put St ream ostream
int[] val)
{...}

1.11 Mapping for Array
An IDL array is mapped the same way as an IDL bounded sequence. In the mapping,

everywhere the array type is needed, an array of the mapped type of the array element
is used. In Java, the natural Java subscripting operator is applied to the mapped array.
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The bounds for the array are checked when the array is marshaled as an argument to an
IDL operation and a CORBA::MARSHAL exception is raised if a bounds violation
occurs. The length of the array can be made available in Java, by bounding the array
with an IDL constant, which will be mapped as per the rules for constants.

The holder class for the array is also generated. Its name is the array’s mapped Java
classname with Hol der appended to it as follows:

final public class <array_cl ass>Hol der
i mpl enment's org. ong. CORBA. portabl e. Streanabl e {
public <array_el enent _type>[] val ue;
public <array_cl ass>Hol der() {}
public <array_cl ass>Hol der (
<array_elenment _type>[] initial) {...}
public void _read(
org. ong. CORBA. portabl e. |l nputStreami s)

{...}
public void write(
or g. ong. CORBA. port abl e. Qut put St r eam os)
{...}
public org.ong. CORBA. TypeCode _type() {...}
}
1.11.1 Example
// DL

const long ArrayBound = 42;
typedef long larray[ArrayBound];

/'l generated Java

public interface ArrayBound {
int value = (int) 42;

}

final public class |arrayHol der
i mpl ement s org. ong. CORBA. portabl e. Streanmabl e {
public int[] val ue;
public |arrayHol der() {}
public larrayHolder(int[] initial) {...}
public void _read(
org. ong. CORBA. portabl e. I nput Stream i s)

{...}

public void _wite(
or g. ong. CORBA. port abl e. Qut put St ream os)
{...}

public org.ong. CORBA. TypeCode _type() {...}
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abstract public class |arrayHel per {

public static void insert(org.ong. CORBA. Any a, int[] t)
{...}

public static int[] extract(Any a) {...}

public static org.ong. CORBA. TypeCode type() {...}

public static String id() {...}

public static int[] read(
org. ong. CORBA. portabl e. I nput Stream i stream
{...}

public static void wite(
or g. ong. CORBA. port abl e. Qut put St ream ostream
int[] val)
{...}

1.12 Mapping for Interface

1.12.1 Basics

A non abstract IDL interface is mapped to two public Java interfaces: a signature
interface and an operations interface. The signature interface, which extends

| DLENt i ty, has the same name as the IDL interface name and is used as the
signature type in method declarations when interfaces of the specified type are used in
other interfaces. The operations interface has the same name as the IDL interface with
the suffix Oper at i ons appended to the end and is used in the server-side mapping
and as a mechanism for providing optimized calls for collocated client and servers.

A helper class is also generated according to the normal rules, see Section 1.5,
"Helpers", on page 1-13.

The Java operations interface contains the mapped operation signatures. If an operation
raises exceptions, then the corresponding Java method must throw Java exceptions
corresponding to the listed IDL exceptions.

The Java signature interface extends the operations interface, the (mapped) base
org.omg.CORBA.Object, as well as org.omg.portable.|DLEntity. Methods can be
invoked on the signature interface. Interface inheritance expressed in IDL is reflected
in both the Java signature interface and operations interface hierarchies.

The helper class holds a static narrow method that alows an

or g. ong. CORBA. Obj ect to be narrowed to the object reference of a more specific
type. The IDL exception CORBA::BAD_PARAM isthrown if the narrow fails because
the object reference does not support the requested type. A different system exception
is raised to indicate other kinds of errors. Trying to narrow anul | will aways
succeed with a return value of nul | .

The helper class holds a static unchecked_narrow method that allows an
org.omg.CORBA .Object to be narrowed to the object reference of a more specific type.
No type-checking is performed to verify that the object actually supports the requested
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type. The IDL exception CORBA::BAD_OPERATION can be expected if unsupported
operations are invoked on the new returned reference, but no failure is expected at the
time of the unchecked narrow.

There are no special “nil” object references. Javanul | can be passed freely wherever
an object reference is expected.

Attributes are mapped to a pair of Java accessor and modifier methods. These methods
have the same name as the IDL attribute and are overloaded. There is no modifier
method for IDL readonly attributes.

Attribute exceptions are mapped as follows:

1. If areadonly attribute raises exceptions, then the Java read accessor method must
throw Java exceptions corresponding to the listed IDL exceptions.

2. If an attribute has a getraises clause, the Java accessor method must throw Java
exceptions corresponding to the IDL exceptions listed in the getraises clause.

3. If an attribute has a setraises clause, the Java modifier method must throw Java
exceptions corresponding to the IDL exceptions listed in the setraises clause.

The holder class for the interface is also generated. Its name is the interface’s mapped
Java classname with Hol der appended to it as follows:

final public class <interface_cl ass>Hol der
i mpl ement's org. ong. CORBA. portabl e. Streamabl e {
public <interface_class> val ue;
public <interface_class>Hol der() {}
public <interface_class>Hol der (
interface class> initial) {
value = initial
public void _read(
org. ong. CORBA. portabl e. |l nput Streami s)

{...}

public void _wite(
or g. ong. CORBA. port abl e. Qut put St r eam 0s)
{...}

public org.ong. CORBA. TypeCode _type() {...}

Local I nterfaces

A new interface in org.omg.CORBA called Locallnterface is defined as:

public interface Locallnterface extends org.omg.CORBA.Object {}

A local interface <typename> is mapped to the following java classes:

i nterface <typenane>
ext ends <typenanme>Qperati ons,
org. ong. CORBA. Local I nterface,
org. ong. CORBA. portable. | DLEntity
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wherei nt erface <typenane> and <t ypenanme>Qper ati ons are identica to
the mapping for a non-local interface, except for the inheritance relationship of
i nterface <typenane>.

In order to support _is a, it is necessary to have information about the repository ids
of al super-interfaces of the local interface. This requires generating a base class that
is used for implementations of local interfaces. This base class must satisfy the
following requirements:

1. The base class is a public abstract class named _<typename>L ocalBase.

2. It must define the _ids() method, which is a method in
org.omg.CORBA .L ocal Object.

3. Thelist of strings returned from the _ids() method must start with the repository 1D
of the most derived interface.

An implementation of <t ypenane> may then be specified as:

cl ass <typenane>l npl extends <typenane>Local Base {
/I What ever constructors this inplenentation needs

[l Inmplenentation of nethods defined in
/'l <typenanme>Qperations

}

and an instance would be created using the usual Java language construct:

<typenanme>lnpl ti = new <typenanme>lnpl(...);
A holder class is generated as for non-local interfaces.

A helper class is also generated according to the normal rules, see Section 1.5,
"Helpers", on page 1-13.

ORB implementations shall detect attempts to marshal local objects and throw a
CORBA::MARSHAL exception.

For example, consider the following IDL definition:

local interface Test {
long ping(inlong arg);
b

This results in the following classes:

public interface Test extends Test Qperations,
org. ong. CORBA. Local I nterface,
org.ong. CORBA. | DLEntity {}

public interface TestQperations {
public int ping( int arg ) ;
}
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public abstract class _TestLocal Base extends
org. ong. CORBA. Local Obj ect inplenents Test {
private String[] _type_ids = { "IDL:Test:1.0" } ;

public String[] _ids() {
return (String[])_type_ids.clone() ;
}

Abstract | nterfaces

An IDL abstract interface is mapped to a single public Java interface with the same
name as the IDL interface. The mapping rules are similar to the rules for generating
the Java operations interface for a non-abstract IDL interface. However this interface
also serves as the signature interface, and hence extends

org. ong. CORBA. portabl e. | DLEnt i t y. The mapped Java interface has the
same name as the IDL interface name and is also used as the signature type in method
declarations when interfaces of the specified type are used in other interfaces. It
contains the methods which are the mapped operations signatures.

A holder class is generated as for non-abstract interfaces.

A helper classis also generated according to the normal rules, see Section 1.5,
"Helpers", on page 1-13.

CORBA::AbstractBase is mapped to j ava. | ang. Obj ect.

Example
/I DL

module Example {

interface Marker {

h

abstract interface Base {
void baseOp();

h

interface Extended: Base, Marker {
long method (in long arg) raises (e);
attribute long assignable;
readonly attribute long nonassignable;

}
/1 generated Java
package Exanpl e;

public interface MarkerQperations {

}
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public interface Base extends
org. ong. CORBA. portabl e. IDLEntity {
voi d baseOp();

}

public interface ExtendedOperations extends
Base, Marker Qperations {
int nethod(int arg) throws Exanple.e;
i nt assignabl e();
voi d assignable(int i);
i nt nonassi gnhabl e();

}

public interface Marker extends Marker Operations,
org. ong. CORBA. bj ect,
org. ong. CORBA. portabl e. IDLEntity {

}

public interface Extended extends ExtendedOperati ons,
Mar ker
org. ong. CORBA. portabl e. IDLEntity {

}

abstract public class ExtendedHel per {
public static void insert(
org.ong. CORBA. Any a, Extended t) {...}
public static Extended extract(Any a) {...}
public static org. ong. CORBA. TypeCode type() {...}
public static String id() {...}
public static Extended read(
org. ong. CORBA. portabl e. I nput Stream i s)

{...}

public static void wite(
org. ong. CORBA. port abl e. Qut put Stream os, Extended val)
{...}

public static Extended narrow org. ong. CORBA. Obj ect obj)
{...}

public static Extended narrow(java.l ang. Qbject obj)
{...}

}

abstract public class BaseHel per {

public static void insert(org. ong. CORBA. Any a, Base t)
{...}

public static Base extract(Any a) {...}

public static org.ong. CORBA. TypeCode type() {...}

public static String id() {...}

public static Base read(
org. ong. CORBA. portabl e. I nput Stream i s)
{...}

public static void wite(
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or g. ong. CORBA. port abl e. Qut put Stream os, Base val)

{...}
public static Base narrowjava.l ang. Object obj)
{...}

}

abstract public class MrkerHel per{

public static void insert(org.ong. CORBA. Any a, Marker t)
{...}

public static Marker extract(Any a) {...}

public static org. ong. CORBA. TypeCode type() {...}

public static String id() {...}

public static Marker read(
org. ong. CORBA. portabl e. I nput Stream i s)

{...}

public static void wite(
or g. ong. CORBA. port abl e. Qut put Stream os, Marker val)
{...}

public static Marker narrow org. ong. CORBA. Ohj ect obj)
{...}

}

final public class ExtendedHol der
i mpl ements org. ong. CORBA. portabl e. Streanmabl e {
public Extended val ue;
publ i c ExtendedHol der () {}
publ i ¢ Ext endedHol der (Extended initial) {...}
public void _read(
org. ong. CORBA. portabl e. I nput Stream i s)

{...}

public void _write(
or g. ong. CORBA. port abl e. Qut put St ream 0s)
{...}

public org.ong. CORBA. TypeCode _type() {...}
}

final public class BaseHol der
i mpl ement s org. ong. CORBA. portabl e. Streanmabl e {
public Base val ue;
public BaseHol der() {}
publ i c BaseHol der (Base initial) {...}
public void _read(
org. ong. CORBA. portabl e. I nput Stream i s)

{...}

public void _write(
or g. ong. CORBA. port abl e. Qut put St ream 0s)
{...}

public org.ong. CORBA. TypeCode _type() {...}
}

final public class MarkerHol der
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i mpl ements org. ong. CORBA. portabl e. Streamabl e {
public Marker val ue;
public MarkerHol der() {}
public MarkerHol der (Marker initial) {...}
public void _read(

org. ong. CORBA. portabl e. I nput Stream i s)

{...}

public void _wite(
or g. ong. CORBA. port abl e. Qut put St r eam 0s)
{...}

public org.ong. CORBA. TypeCode _type() {...}

1.12.2 Parameter Passing Modes

IDL in parameters, which implement call-by-value semantics, are mapped to normal
Java parameters. The results of IDL operations are returned as the result of the
corresponding Java method.

IDL out and inout parameters, which implement call-by-result and call-by-
value/result semantics, cannot be mapped directly into the Java parameter passing
mechanism. This mapping defines additional holder classes for all the IDL basic and
user-defined types which are used to implement these parameter modes in Java. The
client supplies an instance of the appropriate holder Java class that is passed (by value)
for each IDL out or inout parameter. The contents of the holder instance (but not the
instance itself) are modified by the invocation, and the client uses the (possibly)
changed contents after the invocation returns.

For IDL in parameters that are not valuetypes:

» Java objects passed for non-valuetype IDL in parameters are created and owned
by the caller. With the exception of value types, the callee must not modify in
parameters or retain a reference to the in parameter beyond the duration of the
call. Violation of these rules can result in unpredictable behavior.

For IDL in parameters that are valuetypes:

» Javaobjects passed for valuetype IDL in parameters are created by the caller and
acopy is passed to the callee. The callee may modify or retain a reference to the
copy beyond the duration of the call.

Java objects returned as IDL out or return parameters are created and owned by the
callee. Ownership of such objects transfers to the caller upon completion of the call.
The callee must not retain a reference to such objects beyond the duration of the
call. Violation of these rules can result in unpredictable behavior.

IDL inout parameters have the above in semantics for the in value, and have the
above out semantics for the out value.

The above rules do not apply to Java primitive types and immutable Java objects.
Currently, the only immutable Java class used by this mapping is
java.lang. String.
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1.12.2.1 Example
/I DL

module Example {
interface Modes {
long operation(in long inArg, out long outArg, inout long inoutArg);
k
k

/1l Cenerated Java
package Exanpl e;

public interface MbdesOperations {
int operation(int inArg,
org. ong. CORBA. | nt Hol der out Arg,
or g. ong. CORBA. | nt Hol der i nout Arg);

}

public interface Mbdes extends MdesOperations,
or g. ong. CORBA. bj ect,
org. ong. CORBA. portable. IDLEntity ({

}

final public class MdesHol der
i npl ement's org. ong. CORBA. portabl e. Streamabl e {
public Mdes val ue;
public MbdesHol der () {}
public MbdesHol der(Mddes initial) {...}
public void _read(
org. ong. CORBA. portabl e.l nputStreami s)

{...}

public void _wite(
or g. ong. CORBA. port abl e. Qut put St r eam 0s)
{...}

public org.ong. CORBA. TypeCode _type() {...}

}

abstract public class MdesHel per {

public static void insert(org.ong. CORBA. Any a, Modes t)
{...}

public static Mdes extract(Any a) {...}

public static org.ong. CORBA. TypeCode type() {...}

public static String id() {...}

public static Mddes read(
org. ong. CORBA. portabl e.l nputStream i s)

{...}

public static void wite(
or g. ong. CORBA. port abl e. Qut put St ream os, Mdes val)
{...}
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public static Mdes narrow(java.l ang. Obj ect obj)
{...}
}

In the above, the result comes back as an ordinary result and the actual in parameters
only is an ordinary value. But for the out and inout parameters, an appropriate holder
must be constructed. A typical use case might look as follows:

/'l user Java code

/'l select a target object
Exanpl e. Modes target = ...;

/1l get the in actual val ue
int inArg = 57;

/'l prepare to receive out
I nt Hol der out Hol der = new I nt Hol der () ;

/1 set up the in side of the inout
I nt Hol der i nout Hol der = new | nt Hol der (131);

/'l make the invocation
int result =target.operation(inArg, outHolder, inoutHolder);

/'l use the value of the outHol der
out Hol der. val ue ...

/'l use the value of the inoutHol der
i nout Hol der. val ue ...

Before the invocation, the input value of the inout parameter must be set in the holder
instance that will be the actual parameter. The inout holder can be filled in either by
constructing a new holder from a value, or by assigning to the value of an existing
holder of the appropriate type. After the invocation, the client uses the outHolder.value
to access the value of the out parameter, and the inoutHol der.val ue to access the output
value of the inout parameter. The return result of the IDL operation is available as the
result of the invocation.

1.12.3 Context Arguments to Operations

If an operation in an IDL specification has a context specification, then an

or g. ong. CORBA. Cont ext input parameter (see Section 1.19.7, "Context", on page
1-71) is appended following the operation-specific arguments, to the argument list for
an invocation.
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1.13 Maypping for Value Type

1.13.1 Java Interfaces Used For Value Types

This section describes several Java interfaces which are used (and required) as part of
the Java mapping for IDL value types.

1.13.1.1 ValueBaseInterface
package org. ong. CORBA. port abl e;
public interface Val ueBase extends IDLEntity {
String[] _truncatable_ids();
}
package org. ong. CORBA;
abstract public class Val ueBaseHel per {

public static void insert(
org.ong. CORBA. Any a, java.io.Serializable t)

{...}

public static java.io. Serializable extract(
org. ong. CORBA. Any a)
{...}

public static org.ong. CORBA. TypeCode type() {...}
public static String id() {...}
public static java.io.Serializable read(
org. ong. CORBA. portabl e. |l nput Streami s)
{...}
public static void wite(
or g. ong. CORBA. port abl e. Qut put St ream os,
java.io. Serializable val)
{...}
}

final public class Val ueBaseHol der
i mpl ement's org. ong. CORBA. portabl e. Streamabl e {
public java.io.Serializable val ue;
publ i c Val ueBaseHol der () {}
publi c Val ueBaseHol der (java.io. Serializable initial)

{...}
public void _read(org. ong. CORBA. portabl e. I nputStreamis)
{...}
public void _write(
or g. ong. CORBA. port abl e. Qut put St r eam 0s)
{...}

public org.ong. CORBA. TypeCode _type() {...}
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1.13.1.2

1.13.1.3

1.13.1.4

1.13.15

All value types implement Val ueBase either directly (see Section 1.14.2, "Boxed
Primitive Types®, on page 1-49), or indirectly by implementing either the
St r eanmabl eVal ue or Cust omval ue interface (see below).

StreamableValue Interface

package org. ong. CORBA. port abl e;

public interface Streamabl eVal ue extends
Streanabl e, Val ueBase {}

All non-boxed IDL valuetypes that are not custom marshaled implement the
St r eamabl eVal ue interface.

CustomMarshal Interface
package org. ong. CORBA,

public interface Customvarshal {
public void marshal (org. ong. CORBA. Dat aCut put St r eam 0s) ;
public void unmarshal (org. ong. CORBA. Dat al nput Stream i s);

}

Implementers of custom marshaled values implement the Cust omvar shal interface
to provide custom marshaling.

The stream APIs that are passed as arguments for the marshal and unmarshal methods
are not sufficient to marshal all valuetypes. In order to support custom marshaling of
valuetypes, the ORB shall actually pass an instance of CustomOutputStream and
CustomlnputStream to these methods respectively (see Section 1.21.5, "Custom
Streaming APIs", on page 1-123 for information on Custom stream APISs).

CustomValue Interface

package org. ong. CORBA. port abl e;

public interface CustonVal ue extends Val ueBase,
or g. ong. CORBA. Cust omvar shal {

}

All custom value types generated from IDL implement the Cust onVal ue interface.
ValueFactory Interface

package org. ong. CORBA. port abl e;

public interface Val ueFactory {
java.io. Serializable read_val ue(
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org.ong. CORBA 2 3.portable.InputStreamis);
}

The Val ueFact ory interface is the native mapping for the IDL type
CORBA::ValueFactory. Ther ead_val ue() method is called by the ORB runtime
while in the process of unmarshaling a value type. A user implements this method as
part of implementing a type specific value factory. In the implementation, the user calls
i s.read_val ue(java.io. Serializabl e) with an uninitialized valuetype to
use for unmarshaling. The value returned by the stream is the same value passed in,
with all the data unmarshaled.

1.13.2 Basics For Sateful Value Types

A concrete value type (i.e., one that is not declared as abstract) is mapped to an
abstract Java class with the same name, and a factory Java interface with the suffix
“Val ueFact or y” appended to the value type name. In addition, a helper class with
the suffix “Hel per” appended to the value type name and a holder class with the
suffix “Hol der ™ appended to the value type name is generated.

The specification of the generated holder class is as follows:

public final class <typenanme>Hol der i npl enents
org. ong. CORBA. portabl e. Streamabl e {
public <typenane> val ue;
public <typenanme>Hol der () {}
public <typenane>Hol der (final <typenane> initial) {
value = initial;

public void read (
final org.ong. CORBA. portable.lnputStreamis)

{...}

public void write(
final org.ong. CORBA. portabl e. Qut put Stream o0s)
{...}

public org.ong. CORBA TypeCode _type () {...}
}

The value type's mapped Java abstract class contains instance variables that correspond
to the fields in the state definition in the IDL declaration. The order and name of the

Java instance variables are the same as the corresponding IDL state fields. Fields that
are identified as public in the IDL are mapped to publ i ¢ instance variables. Fields
that are identified as private in the IDL are mapped to pr ot ect ed instance variables
in the mapped Java class.

The Java class for the value type extends either

or g. ong. CORBA. port abl e. Cust onVal ue or

or g. ong. CORBA. port abl e. St reamabl eVal ue, depending on whether it is
declared as custom in IDL or not, respectively.
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1.13.21

The generated Java class shall provide an implementation of the Val ueBase interface
for this value type. For value types that are streamable (i.e., non-custom), the generated
Java class also provides an implementation for the

or g. ong. CORBA. port abl e. St r eanabl e interface.

The value type's generated value factory interface extends

org.omg.CORBA .portable.ValueFactory and contains one method corresponding to
each factory declared in the IDL. The name of the method is the same as the name of
the factory, and the factory arguments are mapped in the same way as in parameters are
for IDL operations. If the factory raises exceptions, then the corresponding Java
method must throw Java exceptions corresponding to the listed IDL exceptions.

The implementor provides a factory class with implementations for the methods in the
generated value factory interface. When no factories are declared in IDL, then the
value type's value factory is eliminated from the mapping and the implementor simply
implements or g. ong. CORBA. port abl e. Val ueFact or y to provide the method
body for r ead_val ue().

The mapped Java class contains abstract method definitions that correspond to the
operations and attributes defined on the value type in IDL. Attributes are mapped in the
same way as in interfaces, to modifier and accessor methods. Exceptions are mapped
as follows:

1. If an operation raises exceptions, then the corresponding Java method must throw
Java exceptions corresponding to the listed IDL exceptions.

2. If areadonly attribute raises exceptions, then the Java read accessor method must
throw Java exceptions corresponding to the listed IDL exceptions.

3. If an attribute has a getraises clause, the Java accessor method must throw Java
exceptions corresponding to the listed IDL exceptions.

4. If an attribute has a setraises clause, the Java modifier method must throw Java
exceptions corresponding to the listed IDL exceptions.

An implementor of the value type extends the generated Java class to provide
implementation for the operations and attributes declared in the IDL, including those
for any derived or supported value types or interfaces.

Inheritance From Value Types

The inheritance scheme and specifics of the mapped class depend upon the inheritance
and implementation characteristics of the value type and are described in the following
subsections.

Valuetypesthat do not inherit from other valuesor interfaces:

For non custom values, the generated Java class also implements the

St r eanmabl eVal ue interface and provides appropriate implementation to marshal
the state of the abject. For custom values, the generated class extends Cust onVal ue
but does not provide an implementation for the Cust onVar shal methods.
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I nheritancefrom other stateful values

The generated Java class extends the Java class to which the inherited value type is
mapped. If the valuetype is custom, but its base is not, then the generated Java class
also implements the Cust onVal ue interface.

I nheritance from abstract values

The generated Java class implements the Java interface to which the inherited abstract
value is mapped (see Section 1.13.3, "Abstract Value Types', on page 1-41).

Supported interfaces

The Java class implements the Operations Java interface of all the interfaces, if any,
that it supports. (Note that the operations interface for abstract interfaces does not have
the “Operations” suffix, see Abstract Interfaces on page 1-31). It also implements the
appropriate interface, either St r eanabl eVal ue or Cust onVal ue, as per the rules
stated in Value types that do not inherit from other values or interfaces: on page 1-40.
The implementation of the supported interfaces of the value type shall use the tie
mechanism, to tie to the value type implementation.

1.13.3 Abstract Value Types

An abstract value type maps to a Javainterface that extends Val ueBase and contains
all the operations and attributes specified in the IDL, mapped using the normal rules
for mapping operations and attributes.

Abstract value types cannot be implemented directly. They must only be inherited by
other stateful value types or abstract value types.

1.13.4 CORBA::ValueBase

CORBA::ValueBase ismapped toj ava. i 0. Seri al i zabl e.

The get _val ue_def () operation is not mapped to any of the classes associated
with a value type in Java. Instead it appears as an operation on the ORB pseudo object
in Java (see “public org.omg.CORBA.Object get_value def(String repld)” in Section
1.19.10, "ORB", on page 1-79).

1.13.5 Example A
// 1DL
typedef sequence<unsigned long> WeightSeq;

module ExampleA {
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valuetype WeightedBinaryTree {
private long weight;
private WeightedBinaryTree left;
private WeightedBinaryTree right;
factory createWBT(in long w);
WeightSeq preOrder();
WeightSeq postOrder();

|3

|3

/1 generated Java
package Exanpl eA;

public abstract class Wi ghtedBinaryTree
i mpl ements org. ong. CORBA. portabl e. Streanabl eVal ue {

/'l instance variables and | DL operations
protected int weight;

prot ected Wi ghtedBi naryTree left;

prot ect ed Wei ght edBi naryTree ri ght;
public abstract int[] preOder();

public abstract int[] postOder();

/1 from Val ueBase
public String[] _truncatable_ids() {...}

/1 from Streanmabl e
public void _read(
org. ong. CORBA. portabl e. I nput Stream i s)

{...}

public void _wite(
or g. ong. CORBA. port abl e. Qut put St r eam 0s)
{...}

public org.ong. CORBA. TypeCode _type() {...}
}

public interface Wi ghtedBi naryTreeVal ueFactory extends
org. ong. CORBA. port abl e. Val ueFactory {
Wi ght edBi naryTree createWBT(int weight) {...}

}

abstract public class Wi ghtedBi naryTreeHel per {
public static void insert(
org. ong. CORBA. Any a, Wi ghtedBinaryTree t)
{...}
public static Wi ghtedBi naryTree extract(Any a) {...}
public static org.ong. CORBA. TypeCode type() {...}
public static String id() {...}
public static Wi ghtedBi naryTree read(
org. ong. CORBA. portabl e. I nput Stream i s)
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{...}

public static void wite(
or g. ong. CORBA. port abl e. Qut put St ream os,
Wi ght edBi naryTree val)

(...}

/1 for factory
public static Wi ghtedBinaryTree creat eWBT(
org.ong. CORBA. ORB orb, int weight)
{...}
}

/| Hol der cl ass
final public class Wi ghtedBi naryTreeHol der
i mpl ements org. ong. CORBA. portabl e. Streanmabl e {
publ i c Wei ght edBi naryTree val ue;
publ i c Wei ght edBi naryTreeHol der () {}
publ i c Wei ght edBi naryTr eeHol der (
Wei ght edBi naryTreeHol der initial)
{...}
public void _read(
org. ong. CORBA. portabl e. I nput Stream i s)
{
/'l read state information using the wire fornat
/'l and construct val ue

public void _write(
org. ong. CORBA. port abl e. Qut put Stream os) {
/'l wite state information using the wire fornmat

}
public org.ong. CORBA. TypeCode _type() {...}

1.13.6 Example B
/I IDL

module ExampleB {
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interface Printer {
typedef sequence<unsigned long> ULongSeq;
void print(in ULongSeq data);
|3
valuetype WeightedBinaryTree supports Printer {
private long weight;
public WeightedBinaryTree left;
public WeightedBinaryTree right;
ULongSeq preOrder();
ULongSeq postOrder();
|3
|3

/1 generated Java

package Exanpl eB;

final public class ULongSeqHol der
i mpl ements org. ong. CORBA. portabl e. Streanmabl e {
public int[] val ue;
public ULongSeqHol der () {}
public ULongSeqHol der(int[] initial) {...}
public void _read(
org. ong. CORBA. portabl e. I nput Stream i s)

{...}

public void _wite(
or g. ong. CORBA. port abl e. Qut put St r eam 0s)
{...}

public org.ong. CORBA. TypeCode _type() {...}
}

public interface PrinterQOperations {
void print (int[] data);
}

public interface Printer extends
Printer Operati ons,
org. ong. CORBA. bj ect,
org. ong. CORBA. portabl e. IDLEntity {

}

abstract public class PrinterHel per {

public static void insert(org.ong. CORBA. Any a, Printer t)
{...}

public static Printer extract(Any a) {...}

public static org.ong. CORBA. TypeCode type() {...}

public static String id() {...}

public static Printer read(
org. ong. CORBA. portabl e. I nput Stream i s)
{...}

public static void wite(
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or g. ong. CORBA. port abl e. Qut put St ream os,
Printer val)

{...}

public static Printer narrow
org. ong. CORBA. Obj ect obj)
{...}

}

final public class PrinterHolder inplements
org. ong. CORBA. portabl e. Streamabl e {
public Printer val ue;
public PrinterHolder() {}
public PrinterHolder(Printer initial) {...}
public void _read(
org. ong. CORBA. portabl e. I nput Stream i s)

{...}

public void _write(
or g. ong. CORBA. port abl e. Qut put St ream 0s)
{...}

public org.ong. CORBA. TypeCode _type() {...}
}

public abstract class Wi ghtedBi naryTree inplenments
Exanpl eB. Pri nt er Oper ati ons,
or g. ong. CORBA. port abl e. St reamabl eVal ue {

/'l instance variables and | DL operations
protected int weight;

public Wi ghtedBi naryTree | eft;

public Wi ghtedBi naryTree right;

public int[] preOder() {...}

public int[] postOrder() {...}

public print(int[] data) {...}

/1 from Val ueBase
public String[] _truncatable_ ids();

/1 from Streanmabl e
public void _read(

org. ong. CORBA. portabl e. I nput Streami s);
public void _write(

or g. ong. CORBA. port abl e. Qut put St ream 0s) ;
public org.ong. CORBA. TypeCode _type();

}

abstract public class Wi ghtedBi naryTreeHel per {
public static void insert(
org. ong. CORBA. Any a, Wi ghtedBinaryTree t)
{...}
public static WightedBi naryTree extract(Any a) {...}
public static org. ong. CORBA. TypeCode type() {...}
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public static String id() {...}

public static Wi ghtedBi naryTree read(
org. ong. CORBA. portabl e. I nput Stream i s)
{...}

public static void wite(
or g. ong. CORBA. port abl e. Qut put St ream os,
Wi ght edBi naryTree val)
{...}

}

final public class Wi ghtedBi naryTreeHol der inplenents
org. ong. CORBA. portabl e. Streamabl e {
publ i c Wei ght edBi naryTree val ue;
publ i c Wi ght edBi naryTreeHol der () {}
publ i c Wei ght edBi naryTr eeHol der (
Wi ght edBi naryTree initial)
{...}
public void _read(
org. ong. CORBA. portabl e. I nput Stream i s)

{...}

public void _wite(
or g. ong. CORBA. port abl e. Qut put St r eam 0s)
{...}

public org.ong. CORBA. TypeCode _type() {...}

1.13.7 Parameter Passing Modes

If the formal parameter in the signature of an operation is a value type, then the actual
parameter is passed by value. If the formal parameter type of an operation is an
interface, then the actual parameter is passed by reference (i.e., it must be transformed
to the mapped Java interface before being passed).

IDL value type in parameters are passed as the mapped Java class as defined above.

IDL value type out and inout parameters are passed using the Holder classes.

1.13.7.1 Example

/I IDL - extended the above Example B
module ExampleB {

interface Target {
WeightedBinaryTree operation(
in WeightedBinaryTree inArg,
out WeightedBinaryTree outArg,
nout WeightedBinaryTree inoutArg);

b
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}

/'l generated Java code
package Exanpl eB;

public interface Target Qperations {
Wi ght edBi naryTr ee operation(
Wi ght edBi naryTree i nArg
Wei ght edBi naryTr eeHol der out Ar g,
Wi ght edBi nar yTr eeHol der i nout Arg);

public interface Target extends
Tar get Oper at i ons,
or g. ongCORBA. Obj ect,
org. ong. CORBA. portabl e. IDLEntity {

}

abstract public class Target Hel per {

public static void insert(org.ong. CORBA. Any a, Target t)
{...}

public static Target extract(Any a) {...}

public static org.ong. CORBA TypeCode type() {...}

public static String id() {...}

public static Target read(
org. ong. CORBA. portabl e. I nput Stream i s)

{...}

public static void wite(
org. ong. CORBA. port abl e. Qut put Stream os, Target val)
{...}

public static Target narrow org. ong. CORBA. Ohj ect obj)
{...}

}

final public class TargetHol der
i mpl ement s org. ong. CORBA. portabl e. Streanmabl e {
public Target val ue;
public Target Hol der () {}
public Target Hol der(Target initial) {...}
public void _read(
org. ong. CORBA. portabl e. I nput Stream i s)
{...}
public void _wite(
org. ong. CORBA. portabl e. Qutput Streamos) {...}
public org.ong. CORBA. TypeCode _type() {...}
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1.13.8 Value Factory and Marshaling

Marshaling Java value instances is straightforward, but unmarshaling value instancesis
somewhat problematic. In Java there is no a priori relationship between the
Repositoryl D encoded in the stream and the class name of the actual Java class that
implements the value. However, in practice we would expect that there will be a one-
to-one relationship between the Repositoryl D and the fully scoped name of the value
type. However the RepositorylD may have an arbitrary prefix prepended to it, or be
completely arbitrary.

The following algorithm will be followed by the ORB:

Look up the value factory in the RepositorylD to value factory map.

If thisis not successful and an expected type clz was passed, and if clz implements
IDLEntity but not ValueBase, then unmarshal the valuetype as a boxed IDL type by
calling the read method of the Helper.

If this is not successful and the Repositoryld is a standard repository id that starts
with “IDL:", then attempt to generate the value factory class name to use by
stripping off the “IDL:” header and “:<major>.<minor>" version information trailer,

and replacing the “/”s that separate the module names with “."s and appending
“DefaultFactory.”

» If thisis not successful and the first two components of the Java class name are
“omg.org”, then reverse the order of these components to be “org.omg” and
repeat the above step.

If this is not successful and the Repositoryld is a standard repository id that starts

with “IDL:", then attempt to generate the boxed value helper class name to use by

stripping off the “IDL:” header and “:<major>.<minor>" version information trailer,

and replacing the “/”s that separate the module names with “."s and appending

“Helper.”

» If thisis not successful and the first two components of the Java class name are
“omg.org”, then reverse the order of these components to be “org.omg” and

repeat the above step.

If thisis not successful and the Repositoryld is a standard repository id that starts
with “RMI:” then attempt to generate the value factory class name from the
RepositorylD by stripping off the “RMI::” header and the *:<hashcode>:<suid>"
trailer, applying all the necessary conversions (see the Java to IDL Language
Mapping document). If this class exists and implements

org. ong. CORBA. portabl e. | DLEnt i ty, then attempt to generate the value
factory class name by appending “DefaultFactory”; otherwise, use the

Val ueHandl er interface to read in the value (see the Java to IDL Language
Mapping document, Section 1.5.1.3, “ValueHandler,” on page 1-40).

If thisis not successful and an expected type clz was passed on the read_value call,
and if clz does not implement IDLERtity, then use the ValueHandler interface to
read in the value (see the Java to IDL Language Mapping document, Section
1.5.1.3, “ValueHandler,” on page 1-40)

If thisis not successful, then raise the MARSHAL exception.

The IDL native type ValueFactory is mapped in Java to
or g. ong. CORBA. port abl e. Val ueFact ory.
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A null isreturned when r egi st er _val ue_fact ory() iscalled and no previous
Repositoryld was registered.

Asusual, it is atools issue, as to how RepositorylDs are registered with classes. It is
our assumption that in the vast magjority of times, the above default implicit registration
policies will be adequate. A tool is free to arrange to have the ORB’s
register_value_factory() explicitly called if it wishes to explicitly register a
particular Value Factory with some RepositorylD. For example, this could be done by
an “installer” in a server, by pre-loading the ORB runtime, etc.

1.14 Value Box Types

The rules for mapping value box types are specified in this section. There are two
general cases to consider: value boxes that are mapped to Java primitive types, and
those that are mapped to Java classes.

Holder classes are generated for the value box types in the same way as for other value
types. Helper classes are also generated, however they have a somewhat different
structure and inheritance hierarchy than helpers generated for other value types.

1.14.1 Generic BoxedValueHelper Interface

Concrete helper classes for boxed values are generated. They al implement the
following Java interface which serves as a base for boxed value helpers.

package org. ong. CORBA. port abl e;

public interface BoxedVal ueHel per {
java.io. Serializable read_val ue(
org. ong. CORBA. portable.lnputStreamis);
void wite_val ue(
or g. ong. CORBA. port abl e. Qut put St r eam os,
java.io. Serializable val ue);
java.lang. String get_id();

1.14.2 Boxed Primitive Types

If the value box IDL type maps to a Java primitive (e.g., float, long, char, wchar,
boolean, octet), then the value box type is mapped to a Java class whose name is the
same as the IDL value type. The class has a public data member named val ue, and
has the appropriate Java type. The holder and helper class are also generated.

// IDL
valuetype <box_name> <primitive_type>;

/'l generated Java

public class <box_nane> inpl enents
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or g. ong. CORBA. port abl e. Val ueBase {
public <mapped_primitive_Java_type> val ue;
publ i c <box_name>(<mapped_primnmtive_Java_type> initial)
{ value = initial; }
private static String[] _ids = { <box_name>Hel per.id(); }
public String[] _truncatable_ids() { return _ids;}
}

final public class <box_nane>Hol der
i mpl ements org. ong. CORBA. portabl e. Streanmabl e {
public <mapped_primitive_Java_type> val ue;
public <box_name>Hol der () {}
publ i ¢ <box_name>Hol der (<box_nane> initial) {...}
public void _read(
org. ong. CORBA. portabl e. I nput Stream i s)

{...}

public void _wite(
or g. ong. CORBA. port abl e. Qut put St r eam 0s)
{...}

public org.ong. CORBA. TypeCode _type() {...}
}

public class <box_nane>Hel per
i mpl emrent's or g. ong. CORBA. port abl e. BoxedVal ueHel per {
public static void insert(
org. ong. CORBA. Any a, <box_name> t)
{...}
public static <box_name> extract(Any a) {...}
public static org. ong. CORBA. TypeCode type() {...}
public static String id() {...}
public static <box_name> read(
org. ong. CORBA. portabl e. I nput Stream i s)
{...}
public static void wite(
or g. ong. CORBA. port abl e. Qut put St ream os,
<box_name> val)
{...}
public java.io. Serializable read val ue(
org. ong. CORBA. portabl e. I nput Stream i s)
{...}
public void wite val ue(
or g. ong. CORBA. port abl e. Qut put St ream os,
java.io. Serializable val ue)
{...}
public java.lang. String get_id() {...}

1.14.2.1 Primitive Type Example

/1 1DL
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valuetype MyLong long;

interface foo {

b

void bar_in(in MyLong number);
void bar_inout(inout MyLong number);

/'l Generated Java

public class MyLong inplenents

}

or g. ong. CORBA. port abl e. Val ueBase {

public int val ue;

public MyLong(int initial) {value = initial;}
private static String[] _ids = {intHelper.id() ;}
public String[] _truncatable ids () {return _ids;}

final public class MyLongHol der

}

i mpl ements org. ong. CORBA. portabl e. Streanmabl e {
public MyLong val ue;
public MyLongHol der () {}
public MyLongHol der(MLong initial) {...}
public void _read(

org. ong. CORBA. portabl e. I nput Stream i s)

{...}

public void _wite(
or g. ong. CORBA. port abl e. Qut put St ream 0s)
{...}

public org.ong. CORBA. TypeCode _type() {...}

public class MyLongHel per

i mpl ement's or g. ong. CORBA. port abl e. BoxedVal ueHel per {

public static void insert(org.ong. CORBA. Any a, MyLong t)
{...}

public static MyLong extract(Any a) {...}

public static org.ong. CORBA. TypeCode type() {...}

public static String id() {...}

public static MyLong read(
org. ong. CORBA. portabl e. I nput Stream i s)

{...}
public static void wite(
org. ong. CORBA. port abl e. Qut put Stream os, MyLong val)
{...}
public java.io. Serializable read val ue(
org. ong. CORBA. portabl e. I nput Stream i s)
{...}
public void wite val ue(

or g. ong. CORBA. port abl e. Qut put St ream os,
java.io. Serializable val ue)

(...}
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public java.lang. String get_id() {...}
}

public interface fooQperations {

voi d bar_i n(MyLong nunber);

voi d bar _i nout (MyLongHol der nunber);
}

public interface foo extends
f ooOperati ons, org.ong. CORBA. (bj ect,
org. ong. CORBA. portabl e. IDLEntity {

}

abstract public class fooHel per {
public static void insert(
org.ong. CORBA. Any a, foo t)
{...}
public static foo extract(Any a) {...}
public static org.ong. CORBA. TypeCode type() {...}
public static String id() {...}
public static foo read(
org. ong. CORBA. portabl e. I nput Stream i s)

{...}
public static void wite(
or g. ong. CORBA. port abl e. Qut put Stream os, foo val)
{...}
public static foo narrow
j ava. |l ang. Obj ect obj)
{...}

}

final public class fooHol der
i mpl ements org. ong. CORBA. portabl e. Streanmabl e {
public foo val ue;
public fooHol der() {}
public fooHol der(foo initial) {...}
public void _read(
org. ong. CORBA. portabl e. I nput Stream i s)

{...}

public void _wite(
or g. ong. CORBA. port abl e. Qut put St r eam 0s)
{...}

public org.ong. CORBA. TypeCode _type() {...}
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1.14.3 Complex Types

11431

If the value box IDL type is more complex and maps to a Java class (e.g., string,
wstring, enum, struct, sequence, array, any, interface), then the value box type
is mapped to the Java class that is appropriate for the IDL type. Holder and helper
classes are also generated. The details for the mapped class can be found in the Java
L anguage mapping specification and are not repeated here.

Complex Type Example
/1 DL
valuetype MySequence sequence<long>;

interface foo {
void bar_in(in MySequence seq);
void bar_inout(inout MySequence seq);

b
/'l Generated Java

final public class MySequenceHol der
i mpl ements org. ong. CORBA. portabl e. Streanmabl e {
public int[] val ue;
public MySequenceHol der () {}
public MySequenceHol der(int[] initial) {...}
public void _read(
org. ong. CORBA. portabl e. I nput Stream i s)

{...}

public void _wite(
or g. ong. CORBA. port abl e. Qut put St r eam 0s)
{...}

public org.ong. CORBA. TypeCode _type() {...}
}

public class MySequenceHel per
i mpl ement s or g. ong. CORBA. port abl e. BoxedVal ueHel per {
public static void insert(org.ong. CORBA. Any a, int[] t)
{...}
public static int[] extract(Any a) {...}
public static org.ong. CORBA. TypeCode type() {...}
public static String id() {...}
public static int[] read(
org. ong. CORBA. portabl e. I nput Stream i s)
{...}
public static void wite(
or g. ong. CORBA. port abl e. Qut put Stream os,
int[] val)
{...}

public java.io. Serializable read_val ue(
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org. ong. CORBA. portabl e. I nput Stream i s)
{...}

public void wite_ val ue(
or g. ong. CORBA. port abl e. Qut put St ream os,

java.io. Serializable val ue)

{...}

public java.lang. String get_id() {...}

}

public interface fooQperations {

void bar_in(int[] seq);

voi d bar _i nout (MySequenceHol der seq);
}

public interface foo extends fooOperations,
org. ong. CORBA. (bj ect, org.ong. CORBA. portabl e. | DLEntity {
}

abstract public class fooHel per {

public static void insert(org. ong. CORBA. Any a, foo t)
{...}

public static foo extract(Any a) {...}

public static org.ong. CORBA. TypeCode type() {...}

public static String id() {...}

public static foo read(
org. ong. CORBA. portabl e. I nput Stream i s)

{...}

public static void wite(
or g. ong. CORBA. port abl e. Qut put Stream os, foo val)
{...}

public static foo narrow(java.lang. Cbject obj); {...}
}

final public class fooHol der
i mpl ements org. ong. CORBA. portabl e. Streamabl e {
public foo val ue;
public fooHol der() {}
public fooHol der(foo initial) {...}
public void _read(
org. ong. CORBA. portabl e. I nput Stream i s)

{...}

public void _wite(
or g. ong. CORBA. port abl e. Qut put St r eam 0s)
{...}

public org.ong. CORBA. TypeCode _type() {...}
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1.15 Mapping for Exception

IDL exceptions are mapped very similarly to structs. They are mapped to a Java class
that provides instance variables for the fields of the exception and constructors.

CORBA system exceptions are unchecked exceptions. They inherit (indirectly) from
java.lang.RuntimeException.

User defined exceptions are checked exceptions. They inherit (indirectly) from
java.lang.Exception via org.omg.CORBA.UserException which itself extends

| DLEnti ty.
org. ong. CORBA. portabl e. | DLEntity .
j ava. | ang. Excepti on
mpl ement s
or g. ong. CORBA. User Excepti on java.l ang. Runti neExcepti on
user Excepti onl or g. ong. CORBA. Syst enExcepti on

Figure1-1 Inheritance of Java Exception Classes

1.15.1 User Defined Exceptions

User defined exceptions are mapped to final Java classes that extend
org.omg.CORBA.UserException and have an “extra full” constructor (described
below). They are otherwise mapped just like the IDL struct type, including the
generation of Helper and Holder classes.

The Java generated exception class has an additional “full” constructor which has an
additional initial string reason parameter which is concatenated to the id before calling
the base UserException constructor.

If the exception is defined within a nested IDL scope (essentially within an interface),
then its Java class name is defined within a special scope. See Section 1.17, "Mapping
for Certain Nested Types', on page 1-65 for more details. Otherwise its Java class
name is defined within the scope of the Java package that corresponds to the
exception’s enclosing IDL module.

The definition of the classis as follows;
/[l Java
package org. ong. CORBA,

abstract public class UserException
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extends java.l ang. Exception
i mpl ements org. ong. CORBA. portabl e. IDLEntity {
public UserException() {
super ();
}

public UserException(java.lang. String val ue) {
super (val ue);

}

1.15.1.1 Example
/l DL

module Example {
exception ex1 {long reason_code;};

b
/'l Generated Java

package Exanpl e;
final public class exl extends org.ong. CORBA. User Exception {
public int reason_code; /1 instance
public ex1() { /1 default constructor
super (ex1Hel per.id()
)
}
public ex1(int reason_code) { // constructor
super (ex1Hel per.id());
this.reason_code = reason_code;

public ex1(String reason, int reason_code) {
/1 full constructor
super (ex1Hel per.id()+" "+reason);
this.reason_code = reason_code;

}

final public class exlHol der
i npl enment's org. ong. CORBA. portabl e. Streamabl e {
public ex1 val ue;
public exlHol der() {}
public exl1Hol der(ex1 initial) {...}
public void _read(
org. ong. CORBA. portabl e. |l nputStreami s)

{...}

public void write(
or g. ong. CORBA. port abl e. Qut put St r eam 0s)
{...}

public org.ong. CORBA. TypeCode _type() {...}
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1.15.1.2 Unknown User Exception

There is one standard user exception, the unknown user exception. Because the ORB
does not know how to create user exceptions, it wraps the user exception as an
UnknownUserException and passes it out to the DIl layer. The exception is specified
as follows:

package org. ong. CORBA,
final public class UnknownUser Exception extends
or g. ong. CORBA. User Exception {

public Any except;

publ i ¢ UnknownUser Exception() {

super ();

}

publi ¢ UnknownUser Exception(Any a) {
super ();
except = a;

}

}

final public class UnknownUser Excepti onHol der
i npl ements org. ong. CORBA. portabl e. Streamabl e {
publ i ¢ UnknownUser Exception val ue;
publ i ¢ UnknownUser Excepti onHol der () {}
publ i ¢ UnknownUser Except i onHol der (
UnknownUser Exception initial)
{...}
public void _read(
org. ong. CORBA. portabl e.l nputStream i s)

{...}

public void _wite(
or g. ong. CORBA. port abl e. Qut put St r eam 0s)
{...}

public org.ong. CORBA. TypeCode _type() {...}
}

In addition, several exceptions which are PIDL, are also mapped into user exceptions.
See Section 1.19.2, "Certain Exceptions’, on page 1-68 for more details.

1.15.2 System Exceptions

The standard IDL system exceptions are mapped to final Java classes that extend
org.omg.CORBA.SystemException and provide access to the IDL major and minor
exception code, as well as a string describing the reason for the exception. Note there
are no public constructors for org.omg.CORBA.SystemException; only classes that
extend it can be instantiated.
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A Helper class is provided for each concrete system exception. In addition, a Helper
classis provided for org.omg.CORBA.SystemException which can be used to
manipulate system exceptions when the concrete type is unknown. The Helper classes
for system exceptions follow the normal rules defined in Section 1.5, "Helpers", on
page 1-13.

When a System Exception is marshaled, its GIOP Reply message shall include an
associated ExceptionDetail Message service context. The callee's stack trace is often
very valuable debugging information but may contain sensitive or unwanted
information. The wstring within the service context will therefore contain additional
information relating to the exception, for example the result of calling either
printStack Trace(PrintWriter) or getMessage() on the exception. When unmarshaling a
System Exception on the client side, the wstring from any ExceptionDetailMessage
service context shall become the Java error message in the unmarshaled exception
object.

The Java class name for each standard IDL exception is the same as its IDL name and
is declared to be in the or g. ong. CORBA package. The default constructor supplies 0
for the minor code, COMPLETED_NO for the completion code, and “” for the reason
string. There is also a constructor that takes the reason and uses defaults for the other
fields, as well as one which requires all three parameters to be specified. The mapping
from IDL name to Java class name is listed in the table below.:

Table 1-2 Mapping of IDL Standard Exceptions

IDL Exception

Java Class Name

CORBA::UNKNOWN
CORBA::BAD_PARAM
CORBA::NO_MEMORY
CORBA:IMP_LIMIT
CORBA::COMM_FAILURE
CORBA:INV_OBJREF
CORBA::NO_PERMISSION
CORBA:INTERNAL
CORBA::MARSHAL
CORBA:INITIALIZE
CORBA::NO_IMPLEMENT
CORBA::BAD_TYPECODE
CORBA::BAD_OPERATION
CORBA::NO_RESOURCES
CORBA::NO_RESPONSE
CORBA::PERSIST_STORE
CORBA::BAD_INV_ORDER
CORBA:: TRANSIENT
CORBA::FREE_MEM

or g. ong. CORBA. UNKNOWN

or g. ong. CORBA. BAD_PARAM

or g. ong. CORBA. NO_MEMORY
org.ong. CORBA. IMP_LIMT
or g. ong. CORBA. COVWM _FAI LURE
org. ong. CORBA. | NV_OBJREF

or g. ong. CORBA. NO_PERM SSI ON
or g. ong. CORBA. | NTERNAL

or g. ong. CORBA. MARSHAL

org. ong. CORBA. | NI TI ALI ZE
or g. ong. CORBA. NO_| MPLEMENT
or g. ong. CORBA. BAD_TYPECCODE
or g. ong. CORBA. BAD_OPERATI ON
or g. ong. CORBA. NO_RESQURCES
or g. ong. CORBA. NO_RESPONSE
or g. ong. CORBA. PERSI ST_STORE
or g. ong. CORBA. BAD | NV_ORDER
or g. ong. CORBA. TRANSI ENT

or g. ong. CORBA. FREE_NMEM
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Table 1-2 Mapping of IDL Standard Exceptions

IDL Exception Java Class Name

CORBA:INV_IDENT or g. ong. CORBA. | NV_I| DENT
CORBA:INV_FLAG or g. ong. CORBA. | N\V_FLAG
CORBA:INTF_REPOS or g. ong. CORBA. | NTF_REPGCS
CORBA::BAD_CONTEXT or g. ong. CORBA. BAD_CONTEXT
CORBA::OBJ_ADAPTER or g. ong. CORBA. OBJ_ADAPTER
CORBA::DATA_CONVERSION or g. ong. CORBA. DATA_CONVERSI ON
CORBA::OBJECT_NOT_EXIST or g. ong. CORBA. OBJECT_NOT_EXI ST
CORBA:: TRANSACTION_REQUIRED or g. ong. CORBA. TRANSACTI ON_REQUI RED
CORBA:: TRANSACTION_ROLLEDBACK or g. ong. CORBA. TRANSACTI ON_ROLLEDBACK
CORBA::INVALID_TRANSACTION or g. ong. CORBA. | NVALI D_TRANSACTI ON
CORBA:INV_POLICY or g. ong. CORBA. | NV_PCLI CY
CORBA::CODESET_INCOMPATIBLE or g. ong. CORBA. CODESET_| NCOMPATI BLE
CORBA:: TRANSACTION_MODE or g. ong. CORBA. TRANSACTI ON_MODE
CORBA::TRANSACTION_UNAVAILABLE | org. ong. CORBA. TRANSACTI ON_UNAVAI LABLE
CORBA::REBIND or g. ong. CORBA. REBI ND

CORBA:TIMEOUT or g. ong. CORBA. TI MEQUT
CORBA::BAD_QOS or g. ong. CORBA. BAD_QCS

The definitions of the relevant classes are specified below.

/1 from org. ong. CORBA package

package org. ong. CORBA,

public final

cl ass Conpl eti onSt at us

i mpl ements org. ong. CORBA. portabl e. I DLEntity {
/1 Conpletion Status constants
int _COWPLETED YES = 0,

public static final

public static final
public static final

public static final

public int value() {...}
Conpl etionStatus from.int(int

public static final

{...}

private

IDL to Java Mapping (2.4)

_COWPLETE
_COWPLETE

D NO = 1,
D_MAYBE = 2;

Conpl eti onSt at us COVWLETED YES =
new Conpl eti onSt at us(_COVPLETED YES) ;

Conpl eti onSt at us COVPLETED_NO =
new Conpl eti onSt at us(_COVWPLETED NO) ;

Conpl eti onSt at us COVPLETED_MAYBE =
new Conpl eti onSt at us(_COVWLETED MAYBE) ;
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i)

Conpl etionStatus(int _value) {...}
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abstract public class
Syst enExcepti on extends java.l ang. Runti neException {

public int minor;

public ConpletionStatus conpl et ed;

/'l constructor

protected SystenException(String reason,
int mnor,
Conpl eti onSt at us conpl eted) {
super (reason);
this.mnor = mnor;
this.conpl eted = conpl et ed;

}

final public class
UNKNOAN ext ends org. ong. CORBA. Syst emExcepti on {
publ i c UNKNOAN()
public UNKNOAN(i nt minor, ConpletionStatus conpl eted)
public UNKNOAN( St ring reason)
public UNKNOAN(String reason, int mnor,
Conpl eti onSt atus conpl eted). ..

I/l there is a simlar definition for each of the standard
/1 1DL system exceptions listed in the table above

1.15.3 Indirection Exception

The Indirection exception is a Java specific system exception. It is thrown when the
ORB’s input stream is called to demarshal a value that is encoded as an indirection that
isin the process of being demarshaled. This can occur when the ORB input stream
callsthe Val ueHandl er to demarsha an RMI value whose state contains a recursive
reference to itself. Because the top-level Val ueHandl er. read_val ue() call has
not yet returned a value, the ORB input stream’s indirection table does not contain an
entry for an object with the stream offset specified by the indirection tag. The stream
offset is returned in the exception’s of f set field.

The exception is defined as follows:
/'l Java
package org. ong. CORBA. port abl e;
public class Indirecti onExcepti on extends
or g. ong. CORBA. Syst enException {
public int offset;

public IndirectionException(int offset) {
super ("", 0,
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or g. ong. CORBA. Conpl eti onSt at us. COWLETED MAYBE) ;
this.of fset = offset;

1.16 Mapping for the Any Type

The IDL type Any maps to the Java class or g. ong. CORBA. Any which extends

| DLEnt i ty. Thisclass has all the necessary methods to insert and extract instances of
predefined types. If the extraction operations have a mismatched type, the
CORBA::BAD_OPERATION exception is raised.

The Any class has an associated helper class. The helper class is in the same Java
package as the implementation class for Any. Its name is the name of the
implementation class concatenated with Hel per.

Insert and extract methods are defined in order to provide a high speed interface for
use by portable stubs and skeletons. An insert and extract method are defined for each
primitive IDL type, as well as for a generic streamable to handle the case of non-
primitive IDL types. Note that to preserve unsigned type information, unsigned
methods are defined where appropriate.

The insert operations set the specified value and reset the any’s type if necessary.

Theinsert and extract methods for St r eanmabl es implement reference semantics. For
the streamable IDL types, an Any is a container in which the datais inserted and held.
The Any does not copy or preserve the state of the streamable object that it holds when
the insert method is invoked. The contents of the Any are not serialized until the
write_val ue() methodisinvoked, or thecr eat e_i nput _strean() method is
invoked. Invoking cr eat e_out put _strean{) and writing to the Any, or calling
read_val ue(), will update the state of the last streamable object that was inserted
into the Any, if one was previously inserted. Similarly, calling the

extract _streamabl e() method multiple times will return the same contained
streamabl e object.

The insert and extract methods for Seri al i zabl es implement reference semantics.
For a serializable type, an Any is a container in which the data is inserted and held.
The Any does not copy or preserve the state of the serializable object that it holds
when the insert method is invoked. The contents of the Any are not serialized until the
write_val ue() methodisinvoked, or thecr eat e_i nput _strean() method is
invoked. Invoking cr eat e_out put _strean{) and writing to the Any, or calling
read_val ue(), will update the state of the last serializable object that was inserted
into the Any, if one was previously inserted. Similarly, calling the

extract _Val ue() method multiple times will return the same contained
serializable object.

An object reference can be inserted into an “any” that has a matching tk_objref
TypeCode. If the object reference inherits from an abstract interface, then it can also be
inserted into an “any” that has a matching tk_abstract_interface TypeCode. A nil object
reference can be inserted into any “any” that has atk_objref or tk_abstract_interface
TypeCode.
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A valuetype can be inserted into an “any” that has a matching tk_value or
tk_value_box TypeCode. If the valuetype supports an abstract interface, then it can also
be inserted into an “any” that has a matching tk_abstract_interface TypeCode. A null
valuetype can be inserted into any “any” that has atk_value, tk_value box, or
tk_abstract_interface TypeCode.

The extract_Object operation can be used to extract an object reference (including anil
object reference) from an “any” that has a TypeCode of tk_objref. It can also be used
to extract an object reference (including a nil object reference) from an “any” that has
a TypeCode of tk_abstract_interface and a boolean discriminator of true.

The extract_Value operation can be used to extract a valuetype (including a null
valuetype) from an “any” that has a TypeCode of tk_value or tk_value box. It can also
be used to extract a valuetype (including a null valuetype) from an “any” that has a
TypeCode of tk_abstract_interface and a boolean discriminator of false.

Setting the typecode viathet ype() accessor wipes out the value. An attempt to
extract before the value is set will result in a CORBA::BAD_OPERATION exception
being raised. This operation is provided primarily so that the type may be set properly
for IDL out parameters.

package org. ong. CORBA,

abstract public class Any inplenents
org. ong. CORBA. portable. IDLEntity {

abstract public bool ean equal (org. ong. CORBA. Any a);

/1 type code accessors
abstract public org.ong. CORBA. TypeCode type();
abstract public void type(org.ong. CORBA. TypeCode t);

/'l read and wite values to/from streans
/1 throw exception when typecode inconsistent with val ue
abstract public void read_val ue(
org. ong. CORBA. portabl e. | nputStreami s,
org. ong. CORBA. TypeCode t);
abstract public void wite_val ue(
or g. ong. CORBA. port abl e. Qut put St r eam 0s) ;
abstract public org.ong. CORBA. portabl e. Qut put Stream
create_output_stream);
abstract public org.ong. CORBA. portabl e. | nput Stream
create_input_strean();

/1 insert and extract each primtive type

abstract public short extract _short();
abstract public void i nsert_short(short s);
abstract public int extract _long();
abstract public void insert long(int i);
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abstract public |ong extract _| ongl ong();
abstract public void i nsert_longlong(long I);
abstract public short extract _ushort();
abstract public void i nsert_ushort (short s);
abstract public int extract _ul ong();

abstract public void insert_ulong(int i);
abstract public |ong extract _ul ongl ong();
abstract public void i nsert_ul ongl ong(long |);
abstract public float extract _float();

abstract public void insert_float(float f);

abstract public double extract_double();
abstract public void i nsert_doubl e(doubl e d);

abstract public boolean extract_bool ean();

abstract public void i nsert_bool ean(bool ean b);
abstract public char extract _char();

abstract public void i nsert_char(char c);
abstract public char extract _wchar();

abstract public void i nsert_wchar (char c);
abstract public byte extract _octet();

abstract public void i nsert_octet(byte b);

abstract public org.ong. CORBA. Any extract_any() ;
abstract public void i nsert_any(org. ong. CORBA. Any a);

abstract public org.ong. CORBA Object extract Object();
abstract public void i nsert_(Obj ect (
org. ong. CORBA. Obj ect obj);

abstract public java.io. Serializableextract_ Val ue()
t hrows org. ong. CORBA. BAD_OPERATI ON

abstract public void i nsert_Val ue(
java.io. Serializable v);
abstract public void i nsert_Val ue(

java.io. Serializable v,
org. ong. CORBA. TypeCode t);

/1 t hrow excepti on when typecode inconsistent with val ue
abstract public void i nsert_QObj ect (

org. ong. CORBA. (bj ect obj,

org. ong. CORBA. TypeCode t);

abstract public String extract _string() ;

IDL to Java Mapping (2.4) Mapping for the Any Type October 2001 1-63



1-64

abstract public void insert_string(String s);

abstract public String extract _wstring() ;
abstract public void insert_wstring(String s);

/1 insert and extract typecode

abstract public org.ong. CORBA TypeCode extract TypeCode();
abstract public void insert_TypeCode(
org. ong. CORBA. TypeCode t);

/| Deprecated - insert and extract Principal

/**

*@ deprecat ed

*/

public org.ong. CORBA. Principal extract_ Principal () {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

}

/**

*@ deprecat ed

*/

public void insert_Principal (org.ong. CORBA. Principal p) {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

}

/1 insert and extract non-primtive |IDL types
// BAD_|I NV_ORDER if any doesn’t hold a streanmable

public org.ong. CORBA. portabl e. St reanabl e
extract _Streamabl e() {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

public void insert_Streamabl e(
org. ong. CORBA. portabl e. Streamabl e s) {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

// insert and extract fixed

public java. math. Bi gDeci mal extract fixed() {
t hr ow or g. ong. CORBA. NO_| MPLEMENT() ;

}

public void insert_fixed(java. math. Bi gDeci mal val ue) {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

}

public void insert_fixed(
j ava. mat h. Bi gDeci mal val ue,
or g. ong. CORBA. TypeCode type) {
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t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}

Attempting to insert a native type into an Any using thei nsert _Streanabl e
method results in a CORBA::MARSHAL exception being raised.

Note - This requires an extra test on every insert (in order to check for native). Say: A
CORBA::MARSHAL exception is raised if an attempt is made to marshal an any that
contains a native type. (A conforming implementation may choose to raise the
exception “early” when the native is first inserted.)

1.17 Mapping for Certain Nested Types

IDL allows type declarations nested within interfaces. Java does not allow classes to be
nested within interfaces. Hence those IDL types that map to Java classes and that are
declared within the scope of an interface must appear in a specia “scope” package
when mapped to Java. For consistency, the “scope” package is also used for those IDL
type declarations nested within valuetypes, structs, unions and exceptions.

IDL types that contain these type declarations will generate a scope package to contain
the mapped Java class declarations. The scope package name is constructed by
appending Package to the IDL type name.

1.17.1 Example

/I DL

module Example {
interface Foo {

exception el {};

|3

|3

/1 generated Java

package Exanpl e. FooPackage;
final public class el extends org. ong. CORBA. User Excepti on
{...}

1.18 Mapping for Typedef

Java does not have a typedef construct. Helper classes are generated for all typedefs.
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1.18.1 Smple IDL types

IDL types that are mapped to simple Java types may not be subclassed in Java. Hence
any typedefs that are type declarations for simple types are mapped to the original
(mapped type) everywhere the typedef type appears.

The IDL types covered by this rule are described in Section 1.4, "Mapping for Basic
Types', on page 1-5.

1.18.2 Complex IDL types

1.18.2.1

Typedefs for types that are neither arrays nor sequences are “unwound” to their
original type until a simple IDL type or user-defined IDL type (of the non typedef
variety) is encountered.

Holder classes are generated for sequence and array typedefs only. The “unwound”
type's Holder class is used for the other cases. No holder class is generated for a
typedef of atypedef.

That is, given the IDL
typedef XXX A ;

typedef AB ;

no holder is generated for B. A holder is generated for A only if XXX is a sequence or
an array. When a holder for B is needed, one of two cases occurs:

1. XXX isan array or sequence. In this case, AHolder exists and is used.

2. XXX isnot an array or a sequence. In this case, XXXHolder exists and is used.

Example
/1 DL

struct EmpName {
string firstName;
string lastName;
¥
typedef EmpName EmpRec;

typedef sequence <long> IntSeq;

/'l generated Java

/1 regul ar struct napping for EnpNane
11 regul ar hel per class mapping for EnpRec
/1 unwi nd the sequence

final public class EnmpNanme extends
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org. ong. CORBA. portabl e. IDLEntity {
}
public class EnpRecHel per {

}

final public class |IntSeqHol der inplenents
org.ong. portabl e. Streanabl e {

1.19 Mapping Pseudo Objectsto Java

1.19.1 Introduction

1.19.11

Pseudo objects are constructs whose definition is usually specified in IDL, but whose
mapping is language specific. A pseudo object is not (usually) a regular CORBA
object. Often it is exposed to either clients and/or servers as a process, or a thread
local, programming language construct.

For each of the standard IDL pseudo-objects we either specify a specific Java language
construct or we specify it as a pseudo interface.

This mapping of the pseudo objects was modeled after that in the revised version 1.1
C++ mapping.

Pseudo I nterface

The use of pseudo interface is a convenient device which means that most of the
standard language mapping rules defined in this specification may be mechanically
used to generate the Java. However, in general the resulting construct is not a CORBA
object. Specifically it is:

* not represented in the Interface Repository
* no helper classes are generated
* no holder classes are generated

* mappedtoadavapubl i ¢ abstract cl ass that does not extend or inherit from
any other classes or interfaces

Note - The specific definition given for each piece of PIDL may override the general
guidelines above. In such a case, the specific definition takes precedence.

All of the pseudo interfaces are mapped as if they were declared in:

module org {
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module omg {
module CORBA {

That is, they are mapped to the or g. ong. CORBA Java package.

1.19.2 Certain Exceptions

The standard CORBA PIDL uses several exceptions, Bounds, BadKind, and
InvalidName.

No holder classes are defined for these exceptions, nor are they in the interface
repository. However, so that users can treat them as “normal exceptions” for
programming purposes, they are otherwise mapped as normal user exceptions,
including the generation of helper classes.

They are defined within the scopes that they are used. A Bounds and BadKind
exception are defined in the TypeCodePackage for use by TypeCode. A Bounds
exception is defined in the standard CORBA module for use by NVList,
ExceptionList, and ContextList. An InvalidName exception is defined in the
ORBPackage for use by ORB.

/'l Java
package org. ong. CORBA,

final public class Bounds
extends org. ong. CORBA. User Exception {
public Bounds() {...}

}

package org. ong. CORBA. TypeCodePackage;

final public class Bounds
extends org. ong. CORBA. User Exception {
public Bounds() {...}

}

final public class BadKind
extends org. ong. CORBA. User Exception {
public BadKind() {...}

}

package org. ong. CORBA. ORBPackage;
final public class |nvalidNane

extends org. ong. CORBA. User Exception {
public InvalidName() {...}
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1.19.3 Environment

The Environment is used in request operations to make exception information
available.

/'l Java code
package org. ong. CORBA,

public abstract class Environnent {
public abstract void exception(
j ava. |l ang. Excepti on except);
public abstract java.lang. Exception exception();
public abstract void clear();

1.19.4 NamedValue

A NamedValue describes a name, value pair. It is used in the DIl to describe
arguments and return values, and in the context routines to pass property, value pairs.

In Java it includes a name, a value (as an Any), and an integer representing a set of
flags.

typedef unsigned long Flags;

typedef string Identifier;

const Flags ARG_IN =1;

const Flags ARG_OUT = 2;

const Flags ARG_INOUT = 3;

const Flags CTX_RESTRICT_SCOPE = 15;

pseudo interface NamedValue {
readonly attribute Identifier name;
readonly attribute any value;
readonly attribute Flags flags;

b
/'l Java

package org. ong. CORBA,
public interface ARG IN {

public static final int value = 1;
}
public interface ARG QUT {

public static final int value = 2;
}
public interface ARG | NOUT {

public static final int value = 3;

}
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public interface CTX_RESTRI CT_SCOPE {
public static final int value = 15;
}

public abstract class NamedVal ue {
public abstract String nanme();
public abstract Any val ue();
public abstract int flags();

1.19.5 NVList

An NVList isused in the DIl to describe arguments, and in the context routines to
describe context values.

In Java it maintains a modifiable list of NamedValues.

pseudo interface NVList {
readonly attribute unsigned long count;
NamedValue add(in Flags flags);
NamedValue add_item(in Identifier item_name, in Flags flags);
NamedValue add_value(
in Identifier item_name,
in any val,
in Flags flags);
NamedValue item(in unsigned long index) raises (CORBA::Bounds);
void remove(in unsigned long index) raises (CORBA::Bounds);

¥
/1 Java
package org. ong. CORBA,

public abstract class NVList {

public abstract int count();

public abstract NanmedVal ue add(int flags);

public abstract NamedVal ue add_iten(
String itemnane, int flags);

public abstract NamedVal ue add_val ue(
String itemnane, Any val, int flags);

public abstract NanmedVal ue iten{int index)
t hrows org. ong. CORBA. Bounds;

public abstract void renove(int index)
t hrows org. ong. CORBA. Bounds;

1.19.6 ExceptionList

An ExceptionList is used in the DIl to describe the exceptions that can be raised by
IDL operations.
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It maintains a list of modifiable list of TypeCodes.

pseudo interface ExceptionList {
readonly attribute unsigned long count;
void add(in TypeCode exc);
TypeCode item (in unsigned long index) raises (CORBA::Bounds);
void remove (in unsigned long index) raises (CORBA::Bounds);

k
/'l Java
package org. ong. CORBA;

public abstract class ExceptionList {
public abstract int count();
public abstract void add(TypeCode exc);
public abstract TypeCode iten(int index)
t hrows org. ong. CORBA. Bounds;
public abstract void renove(int index)
t hrows org. ong. CORBA. Bounds;

1.19.7 Context

A Context isused in the DIl to specify a context in which context strings must be
resolved before being sent along with the request invocation.

pseudo interface Context {
readonly attribute Identifier context_name;
readonly attribute Context parent;
Context create_child(in Identifier child_ctx_name);
void set_one_value(in Identifier propname, in any propvalue);
void set_values(in NVList values);
void delete_values(in Identifier propname);
NVList get_values(
in Identifier start_scope,
in Flags op_flags,
in Identifier pattern);

b

pseudo interface ContextList {
readonly attribute unsigned long count;
void add(in string ctx);
string item(in unsigned long index) raises (CORBA::Bounds);
void remove(in unsigned long index) raises (CORBA::Bounds);

b

/[l Java

package org. ong. CORBA,
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public abstract class Context {
public abstract String context nane();
public abstract Context parent();
public abstract Context create_child(
String child_ctx_nane);
public abstract void set_one_val ue(
String propname, Any propval ue);
public abstract void set_val ues(
NVLi st val ues);
public abstract void del ete values(String propnane);
public abstract NVList get_ val ues(
String start_scope,
int op_flags,
String pattern);
}

public abstract class ContextlList {
public abstract int count();
public abstract void add(String ctx);
public abstract String iten(int index)
t hrows org. ong. CORBA. Bounds;
public abstract void renove(int index)
t hrows org. ong. CORBA. Bounds;

1.19.8 Request

A Request is used in the DIl to describe an invocation.

pseudo interface Request {
readonly attribute Object target;
readonly attribute Identifier operation;
readonly attribute NVList arguments;
readonly attribute NamedValue result;
readonly attribute Environment env;
readonly attribute ExceptionList exceptions;
readonly attribute ContextList contexts;

attribute Context ctx;

any add_in_arg();

any add_named_in_arg(in string name);
any add_inout_arg();

any add_named_inout_arg(in string name);
any add_out_arg();

any add_named_out_arg(in string name);
void set_return_type(in TypeCode tc);

any return_value();

void invoke();
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void send_oneway();
void send_deferred();
void get_response();
boolean poll_response();

b

/[l Java

package org. ong. CORBA;

public abstract class Request {

publ i
publ i
publ i
publ i
publ i
publ i
publ i

publ i
publ i

publ i
publ i
publ i
publ i
publ i
publ i
publ i
publ i

publ i
publ i
publ i
publ i

OO0 00 00

[e RN 9]

OO0 0O0O0OO0O0

C
C
C

c

abstract
abstract
abstract
abstract
abstract
abstract
abstract

abstract
abstract

abstract
abstract
abstract
abstract
abstract
abstract
abstract
abstract

abstract
abstract
abstract
abstract

org. ong. CORBA. Obj ect target();
String operation();

NVLi st argunment s() ;

NanedVal ue result();

Envi ronment env();

Excepti onLi st exceptions();
Cont ext Li st contexts();

Context ctx();
voi d ctx(Context c);

Any add_in_arg();

Any add _naned_in_arg(String nane);
Any add_i nout _arg();

Any add_naned_i nout _arg(String nane);
Any add _out _arg();

Any add_named_out _arg(String nane);
void set _return_type(TypeCode tc);
Any return_val ue();

voi d invoke();

voi d send_oneway();
voi d send_deferred();
voi d get response()

t hrows org. ong. CORBA. W ongTransacti on
public abstract bool ean poll _response();

}

It is permissible to call ther et ur n_val ue() method before issuing the Request
(e.g., before calling i nvoke(), send_oneway(), or send_deferred()).
Changes made to the Any that stores the result may be used by the implementation to

improve performance. For example, one may insert a St r eanabl e into the Any
containing the return value before invoking the Request. Because Anys provide

reference semantics, the result will be marshaled directly into the St r eanabl e object
avoiding additional marshalling if the Any were extracted after invocation.

1.19.9 TypeCode
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The deprecated parameter and param_count methods are not mapped. The
Typecode has a holder and a helper class.

The helper class is in the same Java package as the implementation class for
TypeCode. Its name is the name of the implementation class concatenated with
Hel per.

module CORBA {

enum TCKind {
tk_null, tk_void,
tk_short, tk_long, tk_ushort, tk_ulong,
tk_float, tk_double, tk_boolean, tk_char,
tk_octet, tk_any, tk_TypeCode, tk_Principal, tk_objref,
tk_struct, tk_union, tk_enum, tk_string,
tk_sequence, tk_array, tk_alias, tk_except,
tk_longlong, tk_ulonglong, tk_longdouble,
tk_wchar, tk_wstring, tk_fixed,
tk_value, tk_value_box,
tk_native,
tk_abstract_interface,
tk_local_interface

b

typedef short ValueModifier;

const ValueModifier VM_NONE = 0;

const ValueModifier VM_CUSTOM =1;

const ValueModifier VM_ABSTRACT = 2;
const ValueModifier VM_TRUNCATABLE = 3;

typedef short Visibility;

const Visibility PRIVATE_MEMBER = 0;
const Visibility PUBLIC_MEMBER = 1,

k
/'l Java
package org. ong. CORBA;

public class TCKind {

public static final int _tk null = 0;
public static final
TCKind tk_null = new TCKind(_tk_null);

public static final int _tk void = 1;
TCKind tk_void = new TCKi nd(_tk_void);
public static final int _tk short = 2;
TCKind tk_short = new TCKi nd(_t k_short);
public static final int _tk long = 3;
TCKind tk_long = new TCKi nd(_tk_I| ong);
public static final int _tk ushort = 4;
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TCKi
public
TCKi
public
TCKi
public
TCKi
public
TCKi
public
TCKi
public
TCKi
public
TCKi
public
TCKi
public
TCKi
public
TCKi
public
TCKi
public
TCKi
public
TCKi
public
TCKi
public
TCKi
public
TCKi
public
TCKi
public
TCKi
public
TCKi
public
TCKi
public
TCKi
public
TCKi
public
TCKi
public
TCKi
public
TCKi

nd tk _ushort = new TCKi nd(_tk ushort);
static final int _tk ulong = 5;

nd tk_ulong = new TCKi nd(_tk_ul ong);
static final int tk float = 6;

nd tk float = new TCKind(_tk float);
static final int _tk _double =7

nd tk _double = new TCKi nd(_tk_doubl e);
static final int _tk boolean = 8;

nd tk _bool ean = new TCKi nd(_t k_bool ean);
static final int _tk char = 9;

nd tk_char = new TCKi nd(_tk_char);

static final int _tk octet = 10;

nd tk octet = new TCKi nd(_tk _octet);
static final int _tk_any = 11;

nd tk_any = new TCKi nd(_t k_any);

static final int _tk _TypeCode = 12

nd tk _TypeCode = new TCKi nd(_tk_TypeCode);
static final int _tk_Principal = 183;

nd tk_Principal = new TCKi nd(_tk_Principal);
static final int _tk_objref = 14;

nd tk objref = new TCKind(_tk _objref);
static final int _tk stuct = 15;

nd tk stuct = new TCKi nd(_tk_stuct);
static final int _tk_union = 16

nd tk_union = new TCKi nd(_t k_union);
static final int _tk_enum= 17

nd tk_enum = new TCKi nd(_tk_enunj;

static final int _tk_string = 18;

nd tk_string = new TCKi nd(_tk_string);
static final int _tk sequence = 19;

nd tk _sequence = new TCKi nd(_tk_sequence);
static final int _tk_array = 20;

nd tk_array = new TCKi nd(_tk_array);
static final int _tk alias = 21,

nd tk_alias = new TCKi nd(_tk_alias);
static final int _tk_except = 22

nd tk_except = new TCKi nd(_tk _except);
static final int _tk_longlong = 23;

nd tk_l ongl ong = new TCKi nd(_tk_I ongl ong);
static final int _tk_ ulonglong = 24,

nd tk_ul ongl ong = new TCKi nd(_t k_ul ongl ong) ;
static final int _tk |ongdouble = 25;

nd tk | ongdoubl e = new TCKi nd(_t k_| ongdoubl e);
static final int _tk wchar = 26

nd tk_wchar = new TCKi nd(_tk_wchar);
static final int _tk wstring = 27

nd tk_wstring = new TCKi nd(_tk_wstring);
static final int _tk fixed = 28;

nd tk fixed = new TCKi nd(_tk_fixed);
static final int _tk value = 29;

nd tk _value = new TCKi nd(_tk_val ue);
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public static
public static

public static

final int _tk_value_box = 30;
TCKi nd tk_val ue_box = new TCKi nd(_t k_val uebox);
final int _tk_native = 31;

TCKind tk_native= new TCKi nd(_tk_native);

final int _tk_abstract_interface
TCKind tk_abstract _interface

new TCKi nd(_tk_abstract _interface);
final int _tk_local _interface =
TCKind tk _local _interface = new TCKi nd(

public static
_tk_local _i

public int va
public static
protected TCKi

}

public interface
short val ue =

}

public interface
short val ue =

}

public interface
short val ue =

}

public interface
short val ue =

}

public interface
short val ue =

}

public interface
short val ue =

}

nterface );

ue() {...}

TCKind fromint(int value) {...}

nd(int value) {...}

VM _NONE {
0;

VM _CUSTOM {
1;

VM ABSTRACT {
2;

VM _TRUNCATABLE {
3;

PRI VATE_MEMBER {
0;

PUBLI C_MEMBER {
1;

pseudo interface TypeCode {

exception Bounds {};
exception BadKind {};

// for all TypeCode kinds
boolean equal(in TypeCode tc);

boolean equivalent(in TypeCode tc);
TypeCode get_compact_typecode();

TCKind kind();

I/ for objref, struct, union, enum, alias, value, valuebox,
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/Il native, abstract_interface, and except
RepositorylID id() raises (BadKind);
Identifier name() raises (BadKind);

Il for struct, union, enum, value, and except

unsigned long member_count() raises (BadKind);

Identifier member_name(in unsigned long index)
raises (BadKind, Bounds);

Il for struct, union, value, and except
TypeCode member_type(in unsigned long index)
raises (BadKind, Bounds);

// for union

any member_label(in unsigned long index) raises (BadKind, Bounds);
TypeCode discriminator_type() raises (BadKind);

long default_index() raises (BadKind);

Il for string, sequence, and array
unsigned long length() raises (BadKind);

Il for sequence, array, value, value_box and alias
TypeCode content_type() raises (BadKind);

Il for fixed
unsigned short fixed_digits() raises(BadKind);
short fixed_Scale() raised (BadKind);

/Il for value

Visibility member_visibility(in unsigned long index)
raises (BadKind, Bounds);

ValueModifier type_modifier() raises (BadKind);

TypeCode concrete_base_type() raises (BadKind);

}

/'l Java
package org. ong. CORBA;

final public class TypeCodeHol der
i mpl ements org. ong. CORBA. portabl e. Streanmabl e {
public Typecode val ue;
public TypeCodeHol der () {}
publ i c TypeCodeHol der (Typecode initial) {...}
public void _read(
org. ong. CORBA. portabl e. I nput Stream i s)

{...}

public void _wite(
or g. ong. CORBA. port abl e. Qut put St ream 0s)
{...}
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public org.ong. CORBA. TypeCode _type() {...}
}

public abstract class TypeCode i npl enents
org. ong. CORBA. portabl e. IDLEntity {

/1 for all TypeCode ki nds

public abstract bool ean equal (TypeCode tc);
public abstract bool ean equival ent (TypeCode tc);
public abstract TypeCode get conpact typecode();
public abstract TCKi nd kind();

/'l for objref, struct, union, enum alias,
/1 val ue, val ue_box, native,
/1 abstract _interface, and except
public abstract String id()
t hrows org. ong. CORBA. TypeCodePackage. BadKi nd;
public abstract String nane()
t hrows org. ong. CORBA. TypeCodePackage. BadKi nd;

/1 for struct, union, enum value, and except
public abstract int nenmber_count ()

t hrows org. ong. CORBA. TypeCodePackage. BadKi nd;
public abstract String nenber_name(int index)

t hrows org. ong. CORBA. TypeCodePackage. BadKi nd,

or g. ong. CORBA. TypeCodePackage. Bounds;

/'l for struct, union, value, and except

public abstract TypeCode menber_type(int index)
t hrows org. ong. CORBA. TypeCodePackage. BadKi nd,
or g. ong. CORBA. TypeCodePackage. Bounds;

/1 for union
public abstract Any nenber | abel (int index)
t hrows org. ong. CORBA. TypeCodePackage. BadKi nd,
or g. ong. CORBA. TypeCodePackage. Bounds;
public abstract TypeCode di scrim nator_type()
t hrows org. ong. CORBA. TypeCodePackage. BadKi nd;
public abstract int default_index()
t hrows org. ong. CORBA. TypeCodePackage. BadKi nd;

/1 for string, sequence, and array
public abstract int Iength()
t hrows org. ong. CORBA. TypeCodePackage. BadKi nd;

/1 for sequence, array, value, value_box and alias
public abstract TypeCode content type()
t hrows org. ong. CORBA. TypeCodePackage. BadKi nd;

/1 for fixed
public abstract short fixed digits()
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t hrows org. ong. CORBA. TypeCodePackage. BadKi nd;
public abstract short fixed Scal e()
t hrows org. ong. CORBA. TypeCodePackage. BadKi nd;

/'l for val ue
public abstract short menmber_visibility(int index)
t hrows org. ong. CORBA. TypeCodePackage. BadKi nd,
or g. ong. CORBA. TypeCodePackage. Bounds;
public abstract short type nodifer()
t hrows org. ong. CORBA. TypeCodePackage. BadKi nd;
public abstract TypeCode concrete_base type()
t hrows org. ong. CORBA. TypeCodePackage. BadKi nd;

The ORB defines operations that are implemented by the ORB core and are in general
not dependent upon a particular object or object adapter.

In addition to the operations specifically defined on the ORB in the core, additional
methods needed specifically for Java are also defined.

The UnionMemberSeq, EnumMemberSeq, StructMemberSeq,
ValueMemberSeq typedefs are real IDL and bring in the Interface Repository (see
The Common Object Request Broker: Architecture and Specification, Interface
Repository chapter). The Servicelnformation struct isreal IDL and is defined in The
Common Object Reguest Broker: Architecture and Specification, ORB Interface
chapter. Rather than tediously listing interfaces, and other assorted types, suffice it to
say that these constructs are all mapped following the rules for IDL set forth in this
specification.

pseudo interface ORB { // PIDL
typedef string Objectld;
typedef sequence <Objectld> ObjectldList;
ORBId id() ;
exception InconsistentTypeCode {};
exception InvalidName {};
string object_to_string (
in Object obj
)i

Object string_to_object (
in string str

);

/l Dynamic Invocation related operations
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void create_list (
in long count,
out NVList new_list

);

void create_operation_list (
in OperationDef  oper,
out NVList new_list

);

void get_default_context (
out Context ctx

)i

void send_multiple_requests_oneway(in RequestSeq req);
void send_multiple_requests_deferred(in RequestSeq req);
boolean poll_next_response();

void get_next_response(out Request req);

/I Service information operations

boolean get_service_information (

in ServiceType service_type,
out Servicelnformation service_information

)i
ObjectldList list_initial_services ();
void register_initial_reference(
in Objectld id,
in Object obj
) raises (InvalidName) ;
Il Initial reference operation
Object resolve_initial_references (
in Objectld identifier
) raises (InvalidName);

/l Type code creation operations

TypeCode create_struct_tc (
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in Repositoryld id,
in Identifier name,
in StructMemberSeq members

);

TypeCode create_union_tc (
in Repositoryld id,
in Identifier name,
in TypeCode discriminator_type,
in UnionMemberSeq members

);

TypeCode create_enum_tc (
in Repositoryld id,
in Identifier name,
in EnumMemberSeq members

);

TypeCode create_alias_tc (

in Repositoryld id,

in Identifier name,

in TypeCode original_type
)i

TypeCode create_exception_tc (
in Repositoryld id,
in Identifier name,
in StructMemberSeq members

);

TypeCode create_interface_tc (
in Repositoryld id,
in Identifier name

);

TypeCode create_string_tc (
in unsigned long bound

);

TypeCode create_wstring_tc (
in unsigned long bound

)i
TypeCode create_fixed _tc (

in unsigned short digits,
in short scale

);

TypeCode create_sequence_tc (
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in unsigned long bound,
in TypeCode element type
)i

TypeCode create_recursive_sequence_tc (// deprecated
in unsigned long bound,
in unsigned long offset

);

TypeCode create_array_tc (
in unsigned long length,
in TypeCode element_type

)i
TypeCode create_value_tc (
in Repositoryld id,
in Identifier name,
in ValueModifier type_modifier,
in TypeCode concrete_base,
in ValueMemberSeq members
)i
TypeCode create_value_box_tc (
in Repositoryld id,
in Identifier name,
in TypeCode boxed_type
)i
TypeCode create_native_tc (
in Repositoryld id,
in Identifier name
)i
TypeCode create_recursive_tc (
in Repositoryld id
)i
TypeCode create_abstract_interface_tc (
in Repositoryld id,
in Identifier name
)i
TypeCode create_local_interface_tc (
in Repositoryld id,
in Identifier name

);

/l Thread related operations
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boolean work_pending();
void perform_work();
void run();
void shutdown(
in boolean wait_for_completion

)i
void destroy();
I/l Policy related operations

Policy create_policy(
in PolicyType type,
in any val

) raises (PolicyError);

/l Dynamic Any related operations deprecated and removed
/l from primary list of ORB operations

/I Value factory operations

ValueFactory register_value_factory(
in Repositoryld id,
in ValueFactory factory

)i
void unregister_value_factory(in Repositoryld id);
ValueFactory lookup_value_factory(in Repositoryld id);

/I Additional operations that only appear in the Java mapping
TypeCode get_primitive_tc(in TCKind tcKind);
ExceptionList create_exception_list();

ContextList create_context_list();

Environment create_environment();

Current get_current();

Any create_any();

OutputStream create_output_stream();

void connect(Object obj);

void disconnect(Object obj);

Object get_value_def(in String repid);

void set_delegate(Object wrapper);

string exception_to_string(in SystemException exc ) ;

/l additional methods for ORB initialization go here, but only
I/l appear in the mapped Java

Il (see Section 1.21.9, "ORB Initialization")

/l Java signatures

// public static ORB init(Strings|[] args, Properties props);

// public static ORB init(Applet app, Properties props);

// public static ORB init();
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I/l abstract protected void set_parameters(
/I String[] args,

/I java.util.Properties props);

I/l abstract protected void set_parameters(
/I java.applet.Applet app,

/I java.util.Properties props);
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/'l Java
package org. ong. CORBA,
public abstract class ORB {

public String id()
{

}

t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
public abstract org.ong. CORBA. Object string to_object(
String str);

public abstract String object_to_string(
org. ong. CORBA. Obj ect obj);

/'l Dynanic |nvocation rel ated operations

public abstract NVList create |ist(int count);

/**

* @leprecat ed Deprecated by CORBA 2. 3.

*/

public abstract NVLi st create_operation_list(
Oper ati onDef oper);

public NVList create_operation_list(
org. ong. CORBA. Obj ect oper);

/1l oper nust really be an Operati onDef

public abstract NanedVal ue create_naned_val ue(
String name, Any value, int flags);

public abstract ExceptionList create_exception_ list();
public abstract ContextList create _context list();
public abstract Context get default context();

public abstract Environnent create_environment();

public abstract void send mnultiple requests_oneway(
Request[] req);

public abstract void send nultiple requests_deferred(
Request[] req);

public abstract bool ean poll _next response();

IDL to Java Mapping (2.4) Mapping Pseudo Objectsto Java October 2001 1-85



public abstract Request get next response() throws
org. ong. CORBA. W ongTr ansacti on;

/'l Service informati on operations

public bool ean get service_information(
short service_type,
Servi cel nf ormati onHol der service_info) {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

}

public abstract String[] list_initial _services();

public void register_initial_reference(
String object _nane,
or g. ong. CORBA. (bj ect obj ect

) throws org.ong. CORBA. ORBPackage. | nval i dNane

{
}

t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

/1 Initial reference operation

public abstract org.ong. CORBA. Obj ect
resolve_initial _references(
String object nane)
t hrows org. ong. CORBA. ORBPackage. | nval i dNane;

/'l typecode creation

public abstract TypeCode create_struct tc(
String id, String nane,
Struct Menber[] nenbers);

public abstract TypeCode create_union_tc(
String id, String nane,
TypeCode di scri m nator _type,
Uni onMenber[] menbers);

public abstract TypeCode create_enumt c(
String id, String nane, String[] nenbers);

public abstract TypeCode create_alias_tc(
String id, String nane, TypeCode original _type);

public abstract TypeCode create_exception_tc(
String id, String nane, StructMenber[] nenbers);

public abstract TypeCode create_interface_tc(
String id, String nane);

1-86 IDL to Java Language Mapping (3.1) ptc/2002-06-13  June 2002



public abstract TypeCode create string_tc(int bound);
public abstract TypeCode create wstring tc(int bound);

public TypeCode create fixed_tc(
short digits, short scale) {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

}

public abstract TypeCode create_sequence_tc(
i nt bound, TypeCode el enent _type);

/**

* @leprecat ed Deprecated by CORBA 2. 3.

*/

public abstract TypeCode create_recursive_sequence_tc(
i nt bound, int offset);

public abstract TypeCode create_array_tc(
int length, TypeCode el enent _type);

public TypeCode create val ue_tc(
String id, String name, short type_nodifier
TypeCode concrete_base, Val ueMenber[] menbers) {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

}

public TypeCode create val ue_box_tc(
String id, String nane, TypeCode boxed type) {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

}

public TypeCode create native_ tc(

String id, String nane) {

t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}

public TypeCode create recursive tc( String id) {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}

public TypeCode create abstract _interface_tc(
String id, String nane) {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

}

public TypeCode create_ | ocal _interface_tc(
String id, String name ) {
t hr ow or g. ong. CORBA. NO_| MPLEMENT() ;
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/**
* @lepr ecat ed Deprecated by CORBA 2. 2.
*/
public Current get current() {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}

/**

* @leprecat ed Deprecated by Portabl e Obhject Adapter
see OMG docunent orbos/98-01-06 for details.

*/

public void connect ( org. ong. CORBA. bj ect obj) {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

}

/**

* @leprecat ed Deprecated by Portabl e Obhject Adapter

see OMG docunent orbos/98-01-06 for details.

*/

public void di sconnect ( org. ong. CORBA. bj ect obj) {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

}

/1 Thread rel ated operations
publ i ¢ bool ean work_pendi ng() {

t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}

public void performwork() {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}

public void run() {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}

public void shutdown(bool ean wait_for_conpletion) {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}

public void destroy() {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}
/1 Policy related operations
public Policy create_policy(int policy type, Any val)

t hrows org. ong. CORBA. Pol i cyError {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
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/] additional methods for |DL/Java mappi ng
public abstract TypeCode get prinmitive tc(TCKind tcKind);
public abstract Any create_any();

public abstract org.ong. CORBA. portabl e. Qut put St ream
create output_stream);

/1 additional static nethods for ORB initialization
public static ORB init(

Strings[] args, Properties props);
public static ORB init( Applet app, Properties props);
public static ORB init();
abstract protected void set_ paraneters(

String[] args, java.util.Properties props);
abstract protected void set_ paraneters(

j ava. appl et. Appl et app, java.util.Properties props);

public org.ong. CORBA. Obj ect get value _def( String repid )
{

}

t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

public org.ong. CORBA. portabl e. Val ueFact ory
regi ster_val ue factory(

String id,

or g. ong. CORBA. port abl e. Val ueFactory factory
)
{

}

t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

public void unregister value factory( String id)

{
}

t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

public org.ong. CORBA. portabl e. Val ueFact ory
| ookup_val ue_factory(

String id
)
{

t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}

public void set_del egate( java.lang. Object w apper )

{
}

t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
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public String exception_to_string(
Syst enException exc ) {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
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package org. ong. CORBA 2 3;
public abstract class ORB extends org. ong. CORBA. ORB {

/'l always return a Val ueDef or throw BAD PARAM i f

/1 repid not of a value

public org.ong. CORBA. Obj ect get_value_def(String repid) {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

}

/'l Value factory operations

public org.ong. CORBA. portabl e. Val ueFact ory

regi ster_val ue factory(
String id,
org. ong. CORBA. port abl e. Val ueFactory factory)({
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

}

public void unregister_value factory(String id) {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}

public org.ong. CORBA. portabl e. Val ueFact ory
| ookup_val ue factory(String id) {

t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}

public void set_del egate(java.l ang. Cbj ect wapper) {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
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package org.ong. CORBA 2 5 ;

public abstract class ORB extends org. ong. CORBA 2_3. ORB

{
public String id()
{
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}
public void register_initial_reference(
String object _nane,
or g. ong. CORBA. (bj ect obj ect
) throws org.ong. CORBA. ORBPackage. | nval i dNane
{
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}
public TypeCode create |l ocal interface_tc(
String id,
String nane
)
{
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}
}
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1.19.10.1

1.19.10.2

1.19.10.3

package org. ong. CORBA 3 0 ;

public abstract class ORB extends org. ong. CORBA 2_5. ORB
{

public String exception_to_string(
or g. ong. CORBA. Syst enException exc )
{

}

t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

set_delegate

The set _del egat e() method supports the Java ORB portability interfaces by
providing a method for classes that support ORB portability through delegation to set
their delegate. This is typically required in cases where instances of such classes were
created by the application programmer rather than the ORB runtime. The wrapper
parameter is the instance of the object on which the ORB must set the delegate. The
mechanism to set the delegate is specific to the class of the wrapper instance. The
set del egat e() method supports setting delegates on instances of the following
Java classes:

org. ong. Port abl eServer. Servant

If the wrapper parameter is not an instance of a class for which the ORB can set the
delegate, the CORBA::BAD_PARAM exception is thrown.

get value def

The get val ue_def () method is declared to return an
or g. ong. CORBA. (bj ect . However, it isintended to only be used for value types.
The actual implementation:

¢ raises the BAD_PARAM system exception if the specified r epi d parameter does
not identify an IDL type that is a value type.

* returns a ValueDef if the specified r epi d parameter identifies an IDL type that is
avalue type.

exception_to_string

The exception_to_string method produces a human readable description of a system
exception. This may include translations of known VMCIDs into readable vendor
identification string, decoding of the minor code into a hexadecimal form, and any
other information that an implementation finds useful. The description should include
the exception type and completion status. Information about chained exceptions should
also be included on Java platforms that support exception chaining.
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1.19.11 CORBA::Object

The IDL Object type is mapped to the or g. ong. CORBA. Obj ect and
or g. ong. CORBA. (bj ect Hel per classes as shown below.

The Java interface for each user defined IDL interface extends
or g. ong. CORBA. Obj ect, so that any object reference can be passed anywhere a
or g. ong. CORBA. Obj ect is expected.

The Policy, DomainManager, and SetOverrideType types are real IDL and are
defined in The Common Object Request Broker: Architecture and Specification, ORB
Interface chapter. Rather than tediously list the mapping here, suffice it to say that
these constructs are all mapped following the rules for IDL set forth in this
specification.

The get _interface() and_get _i nterface_def () operations both return
anl nterfaceDef objectthat definesthe runtime type of the CORBA: : Cbj ect on
which they are invoked. The deprecated _get i nt er f ace() method returns the

I nterfaceDef directly asan | nt er f aceDef . Because this operation is
deprecated, new applications should not use it, and it may be removed in a future
release of this specification. The _get i nterface_def () operation returns the

I nterfaceDef asaCORBA: : Obj ect, and the invoker of

_get _interface_def () must narrow the CORBA: : (bj ect to an

I nt erfaceDef in order to use it.

/'l Java
package org. ong. CORBA;

public interface Object {

boolean _is_a(String ldentifier);

bool ean _is_equival ent (Obj ect that);

bool ean _non_exi stent();

int _hash(int maxi nun);

org. ong. CORBA. (bj ect _duplicate();

void _rel ease();

/**

* @lepr ecat ed Deprecated by CORBA 2. 3.

*/

InterfaceDef _get_interface();

String _repository_id() ;

org. ong. CORBA. (bj ect _get_interface_def();

Request _request(String s);

Request _create_request (
Context ctx, String operation,
NVLi st arg_list, NamedVal ue result);

Request _create_request (
Context ctx, String operation, NVList arg_list,
NanmedVal ue result, ExceptionList exclist,
Cont extList ctxlist);

Policy _get_policy(int policy_type);
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Domai nManager|[] _get donmai n_managers();

org. ong. CORBA. Obj ect _set _policy_override(
Policy[] policies, SetOverrideType set_add);

Policy get client _policy( int type );

Policy[] _get policy overrides( int[] types );

bool ean _validate_connection( PolicyListHol der
i nconsistent_policies );

org. ong. CORBA. Obj ect _get conponent () ;

org. ong. CORBA. ORB _get _orb();

}

abstract public class ObjectHel per {
public static void insert(
org. ong. CORBA. Any a, org.ong. CORBA. Obj ect t)
{...}
public static org.ong. CORBA. Obj ect extract(Any a) {...}
public static org.ong. CORBA TypeCode type() {...}
public static String id() {...}
public static org.ong. CORBA (bj ect read(
org. ong. CORBA. portabl e. I nput Stream i s)
{...}
public static void wite(
or g. ong. CORBA. port abl e. Qut put St ream os,
org. ong. CORBA. (bj ect val)

(...}

1.19.12 Principal

Principal was deprecated in CORBA 2.2. The “old” mapping is preserved and
documented here for the purpose of maintaining binary compatibility, but all methods
and classes associated with Principal are documented as “deprecated” in Java, and
conforming implementations may raise a NO_IMPLEMENT exception. (A product
which implements other behavior is considered to be implementing a proprietary
vendor extension.)

pseudo interface Principal {
attribute sequence<octet> name;

}

/[l Java

package org. ong. CORBA;

/**

* @leprecated Principal

*/

public class Principal {
/**

* @leprecat ed Deprecated by CORBA 2. 2.
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*/
public byte[] nane() {

t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}

/**
* @lepr ecat ed Deprecated by CORBA 2. 2.
*/
public void name(byte[] nanme) {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}

1.20 Server-SdeMapping

1-96

1.20.1 Introduction

This section discusses how object implementations written in Java create and register
objects with the ORB runtime.

This chapter was substantially changed from the previous preliminary specification
after the final adoption of the server side ORB Portability IDL/Java Language
Mapping. The previous mapping is officially deprecated and is no longer part of
CORBA. However, the new mapping was carefully designed so that it is possible for a
particular vendor’s implementation to support both as a migration aid to users. Some of
the “old” classes are till required to be present (and are included in this specification)
in order to preserve binary compatibility, but now have default implementations which
throw a NO_IMPLEMENT exception.

1.20.2 Implementing Interfaces

1.20.2.1

To define an implementation in Java, a developer must write an implementation class.
Instances of the implementation class implement IDL interfaces. The implementation
class must define public methods corresponding to the operations and attributes of the
IDL interface supported by the object implementation, as defined by the mapping
specification for IDL interfaces. Providing these methods is sufficient to satisfy all
abstract methods defined by a particular interface’s skeleton class.

The mapping specifies two alternative relationships between the application-supplied
implementation class and the generated class or classes for the interface. Specifically,
the mapping requires support for both inheritance-based relationships and delegation-
based relationships. Conforming ORB implementations shall provide both of these
aternatives. Conforming applications may use either or both of these alternatives.

Mapping for Local Interface

In the Java language mapping, the Local Obj ect classis used as a base class for
implementations of alocal interface. It is a class which implements all the operations
in the or g. ong. CORBA. Obj ect interface.
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package org. ong. CORBA,
i mport org.ong. CORBA. portable.*;
i mport org.ong. CORBA. Pol i cyLi st Hol der;
public abstract class Local Object
i mpl enment's org. ong. CORBA. Obj ect {

private transient org.ong. CORBA. ORB orb = null;

public Local Object ()

{}
public Local Object( org.ong. CORBA.ORB orb )
{

this.orb = orb ;
}

public bool ean _is_equival ent (org. ong. CORBA. Obj ect that){
return equal s(that);
}

public boolean non_existent(){
return fal se;

}

public int _hash(int maxi num {
return hashCode();

}

public String[] _ids() {
t hrow new NO | MPLEMENT() ;

}
public boolean _is a(String repositoryld ){
String ids[] = _ids() ;
for (int i=0; i<ids.length; i++) {
if (repositoryld.equals( ids[i] ))
return true ;

}

return fal se ;
}

public org.ong. CORBA. hject _duplicate(){
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}

public void _release(){
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}

public Request _request(String operation)/{
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}

public Request _create request(
Context ctx, String operation, NVList arg_list,
NanmedVal ue resul t){
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
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public Request _create_ request(
Context ctx, String operation, NVList arg_list,
NanmedVal ue result, ExceptionList exceptions,
Cont ext Li st contexts) {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

}

/**

* @leprecat ed Deprecated by CORBA 2.4

*/

public org.ong. CORBA. I nterfaceDef _get interface(){
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

}

public org.ong. CORBA. Ohject _get interface_def(){
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

}

public String _repository_ id() {
String[] ids = _ids() ;
return ids[0] ;

}

public org.ong. CORBA. ORB _orb(){
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}

public org.ong. CORBA. Policy _get policy(int policy type){
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}

publ i c org. ong. CORBA. Donai nManager [ ]
_get _domai n_manager s() {

t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}

public org.ong. CORBA. Ohj ect _set policy_override(
org. ong. CORBA. Policy[] policies,
org. ong. CORBA. Set Overri deType set _add) {
t hr ow new or g. ong. CORBA. NO | MPLEMENT() ;
}
public boolean _is_local (){
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}

public org.ong. CORBA. port abl e. Servant bj ect
_servant _prei nvoke(
String operation, Cass expectedType){
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

public void _servant_postinvoke(
or g. ong. CORBA. port abl e. Servant Gbj ect servant){
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}
public org.ong. CORBA. portabl e. Qut put Stream _request (
String operation, bool ean responseExpect ed){
t hr ow new or g. ong. CORBA. NO | MPLEMENT() ;

}
public org.ong. CORBA. portabl e. | nput Stream _i nvoke(
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or g. ong. CORBA. port abl e. Qut put St r eam out put)
t hrows org. ong. CORBA. port abl e. Appl i cati onExcepti on,
or g. ong. CORBA. port abl e. Renmar shal Excepti on {
t hrow new org. ong. CORBA. NO | MPLEMENT() ;
}
public void _rel easeRepl y(
org. ong. CORBA. portabl e. | nput Stream i nput) {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

public bool ean _validate_connection( PolicyListHol der
i nconsistent_policies ){
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

}
public Policy _get_client_policy( int type )
{

t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}
public Policy[] _get_policy_overrides( int[] types )
{

t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}
public org.ong. CORBA. Obj ect _get_conponent ()
{

t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}
public ORB _get orb()
{

if (orb == null)

t hrow new OBJECT_NOT_EXI ST( TBD,
Conpl eti onSt at us. COWLETED NO )

return orb ;

}

1.20.2.2 Mapping of PortableServer:: Servant

The PortableServer module for the Portable Object Adapter (POA) defines the native
Servant type. In Java, the Servant type is mapped to the Java

org. ong. Port abl eServer. Servant class. The implementation of the

Ser vant shall delegate al operations to the

org. ong. Port abl eServer. port abl e. Del egat e class defined in Section
1.21.8, “Servant Delegate”, on page 1-127.

The Ser vant class is defined as follows:
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/'l Java

package org. ong. Portabl eServer
i mport org. ony. CORBA. CRB
i mport org.ony. Portabl eServer. POA

abstract public class Servant {

/| Conveni ence nethods for application progranmer

final public org.ong. CORBA Object _this _object() {
return _get delegate().this_object(this);

}

final public org.ong. CORBA Object _this _object(ORB orb) {

try {
((org. ong. CORBA_2_3. ORB)orb) . set _del egate(this);
}

cat ch(d assCast Exception e) {
t hr ow new or g. ong. CORBA. BAD_PARAM
"POA Servant requires an instance of org.ong. CORBA 2_3. ORB"
)
}

return _this_object();

}

final public ORB _orb() {
return _get _del egate().orb(this);
}

final public POA poa() {
return _get del egate().poa(this);
}

final public byte[] _object_id() {
return _get del egate().object _id(this);

}
/1 Methods which may be overridden by the
I appl i cati on progranmer

public POA default POA() {
return _get del egate().default PQA(this);
}

public boolean _is a(String repository_ id) {
return _get _delegate().is_a(this, repository_id);
}

public boolean _non_existent() {
return _get del egate().non_existent(this);

}
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/**

* @leprecat ed Deprecated by CORBA 2.4

*/

public org.ong. CORBA. I nterfaceDef _get interface() {
return get delegate().get _interface(this);

}

public org.ong. CORBA. Object get interface def() {
return _get delegate().get _interface def(this);
}

public String repository id() {
return _get delegate().repository id() ;

}

/'l methods for which the skeleton or application
/1 programer nust provide an an inplenentation
abstract public String[] _all _interfaces(

PQOA poa, byte[] objectld);
[l private inplenentation nethods

private transient
org.ong. Portabl eServer. portabl e. Del egate _del egate =
nul | ;

final public org.ong. Portabl eServer. portabl e. Del egat e
_get _del egate() {
if (_delegate == null) {
t hr ow new or g. ong. CORBA. BAD_| NV_ORDER(
"The Servant has not been associated with an ORBi nstance");
}

return _del egate;

}

final public void _set del egate(
org. ong. Port abl eServer. portabl e. Del egat e del egate) {
_del egate = del egat e;

}

The Ser vant classis a Java abstract class which serves as the base class for all POA
servant implementations. It provides a number of methods that may be invoked by the
application programmer, as well as methods which are invoked by the POA itself and
may be overridden by the user to control aspects of servant behavior.
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With the exception of the _al | _i nterfaces() and _t hi s_obj ect (ORB orb)
methods, all methods defined on the Servant class may only be invoked after the
Servant has been associated with an ORB instance. Attempting to invoke the methods
on a Servant that has not been associated with an ORB instance resultsin a
CORBA::BAD_INV_ORDER exception being raised.

A Servant may be associated with an ORB instance via one of the following means:

e Through acal to _this_object( ORB orb) passing an ORB instance as
parameter. The Servant will become associated with the specified ORB instance.

* By explicitly activating a Servant with a POA by calling either
POA::activate_object or POA::activate_object_with_id. Activating a Servant
in this fashion will associate the Servant with the ORB instance, which contains the
POA on which the Servant has been activated.

* By returning a Servant instance from a ServantManager. The Servant returned from
PortableServer::ServantActivator::incarnate() or
PortableServer::ServantLocator::preinvoke() will be associated with the ORB
instance that contains the POA on which the ServantManager is installed.

* By installing the Servant as a default servant on a POA. The Servant will become
associated with the ORB instance which contains the POA for which the Servant is
acting as a default servant.

* By explicitly setting it by a call to
org. ong. CORBA 2 3. ORB. set _del egate().

It is not possible to associate a Servant with more than one ORB instance at a time.
Attempting to associate a Servant with more than one ORB instance will result in
undefined behavior.

_this_object
The _t his_obj ect () methods have the following purposes:

* Within the context of a request invocation on the target object represented by the
servant, it allows the servant to obtain the object reference for the target CORBA
Object it isincarnating for that request. This is true even if the servant incarnates
multiple CORBA objects. In this context, thi s_obj ect () can be caled
regardless of the policies the dispatching POA was created with.

¢ Qutside the context of a request invocation on the target object represented by the
servant, it allows a servant to be implicitly activated if its POA allows implicit
activation. This requires the POA to have been created with the
IMPLICIT_ACTIVATION poalicy. If the POA was not created with the
IMPLICIT_ACTIVATION policy, the CORBA::OBJ_ADAPTER exception is
thrown. The POA to be used for implicit activation is determined by invoking the
servant’s _def aul t _POA() method.

* Outside the context of a request invocation on the target object represented by the
servant, it will return the object reference for a servant that has already been
activated, as long as the servant is not incarnating multiple CORBA objects. This
requires the servant’s POA to have been created with the UNIQUE_ID and RETAIN
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policies. If the POA was created with the MULITPLE_ID or NON_RETAIN
policies, the CORBA::OBJ_ADAPTER exception is thrown. The POA used in this
operation is determined by invoking the servant’s _def aul t _PQA() method.

* The _this_object (ORB orb) method first associates the Servant with the
specified ORB instance and then invokes _t hi s_obj ect () as normal.

_orb

The _or b() method is a convenience method that returns the instance of the ORB
currently associated with the Servant.

_poaand_object_id

The methods _poa() and _obj ect i d() are equivaent to caling the methods
PortableServer::Current:get_ POA and
PortableServer::Current::get_object_id. If the PortableServer::Current object
throws a PortableServer::Current::NoContext exception, then _poa() and

_obj ect _id() throwsa CORBA::OBJ_ADAPTER system exception instead.
These methods are provided as a convenience to the user to allow easy execution of
these common methods.

_default_ POA

The method _def aul t _PQA() returns a default POA to be used for the servant
outside the context of POA invocations. The default behavior of this function is to
return the root POA from the ORB instance associated with the servant. Subclasses
may override this method to return a different POA. It isillegal to return a null value.

_all_interfaces

The _all __interfaces() method is used by the ORB to obtain complete type
information from the servant. The ORB uses this information to generate IORs and
respond to _i s_a() requests from clients. The method takes a POA instance and an
Objectld as an argument and returns a sequence of repository ids representing the
type of information for that oi d. The repository id at the zero index represents the
most derived interface. The last id, for the generic CORBA Object (i.e.,
“IDL:omg.org/CORBA/Object:1.0"), is implied and not present. An implementor of
this method must return complete type information for the specified oi d for the ORB
to behave correctly.

_non_existent

Ser vant provides a default implementation of _non_exi st ent () that can be
overridden by derived servants if the default behavior is not adequate.
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1.20.2.3

_Qet_interface

The _get _interface_def () operation returnsan | nt er f aceDef object asa
CORBA: : (bj ect that defines the runtime type of the CORBA: : Obj ect that is
implemented by the Ser vant . Theinvoker of _get i nterface_def must narrow
theresult to an | nt er f aceDef in order to use it.

Ser vant provides a default implementation of _get i nt erface_def () that can
be overridden by derived servants if the default behavior is not adequate. As defined in
the CORBA 2.3.1 specification, section 11.3.1, the default behavior of

_get _interface_def () isto usethe most derived interface of a static servant or
the most derived interface retrieved from a dynamic servant to obtain the

I nt er f aceDef . Thisbehavior shall be supported by the Del egat e that implements
the Ser vant .

_repository_id()

Servant provides a default implementation of _repository_id() that can be overridden
by derived servants if the default behavior is not adequate. As define in the CORBA
3.0 specification, section 11.3.1, the default behavior of _repository id() isto return
the most derived interface of a static servant or the most derived interface retrieved
from a dynamic servant. This behavior shall be supported by the Delegate that
implements the servant.

_is a

Ser vant provides a default implementation of _i s_a() that can be overridden by
derived servants if the default behavior is not adeguate. The default implementation
checks to see if the specified r epi d is present on the list returned by

_all _interfaces() (see_all interfaces on page 1-103) or is the repository id for
the generic CORBA Object. If so, then i s_a() returnst r ue; otherwise, it returns
fal se.

Maypping of Dynamic Skeleton Interface

This section contains the following information:
* Mapping of the Dynamic Skeleton Interface’s ServerRequest to Java

* Mapping of the Portable Object Adapter's Dynamic Implementation Routine to Java
Mapping of Server Request

The Ser ver Request interface maps to the following Java class:

/1 Java

package org. ong. CORBA;

public abstract class ServerRequest {
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}

/**
* @eprecated use operation()
*/
public String op_nane() {
return operation();
}

public String operation() {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}

public abstract Context ctx();

/**

* @leprecated use argunents()

*/

public void paranms(NVLi st parns) {
ar gunent s( par ns) ;

}

public void argunments(NVLi st nv) {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}

/**
* @leprecated use set _result()
*/
public void result(Any a) {
set _result(a);
}

public void set_result(Any val) {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}

/**
* @leprecated use set_exception()
*/
public void except(Any a) {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}

public void set_exception(Any val) {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}

Note that several methods have been deprecated in CORBA 2.3 in favor of the current

methods as defined in CORBA 2.2 and used in the current C++ mapping.

Implementations using the POA should use the new routines.
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1.20.2.4

Mapping of POA Dynamic I mplementation Routine

In Java, POA-based DSI servants inherit from the standard

Dynami cl npl enent at i on class. This class inherits from the Ser vant class and
is also defined in the or g. ong. Port abl eSer ver package. The

Dynami cl npl enent at i on classis defined as follows:

/'l Java
package org.ong. Portabl eServer;

abstract public class Dynani clnpl enentati on extends Servant
{
abstract public void invoke(
org. ong. CORBA. Server Request request);

}

Thei nvoke() method receives requests issued to any CORBA object incarnated by
the DSI servant and performs the processing necessary to execute the request.

The ORB user must also provide an implementation to the _al | _i nt erf aces()
method declared by the Ser vant class.

The old deprecated version is specified below.

/'l Java
package org. ong. CORBA;

/**
* @lepr ecat ed org. ong. CORBA. Dynani cl npl enent ati on
*/
public class Dynami cl npl enent ati on
extends org. ong. CORBA. portabl e. Obj ect | npl {
/**
* @leprecat ed Deprecated by Portabl e Object Adapter
*/
public void invoke(org. ony. CORBA. Server Request request {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}

Skel eton Portability

The Java language mapping defines a binary portability layer (see Section 1.21, "Java
ORB Portability Interfaces”, on page 1-113) in order to provide binary compatibility of
servant implementations on ORBs from different vendors. The server-side mapping
supports this by defining two models of code generations for skeletons: a stream-based
model and a DSI-based model. The example in the rest of the server-side mapping
section uses the DSI-based model.
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1.20.2.5

1.20.2.6

Skeleton Operations

All skeleton classes provide a _t hi s() method. The method provides equival ent
behavior to calling _t hi s_obj ect () but returns the most derived Java interface
type associated with the servant.

It should be noted that because of the way the inheritance hierarchy is set up, the
Object returned by _t hi s() isan instance of a stub as defined in Section 1.21.6,
"Portability Stub and Skeleton Interfaces’, on page 1-123.

Inheritance-Based | nterface | mplementation

Implementation classes can be derived from a generated base class based on the OMG
IDL interface definition. The generated base classes are known as skeleton classes, and
the derived classes are known as implementation classes. Each skeleton class
implements the generated interface operations associated with the IDL interface
definition. The implementation class shall provide implementations for each method
defined in the interface operations class. It is important to note that the skeleton class
does not extend the interface class associated with the IDL interface, but only
implements the interface operations class.

For each IDL interface <interface_name> the mapping defines a Java class as
follows:

/'l Java
i mport org.ony. Portabl eServer. POA;
i mport org.ony. Portabl eServer. Dynani cl npl enent ati on;

abstract public class <interface_nane>PQA

extends Dynami cl npl ement ati on

i mpl enments <interface_name>Qperations {

public <interface nane> this() {
return <interface nane>Hel per.narrow(_this_object());

}

public <interface nane> this(org.ong. CORBA ORB orb) {
return <interface_nane>Hel per. narrow

_this_object(orb));

}
public String[] _all _interfaces(POA poa, byte[] objectld)
{...}
public void invoke(
org. ong. CORBA. Server Request request)
{...}
}
The implementation of _al | _i nterfaces() andi nvoke() are provided by the
compiler. The _al | _i nt erf aces() method must return the full type hierarchy as

known at compile time.

For example, given the following IDL:
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1.20.2.7

//'1DL
interface A {
short op1();
void op2(in long val);

}

A skeleton class for interface A would be generated as follows:

/'l Java
i mport org.onyg. Portabl eServer. POA;
i mport org.onyg. Portabl eServer. Dynani cl npl enent ati on;

abstract public class APQOA extends Dynami cl npl ement ati on
i mpl ements AQperations {
public A _this() {
return AHel per.narrow(_this_object());
}

public A _this(org.ong. CORBA. ORB orb) {
return AHel per.narrow(_this_object(orb));

}

public String[] _all_interfaces(POA poa, byte[] objectld)
{...}

public void invoke(org. ong. CORBA. Server Request request)
{...}

}

The user subclasses the APQA class to provide implementations for the methods on
AQper at i ons.

Delegation-Based I nterface | mplementation

Because Java does not allow multiple implementation inheritance, inheritance-based
implementation is not always the best solution. Delegation can be used to help solve
this problem. This section describes a delegation approach to implementation which is
type safe.

For each IDL interface <interface_name> the mapping defines a Java tie class as
follows:

/'l Java
i nport org.ony. Portabl eServer. POA

public class <interface_name>PQATi e
ext ends <interface_name>POA {
private <interface_nane>QOperations _del egate;
private POA _poa;

public <interface_name>POATi e(

<i nterface_nanme>Cperations del egate) {
_del egate = del egat e;
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public <interface_ nane>PQATi e(
<i nterface_nanme>Qperations del egate, POA poa) {
_del egate = del egat e;
_poa = poa;

}

public <interface nane>Cperations _del egate() {
return _del egate;

}

public void _del egate(
<i nterface_nanme>Cperations del egate) {
_del egate = del egat e;
}
public POA default POA() {
if (_poa !'=null) {
return _poa;

}
el se {

return super. _default POA();
}

}

/1 for each nmethod <nethod> defined in
/'l <interface_nane>Qperations
/1 The return statenent is present for nmethods with
/1 return val ues.
public <met hod> {
[return] _del egate. <net hod>
}
}

Using the example above, atie class for interface A would be generated as follows:

/'l Java
i mport org.ony. Portabl eServer. POA

public class APOATI e extends APQA {
private AQperations _del egate;
private POA poa
publ i c APQATi e( AQperations del egate) {
_del egate = del egat e;
}

publ i c APOATi e( AQper ations del egate, POA poa) {
_del egate = del egat e;
_poa = poa;

}

public AQperations _delegate() {
return _del egate;

}

public void _del egate( AOperati ons del egate) {
_del egate = del egat e;
}

public POA default POA() {
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if (_poa !'=null) {
return _poa;

}
el se {

return super._default POA();
}

}

public short opl() {
return _del egate. opl();

}

public void op2(int val) {
_del egate. op2(val);
}

}

To implement an interface using the delegation approach, a developer must write an
implementation class, which implements the operations class associated with the
interface they wish to implement. The developer then instantiates an instance of the
implementation class and uses this instance in the constructor of the tie class
associated with the interface. The tie class can then be used as servant in POA
operations.

It is important to note that the implementation class has no access to the object
reference associated with the tie object. One way for the delegate to access this
information is for the delegate to keep a reference to the tie object. For a delegate
which is tied to multiple tie objects, this approach will not work. Instead, the delegate
can determine its current object reference by calling
PortableServer::Current::get_object_id() and passing the return value to
PortableServer::POA::id_to_reference(). The result may then be narrowed to the
appropriate interface if required.
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Tiesfor Local | nterfaces

Ties for local interfaces are defined in a manner very similar to the normal POA-based
Ties. The major difference is that no POA is present in the Tie, since local interfaces
do not use the POA. Ties are useful for local interfaces for the same reason as they are
for normal interfaces: java does not support multiple inheritance.

For each local interface <interface_name> the mapping defines a Javalocal tie class as
follows:

/'l Java

public class <interface_name>Local Ti e extends
<i nterface_nanme>Local Base {
private <interface_name>Cperations _inpl

public <interface_nane>Local Tie (
<i nterface_nanme>QCperations del egate

)
{

}

public <interface_nane>Qperations _del egate()

{
}

public void _del egate (
<i nterface_nanme>QCperations del egate

this. _inpl = del egate;

return this._inpl;

)
{

}

/'l For each <nethod> defined in

/'l <interface_nane>Cperations (the return statenent
/1l is present for methods with non-void

/1l <method_return_type>):

public <method_return_type> <met hod>( <parans> )

{
}

this. _inpl = del egate;

[return] _inpl.<method>( <param names> );

}

Assume that we have the interface Alocal defined as follows:

| ocal interface A {
short opl() ;
void op2( in long val ) ;

b
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Then the LocalTie class for ALocdl is as follows:

public class AlLocal Ti e extends AlLocal Base {
public ALocal Tie ( AQperations del egate )

{
this. _inpl = del egate;
}
public AQperations _del egate()
{
return this._inpl;
}
public void _del egate (AQperations del egate )
{
this. _inpl = del egate;
}
public short opl ()
{
return _inpl.opl();
}
public void op2 (int val)
{
_inpl.op2(val);
}

private AQperations _inpl;
}

To implement a local interface using the Tie approach, a developer must write an
implementation class, which implements the operations class associated with the
interface they wish to implement. The developer then instantiates an instance of the
implementation class and uses this instance in the constructor of the Local Tie class
associated with the interface. The Tie class then provides an implementation of the
local interface.

1.20.3 Mapping for PortableServer:: ServantManager

1.20.3.1 Mapping for Cookie

The native type PortableServer::ServantLocator::Cookie is mapped to

java. |l ang. Qbj ect . A Cooki eHol der classis provided for passing the Cookie
type as an out parameter. The Cooki eHol der class follows exactly the same pattern
as the other holder classes for basic types. See Section 1.4.1.4, "Holder Classes’, on
page 1-7 for details. The class is defined as follows:

package org.ong. Portabl eServer. Servant Locat or Package;
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final public class CookieHol der inplenents
org. ong. CORBA. portabl e. Streanabl e {
public java.lang. Obj ect val ue;
publ i c CookieHol der() {...}
publ i ¢ Cooki eHol der (j ava.l ang. Cbject initial) {...}
public void _read(
org. ong. CORBA. portabl e. I nput Stream i s)

{...}

public void _write(
or g. ong. CORBA. port abl e. Qut put St ream 0s)
{...}

public org.ong. CORBA. TypeCode _type() {...}
}

For the Java mapping of the PortableServer::ServantLocator::preinvoke()
operation, a Cooki eHol der object will be passed in with its value field set tonul | ,
the user may then set the value to any Java object. The same Cooki e object will then
be passed to the PortableServer::ServantLocator::postinvoke() operation.

1.20.3.2 ServantManagersand Adapter Activators

Portable servants that implement the PortableServer::AdapterActivator, the
PortableServer::ServantActivator, or PortableServer::ServantLocator
interfaces are implemented just like any other servant. They may use either the
inheritance-based approach or the delegation-based approach.

1.21 Java ORB Portability Interfaces

1.21.1 Introduction

The APIs specified here provide the minimal set of functionality to allow portable
stubs and skeletons to be used with a Java ORB. The interoperability requirements for
Java go beyond that of other languages. Because Java classes are often downloaded and
come from sources that are independent of the ORB in which they will be used, it is
essential to define the interfaces that the stubs and skeletons use. Otherwise, use of a
stub (or skeleton) will require: either that it have been generated by a tool that was
provided by the ORB vendor (or is compatible with the ORB being used), or that the
entire ORB runtime be downloaded with the stub or skeleton. Both of these scenarios
are unacceptable.

Two such styles of interfaces are defined, one based on the DII/DSI, the other based on
a streaming approach. Conforming ORB Java runtimes shall support both styles. A
conforming vendor tool may choose between the two styles of stubs/skeletons to
generate, but shall support the generation of at least one style.
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1.21.1.1 Design Goals

The design balances severa goals:

* Size - Stubs and skeletons must have a small bytecode footprint in order to make
downloading fast in a browser environment and to minimize memory requirements
when bundled with a Java VM, particularly in specialized environments such as set-
top boxes.

¢ Performance - Obviously, the runtime performance of the generated stub code must
be excellent. In particular, care must be taken to minimize temporary Java object
creation during invocations in order to avoid Java VM garbage collection overhead.

A very simple delegation scheme is specified here. Basically, it alows ORB vendors
maximum flexibility for their ORB interfaces, as long as they implement the interface
APIs. Of course vendors are free to add proprietary extensions to their ORB runtimes.
Stubs and skeletons which require proprietary extensions will not necessarily be
portable or interoperable and may require download of the corresponding runtime.

1.21.2 Overall Architecture

1.21.21

The stub and skeleton portability architecture supports the use of both the DII/DSI, and
a streaming API as its portability layer. The mapping of the DIl and DSI PIDL have
operations that support the efficient implementation of portable stubs and skeletons.

The major components to the architecture are:
* Portable Streamable - provides standard APIs to read and write IDL datatypes
¢ Portable Streams - provide standard APIs to the ORB’s marshaling engine

¢ Portable Stubs and Skeletons - provides standard APIs that are used to connect
stubs and skeletons with the ORB

¢ Portable Delegate - provides the vendor specific implementation of CORBA object

* Portable Servant Delegate - provides the vendor specific implementation of
PortableServer::Servant

* ORB Initialization - provides standard way to initialize the ORB

Portability Package

The APIs needed to implement portability are found in the
org. ong. CORBA. portabl e, org.ong. CORBA. portable 2 3, and
org. ong. Port abl eServer. port abl e package.

The portability package contains interfaces and classes that are designed for and
intended to be used by ORB implementor. It exposes the publicly defined APIs that are
used to connect stubs and skeletons to the ORB.
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1.21.3 Sreamable APIs

The Streamable Interface API provides the support for the reading and writing of
complex data types. It is implemented by static methods on the Helper classes. They
are also used in the Holder classes for reading and writing complex data types passed
as out and inout parameters.

package org. ong. CORBA. port abl e;

public interface Streamabl e {
void _read(org.ong. CORBA. portabl e. I nputStreamis);
void _write(org. ong. CORBA. portabl e. Qut put St r eam 0s) ;
org. ong. CORBA. TypeCode _type();

1.21.4 Streaming APIs

The streaming APIs are Java interfaces that provide for the reading and writing of all
of the mapped IDL types to and from streams. Their implementations are used inside
the ORB to marshal parameters and to insert and extract complex datatypes into and

from Anys.

The streaming APIs are found in the or g. ong. CORBA. port abl e and
org. ong. CORBA 2 3. port abl e packages. The ORB object is used as a factory
to create an output stream. An input stream may be created from an output stream.

package org. ong. CORBA;
interface ORB {

or g. ong. CORBA. port abl e. Qut put St ream
create_output_stream);

b
package org. ong. CORBA. port abl e;

public abstract class |nputStream
extends java.io. |l nput Stream {

public int read() throws java.io.| OException {

t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}

public org.ong. CORBA. ORB orb() {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}

public abstract bool ean read_bool ean();

public abstract char read_char();
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public abstract char read_wchar();
public abstract byte read_octet();
public abstract short read_short();
public abstract short read_ushort();
public abstract int read_| ong();
public abstract int read_ul ong();
public abstract |ong read_I ongl ong();
public abstract |ong read_ul ongl ong();
public abstract float read float();
public abstract doubl e read_double();
public abstract String read_string();
public abstract String read wstring();

public abstract void read_bool ean_array(bool ean[] val ue,
int offset, int |ength);

public abstract void read_char_array(char[] val ue,
int offset, int Iength);

public abstract void read _wchar_array(char[] val ue,
int offset, int Iength);

public abstract void read_octet_array(byte[] val ue,
int offset, int Iength);

public abstract void read_short_array(short[] val ue,
int offset, int Iength);

public abstract void read_ushort_array(short[] val ue,
int offset, int Iength);

public abstract void read_|ong array(int[] val ue,
int offset, int Iength);

public abstract void read_ulong_array(int[] val ue,
int offset, int Iength);

public abstract void read_| onglong array(long[] val ue,
int offset, int Iength);
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public abstract void read_ul onglong array(long[] val ue,
int offset, int Iength);

public abstract void read float _array(float[] val ue,
int offset, int Iength);

public abstract void read_doubl e _array(doubl e[] val ue,
int offset, int Iength);

public abstract org.ong. CORBA. Object read_Object();

public org.ong. CORBA. Obj ect read_ Obj ect (
java.lang. d ass clz) {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

}

public abstract org.ong. CORBA. TypeCode read_ TypeCode();
public abstract org.ong. CORBA. Any read_any();

public org.ong. CORBA. Context read_Context() {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

}

/**

* @leprecat ed Deprecated by CORBA 2. 2.

*/

public org.ong. CORBA. Principal read_Principal () {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

}

/**

* @leprecat ed Deprecated by CORBA 2. 4.

*/

public java. math. Bi gDeci mal read fixed() {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

}

public java. math. Bi gDeci mal read fi xed(
short digits, short scale) {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

}

public abstract class CQutputStream
extends java.io. Qutput Stream {

public void wite(int b) throws java.io.|OException {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
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}

public org.ony. CORBA. ORB orb() {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}

public abstract org.ong. CORBA. portabl e. | nputStream
create_input_stream();

public abstract void wite_bool ean (bool ean val ue);
public abstract void wite_char (char val ue);
public abstract void wite_wchar (char val ue);
public abstract void wite_octet (byte val ue);
public abstract void wite_short (short value);
public abstract void wite_ ushort (short val ue);
public abstract void wite long (int val ue);

public abstract void wite_ ulong (int value);
public abstract void wite_long long (long val ue);

public abstract void wite_ulonglong (long value);

public abstract void wite float (float value);

public abstract void wite_double (double val ue);
public abstract void wite_string (String val ue);
public abstract void wite wstring (String val ue);

public abstract void wite_bool ean_array(
bool ean[] value, int offset, int |ength);

public abstract void wite char_array (
char[] value, int offset, int |ength);

public abstract void wite wchar_array (
char[] value, int offset, int |ength);

public abstract void wite_octet_array (
byte[] value, int offset, int length);

public abstract void wite _short_array (
short[] value, int offset, int Iength);
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public abstract void wite ushort_array (
short[] value, int offset, int |ength);

public abstract void wite long array (
int[] value, int offset, int |ength);

public abstract void wite ulong array (
int[] value, int offset, int |ength);

public abstract void wite_ |onglong array (
long[] value, int offset, int length);

public abstract void wite_ ulonglong array (
long[] value, int offset, int length);

public abstract void wite float_array (
float[] value, int offset, int length);

public abstract void wite_double_array (
doubl e[] value, int offset, int |length);

public abstract void wite_ bject(
org. ong. CORBA. (bj ect val ue);

public abstract void wite_ TypeCode(
or g. ong. CORBA. TypeCode val ue);

public abstract void wite_any (org.ong. CORBA. Any val ue);

public void wite_Context(
or g. ong. CORBA. Cont ext ctXx,
or g. ong. CORBA. Cont ext Li sts contexts) {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

}

/**
* @leprecat ed Deprecated by CORBA 2. 2.
*/
public void wite_Principal(
org. ong. CORBA. Princi pal val ue) {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}

/**

* @leprecat ed Deprecated by CORBA 2. 4.

*/

public void wite_fixed(java. math. Bi gDeci mal val ue {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

}

public void wite fixed(java. math. Bi gDeci mal val ue,
short digits, short scale) {
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t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

}

package org. ong. CORBA 2 3. portable;

public abstract class |nputStream
extends org. ong. CORBA. portabl e. | nput Stream {

public java.io. Serializable read_val ue() {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

}

public java.io. Serializable read val ue(
java.lang. String rep_id) {
t hrow new or g. ong. CORBA. NO | MPLEMENT() ;

}

public java.io. Serializable read _value(Cd ass clz) {
t hrow new or g. ong. CORBA. NO | MPLEMENT() ;

}

public java.io. Serializable read val ue(
or g. ong. CORBA. port abl e. BoxedVal ueHel per factory) {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

}

public java.io. Serializable read val ue(
java.io. Serializable value) {
t hr ow new or g. ong. CORBA. NO | MPLEMENT() ;

}

public java.lang. Object read_abstract _interface() {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

}

public java.l ang. Obj ect read_abstract _interface(
java.lang. O ass clz) {
t hr ow new or g. ong. CORBA. NO | MPLEMENT() ;

}

public abstract class CQutputStream
ext ends org. ong. CORBA. port abl e. Qut put St ream {

public void wite val ue(

java.io. Serializable value) {

t hr ow new or g. ong. CORBA. NO | MPLEMENT() ;
}
public void wite val ue(

java.io. Serializable val ue,

java.lang. String rep_id) {

t hr ow new or g. ong. CORBA. NO | MPLEMENT() ;
}
public void wite val ue(

java.io. Serializable value, Cass clz) {
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t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;
}

public void wite val ue(
java.io. Serializable val ue,
or g. ong. CORBA. port abl e. BoxedVal ueHel per factory) {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

}

public void wite abstract _interface(
java. |l ang. Obj ect obj) {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

1.21.4.1 InputStream Method Semantics

read_Context

Theread_Cont ext () method reads a Cont ext from the stream. The Cont ext is
read from the stream as a sequence of strings as specified in The Common Object
Request Broker: Architecture and Specification, GIOP chapter.

read_Object
For read_Object, the clz argument is one of the following:

* the Class object for the stub class which corresponds to the type that is statically
expected. Typically, the ORB runtime will allocate and return a stub object of this
stub class.

¢ the Class object for the RMI/IDL interface type that is statically expected. The
ORB runtime must allocate and return a stub object that conforms to this interface.

read_abstract_interface

For read_abstract_interface, the ORB runtime will return either a value object or a
suitable stub object. The specified clz argument is one of the following

¢ the Class object for the stub class which corresponds to the type that is statically
expected.

* the Class object for the RMI/IDL interface type that is statically expected. If a stub
object is returned, it must conform to this interface.

Theread_abstract _interface() andread _abstract i nterface(cl z)
actual implementations may throw the
org.omg.CORBA.portable.IndirectionException exception.

read value

Theread_value() methods unmarshal a value type from the input stream. The
specified cl z is the declared type of the value to be unmarshaled. The specified
rep_i d identifies the type of the value type to be unmarshaled. The specified
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1.21.4.2

fact ory isthe instance of the helper to be used for unmarshaling the boxed value.
The specified val ue is an uninitialized value that is added to the orb’s indirection
table before calling St r eamabl e. _read() or Cust onMar shal . unnmar shal ()
to unmarshal the value.

Theread_val ue() andread_val ue(cl z) actual implementations may throw
the org.omg.CORBA.portable.IndirectionException exception.

read_fixed

The short parameters indicate the digits and scale of the fixed-point decimal. These
parameters are needed because when the f i xed is read off the stream, the

Bi gDeci mal can't be reconstructed to the original digits and scale without explicitly
passing in the digits and scale.

OutputStream Method Semantics

create_input_stream

Thecreat e_i nput _streanm() method returns a new input stream from the output
stream. The method implements copy semantics, so that the current contents of the
output stream is copied to the input stream. Anything subsequently written to the
output stream is not visible to the newly created input stream.

write_Context

Thewrite_context () method writes the specified Cont ext to the stream. The
Cont ext is marshaled as a sequence of strings as specified in The Common Object
Request Broker: Architecture and Specification, GIOP chapter. Only those Context
values specified in the cont ext s parameter are actually written.

write value

Thewrite_ val ue() methods marshal avalue type to the output stream. The first
parameter is the actual value to write. The specified cl z is the declared type of the
value to be marshaled. The specified r ep_i d identifies the type of the value type to be
marshaled. The specific f act ory is the instance of the helper to be used for
marshaling the boxed value.

write_Object

The implementation of wri t e_Qbj ect () shall check if the object passed in is of
type or g. ong. CORBA. Local Obj ect and if so an org.omg.CORBA.MARSHAL
exception shall be thrown.

write fixed

The short parameters indicate the digits and scale of the fixed-point decimal. These
parameters are needed because the information of the maximum number of digits and
scale is lost when the IDL fixed is mapped to a Bi gDeci nal forwite fixed.
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1.21.5 Custom Streaming APIs

The Custom streaming APIs provide for the reading and writing of all the different
valuetypes that may be custom marshaled. The semantics of the methods in these
interfaces are identical to their counterparts (with identical signatures) in the
CORBA_2 3 portable streaming APIs.
public interface CustomQutputStream extends
or g. ong. CORBA. Dat aQut put St r eam {
public void wite_value(java.io.Serializable value);
public void wite_value(java.io.Serializable val ue,
java.lang. String repld);
public void wite_value(java.io.Serializable val ue,
or g. ong. CORBA. port abl e. BoxedVal ueHel per hel per);
public void wite_abstract _interface(
j ava. |l ang. Obj ect obj);
}

public interface Custom nputStream ext ends
or g. ong. CORBA. Dat al nput St ream {
public java.io. Serializable read_val ue();
public java.io. Serializable read_val ue(
java.lang. String repld);
public java.io. Serializable read_val ue(
j ava.l ang. Cl ass expected);
public java.lang. Object read_abstract _interface();
public java.l ang. Obj ect read_abstract _interface(
j ava.l ang. Cl ass expected);
public java.io. Serializable read_val ue(
or g. ong. CORBA. port abl e. BoxedVal ueHel per hel per);
/'l boxed val uet ypes

1.21.6 Portability Stub and Skeleton Interfaces

1.21.6.1 Stub/Skeleton Architecture

The mapping defines a single stub that may be used for both local and remote
invocation. Local invocation provides higher performance for collocated calls on
Servants located in the same process as the client. Remote invocation is used to invoke
operations on objects that are located in an address space separate from the client.

Note that neither stubs nor skeletons are required for interfaces that are defined as
local.

While a stub is using local invocation it provides complete location transparency. To
provide the correct semantics, compliant programs comply with the parameter passing
semantics defined in Section 1.12.2, "Parameter Passing Modes', on page 1-34. When
using local invocation the stub copies all valuetypes passed to them, either asin
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parameters, or as data within in parameters, and passes the resulting copies to the
Servant in place of the originals. The valuetypes are copied using the same deep copy
semantics as would result from GIOP marshaling and unmarshaling.

The following sections describe the characteristics of the stubs and skeletons. The
examples are based on the following IDL:

/l Example IDL
module Example {
exception AnException {};

interface Aninterface {
long length(in string s) raises (AnException);

b

Stub Design

All stubs inherit from a common base class

org. ong. CORBA. port abl e. Obj ect | npl . The class is responsible for
delegating shared functionality such asi s_a() to the vendor specific implementation.
This model provides for a variety of vendor dependent implementation choices, while
reducing the client-side and server “code bloat.”

The stub is named _<interface_ name>St ub where <interface name> is the IDL
interface name this stub is implementing and implements the signature interface
<interface_name>.

The stub class supports either the DIl or the streaming style APIs.

Stubs are not required to define any constructors. However, if they do define special
constructors, a constructor with no arguments must also be defined.

Skeleton Design
Skeletons may be either stream-based or DSI-based.

Stream-based skeletons directly extend the or g. ong. Por t abl eSer ver . Ser vant
class (Section 1.20.2.2, "Mapping of PortableServer::Servant", on page 1-99) and
implement the | nvokeHandl er interface (Section 1.21.6.4, "Invoke Handler", on
page 1-138) as well as the operations interface associated with the IDL interface the
skeleton implements.

DSl-based skeletons directly extend the

org. ong. Port abl eServer. Dynani cl npl ement at i on class (Section
1.20.2.3, "Mapping of Dynamic Skeleton Interface”, on page 1-104) and implement the
operations interface associated with the IDL interface the skeleton implements.

Stream-based Stub Example
package Exanpl e;
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public class _AnlnterfaceStub
extends org. ong. CORBA. port abl e. Obj ect | npl
i mpl ements Anlnterface {
public java.lang. String[] _ids () {
return __ids;
}

private static java.lang. String[] __ids =
{ "IDL: Exanpl e/ Anl nterface:1.0" };

final public static java.lang.C ass _opsC ass =
Exanpl e. Anl nt er f aceQper ati ons. cl ass;

public int length(java.lang.String s)
t hrows Exanpl e. AnException {
whi l e(true) {
if(!this._is_local()) {
or g. ong. CORBA. port abl e. Qut put St ream out put =
nul | ;
org. ong. CORBA. portabl e. | nput Stream i nput = nul | ;
try {
_output = this. request("length", true);
_output.wite string(s);
_input = this. _invoke(_output);
return _input.read_long();
} catch (
or g. ong. CORBA. port abl e. Rerrar shal Excepti on
_exception){
conti nue;
} catch (
org. ong. CORBA. port abl e. Appl i cati onExcepti on
_exception){
java.lang. String _exception_id =
_exception.getld();
if (_exception_id.equals(
Exanpl e. AnExceptionHel per.id())) {

_input = _exception.getlnputStream);
t hr ow Exanpl e. AnExcept i onHel per. read(
_input);
}
t hr ow new or g. ong. CORBA. UNKNOAN(
"Unexpected User Exception: " +
_exception_id);
} finally {
this. rel easeReply(_input);
}
} else {
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/1 co-located call optimzation
or g. ong. CORBA. port abl e. Servant Gbj ect _so =

_servant _preinvoke( "length", _opsdass ) ;
if (_so == null)
continue ;

Exanpl e. Anl nterfaceQperations _self =
(Exanpl e. Anl nt er f aceQper ati ons) _so. servant ;

try {
int result = self.length(s) ;

if (_so instanceof
or g. ong. CORBA. port bl e. Servant Cbj ect Ext)
((org. ong. CORBA. portabl e.
Ser vant Gbj ect Ext) _so).
nor mal Conpl etion() ;
return result ;

} catch (Exanpl e. AnException exc) {
if (_so instanceof
or g. ong. CORBA. port abl e. Ser vant Obj ect Ext)
((org. ong. CORBA. portabl e.
Ser vant Gbj ect Ext) _so).
exceptional Conpl etion( exc ) ;
t hrow exc ;
} catch (RuntinmeException re) {
if (_so instanceof
or g. ong. CORBA. port abl e. Ser vant Obj ect Ext)
((org. ong. CORBA. portabl e.
Ser vant Gbj ect Ext) _so).
exceptional Conpl etion( re ) ;
throwre ;
} catch (Error err) {
if (_so instanceof
or g. ong. CORBA. port abl e. Ser vant Obj ect Ext)
((org. ong. CORBA. portabl e.
Ser vant Gbj ect Ext) _so).
exceptional Conpl etion( err ) ;
throw err ;

} finally {
_servant _postinvoke( _so ) ;

Stream-based Skeleton Example
package Exanpl e;
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abstract public class AnlnterfacePQA
ext ends org. ong. Port abl eServer. Servant
i mpl enment's org. ong. CORBA. port abl e. | nvokeHandl| er
Exanpl e. Anl nterfaceQperations {

public Exanple. Anlnterface _this() {
return Exanpl e. Anl nt er f aceHel per. narr ow(
super. _this_object());
}
public Exanple. Anlnterface _this(org.ong. CORBA. ORB orb) {
return Exanpl e. Anl nt er f aceHel per. narr ow(
super. _this_object(orb));

}

public java.lang. String[] _all_interfaces(
org. ong. Port abl eServer. POA poa
byte[] objectld) {
return __ids;

}

private static java.lang. String[] __ids = {
"1 DL: Exanpl e/ Anl nterface: 1. 0"

i

public org.ong. CORBA. portabl e. Qut put Stream _i nvoke(
String opNane,
org. ong. CORBA. portabl e. I nput Streami s
or g. ong. CORBA. port abl e. ResponseHandl er handl er) {
or g. ong. CORBA. port abl e. Qut put Stream _out put = nul |
if ("length".equal s(opNane)) {
try {
java.lang. String s;
s = is.read_string();
int _result = this.length(s);
_output = handl er.createReply();
_output.write long(_result);
}
catch (Exanpl e. AnException _exception) {
_output = handl er. creat eExcepti onRepl y();
Exanpl e. AnExcepti onHel per.wite(
_output, _exception);

}

return _output;
}
el se {

t hr ow new or g. ong. CORBA. BAD_OPERATI ON() ;
}

}

public class AnlnterfacePQATi e
ext ends Exanpl e. Anl nt erfacePQOA {

private Exanpl e. Anl nterfaceQperations _del egate;
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private org.ong. Portabl eServer. POA _poa;
public Anl nterfacePQATi e(
Exanpl e. Anl nt erfaceQperations del egate) {
this. del egate = del egat e;
}
public Anl nterfacePQATi e(
Exanpl e. Anl nt erf aceQper ati ons del egat e,
org. ong. Port abl eServer. POA poa) {
this. del egate = del egate;
this. _poa = poa;
}
public Exanpl e. Anl nterfaceQperations _del egate() {
return this. _del egate;
}
public void _del egate(
Exanpl e. Anl nt erfaceQperations del egate) {
this. del egate = del egate;
}
public org.ong. Portabl eServer. POA _default POA() {
if(_poa !'=null) {
return _poa;

}
el se {

return super._default POA();
}

}
public int length (java.lang. String s)

t hrows Exanpl e. AnException {
return this._del egate.l ength(s);

Dynamic (Dl -based) Stub Example
package Exanpl e;

public class _AnlnterfaceStub
extends org. ong. CORBA. port abl e. Obj ect | npl
i mpl ements Exanpl e. Anlnterface {
public java.lang. String[] _ids() {

return __ids;

}

private static java.lang. String[] __ids = {
"1 DL: Exanpl e/ Anl nterface: 1. 0"

b

public int length (java.lang. String s)
t hrows Exanpl e. AnException {
or g. ong. CORBA. Request _request =
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this._request("length");
_request.set_return_type(
_orb().get _primtive tc(
org. ong. CORBA. TCKi nd. tk_l ong) ) ;
org.ong. CORBA. Any $s = _request.add_in_arg();
$s.insert_string(s);
_request . exceptions().add(
Exanpl e. AnExcept i onHel per. type());
_request.invoke();
j ava.l ang. Excepti on _exception =
_request.env().exception();
i f(_exception !'= null) {
i f(_exception instanceof
or g. ong. CORBA. UnknownUser Excepti on) {
or g. ong. CORBA. UnknownUser Except i on
_user Exception =
(org. ong. CORBA. UnknownUser Except i on)
_exception;
i f(_user Exception. except.type().equal s(
Exanpl e. AnExcepti onHel per.type())) {
t hr ow Exanpl e. AnExcepti onHel per. extract (
_user Excepti on. except);

}
el se {
t hr ow new or g. ong. CORBA. UNKNOMN( ) ;
}
}
t hrow (org. ong. CORBA. Syst enException) _exception
}
int result;
_result = _request.return_value().extract_long();

return _result;

Dynamic (DSl -based) Skeleton Example
package Exanpl e;

abstract public class AnlnterfacePOA
ext ends org. ong. Portabl eServer. Dynam cl npl enent ati on
i mpl ements Exanpl e. Anl nterfaceQperations {
public Exanple. Anlnterface _this() {
return Exanpl e. Anl nt er f aceHel per. narr ow(
super. _this_object());
}
public Exanpl e. Anlnterface _this(org.ong. CORBA. ORB orb) ({
return Exanpl e. Anl nt er f aceHel per. narr ow(
super. _this_object(orb));
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public java.lang. String[] _all_interfaces(
org. ong. Port abl eServer. POA poa,
byte[] objectld) {

return __ids;
}
private static java.lang. String[] _ids = {
"1 DL: Exanpl e/ Anl nterface: 1. 0"
b
public void invoke(org.ong. CORBA. Server Request _request){
java.lang. String _nmethod = _request.operation();
i f("length".equal s(_nethod)) {
try {

org. ong. CORBA. NVLi st _parans =

_orb().create_list(1);
org.ong. CORBA. Any $s = _orb().create_any();
$s.type(_orb().get _prinmtive tc(

org. ong. CORBA. TCKi nd. tk_string));
_parans. add_val ue(

"s", $s, org.ony. CORBA. ARG | N. val ue);
_request. argunent s(_par ans) ;
java.lang. String s;

s = $s.extract_string();
int _result = this.length(s);
org. ong. CORBA. Any resultAny =

_orb().create_any();
_resultAny.insert_long(_result);
_request.set_result(_resultAny);

}
catch (Exanpl e. AnException _exception) ({
org. ong. CORBA. Any _excepti onAny =

_orb().create_any();

Exanpl e. AnExcepti onHel per.insert(

_exceptionAny, _exception);
_request. set _exception(_excepti onAny);

}

return,
}
el se {

t hr ow new or g. ong. CORBA. BAD_OPERATI ON() ;
}

1.21.6.2 Sub and Skeleton ClassHierarchy

The required class hierarchy is shown in Figure 1-2 on page 1-131. The hierarchy is
shown for a sample IDL interface Foo. Classes which are Java interfaces are indicated
with the word interface before the class name. Classes in the or g. ong package are
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defined by the Java mapping. Classes with a slash in the upper left-hand corner
indicate classes that are generated by the IDL compiler or other tools. Classes
beginning with User indicate user defined classes, which implement interfaces.

The following diagram shows the hierarchy used for DSI-based skeletons. For stream-
based skeletons, the or g. ong. Port abl eSer ver. Dynam cl npl enent ati on
class is omitted from the hierarchy, and FooPQA extends

org. ong. Port abl eServer. Servant and implements

or g. ong. CORBA. port abl e. | nvokeHandl er.

interface

or g. ong. CORBA. (bj ect

or g. ong. Port abl eServer. Servant

A

interface

org. ong. portabl e. Obj ect | npl FooOper at i ons

T

org. ong. Port abl eServer
Dynami cl npl enent ati on

‘ T
I nterface
A f A
_FooStub
FooPQATi e
Delegates To
User FooDel egat e User Fool npl

Figure 1-2  Class hierarchy for portable Java stubs and skeletons
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1.21.6.3 Portable Objectlmpl

The Objectimpl class is the base class for stubs. It provides the basic delegation
mechanism.

package org. ong. CORBA. port abl e;

public class Servant Object {
public java.l ang. Obj ect servant;

}
abstract public class Servant Obj ect Ext extends Servant Obj ect
{

abstract public void nornmal Conpl etion() ;

abstract public void exceptional Conpl eti on(

Thr owabl e t hr

)

}

abstract public class Objectlnpl inplenents
org. ong. CORBA. Obj ect {

private transient Del egate __ del egate;

public Del egate get del egate() {
if (__delegate == null) {
t hr ow new or g. ong. CORBA. BAD_OPERATI ON() ;
}

return __ del egat e;

}

public void _set del egat e(Del egate del egate) {
__del egate = del egat e;

}
public abstract String[] _ids() {...}

/1 nmethods for standard CORBA st uff

/**

* @leprecat ed Deprecated by CORBA 2. 3.

*/

public org.ong. CORBA. I nterfaceDef _get interface() {
return get delegate().get _interface(this);

}

public org.ong. CORBA. Object get interface def() {
return _get delegate().get _interface def(this);

}
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public String repository id() {
return _get delegate().repository id( this ) ;
}

public org.ong. CORBA. hject _duplicate() {
return _get del egate().duplicate(this);

}

public void _release() {
_get _del egate().rel ease(this);

}

public boolean _is a(String repository id) {
return _get delegate().is_a(this, repository_id);

}

public bool ean _is_equival ent (org. ong. CORBA. Obj ect rhs) {
return _get delegate().is_equivalent(this, rhs);

}

public boolean non_existent() {
return _get del egate().non_existent(this);

}

public int _hash(int maxinmn) {
return _get del egate(). hash(this, maxinmm;

}

public org.ong. CORBA. Request _request (String operation) ({
return _get del egate().request(this, operation);

}

public org.ong. CORBA. portabl e. Qut put Stream _request (
String operation, bool ean responseExpected) {
return _get del egate().request(
this, operation, responseExpected);

}

public org.ong. CORBA. portable. | nputStream _i nvoke(
or g. ong. CORBA. port abl e. Qut put St ream os)
throws Applicati onException, Remarshal Exception {
return _get delegate().invoke(this, os);

}

public void _rel easeRepl y(
org. ong. CORBA. portable. I nputStreamis) ({
return _get delegate().rel easeReply(this, is);

}

public org.ong. CORBA. Request _create_request(
org. ong. CORBA. Context ctx, String operation
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org. ong. CORBA. NVLi st arg_li st,

org. ong. CORBA. NanedVal ue result) {

return _get del egate().create_request(
this, ctx, operation, arg list, result);

}

public Request _create_ request(

org. ong. CORBA. Context ctx, String operation

org. ong. CORBA. NVLi st arg_li st,

or g. ong. CORBA. NanedVal ue result,

or g. ong. CORBA. Excepti onLi st excepti ons,

or g. ong. CORBA. Cont ext Li st contexts) {

return _get del egate().create_request(
this, ctx, operation,arg_list, result, exceptions,
cont exts);

}

public Policy _get policy(int policy type) {
return _get delegate().get _policy(this, policy type);
}

publ i c Domai nManager[] _get _domai n_managers() {
return _get del egate().get _domai n_managers(this);
}

public org.ong. CORBA. Ohj ect _set policy_override(
org.ong. CORBA. Policy [] policies,
org. ong. CORBA. Set Overri deType set _add) {
return _get del egate().set_policy_override(
this, policies, set_add);

}

public org.ong. CORBA. ORB _orb() {
return _get _delegate().orb(this);
}

public boolean _is local () {
return _get delegate().is_local (this);
}

public Servant Cbj ect _servant_prei nvoke(
String operation, Cass expectedType) {
return _get del egate().servant_prei nvoke(
this, operation, expectedType);

}

public void _servant_postinvoke(Servant Qbj ect servant) {
_get _del egate().servant _postinvoke(this, servant);
}

public String toString() {
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}

if ( __delegate !'= null )
return _ delegate.toString(this);
el se
return getC ass().getNane() + ": no del egate set";
}
public int hashCode() {
if ( __delegate !'= null )
return _ del egat e. hashCode(t hi s);
el se
return SystemidentityHashCode(this);
}
public bool ean equal s(java. |l ang. Qbj ect obj) {
if ( __delegate !'= null )
return __ del egate.equal s(this, obj);
el se
return (this == obj);

}

public Policy _get_client_policy( int type)
{

}

return _get_del egate().get_client_policy(this,type);

public Policy[] _get_policy_overrides( int[] types )
{

return _get del egate().get policy overrides(
this, types)
}

public bool ean _validate connection(
or g. ong. CORBA. Pol i cyLi st Hol der inconsistent_policies )

{

return _get_del egate().validate_connection(
this, inconsistent _policies )

}

public org.ong. CORBA. Obj ect _get_conponent ()
{

return _get del egate().get conmponent( this )

}
public org.ong. CORBA. ORB _get _orb()
{
return _orb()
}

package org. ong. CORBA 2 3. portable;
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public abstract class Objectlnpl extends

org. ong. CORBA. port abl e. Obj ect I npl {

/** Returns the codebase for this object reference.
* @eturn the codebase as a space delinmted list of url
* strings or null if none

*/

public java.lang. String _get codebase() {

org. ong. CORBA. port abl e. Del egate del egate =
_get _del egate();
i f (del egate instanceof
org.ong. CORBA 2 3. portable. Del egate) {
return ((org.ong. CORBA 2 3. portabl e. Del egat e)
del egat e) . get _codebase(t his);
}

return null;

}

_ids

The method _i ds() returns an array of repository ids that an object implements. The
string at the zero index represents the most derived interface. The last id, for the
generic CORBA object (i.e., “IDL:omg.org/CORBA/Object:1.0") is implied and not
present.

Streaming Stub APl s

The method _r equest () iscalled by a stub to obtain an Qut put St r eamfor
marshaling arguments. The stub must supply the operation name, and indicate if a
response is expected (i.e., is this a one way call).

The method _i nvoke() is called to invoke an operation. The stub provides an
OutputStream that was previously returned from a _r equest () call. The method
_invoke() returns an | nput St r eamthat contains the marshaled reply. The

_i nvoke() method may throw only one of the following: an ApplicationException,
a RemarshalException, or a CORBA system exception as described below:

* An ApplicationException is thrown to indicate the target has raised a CORBA user
exception during the invocation. The stub may access the | nput St r eamof the
ApplicationException to unmarshal the exception data.

* A RemarshalException is thrown if the stub was redirected to a different target
object and remarshaling is necessary, thisis normally due to a GIOP object forward
or locate forward message. In this case, the stub then attempts to reinvoke the
request on behalf of the client after verifying the target is still remote by invoking
_is_local () (seeLoca Invocation APIs on page 1-137). If _i s_| ocal ()
returns Tr ue, then an attempt to reinvoke the request using the Local Invocation
APIs shall be made.
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¢ |f the CORBA system exception org.omg.CORBA .portable.UnknownExceptio is
thrown, the stub translates it to the nested exception that the UnknownException
contains, if possible. If thisis not possible, the stub passes the UnknownException
on directly to the user.

¢ If the CORBA system exception being thrown is not
org.omg.CORBA.portable.UnknownException, then the stub passes the
exception directly to the user.

The method _r el easeRepl y() may optionally be called by a stub to release areply
stream back to the ORB when unmarshaling has completed. The stub passes the
InputStream returned by _i nvoke() or

Appl i cati onExcepti on. getl nput Strean() . A null value may also be passed
to_rel easeRepl y(), in which case the method is a noop. This method may be
used by the ORB to assist in buffer management.

Local I nvocation APIs

Local invocation is supported by the following methods and classes.

The _i s_l ocal () method is provided so that stubs may determine if a particular
object isimplemented by alocal servant and hence local invocation API’s may be used.
The i s_| ocal () method returnstrue if the servant incarnating the object is located
in the same process as the stub and they both share the same ORB instance. The
_is_local () method returns f al se otherwise. The default behavior of
_is_local () istoreturnf al se.

The _servant _prei nvoke() method isinvoked by alocal stub to obtain a Java
reference to the servant that should be used for this request. The method takes a string
containing the operation name and a Class object representing the expected type of the
servant as parameters and returns a ServantObject object.

Note - ORB vendors may subclass the ServantObject object to return an additional
request state that may be required by their implementations.

The operation name corresponds to the operation name as it would be encoded in a
GIOP request. The expected type is the Class object associated with the operations
class of the stub's interface (e.g., a stub for an interface Foo, would pass the Class
object for the FooQper at i ons interface). The method returns anul | value if the
servant is not local or the servant has ceased to be local as a result of the call (i.e., due
to a ForwardRequest from a POA ServantManager). The method throws an
org.omg.CORBA.BAD_PARAM exception if the servant is not of the expected type.
If aSer vant Obj ect object is returned, then the servant field has been set to an
object of the expected type.

Note - The object may or may not be the actual servant instance.

The local stub may cast the servant field to the expected type, and then invoke the
operation directly. The Ser vant Request object isvalid for only one invocation, and
cannot be used for more than one invocation.
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1.21.6.4

If the ServantObject returned by the _servant_preinvoke() call is an instance of
ServantObjectExt, the local invocation code must also satisfy the following conditions:

1. If the invocation on the servant completes without throwing an exception, then the
stub code must call servant.normalCompletion after the invocation completes.

2. If the invocation on the servant throws exception exc, then the stub code must call
servant.exceptional Completion(exc) after the invocation completes.

3. In either case, the servant completion call must occur before the
_servant_postinvoke call.

Note that an older stub may fail to satisfy these conditions. In this case, any request
interceptors that run during local invocations will be unable to correctly report the
completion of the request in the Portabl el nterceptor::Requestinfo reply_status field.

The _servant _posti nvoke() method is invoked after the operation has been
invoked on the local servant. The local stub must pass the instance of the

Ser ver Cbj ect object returned from the _ser vant _pr ei nvoke() method as an
argument. This method must be called if _ser vant _pr ei nvoke() returned a non-
null value, even if an exception was thrown by the servant’s method. For this reason,
the call to _servant posti nvoke() should be placed inaJavafi nal | y clause.

Invoke Handler

The or g. ong. CORBA. port abl e. | nvokeHandl er interface provides a
dispatching mechanism for an incoming call. It is invoked by the ORB to dispatch a
reguest to a servant.

package org. ong. CORBA. port abl e;

public interface | nvokeHandl er {
Qut put St ream _i nvoke(
String net hod,
I nput Stream i s,
ResponseHandl er handl er);

}

The _i nvoke() method receives requests issued to any servant that implements the
I nvokeHandl er interface. The | nput St r eamcontains the marshaled arguments.
The specified ResponseHand!| er will be used by the servant to construct a proper
reply. The only exceptions that may be thrown by this method are CORBA
SystemExceptions. The returned Qut put St r eamis created by the
ResponseHandl| er and contains the marshaled reply.

A servant shall not retain a reference to the ResponseHandl| er beyond the lifetime
of the method invocation.

Servant behavior is defined as follows:
» Determine correct method, and unmarshal parameters from | nput St r eam
* Invoke method implementation.
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» If no user exception, create a normal Repl y using the ResponseHandl er
 |If user exception occurred, create an exception reply using ResponseHand| er
» Marsha reply into Qut put St r eamreturned by the ResponseHandl er

» Return the Qut put St r eamto the ORB

1.21.6.5 ResponseHandler

Theor g. onmg. CORBA. port abl e. ResponseHand| er interfaceis supplied by an
ORB to a servant at invocation time and allows the servant to later retrieve an

Qut put St r eam for returning the invocation results.

package org. ong. CORBA. port abl e;

public interface ResponseHandl er {

/**
* Called by servant during a nethod invocation.
* The servant should call
* this method to create a reply marshal buffer if
* no exception occurred.
*
* Returns an QutputStream suitable for
* marshalling reply.
*

/
CQut put St ream cr eat eRepl y() ;

/**

Cal l ed by servant during a nmethod invocation.
The servant should call

this method to create a reply marshal buffer if
a user exception occurred.

Ret urns an Qut put Stream suitable for marshalling
the exception ID and the user exception body.

/

CQut put St r eam cr eat eExcepti onRepl y();

[ T I

1.21.6.6 Application Exception

The org.omg.CORBA.portable.ApplicationException class is used for reporting
application level exceptions between ORBs and stubs.

The method get | d() returns the CORBA repository ID of the exception without
removing it from the exception’s input stream.

package org. ong. CORBA. port abl e;

public class Applicati onException extends Exception {
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public ApplicationException(
String id, org.ong. CORBA. portable. | nputStreamis)
{...}

public String getld() {...}

public org.ong. CORBA. portabl e. | nput St ream
get | nput St ream()
{...}
}

The constructor takes the CORBA repository 1D of the exception and an input stream
from which the exception data can be read as its parameters.

1.21.6.7 Remarshal Exception

The org.omg.CORBA.portable.RemarshalException class is used for reporting
locate forward exceptions and object forward GIOP messages back to the ORB. In this
case the ORB must remarshal the request before trying again. See Stub Design on page
1-124 for more information.

package org. ong. CORBA. port abl e;

final public class Remarshal Excepti on extends Exception {
publ i ¢ Remarshal Exception() {

super () ;
}

1.21.6.8 UnknownException

The org.omg.CORBA.portable.UnknownException is used for reporting unknown
exceptions between ties and ORBs and between ORBs and stubs. It provides a Java
representation of an UNKNOWN system exception that has an

UnknownExcept i onl nf o service context.

package org. ong. CORBA. port abl e;

public class UnknownExcepti on extends
or g. ong. CORBA. Syst enException {
public Throwabl e ori gi nal Ex;
publi ¢ UnknownExcepti on( Throwabl e ex) {
super ("", 0, ConpletionStatus. COWPLETED MAYBE) ;
origi nal Ex = ex;

}

UnknownExcept i on(
Thr owabl e ex, int mnor_code, ConpletionStatus status)

super ("", mnor_code, status);
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origi nal Ex = ex;

}

UnknownExcepti on( Throwabl e ex, String nmessage){
super (nessage, 0, Conpl etionStatus. COWPLETED MAYBE) ;
origi nal Ex = ex;

}

UnknownExcept i on(
Throwabl e ex, String nessage,

i nt

m nor _code, Conpl etionStatus status){

super (nessage, m nor_code, status);
ori gi nal Ex = ex;

1.21.7 Delegate Sub

The delegate class provides the ORB vendor specific implementation of CORBA

object.

/1l Java

package org. ong. CORBA. port abl e;

public abstract class Del egate {

/**

* @leprecat ed Deprecated by CORBA 2. 3.

*/
public
org.

public
org.

public
org.

public
org.

public

public
Stri

public
org.

public
org.

abstract org.ong. CORBA. I nterfaceDef get interface(
ongy. CORBA. Ohj ect sel f);

abstract org.ong. CORBA. (hject get _interface_def(
ongy. CORBA. Ohj ect sel f);

abstract String repository_id(
ongy. CORBA. Ohj ect sel f);

abstract org.ong. CORBA. (bj ect duplicate(
ongy. CORBA. Ohj ect sel f);

abstract void rel ease(org. ong. CORBA. (hj ect sel f);

abstract bool ean is_a(org. ong. CORBA. (hj ect sel f,
ng repository id);

abstract bool ean non_exi stent (
ongy. CORBA. Ohj ect sel f);

abstract bool ean is_equival ent(
ongy. CORBA. Ohj ect sel f, org. ong. CORBA. Obj ect rhs);
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public abstract int hash(
org. ong. CORBA. (bj ect self, int max);

public abstract org.ong. CORBA Request create_request(
or g. ong. CORBA. (bj ect sel f,
or g. ong. CORBA. Cont ext ctXx,
String operation,
org. ong. CORBA. NVLi st arg_li st,
or g. ong. CORBA. NanedVal ue result);

public abstract org.ong. CORBA. Request create_request (
or g. ong. CORBA. (bj ect sel f,
or g. ong. CORBA. Cont ext ctXx,
String operation,
org. ong. CORBA. NVLi st arg_li st,
org. ong. CORBA. NanedVal ue result,
org. ong. CORBA. Excepti onLi st excepts,
org. ong. CORBA. Cont ext Li st contexts);

public abstract org.ong. CORBA. Request request (
org. ong. CORBA. Obj ect self, String operation);

public org.ong. CORBA. portabl e. Qut put Stream request (
org. ong. CORBA. Obj ect self, String operation,
bool ean responseExpected) {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

public org.ong. CORBA. portabl e. | nputStream i nvoke(
org. ong. CORBA. Obj ect sel f,
or g. ong. CORBA. port abl e. Qut put St r eam 0s)
throws Applicati onException, Remarshal Exception {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

public void rel easeRepl y(
org. ong. CORBA. Obj ect sel f,
org. ong. CORBA. portable. I nput Streamis) ({
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

public org.ong. CORBA. Policy get_policy(
org.ong. CORBA. (bj ect self, int policy type) {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

}

public org. ong. CORBA. Donai nManager[] get _domai n_manager s(
org. ong. CORBA. (bj ect self) {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

}

public org.ong. CORBA. Ohj ect set _policy_override(
org. ong. CORBA. Obj ect sel f,
org. ong. CORBA. Pol i cy[] policies,
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org. ong. CORBA. Set Overri deType set _add) {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

}

public org.ong. CORBA. Policy get_client_policy(
org. ong. CORBA. (bj ect self, int type )
{

}

t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

public org.ong. CORBA. Policy[] get policy overrides(
org. ong. CORBA. (bj ect self, int[] types )
{

}

t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

public bool ean val i date_connecti on(

org. ong. CORBA. Obj ect sel f,

or g. ong. CORBA. Pol i cyLi st Hol der inconsistent_policies )
{

}

t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

public org.ong. CORBA. Obj ect get_component (
org. ong. CORBA. (bj ect self )
{

}

public org.ong. CORBA ORB or b(
org. ong. CORBA. (bj ect self) {
t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

t hr ow new or g. ong. CORBA. NO_| MPLEMENT() ;

}

public bool ean is_| ocal (org. ong. CORBA. Cbj ect self) {
return false;
}

public Servant Cbject servant_prei nvoke(
org. ong. CORBA. Obj ect sel f,
String operation, Cass expectedType) {
return null;

}

public void servant_postinvoke(
org. ong. CORBA. (bj ect sel f, Servant Qbj ect servant) ({
}

public String toString(org.ony. CORBA. Ohj ect self) {
return self.getd ass().getNane() + ":" +
this.toString();
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}

public int hashCode(org. ong. CORBA. Cbject self) {
return SystemidentityHashCode(sel f);
}

publ i ¢ bool ean equal s(
org. ong. CORBA. Obj ect self, java.lang. Object obj) {
return (sel f==o0bj);

}
package org. ong. CORBA 2 3. portable;

public abstract class Del egate extends
org. ong. CORBA. port abl e. Del egate {
/** Returns the codebase for this object reference.
* @aramself the object reference for which to return
* the codebase
* @eturn the codebase as a space delinmted list of url
* strings or null if none
*/
public java.lang. String get_codebase(
org. ong. CORBA. Obj ect self) {
return null;

1.21.8 Servant Delegate

The Delegate interface provides the ORB vendor specific implementation of
PortableServer::Servant.

package org. ong. Portabl eServer. portabl e;

i mport org.ong. Portabl eServer. Servant;
i mport org.ony. Portabl eServer. POA;

public interface Del egate {
org. ong. CORBA. ORB or b(Servant self);
org. ong. CORBA. Obj ect this_object(Servant self);
PQOA poa( Servant self);
byte[] object _id(Servant self);
PQOA default POA(Servant self);
bool ean is_a(Servant self, String repository_id);
bool ean non_exi stent (Servant self);

/**

* @leprecat ed Deprecated by CORBA 2. 2.
*/
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org.ong. CORBA. I nterfaceDef get interface(Servant self);
org. ong. CORBA. Obj ect get _interface_def(Servant self);
String repository id( Servant self );

1.21.9 ORB Initialization

The ORB class represents an implementation of a CORBA ORB. Vendor specific ORB
implementations can extend this class to add new features.

There are several cases to consider when creating the ORB instance. An important
factor is whether an applet in a browser or an stand-alone Java application is being
used.

In any event, when creating an ORB instance, the class names of the ORB
implementation are located using the following search order:

» check in Applet parameter, if any

» check in properties parameter, if any

» check in the System properties

» check in orb.properties file, if it exists (Section 1.21.9.2, "orb.properties file", on
page 1-145)

« fall back on a hardcoded default behavior

1.21.9.1 Sandard Properties
The OMG standard properties are defined in the following table.

Table 1-3 Standard ORB properties

Property Name Property Value

org.omg.CORBA.ORBClass class name of an ORB
implementation

org.omg.CORBA.ORBSingletonClass | class name of the singleton ORB
implementation

1.21.9.2 orb.propertiesfile

Theor b. properti es fileis an optiona file. The search order for the fileis
1 The user’'s home directory, given by the user.home system property.

2 The<j ava- hone>/1i b directory, where <j ava- home> is the value of the
System property j ava. hone.

It consists of lines of the form <pr operty- nanme>=<pr operty-val ue>.
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See Table 1-3 for alist of the property hames and values that are recognized by
ORB.init. Any property names not in this list shall be ignored by ORB. i nit (). The
file may also contain blank lines and comment lines (starting with #), which are
ignored.

1.21.9.3 ORBInitialization Methods

There are three forms of initialization as shown below. In addition the actual ORB
implementation (subclassed from ORB) must implement the set _par anet er s()
methods so that the initialization parameters will be passed into the ORB from the
initialization methods.

/1 Java

package org. ong. CORBA;

abstract public class ORB {
/1 Application init
public static ORB init(

String[] args, java.util.Properties props) {
/1 call to: set_paraneters(args, props);

}
/1 Applet init

public static ORB init(
j ava. appl et . Appl et app, java.util.Properties props) {
[l call to: set_paraneters(app, props);

/'l Default (singleton) init

public static ORB init()
{...}

/1 1 nmplenented by subclassed ORB i npl enentati ons
/1 and called by init methods to pass in their parans

abstract protected void set_ paraneters(
String[] args, java.util.Properties props);
abstract protected void set_ paraneters(
Appl et app, java.util.Properties props);
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Default initialization

The default initialization method returns the singleton ORB. If called multiple times it
will always return the same the Java object.

The primary use of the no-argument version of ORB. i ni t () isto provide a factory
for TypeCodes for use by Helper classes implementing thet ype() method, and to
create Any instances that are used to describe union labels as part of creating a union
TypeCode.

In the case of an ORB within a browser, these Helper classes may be baked-in to the
browser (e.g., for the interface repository stubs or other wildly popular IDL) and so
may be shared across untrusted applets downloaded into the browser. The returned
ORB instance is shared across al applets and therefore must have sharply restricted
capabilities so that unrelated applets can be isolated from each other. It is not intended
to be used directly by applets.

The following list of ORB methods are the only methods which may be called on the
singleton ORB. An attempt to invoke any other ORB method shall raise the system
exception NO_IMPLEMENT.

 create_xxx_tc(), where xxx is one the defined typecode
types
e get primtive tc()
e create_any()
Operations on an Any created using the singleton ORB will be limited by the

restrictions applicable to the singleton ORB; those which require the use of a fully
functional ORB will result in a NO_IMPLEMENT system exception.

Application initialization

The application initialization method should be used from a stand-alone Java
application. It is passed a array of strings which are the command arguments and a list
of Java properties. Either the argument array or the properties may be nul | .

It returns a new fully functional ORB Java object each time it is called.

Appletinitialization

The applet initialization method should be used from an applet. It is passed “the
applet” and a list of Java properties. Either the applet or the properties may be nul | .

It returns a new fully functional ORB Java object each time it is called.
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1.22 Java Mapping for CORBA Messaging

1.22.1 Introduction

The CORBA messaging specification creates new requirements for the Java mapping.
The Java mapping must define what code needs to be generated for sendc and sendp
operations consistent with the current standards for ordinary static invocations, and the
standard APIs that must be supported for portable AMI stubs. The work is still in

progress, so this chapter is largely a placeholder in the current version of this
specification.

1.22.2 Mapping of Native Types

M essaging::UserExceptionBase is mapped to org.omg.CORBA .UserException.
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