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Preface
About thel DL Guide

The Spectra ORB C Edition IDL Guide provides instructions and background
information needed to understand the IDL language, data types, IDL to C mappings, and
how to use the Spectra ORB C Edition IDL to C compiler.

The IDL Guide is intended to be used with the Spectra ORB C Edition Reference and
User Guides, as well as the other documents included with the Spectra ORB C Edition
product: please refer to the Product Guide for acomplete list of documents.

Intended Audience

The IDL Guide is intended to be used by developers and engineers, working in a
distributed computing environment using Spectra ORB, who have a good level of
knowledge and experience of CORBA and IDL.

Organisation
The IDL Guide is organized as follows:

e Chapter 1, Introduction to IDL, as the title states, introduces the OMG's Interface
Definition Language (IDL).

» Chapter 2, Concepts and Features, describes the IDL basics and provides essential
background information.

 Chapter 3, Compiling an IDL Specification describes how to write IDL files which will
be used to generate applications’ native language source files (in C).

» Section 4, IDL to C Mapping, describesthe OMG's IDL to C language mapping for the
ORB.
Conventions

The conventions listed below are used to guide and assist the reader in understanding the
IDL Guide.

& Item of special significance or where caution needs to be taken.
i Item contains helpful hint or special information.

Information applies to Windows (e.g. XP, Vista, Windows 7) only.
Information applies to Unix-based systems (e.g. Solaris) only.

C C language specific.
C++  C++language specific.
Java  Javalanguage specific.

Hypertext links are shown as blue italic underlined.
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On-Line (PDF) versions of this document: Items shown as cross references to other parts
of the document, e.g. Contacts on page X, are hypertext links: jump to that section of the
document by clicking on the cross reference.

% Commands or input which the user enters on the
command |ine of their conputer term nal

Cour i er fontsindicate programming code and file names.

Extended code fragments are shown in shaded boxes:
NanmeConponent newNanme[] = new NanmeConponent[1];

/] set id field to “exanple” and kind field to an enpty string
newNane[ 0] = new NaneConponent (“exanple”, “*);

Italics and I talic Bold are used to indicate new terms, or emphasise an item.
Sans-serif Bold isused to indicate user-related actions, e.g. File > Save from a menu.

Sep 1: Oneof several steps required to complete a task.

Contacts
PrismTech can be reached at the following contact points for information and technical
support.
USA Corporate Headquarters European Head Office
PrismTech Corporation PrismTech Limited
400 TradeCenter PrismTech House
Suite 5900 5th Avenue Business Park
Woburn, MA Gateshead
01801 NE11 ONG
USA UK
Tel: +1 781 569 5819 Tel: +44 (0)191 497 9900
Fax: +44 (0)191 497 9901
Web: http: //www.prismtech.com
Technical questions:  crc@prismtech.com (Customer Response Center)
Sales enquiries: sales@prismtech.com
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CHAPTER

|ntroduction to IDL

The Interface Definition Language (IDL) enables interfaces to be defined which are
independent of any particular programming language. This enables the components of
CORBA-based distributed applications to be written in whichever programming
language is most appropriate, where different components of the same application can
even be written in different languages. For example, a client could be written in Java and
aserver in C, C++, or even COBOL.

This capability provides enormous power and flexibility, especially where legacy
applications must be made to communication with new applications or components
which have been written in a different language.

In CORBA, the object’s interface defines the operations the object provides and how a
client interacts with the object. The interface represents the contract between an object
and a client that attempts to use that object. The interface defines the object’s reference
and allows an object to declare its type and the names of its inherited types. It also
provides the names of the operations it supports and the parameters and return types of
those operations.

To implement an object described in IDL, the interface description must be translated
into the appropriate programming language constructs as defined by CORBA's IDL
mapping for that language. Translation is performed by an IDL compiler supplied with
the ORB. The IDL compiler is described in Using the IDL Compiler on page 17.

The IDL to C language mapping is compliant with the OMG C Language Mapping
Soecification, OMG document 99-07-35.

Defining the Object’s I nterface

In IDL, an object’s interface consists of a set of hamed operations and the parameters
supplied to those operations. The following example shows how IDL would define the
interface of an object in asimple application:

i nterface Sinpleject

bool ean oneQperation (in string aString);
voi d anot herOperation (in string anotherString);

b

A description of aninterfacein IDL is called an IDL specification of that interface. IDL
specifications should be created in asourcefilewitha. i dl file extension.

3
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CORBA IDL

1.1 Definingthe Object’sInterface

IDL source files are passed to the ORB’s IDL compiler, to generate new files with
programming-language constructs and implementations that can be used in an
application. The IDL interface construct maps directly to the programming language’s
construct for an object reference:

The following sections describe IDL and the constructs you can use to define an object’s
interface.

& PRISMTECH



CHAPTER

Concepts and Features

The OMG's Interface Definition Language (IDL) is a modelling language for defining
interfaces. The interface definitions created are platform and language independent. The
IDL interface definitions enable applications, which have been implemented in different
programming languages, for example C, C++, Java, or even COBOL, to transparently
communicate with each other through ORB middleware.

IDL compilers generate programming code for specific languages (such C, C++, Java,
or COBOL) using the IDL interface definitions mentioned above. An individual IDL
compiler is designed to generate programming code for a specific language and in
accordance with an appropriate mapping specification defined by the OMG.

IDL compilers use the interface definitions to create the appropriate classes, methods,
operations, parameters and attributes needed for the specific programming language
used by the devel oper. The developers use the IDL-generated files as the basis for
implementing client and server components of their distributed, CORBA-based
applications.

This section describes the basics of the IDL language and how to use it to create
programming language-specific applications. The complete description of the syntax and
semantics of IDL are given in the OMG's Common Object Request Broker Architecture
and Specification document.

IDL Language Basics

The IDL syntax is similar to C++ syntax. The key differences between IDL and C++
syntax are:

+ afunction return type is mandatory

» aname must be supplied with formal parameter in an operation declaration

» aparameter list consisting of asingle void token does not act as an empty parameter list
* tagsarerequired for structures, discriminated unions, and enumerations

* integer types cannot be declared asi nt or unsi gned; they must be explicitly declared
asshort,long,orlong | ong

* char typescannot be qualified assi gned or unsi gned

IDL Conventions

& PRISMTECH

The Interface Definition Language uses the conventions described below.
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2.11DL LanguageBasics

Comments

There are two comment delimitersin IDL:
e The comment pair / * and */ isused to delimit comments that span multiple lines.

» The double dash // begins a comment that is terminated at the end of a line. The
comment may be placed after a code statement on the same line or on aline by itself.

Comments do not nest.

|dentifiers

Identifiers are names for IDL definitions such as constants, types, and operations. An
identifier is an arbitrarily long sequence of letters, digits, and the underscore (_)
character. Identifiers must begin with aletter.

In this example, MaxVal isan IDL identifier for along integer:
| ong MaxVal ;

Identifiers are scoped. See Modules on page 15 for information on how scoping works
with identifiers.

Identifiers are case sensitive in that a given identifier must be spelled identically with
respect to case throughout an IDL specification. However, using two different identifiers
which differ only in case will produce a compilation error.

IDL reserves a set of keywords that cannot be used as identifiers. These reserved
keywords are shown in Table 1, IDL Keywords.

Table11DL Keywords

abstract double local raises truncatable
any enum long readonly typedef
attribute exception module sequence unsigned
boolean factory native short union
case FALSE Object string ValueBase
char fixed octet struct valuetype
const float oneway supports void
context in out switch wchar
custom inout private TRUE wstring
default interface public

Thetypedef Mechanism

6
CORBA IDL

Usethet ypedef mechanism to name adatatype. A t ypedef definition beginswith the
keyword t ypedef , followed by the data type and t ypedef name. You can hame basic
data types, constructed data types, and template types using t ypedef declarations.
t ypedef s aretypically used to name template types, such as sequences and arrays.
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2.1.3 DataTypes

IDL supports the basic data types such as char, short, long, and float; structured types
such as structs, unions, and enumerations; template types such as sequences, arrays, and
strings; and structured exceptions. The interface type can also be used as an operation
parameter. An interface argument is passed as an object reference that refers to the
instance of the object implementation it represents. CORBA defines an any type that
can represent any IDL type and can be used as an argument or value type wherever
multiple different types are acceptable. You can use typedefs or create an alias for any of

these types.

2.1 1DL LanguageBasics

An IDL compiler for a specific programming language maps basic IDL data types to the
appropriate native data types of that programming language.

2.1.3.1 Basic Types
The basic IDL datatypes are listed in Table 2, Basic IDL Data Types.

Table 2 Basic IDL Data Types

IDL Identifier Type Description
any Any type Self-describing values that can
express any IDL type
bool ean Boolean type 1 or O (zero)
char Char type 8-bit SO Latin 1 characters
doubl e Floating-point |EEE double-precision
Type floating-point numbers
fl oat Floating-point |EEE single-precision
Type floating-point numbers
| ong 32-bit integer -2/"31 ... 2"31-1
 ong doubl e Floating-point type | |EEE double-extended
floating-point numbers
| ong | ong 64-bit integer -2°63 ... 2°63-1
oct et Octet type 8-bit quantity that is guaranteed
not to undergo any conversion
during communication
short 16-bit integer -2M15 ... 2751
unsi gned | ong 32-hit integer 0..2"32-1
unsi gned | ong | ong |64-bitinteger 0..2"64-1
unsi gned short 16-bit integer 0..2"6-1

2.1.3.2 Constructed Types
IDL provides three constructed data types: structures, unions, and enumerations.

& PRISMTECH
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2.11DL LanguageBasics

Structures

A structure allows related data to be grouped under a single name. Structures are declared
with the keyword st r uct , followed by an identifier and a list of members enclosed in
braces. Each struct member must be an IDL type®.

This example of an IDL structure named dat e has three members: two of type
unsi gned short and oneof typeshort.
struct date

unsi gned short nont h;

unsi gned short day;
short year;

Discriminated Unions

A union groups items of different types and sizes, but only one member of the union has
auseful value at any onetime. Thisimplies asaving in the amount of storage allocated to
aunion.

Discriminated unions use a discriminator (or switch) to help keep track of which union
member has the most current value assigned to it. Each member of an IDL discriminated
union has an associated case label which must match (or be castable to) the type of the
switch field. The switch field uses the case label to determine which union member to
use. An optional member with adef aul t case label can be used. Access to the switch
and the related element is language-mapping dependent.

An IDL discriminated union is declared with the keyword uni on, followed by an
identifier for the union. This is followed by the keyword swi t ch and a switch type
enclosed in parentheses. Finally, alist of members that have case labels is enclosed in
braces. Each union member must be an IDL type.

The switch type can be long, long long, short, unsigned long, unsigned long long,
unsigned short, char, boolean, or enum.

This example shows an IDL discriminated union named t oken.
uni on token switch (Il ong)

case 1: char cval;

case 2: float fval;
case 3: doubl e dval;
default: long Ilval;

I

Enumerations

An enumeration isan ordered list of identifiers, referred to as enumerators. Enumerations
are declared with the keyword enum followed by an identifier and a comma-separated
list of enumerators enclosed in braces.

The order in which the identifiers are named defines their relative order. This order
allows two enumerators to be compared. By default, the first enumerator has avalue of 0;
the value of each subsequent enumerator is incremented by one.

1. A typemeansal typesthat can be defined as well as basic types.
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2.1 1DL LanguageBasics

This example shows an IDL enumerated type named wor kday.
enum wor kday { Monday, Tuesday, Wednesday, Thursday, Friday };

Template Types
IDL provides template data types: sequences, strings, and fixed.

Sequences

Example

A seguence is a one-dimensional array that can be declared with an optional maximum
size. If the sequence is declared with a maximum size, it is referred to as a bounded
sequence; if no maximum size is specified, it is referred to as an unbounded sequence.
The length of a sequence can change dynamically but the length of a bounded sequence
cannot exceed the maximum size fixed at compile time. Sequence elements can be any of
the IDL types.

This example shows a bounded sequence. The keyword t ypedef names the sequence
datatype.
t ypedef sequence<l| ong, 64> vec64;

This example shows an unbounded sequence named vec.
typedef sequence<l| ong> vec;

Strings
A string is a one-dimensional array of 8-bit ISO Latinl characters that can be declared
with an optional maximum length. If the string is declared with a maximum length, it is
referred to as a bounded string; if no maximum length is specified, it is referred to as an
unbounded string. The length of a string can change dynamically but the length of a
bounded string cannot exceed the maximum length fixed at compile time.

This example shows a bounded string. The keyword t ypedef names a bounded string

datatype:
typedef string<l6> nanel6;

This example shows an unbounded string named nane:
typedef string name;

Wide Srings and Chars

Wide types (wchar/wstring) are not supported. By default wide types are treated as the
non-wide equivalent (string/char) type. If the - no_nap_wi de IDL compiler flag is used
then the compiler generates an error if awide typeis used.

Fixed
The fixed type represents fixed point decimal numbers with a specified number of
significant digits and scale factor. There can be no more than 31 significant digitsin a
given fixed point number. The scale factor is a non-negative integer less than or equal to
the number of significant digits.

9
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2.11DL LanguageBasics

This example defines a Money type capable of storing 9-digit figures, 2 of which are to
the right of the decimal point.
typedef fixed<9, 2> Mney;

The fixed point type can also be used to define integer types with a specified number of
significant digits by setting the scale factor to 0. Thisis illustrated in the following
example.

t ypedef fixed<31, 0> Bi gl nteger;

Arrays

IDL defines multi-dimensional, fixed-size arrays. Each dimension of the array has an
explicit fixed size that cannot vary at runtime.

An array is declared with a type specifier, an identifier, and the dimensions enclosed in
bracket pairs.

« any of the IDL types may be made into a multi-dimensional array.
« each dimension must be a positive integer constant expression.

This example defines a one-dimensional array of bounded strings:
typedef string<20> FiveStrings[5];

This example defines a two-dimensional matrix of longs:
typedef |ong LongMatrix[4][4];

Theany Type

The any type can express any legal IDL value. An any is self-describing and is intended
to be used as an argument or value type wherever multiple different types are acceptable.
Anany can be passed as an operation argument.

An any contains a TypeCode and a value which is of the type indicated by the
TypeCode. The any type can be any IDL-specified type, including another any. The
TypeCode allows applications that use it to interpret the type of the data the any
contains.

The any mapsinto an implementation-language mapped type.

Support for anys must be enabled in thei dl cpp compiler by using the - gen_any
command-line switch and linking in the correct any libraries. The C Any type mappingis
defined inthe eOr bC/ CORBAY any. h header file and must be included.

Congant Types

10
CORBA IDL

A constant provides a way to declare types that are initialized with values that cannot be
changed. Constants are declared with the keyword const , followed by a type specifier,
an identifier, the assignment operator (=), and the value to which the constant is
initialized.

Table 3, Constants, on page 11 lists the IDL types which can be used to declare constants.
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2.1 1DL LanguageBasics

Table 3 Constants

boolean short

char string

double unsigned long
fixed unsigned long long
float unsigned short
long

long long

octet

This example declares a constant MaxVal of typel ong with afixed value of 100:
const | ong MaxVal = 100;

Long long and unsigned long long constants are limited to long and unsigned long values
on platforms with compilers that do not have built-in long long support.

Interfaces

& PRISMTECH

An interface is defined with the keyword i nt er f ace followed by an identifier that
names the interface. The interface identifier may optionally be followed by an
inheritance specification and the interface body enclosed in braces. The body of an
interface may include IDL type definitions.

A forward declaration of an interface consists simply of the keyword i nt er f ace
followed by an identifier.

An interface forms a naming scope for identifiers. An identifier that is defined within an
interface can have the same name as an identifier that is defined outside the interface. An
identifier that is defined within an interface can be used outside of theinterfacewhenitis
qualified with the name of the interface and the name resolution operator ( :: ).

This example shows an IDL specification with an interface object that provides options
to start and stop, and returns the errors of a ManagedElement.
enum error{NO _ERROR, ELEMENT_BUSY, ELEMENT_NOT_RESPONDI NG} ;

t ypedef sequence<error> errors;
i nterface ManagedEl enent

/1 Management operations

bool ean start();

bool ean stop();

errors get_errors();

11
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2.11DL LanguageBasics

The example uses enumto define er r or, which enumerates the possible errors. The
t ypedef statement defineserrors asasequence of theenum error. The
ManagedEl enent interface containsstart () and st op() operations, which return
boolean type values, and aget _errors() operation that has a return value of type
errors.

Operations

12
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Operation declarations occur in an interface body. Operation declarations consist of a
return type followed by an identifier that names the operation, a parameter list enclosed
in parentheses, and an optional r ai ses expression.

Return Type

An operation must specify a return type. Return types can be any IDL type. If an
operation does not return aresult, it must specify thevoi d type.

Parameter Declarations

A parameter list consists of zero or more parameter declarations separated by commas. A
parameter declaration consists of adirectional attribute followed by an IDL data type and
an identifier that names the parameter. The directional attribute specifies the direction in
which the parameter is to be passed. Table 4, Directional Attributes lists the IDL
directional attributes.

Table 4 Directional Attributes

Attribute Meaning
in The parameter is passed from the
client to the server
out The parameter is passed back from
the server to the client
inout The parameter is passed in both
directions

The following example illustrates an operation which uses the keyword out to specify
that thegr eet st r string is passed from object to client.
string greeting (out string greetstr);

Oneway Operations

An operation declaration can be preceded by the optional keyword oneway. A oneway
operation is a non-blocking call (it does not suspend the client when it makes the
request). A oneway operation is invoked once at most, and delivery of the call is not
guaranteed. If the request fails after being issued, the client is not notified. The return
type of a oneway operation must be voi d and the parameter list must not contain any
i nout or out parameters. Oneway operations can only raise standard exceptions, and
will only raise those exceptionsif the client ORB encounters an error prior to sending the
request.
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2.1 1DL LanguageBasics

The following example declares an interface with a single oneway operation:
interface al arns

{

oneway void notify (in string event);

Raises Expressions

A rai ses expression specifies which exceptions may be raised by an operation. the
expression consists of the keyword r ai ses followed by alist of exceptions enclosed in
parentheses. The exception list must consist of one or more previously-defined
exceptions separated by commas.

The following example declares that a single exception, Not Runni ng, may be raised by
the st op operation.
bool ean stop () raises (NotRunning);

Ther ai ses expression specifies any operation-specific exceptions that may be raised by
a call to the operation. In addition to these exceptions, IDL defines a set of standard
system exceptions which can be raised by the ORB as a result of a call to the operation.
These system exceptions must not be listed in ar ai ses expression. System exceptions
may be raised by the ORB even if no operation-specific exceptions have been defined.

Attributes

In addition to operation declarations, an interface body can have attribute declarations.
An attribute is declared with the keyword at t ri but e, which can be preceded by the
optional keyword r eadonl y, followed by atype specifier and an identifier.

To enable a client to access an attribute value, the IDL compiler maps an IDL attribute
declaration to two functions: one to set the value of the attribute and one to retrieve the
value of the attribute. The set function takes an input parameter of the same type as the
attribute; the get function returns a value of the same type as the attribute. If an attribute
isdefined asr eadonl y, it maps only to the get function.

The following example defines an interface with a single attribute, the string
element_owner.
i nterface ManagedEl enment

attribute string el enent_owner;

Exceptions

& PRISMTECH

An exception is a data structure that is returned to indicate that a particular type of
exceptional condition occurred as a result of arequest on an object. There are two types
of exceptions. user exceptions and standard exceptions.

13
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2.11DL LanguageBasics

User Exceptions

The exception data structure is similar to a struct in syntax and form. User exceptions are
declared with the keyword except i on and an identifier followed by an optional list of
members enclosed in braces. The members of an exception provide additional
information you can use to determine which exceptional condition occurred or more
detail about the exception that occurred.

Exceptions can not be used as parameters to operations or members of elements or other
data types.

To specify what types of exceptions an operation can raise, an optional r ai ses
expression can follow the parameter list of an operation declaration. See Raises
Expressions on page 13 for details.

The following example declares an exception named no_oper ati ng_i nf o in the
ManagedEl ement interface. The r eason member of the no_operating_info
exception can be used to specify the reason a status could not be returned by the
get _st at e() operation. The exception may be raised by the st at us operation.

i nterface ManagedEl ement

{

exception no_operating_info { string reason };

status get_state (out operating_info current_state)
rai ses (no_operating_info);

s

System Exceptions

CORBA defines a set of system exceptions that correspond to standard runtime errors
that the ORB may signal as aresult of any request. These exceptions are implicitly listed
in every operation'sr ai ses expression.

The User Guide includes a list of system exceptions and their minor codes as well as
where the exceptions are thrown.

Inheritance

14
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Inheritance is a mechanism for defining an interface by adding new elements to an
existing interface. An existing interface which the new interface inherits from is called a
base interface of the new interface. An interface can be derived from any number of base
interfaces.

To specify that one interface inherits from another, follow the interface name in the
interface definition with acolon (: ) and the name of the interface it inherits from. If an
interface inherits from multiple interfaces, use commas to separate their names.

A derived interface inherits all the elements (constants, types, attributes, exceptions, and
operations) of the base interfaces from which it is derived. If more than one base
interface uses the same name for a constant, type, or exception, qualify the name with its
interface name in the derived interface. A derived interface cannot inherit from two
interfaces that contain the same operation or attribute name. Additionally, a derived
interface cannot redefine an inherited operation or attribute name.
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2.1 1DL LanguageBasics

The following example specifies that the interface G oupManagedEl enent inherits
from the previously-defined ManagedEl enent interface.
i nterface G oupManagedEl enent : ManagedEl enment

{

/1 new operations and attri butes

There can be multiple levels of inheritance. For example, interface X can inherit from
base interface Y which in turn inherits from base interface Z. In this situation, Z is called
an indirect base interface of X. Y isadi rect base interface of X.

M odules
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Modules can be used to control the naming scope of identifiers. By properly scoping IDL
declarations within modules, you can avoid conflicts between identifiers in different
modules. An identifier that is defined within a module can have the same name as an
identifier that is defined outside the module.

The following example uses two MaxVal identifiers, one within a module named
busi ness and the other outside of the module.
const | ong MaxVal = 100;

nodul e busi ness

const | ong MaxVal = 50;

An identifier defined within a module can be used outside of that module when it is
qualified with the name of the module and the name resolution operator (: : ). In the
example above, the MaxVal identifier defined within the busi ness module can be
referred to using busi ness: : MaxVal .

Modules can be used to scope identifiers of IDL data types, constants, exceptions,
interfaces, and other modules.

The following example uses modules to control the scope of two interface definitions
with the same name:
nodul e Eur ope

i nt erface ManagedEl enent

/| operations

}i
nodul e USA
i nt erface ManagedEl enent
. /| operations
Ji

An identifier can only be defined once in amodule, however it can be redefined in nested
modules. An identifier can be used in an unqualified form within a particular module and
will be resolved by successively searching farther out in enclosing modules.

15
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The CORBA Module

The CORBA specification includes pre-defined names which can be used in your IDL
specification. This includes interface names such as TypeCode. To avoid conflicts
between pre-defined CORBA names and user-defined names, CORBA names are
defined in a CORBA module. To use CORBA names in your IDL specification, qualify
them with CORBA: : , for example, CORBA: : TypeCode.

This does not apply to IDL keywords. For example, use Obj ect instead of
CORBA: : bj ect.

16
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CHAPTER

Compiling an IDL Specification

Thefirst step in developing an application is to define the operations that the object is
intended to provide and to specify that interface using IDL. The IDL files are then
compiled into C source and header files using the IDL to C compiler, i dl c.

Usingthe DL Compiler

Interface specifications written in IDL are stored in IDL source files. These files must
havean . i dl extension in order to be recognised by the IDL compiler.

The ORB’sIDL to C compiler, i dl ¢, islocated in the following directory:
$EORBHOVE/ bi n/ $EORBENV
on Windows:
YEORBHOVE% bi n\ “EOCRBENVY%
i The C IDL compiler is a Java application and requires a JRE to run.

Command Syntax
Thei dl ¢ compiler isrun from the command line as follows:

% idlc [options] <idl _files>

where

<idl _files>isalist of oneor more developer-written IDL source files

[ options] isalist of zero or more optional command-line options.
Using i dl ¢ with no file name specified displays usage information. Specifying afile
name with no other parameters generates only the mappings file (equivalent to using the
- mappi ngs parameter).

The complete list of command-line parameters is described in Table 5, IDL Compiler
Options, on page 17. Note that command-line parameters are case sensitive.

Table51DL Compiler Options

Option Description
-bis <suffix> Generated base implementation file name suffix
(default B. c)
-both Generates both server and client side.
-chs <suffix> Generated client header file name suffix (default C. h)

17
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Table5 DL Compiler Options (Continued)

Option

Description

-cis <suffix>

Generated client implementation file name suffix
(default C. c)

-client Generates client side only.

-D <synbol > Define symbol for pre-processing IDL. The compiler
defines two symbols by default: _EORB_ and
_EORB_C . These can be used to guard Spectra ORB-
specific IDL constructs.

- debug Provides debugging information.

-dl'l <nane>

Generate linkage declarations for Windows/Win32
systems.

-ft

Enable fault-tolerant stub semantics, where some
system exceptions will cause atransparent
reinvocation of afailed operation.

-gen_any

Generates code for the support of anys. Must be used
with Dynamic Anys.

-gen_any_exc

Generate code for managing exception typesin Any.

- gen_any_nanes

Generate code for Anys typecode names. Names are
optional.

-gen_i npl

Generate skeleton implementation functions.

-gen_i npl _exc

Generate skeleton implementation functionsthat raise
the NO_| MPLEMENT system exception.

-gen_i npl _prefix

Adds prefix to generated implementation functions.
Useful for services like Event Service where service
and clients require different implementation
functions.

-gen_i npl _cpp Generate C++ servant implementation.
-gen_vepv Generate servant EPV structures.
-hel p Shows the help screen.

-l <directory>

Includes di r ect ory in search path for preprocessor.

-ihs <suffix>

Generated interface header file name suffix
(default . h)

-1i ght wei ght

Generate code for SCA V4 lightweight profile.

-lis <suffix>

Generated local implementation file name suffix
(default C_i . ¢)

-l ocate

Generates stubs that will always do an initial GIOP
locate request when first used.
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Table51DL Compiler Options (Continued)

Option Description
- mappi ngs Generates language mappings only.
- nocol oc Generates stubs only for remote calls.
- nol ock Disable client-side concurrency locking.
- nopragma Ignore pragma prefix directives (#pr agna) for the

generation of type information.

-no_nmap_w de

Do not map wchar/wstring types to char/string.
Generate compiler error instead.

- no_pool

Allocate all skeleton parameters from heap.

-no_vepv_init

Do not initialize servant with generated EPV
structures in initialization function.

-op_check

Generate additional skeleton code to validate
operation names. May be required if interoperating
with an ORB using DII.

-output (or -0)

Output directory for generated files.

-server

Generates server side only.

-shs <suffix>

Generated server header file name suffix
(default S. h)

-sis <suffix>

Generated server implementation file name suffix
(default S. ¢)

- skel

Generate server-side skeletons only.

-sync_server

Default to sync with server for oneway operations.

-sync_t ar get

Default to sync with target for oneway operations.

-synt ax

Checks syntax only.

-versi on

Prints the compiler version.

-vis <suffix>

Generated servant implementation file name suffix
(default S_i . c)

-zc_client

Enable client zero copy semantics.

Optimising Performance
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If performance is aconcern, then a number of techniques can be used to optimise both the
generated code and the ORB runtime.

1. UselIDL structsto group data types of the same size:

If adata struct is aligned in memory in the same way asiit is encoded in a CDR
stream, then the ORB may be able to detect this and directly copy data into the
stream rather than individually marshal each element. Conversely, if a
variable-length data type (such as a string) is amember of a struct then the ORB wiill

CORBAIDL
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not be able to make such an optimisation. In general, defining data types in a way
that matches as closely as possible the CDR encoding of those data types is most
likely to give optimal marshaling performance.

Note that the ORB cannot always detect if struct data types can be copied directly to
CDR. The IDL copy pragma (see Section 3.3, Pragma support, on page 22) can be

& used to flag struct types that can be copied in thisway. Warning: only use this pragma
if you are sure of what you are doing.

2. Use DL compiler flagsto generate optimal code:

- nocol oc : Disables generation of code to support co-located calls. Use this when the
client and server will never be co-located in the same process (i.e., requests will
always be handled via a transport connection).

- nol ock : Disables client-side concurrency locking. Use this when only a single thread
will ever make areguest on an instance of a client-side object reference.

-zc_client : Enables zero copy client semantics for sequence data. When the data
buffer in a sequence can be mapped dirrectly to its CDR encoding (such as for
sequences of simple types), then sequence data returned from an operation (out
arguments) can be mapped directly to the CDR buffer associated with the thread
making the request. This datais valid until the thread is used to make a subsequent
request, when the CDR buffer is re-used. Note that this breaks strict CORBA
semantics, so care should be taken when using this option.

3. Use ORB initialization arguments to optimise runtime performance:

- ORBPri vat eSer ver Conn : For each server-side connection use a dedicated
reguest-handling thread (as opposed to one taken from athread poal).

- ORBPri vat eCl i ent Conn : For each client object reference create a new transport
connection to handle all requests; this connection is released when the object
reference is destroyed.

- ORBFi xedPOQA : This disables POA locking when resolving the servant used to handle a
request. Can be used when servants are not dynamically created or destroyed when
the POA is active (i.e., all servants are created before the ORB is run or the POA is
activated).

4. Useatransport other than [1OP:

The ORB supports a variety of pluggable transports, many of which give greater
performance that the standard 11OP TCP-based transport. For example, for intra-node
communications both UIOP (unix domain socket) and MQIOP (POSIX message
gueue) typically give better performance than I1OP. It is also possible to install
multiple transports so that an application can use one transport for intra-node
communication and another for inter-node communication (typicaly I10P). See the
ORB User Guide for more information on pluggable transports.

IDL Compiler Output

Given an IDL specification file called hel | o. i dI , the IDL compiler generates the files
shown in Figure 1.
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helloB.c

helloS.h

hello.idl - helloS.c

helloC.c

helloC.h

helloS_i.c
Figurel Files Generated

Here isabrief description of their content and function.

* hel | 0. h is the interface header file. It defines the C types associated with the IDL
types defined in the IDL specification. The C typesin this header file are used by client
and server programs and object implementations. For clients, this header file provides
remote access to object references through stubs that correspond to the IDL-defined
i nt er f ace operations. A client program includes this header file and makes a request
by calling one of the stub routines on an object reference.

* hel | oB. ¢ is the interface implementation file and contains implementations of the
types declared in hel | 0. h. The interface implementation file is compiled and linked
with a client program and with object implementations.

* hel | 0S. h isthe implementation base header file and provides C types and EPV and
VEPV structs that you use in your object implementation. An object implementation
fileincludes this header file, which in turn includes the interface header file, hel | o. h.

* hell 0S. c is the object implementation base dispatch file and contains the
implementations of operation dispatch functions required by object implementations.
The object implementation dispatch file is compiled and linked with a object
implementation.

* hel | 0S_i . c contains generated servant skeleton implementation functions and EPV
structures.

* hel | oC. h istheclient header file and provides the C stub machinery definitions when
generated.

* hel | oC. c is the client functions interface to the ORBs marshalling engine internal
APIsin the runtime libraries of the ORB.

Using the DL Compiler Output
The header files produced by the IDL compiler are used as follows:

21
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« the client’s modules must include the client header file (using a#i ncl ude directive)
* the server’'s modules must include the server header file (using a#i ncl ude directive)

The client and server implementation files produced by the IDL compiler should be
compiled and the resulting library linked in with the application.

Initializing | DL modules

For each IDL file compiled the IDL compiler will generate an initialization function of
theform ‘EORB_| DL<nane>_i nit (voi d)’. Thisfunction initializes C data structures
required by the ORB and should be called in the main program before the ORB is
initialized. If one IDL file includes another IDL file then its initialization function will
itself call the initialization functions of any included modules.

Creating Libraries
By default the IDL compiler generates three types of code: code used by the client, code
used by the server, and common code used by both client and server. The IDL compiler
flags- cli ent,-server, - bot h and - skel control what codeis generated.

Depending on the application this code can be placed into libraries in anumber of ways.
* For aclient-only application the client and shared code should be used.

* For a server-only application then the server and shared code should be used.

* For an application with both client and server components then all code should be used.

An alternative is to put client and shared code into a client-side library and server-only
code into a server library; client applications then link with only the client library
whereas server applications link with both client and server libraries.

The optimal distribution of code components into libraries really depends on the
application client/server architecture.

Table 6 Compiler Flags

Compiler Flag Code Generated
-client Client and Shared
-server Server and Shared
-bot h Client, Server and Shared
- skel Server

Pragma support

The IDL compiler supports a number of pragma directives that can be included in IDL
files to affect the generated code. These are described in Table 7, Pragma directives,
below:
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Table 7 Pragma directives

pragma Description

#pragma copy <scoped_name> | Thispragmaonly appliesto struct types and
indicates that type can be directly copied as
its layout matches the CDR encoding of its
elements.

#pragma prefix "<nanme>" This adds the string prefix to the start of the
name component of generated repository
identifiers

#pragma any <scoped_nane> |Thisgeneratesany support for the scoped
type and all subtypes within that scope

The following example code illustrates the use of these pragma directives:

#pragma prefix "prisntech. cont
nodul e Test

interface MyFace {};
struct MyStruct

unsi gned short us;

octet ol;
octet 02;

}
b

#pragma any Test:: M/Face
#pragma copy Test:: M/Struct
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CHAPTER

IDL to C Mapping

This section describes the IDL to C language mapping for the ORB.

To avoid confusion, each code snippet used in the section is preceded by a comment to
identify whether it is C or IDL code, as follows:

/1 1DL
[* C*/
Namespaces

C has no support for namespaces, therefore C types will explicitly include the IDL
namespace information as part of the naming convention. The namespace name is
prepended to the type hame separated by an underscore.

For example, IDL var 1 in the nanme1 namespace becomes nanel_var 1 inC.

Scoped Names

& PRISMTECH

A C program must always use the global name for a type, constant, exception, or
operation. The C globa name corresponding to an OMG IDL global name is derived by
converting the : : symbol to _ (an underscore) and deleting any leading underscore. For
example, the IDL name exanpl e: : col or becomesexanpl e_col or inC.

Note that the use of underscoresto replace the : : separators can lead to ambiguity if the
IDL specification contains identifiers with underscoresin them. Due to such ambiguities,
it is advisableto avoid using underscoresin IDL identifiers.

Example

The IDL enumerator col or isscoped within the exanpl e interface asfollows:

/1 1DL
i nterface exanpl e

enum col or {red, green, blue};

To access this enumerator in C, the following code would be required:
[* C*/
#i ncl ude "exanpl e. h"

exanmpl e_col or C = exanpl e_r ed;
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M odules

Because there is no namespace support in the C language, there is no explicit mapping
for modules. The module name will be prepended to the encompassed interfaces and
typesin order to make those names globally unique in the C code.

Interfaces

All interfaces must be defined with a global scope. This means that interfaces cannot be
nested.

The IDL interface maps to C code as follows:

/] 1DL
i nterface exanpl el

long opl (in long argl);

/* C*/

typedef CORBA (bj ect exanpl el;
extern CORBA | ong exanpl el_opl
(

exanpl el o,
CORBA_| ong argl,
CORBA _Envi ronnent *ev

)

To permit the C programmer to use typed references, a type with the name of the
interface is defined to be a CORBA_hj ect .

All typed interface references to an object are of the well-known, opaque type
CORBA_Obj ect . The C representation of CORBA_Obj ect is a pointer and object
referencesin C are mapped to voi d* pointers.

The literal CORBA_OBJECT_NI L islegal wherever a CORBA_Chj ect may be used. Itis
guaranteed to passthei s_ni | operation defined in The Common Object Request
Broker: Architecture and Specifications, ORB Interface chapter, Nil Object References
section.

IDL permits arguments, return results, and components of constructed types to be
interface references, asin the following example:

/1 1DL

#i ncl ude "exanplel.idl"

i nterface exanpl e2

exanpl el op2 ();

This maps to the following C declaration:
[* C*/
#i ncl ude "exanpl el. h"

typedef CORBA (bj ect exanpl e2;
extern exanpl el exanpl e2_op2 (exanpl e2 o, CORBA _Environnent *ev);
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C code for invoking this operation is as follows:
= G =)
#i ncl ude "exanpl e2. h"

exanmpl el ex1;
exampl e2 ex2;
CORBA_Envi ronnent ev;

/* code for binding ex2 */
exl = exanpl e2_op2 (ex2, &ev);

Local Interfaces

The OMG IDL to C language mapping specification does not cover the mappings for
local interfaces as support for local interfaces was added after the specification was
completed. Spectra ORB supports local interfaces through it's own proprietary mapping
based closely on the standard mapping for normal interfaces.

Asfar asaclient is concerned the generated local interface stubs are exactly equivaent to
anormal stub. The only essential difference being that alocal object reference is simply
the address of alocal object implementation. See the local example for details.

Header Files

Multiple interfaces can be defined in a single source file but by convention each interface
is stored in a separate source file.

The IDL compilerswill, by default, generate a header file named Foo. h from Foo. i dl .
Thisfile should be #i ncl uded by clients and implementations of the interfaces defined
inFoo.idl.

Inclusion of Foo. h issufficient to define all global names associated with the interfaces
inFoo. i dl and any interfaces from which they are derived.

Data Type M appings

Congants
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IDL constants (specified with the const keyword) are #def i ned in the C code.
Constant identifiers can be referenced at any point in the code where a literal of that type
islegal.

The fact that constants are #def i ned may lead to ambiguities in code. To avoid
conflicts, all names which are #def i ned by the mappings for any of the structured types
(see Constructed Types on page 31) begin with an underscore.

In the mappings for wide character and wide string constants, the literals are preceded by
the keyword L in C, asin the following example

/1 1DL
const wstring ws = “Hello Wrld”;

/* C */
#define ws L"Hell o Worl d”
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Basic Data Types

The basic data types have the mappings shown in Table 8, Basic Data Type Mappings, on
page 30. Typedefs for the C data types listed in Table 8 are provided.

Table 8 Basic Data Type Mappings

IDL Data Type C Data Type
short CORBA short
| ong CORBA | ong
unsi gned short CORBA _unsi gned_short
unsi gned | ong CORBA unsi gned_I ong
float CORBA fl oat
doubl e CORBA _doubl e
char CORBA _char
bool ean CORBA bool ean
any typedef struct
{ CORBA _TypeCode _type;
void * _val ue;
i:O?BA_any;

The C mapping of the IDL bool ean typeisunsi gned char with only the values 1
(TRUE) and 0 (FALSE) defined (other values produce undefined behaviour).
CORBA_hool ean isprovided for consistency with the other basic data type mappings.

CORBA_any

The CORBA_any structurein C has the following form:
[* C */
typedef struct CORBA _any

CORBA TypeCode _type;

void * val ue;
} CORBA_any;

The _val ue member of the CORBA any is a pointer to the actual value of the datum.
Note that this holds true when the datum is itself implemented as a pointer (e.g., in the
case of a CORBA string, the _val ue member would be a pointer ( CORBA_char **) to
string(CORBA char*).

Dedllocating Memory

If an any isreturned from an operation with its release flag set to FALSE, calling
CORBA_free() on thereturned any* will not deallocate the memory pointed to by
_val ue. The default value of the release flag is FALSE.
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The following two ORB-supplied functionsin C alow for the setting and checking of the
any releaseflag:

/* C*/

voi d CORBA any_set _rel ease (CORBA any*, CORBA bool ean);

CORBA_bool ean CORBA _any_get rel ease (CORBA _any*);

Before calling CORBA _free() on the value member of an any directly, you should
check the release flag using CORBA_any_get _r el ease. If it returns FALSE, you should
not invoke CORBA _free() onthe _val ue member; doing so produces undefined
behaviour.

CORBA _any_set _rel ease can be used to set the state of the release flag. If the flag is
set to TRUE, CORBA free() can be safely used on the returned any* to deallocate the
memory pointed to by _val ue.

Enums

The C mapping of IDL enumtypes is an unsigned integer type capable of representing
232 enumerations. Each enumerator in an enumis #def i ned with an appropriate
unsigned integer value conforming to the ordering constraints.

Congructed Types
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The mapping for IDL constructed types (structs, unions, arrays, and sequences) can vary
dlightly depending on whether the data structure is fixed-length or variable-length.

A typeisvariable-length if it is one of the following types:

» Thetypeany

* A bounded or unbounded string or wide string

* A bounded or unbounded sequence

An object reference or reference to a transmissible pseudo-object

* A struct or union that contains a member whose type is variable-length
» An array with avariable-length element type

* A typedef to avariable-length type

Any other data structure is, by definition, fixed-length.

The reason for treating fixed- and variable-length data structures differently is to allow
more flexibility in the allocation of out parameters and return values from an operation.
This flexibility allows a client-side stub for an operation that returns a sequence of
strings, for example, to allocate al the string storage in one area that is deallocated in a
single call. The mapping of a variable-length type as an out parameter or operation
return value is a pointer to the associated class or array, as shown in Table 9, Basic
Argument and Result Passing, on page 46.
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Allocation Functions

For types whose parameter passing modes require heap allocation, the ORB provides
allocation functions. These types include variable-length st r uct , uni on, sequence,
any, string,wstring, and arr ays of avariable-length type. The return value of these
allocation functions must be freed using CORBA free() .

For each of these listed types, a type-specific allocation function is provided. The
alocation functions are defined with a global scope using the fully-scoped name of the
type converted into a C language name followed by the suffix __al | oc (note the double
underscore). For example, for type T:

KGR

T*T__alloc ();

For any, stri ng, andwst ri ng types, the allocation functions, respectively, are:
[* C*/

CORBA_any *CORBA _any__alloc ();

char *CORBA string_alloc ();

CORBA wchar* CORBA wstring__all oc (CORBA unsigned_| ong |en);

Sructures

OMG IDL structures map directly onto C st r uct s. The IDL compiler does not pack the
C structures that result from the mapping.

Unions
IDL discriminated unions are mapped onto C st r uct s, asin the following example:
/1 1DL

uni on Foo switch (I ong)

case 1: long x;
case 2: float vy;
default: char z;

Ii:
/* C*/
t ypedef struct

CORBA | ong _d;
uni on

CORBA | ong x;
CORBA fl oat vy;
CORBA char z;

}o_u;
} Foo;

The discriminator in the C struct is always referred to as _d. The union elements are
accessed viathe _u member.

The elements of the union are referenced as in normal C, as shown in the following
example:
[* C*/
Foo *v;

/* make a call that returns a pointer to a Foo in v */
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switch (v->_d)

case 1. printf (" % d\n", v->_u.x); break;
case 2: printf (" %\n", v->_u.y); break;
default: printf ("z = %\n", v->_u.z); break;

< X

}

Sequences

The IDL data type sequence permits passing of bounded and unbounded arrays
between objects. Thesequence type mapstoaC st ruct asfollows:

[/ 1DL
sequence<t ype, si ze>

/* C*/

typedef struct
CORBA _unsi gned_| ong _nmaxi num
CORBA_unsi gned_| ong _I engt h;
type * _buffer;
CORBA bool ean _rel ease;

} CORBA sequence_t ype;

Thei f ndef condition is needed to prevent duplicate definition where the same typeis
used more than once. The type of the _buf f er member of the C struct is derived from
the type of the IDL sequence prepended by the string CORBA . For example, in:

/1 1DL
typedef sequence<l| ong, 10> vec;

the type of the _buf f er member is CORBA | ong, asfollows:
/* C*/
typedef struct
CORBA _unsi gned_| ong _nmaxi num
CORBA_unsi gned_| ong _I engt h;
CORBA | ong *_buffer;
} vec;

If the IDL type consists of more than one identifier, for example unsi gned 1 ong, the
generated type name in C consists of the string CORBA_sequence_ followed by each
identifier concatenated with underscores. For example, unsi gned | ong maps to
CORBA sequence_unsi gned_| ong.

If the IDL typeis a sequence, the string CORBA_sequence_ is used to generate the type
name. For example sequence<sequence<l| ong> > maps to
CORBA _sequence_sequence_| ong.

It is necessary to know the this type name when declaring an instance of the struct in C.
For example, an instance of the C struct defined in the above example is declared as
follows:

S

vec x = {10L, OL, (CORBA_|ong *)NULL};
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Prior to passing & as ani n parameter, you must set the _buf f er member to point to a
CORBA | ong array of 10 elements and set the _| engt h member to the actual number of
elements to be passed.

Nothing needs to be done prior to passing the address of avec10* asan out parameter
or receiving avec10* asthe function return. The client stub will automatically allocate
storage for the returned sequence. For bounded sequences, the client stub allocates a
buffer of the specified size; for unbounded sequences, it alocates a buffer big enough to
hold what was returned by the object. Upon successful return from the invocation, the

_maxi mummember will contain the size of the allocated array, the _buf f er member
will point at allocated storage, and the _I engt h member will contain the number of
values that were returned in the _buf f er member. The client is responsible for freeing
the allocated sequence using CORBA free().

Prior to passing & asani nout parameter, you must set the _buf f er member to point
to a CORBA_| ong array of 10 elements. The _| engt h member must be set to the actual
number of elements to be passed. Upon successful return from the invocation, the

_|I engt h member will contain the number of values that were copied into the buffer
pointed to by the _buf f er member. If more data must be returned than the original
buffer can hold, the called function can deallocate the original _buf f er member using
CORBA_free() (honouring the release flag) and assign _buf f er to point to new
storage.

For bounded sequences, the _| engt h or _nmaxi mummembers must not be set to a value
larger than the specified bound.

Allocation Functions

The ORB provides a buffer allocation function for each sequence type. These functions
allocate vectors of type T for sequence<T>. They are defined at the global scope and
named similarly to sequences, as follows:

IRECKL

T *CORBA_sequence_T_al | ocbuf (CORBA unsigned_| ong | en);

where T refers to the type name.

Buffers allocated using these allocation functions are freed using CORBA_f r ee() , with
the restrictions described below.

Example

/1 1DL
sequence<sequence<| ong> >

/* C*/
T *CORBA_sequence_sequence_l ong_al | ocbuf (CORBA unsi gned_l ong | en);

Dedlocating Memory

If a sequence is returned from an operation with its release flag set to FALSE, calling
CORBA _free() onthe returned sequence will not deallocate the memory pointed to by

_buf f er. The default value of the release flag is FALSE.
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The following two ORB-supplied functionsin C alow for the setting and checking of the
sequence release flag:

/* C*/

voi d CORBA _sequence_set _rel ease (voi d*, CORBA bool ean);

CORBA_bool ean CORBA sequence_get _rel ease (voi d*);

Before calling CORBA_free() onthe_buf fer member of a sequence directly, you
should check the release flag using CORBA_sequence_get _r el ease. If it returns
FALSE, you should not invoke CORBA free() onthe buffer member; doing so
produces undefined behaviour.

CORBA_sequence_set _rel ease can be used to set the state of the release flag. If the
flag is set to TRUE, CORBA _free() can be safely used on the returned sequence to
deall ocate the memory pointed to by _buf f er.

Arrays
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IDL arrays map directly to C arrays. For each named array typein IDL, the mapping also
providesa C t ypedef pointer to the array’s slice. A slice of an array is another array
with all the dimensions of the original except the first.

For example, given the following OMG IDL definition:

/1 1DL
typedef |ong LongArray[4][5];

The C mapping provides the following definitions:

/* C*/
typedef CORBA | ong LongArray[4][5];
typedef CORBA | ong LongArray_slice[5];

The generated name of the slice t ypedef is created by appending “_sl i ce” to the
original array name.

If the return result (or an out parameter for an array holding a variable-length type) of an
operation is an array, the array storage is dynamically allocated by the stub. A pointer to
the array slice of the dynamically allocated array isreturned as the value of the client stub
function. This storage is not automatically unallocated, so when the datais no longer
needed you must return the dynamically allocated storage by calling CORBA free().

An array T of a variable-length type is dynamically allocated using the following
ORB-supplied function:

[* C*/

T slice *T__alloc ();

This function isidentical to the allocation functions for constructed types except that the
return typeis pointer to array slice, not pointer to array. See Allocation Functions on page
32 for details.
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Srings

IDL strings are mapped to 0-byte terminated character arrays. The length of the string is
encoded in the character array itself through the placement of the O byte. The storage for
C stringsis one byte longer than the stated IDL bound. The mapping is as follows:

/] 1DL
t ypedef string<l0> sten;
typedef string sinf;

[* C*/

typedef CORBA char *sten;
t ypedef CORBA char *sinf;

Instances of these types are declared as follows:

/* C */
sten s1 = NULL;
sinf s2 = NULL;

Priortopassings1 ors2 asani n parameter, you must assign the address of acharacter
buffer containing a 0-byte terminated string to the variable. The caller cannot pass a nulll
pointer as the string argument.

Nothing needsto be done prior to passing &1 or &2 asanout parameter or receiving
asten orsinf asthereturnresult. The client stub will automatically allocate storage
for the returned buffer. For bounded strings, the client stub allocates a buffer of the
specified size; for unbounded strings, it allocates a buffer big enough to hold the returned
string. Upon successful return from the invocation, the character pointer will contain the
address of the allocated buffer. The client is responsible for freeing the alocated storage
using CORBA free().

Prior to passing &1 or &2 asani nout parameter, you must assign the address of a
character buffer containing a 0-byte terminated array to the variable. If the returned string
is larger than the original buffer, the client stub will call CORBA free() ontheorigina
string and allocate a new buffer for the new string. The client should therefore never pass
ani nout string parameter that was not allocated using CORBA_string_al | oc(). The
client isresponsible for freeing the all ocated storage using CORBA _f r ee() , regardless of
whether or not a reall ocation was necessary.

Allocation

Strings are dynamically allocated using the following ORB-supplied function:
RECEL
CORBA _char *CORBA string_all oc (CORBA unsigned_|l ong |en);

Thisfunction allocates| en+1 bytes, enough to hold the string and its terminating NULL
character.

Strings allocated in this manner are freed using CORBA free().
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Wide Srings

The mapping for wide strings is similar to that of strings, except that wide strings are
mapped to wide-null-terminated, wide-character arrays instead of 0-byte terminated
character arrays. Wide strings are dynamically allocated using the following
ORB-supplied function instead of CORBA _string_al | oc:

[* C*/

CORBA wchar* CORBA wstring_alloc (CORBA unsigned_|l ong |en);

Thelength argument | en isthe number of CORBA WChar unitsto be alocated, including
one additional unit for the null terminator.

Fixed Types
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If a platform has a native fixed-point decimal type, matching the CORBA specifications
of the fi xed type, then the OMG IDL fi xed type is mapped to the native type.
Otherwise, the mapping is asin the following example:

[/ 1DL

fi xed<15, 5> decl;
typedef fixed<9, 2> noney;

/* C*/
typedef struct
{

CORBA _unsi gned_short _digits;
CORBA _short _scal e;
CORBA char _val ue[(15+2)/2]

} CORBA fixed 15 5;

CORBA fixed 15 5 decl = {15u, 5};
t ypedef struct
{

CORBA_unsi gned_short _digits;
CORBA short _scal e;
CORBA char _val ue[ (9+2)/2];

} CORBA fixed 9 2;

typedef CORBA fixed_9 2 noney;

An instance of noney from this example is declared as follows:
[* C*/
money bags = {9u, 2};

The following functions and operations on the f i xed type are provided by the mapping:
[* C*/

/* Conversions: all signs are the same. */

CORBA_| ong CORBA fixed_i nteger_part (const void *fp);

CORBA_| ong CORBA fixed fraction _part (const void *fp)

voi d CORBA fixed_set (void *rp, const CORBA long i, const CORBA long f);

/* Operations, of the form r =f1 op f2 */

voi d CORBA fixed_add (void *rp, const void *flp, const void *f2p);
voi d CORBA fixed_sub (void *rp, const void *flp, const void *f2p);
voi d CORBA fixed_mul (void *rp, const void *flp, const void *f2p);
voi d CORBA fixed _div (void *rp, const void *flp, const void *f2p);
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Since C does not support parameterised types, the fixed arguments are represented as
voi d* pointers and the type information is conveyed within the representation itself.
Thusthe _digits and _scal e of every fixed operand must be set prior to invoking
these functions. Only the _val ue field of the result, denoted by * r p, may be left unset.

Instances of thef i xed type are dynamically allocated using the following ORB-supplied
function:

[* C */

CORBA fixed_d_s* CORBA fixed_alloc (CORBA unsigned_short d);

Since IDL exceptions are allowed to have no members, but C st ruct s must have at
least one member, IDL exceptions with no members map to C st ruct s with one
member. This member is opaque to applications. Both the type and the name of the single
member are implementation-specific.

Fixed-point Arithmetic

When using fixed-point arithmetic functions (CORBA_fi xed_add(),
CORBA fixed_sub(), CORBA fixed_mul () and CORBA fi xed_di v()), users must
set the _di gits and _scal e of the result prior to invoking these functions. The
maximum number of digits necessary to hold the result must be calculated (refer to the
CORBA Specification which lists the formulas that can be used to calculate the
maximum number of digits and scale needed to hold the result). The _di gi t s valueis
then used to allocate memory for the result by invoking the CORBA _fi xed_al | oc()
function. CORBA _fi xed_al | oc() setsthe _di git field of the result. The user must
then set the _scal e field of theresult. The _di gi t s and _scal e of every fixed operand
must be set prior to invoking the arithmetic functions. Only the _val ue field of the result
may be left unset; otherwise the behavior of the functionsis undefined.

For example:

CORBA fixed_5_2 f1
CORBA fixed_7_3 f2
CORBA fixed *pFixed = 0;

CORBA unsi gned_short digits = 0;
CORBA short scale = 0;

CORBA fixed_set (&1, 999, 99);
CORBA_fixed_set (&2, 1234, 567);

scale = max (fl->_scale, f2-> scale);
digits = max (fl->_digits - f1-> scale,
f2-> digits - f2-> scale) +

scale + 1;

pFi xed = CORBA fixed_alloc (digits);
pFi xed->_scal e = scal e;

C Language Mapping & PRISMTECH



4.4 Exceptions

After the arithmetic function has returned, the _scal e and the _di git s fields of the
result may have changed and will now hold the actual number of digits and scale used by
the result, which may not be the maximum value that was previously calculated by the
user.

The user can obtain the integer and fraction parts of the result using the following
functions:

CORBA | ong CORBA fixed_integer_part (const void *fp);

CORBA | ong CORBA fixed fraction_part (const void *fp);
The above functions return CORBA _long data types and will not return more than nine
significant digits. If the result held in the integer part is alarge number that exceeds nine
significant digits, the leftmost 9 digits held in the _value field are returned. The user
must check the number of integer digitsto seeif this has occured:

CORBA short integerDigits = pFixed->_digits -

pFi xed->_scal e;

If required, the user can then manually extract the remaining integer digits from the
_val ue field of the result (refer to the CORBA Specification for details of how the
_val ue field stores the digits). As CORBA_ acti on_part () returns, for example
consider the following number, which hasa_scal e of 6:

1000. 000660
CORBA _fixed fraction_part() will return 660.

Division by zero or dividing into zero will result in avalue of zero, and will not throw an
error.

Exceptions
M apping Exception Types
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Each IDL exception type is mapped to ast ruct tag and at ypedef with the C global
name for the exception. An identifier for the exception in string literal form is#def i ned
and atype-specific allocation function is created.

The following example illustrates this mapping:

/1 1DL
exception foo

| ong dunmy;

/* C*/
typedef struct foo

CORBA | ong dumy;
/* ...may contain additional
* i npl ement ati on-speci fic nenbers. ..
*
/
} foo;
#define ex_foo <unique identifier for exception>
foo *foo__alloc ();
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The generated allocation function dynamically allocates an instance of the exception and
returns a pointer to it. Each exception type has its own dynamic allocation function.
Exceptions allocated using a dynamic allocation function are freed using
CORBA free().

Handling Exceptions

Since the C language does not provide native exception handling support, applications
pass and receive exceptions viathe CORBA_Envi r onment parameter passed to each IDL
operation. The CORBA_Envi r onment typeis partially opaque. The C declaration
contains at |east the following:

/* C*/

typedef struct CORBA _Environment

{

CORBA_exception_type _major;
} CORBA _Envi ronment ;

Upon return from an invocation, the _maj or field indicates whether the invocation
terminated successfully. _maj or can have a value of CORBA_NO_EXCEPTI ON,
CORBA_USER_EXCEPTI ON, or CORBA_SYSTEM_EXCEPTI ON. If the value is
CORBA_USER_EXCEPTI ON or CORBA_SYSTEM_EXCEPTI QN, any exception parameters
signalled by the object can be accessed.

Functions

Five functions are defined on a CORBA_Envi r onnment structure for accessing exception
information. Their signatures are:

[* C*/

extern voi d CORBA excepti on_set

(
CORBA _Envi ronnent *ev,
CORBA _exception_type ngj or,
CORBA _char *except _repos_id,
voi d *param

)

extern CORBA char *CORBA exception_id (CORBA Environment *ev);
extern voi d *CORBA_excepti on_val ue (CORBA_Envi ronnent *ev);
extern void CORBA exception_free (CORBA_Environment *ev);

extern CORBA_any* CORBA exception_as_any (CORBA_Environnment *ev);

CORBA _exception_set()

CORBA _excepti on_set () alowsamethod implementation to raise an exception. The
ev parameter is the environment parameter passed into the method. The caller must
supply avaluefor the maj or parameter. The value of thenaj or parameter constrains the
other parametersin the call asfollows:

e If the maj or parameter has the value CORBA NO_EXCEPTI ON, this is a normal
outcome to the operation. In this case, both except _repos_i d and par ammust be
NULL. Note that it is not necessary to invoke CORBA_except i on_set () toindicatea
normal outcome; it is the default behaviour if the method simply returns.
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» Any other value of maj or specifies either a user-defined or system exception. The
except _repos_i d parameter is the repository 1D representing the exception type. If
the exception is declared to have members, the par amparameter must be the address
of an instance of the exception struct containing the parameters. In this case, the
exception struct must be allocated using the appropriate T__al | oc() function. The
CORBA_except i on_set () function adopts the allocated memory and frees it when it
no longer needs it. Once the allocated exception struct is passed to
CORBA_excepti on_set (), the application is not allowed to access it because it no
longer ownsit. If the exception takes no parameters, par ammust be NULL.

If the CORBA_Envi r onment argument to CORBA _excepti on_set () aready has an
exception set in it, that exception is properly freed before the new exception information
isset.

CORBS _exception _id()

CORBA_exception_i d() returns a pointer to the character string identifying the
exception. The character string contains the repository ID for the exception. If invoked
on a CORBA_Envi ronment which identifies a non-exception (where

_maj or ==CORBA_NO_EXCEPTI ON), a null pointer is returned. Ownership of the

returned pointer does not transfer to the caller. Instead, the pointer remains valid until
CORBA _exception_free() iscaled.

CORBA _exception_vaue()

CORBA_exception_val ue() returns a pointer to the structure corresponding to this
exception. If invoked on a CORBA_Envi r onment which identifies a non-exception
(where _maj or ==CORBA_NO_EXCEPTI ON), or an exception for which there is no
associated information, anull pointer is returned. Ownership of the returned pointer does
not transfer to the caller. The pointer remains valid until CORBA _excepti on_free() is
caled.

CORBA_exception_fre()

CORBA_exception_free() freesany storage which was allocated in the construction
of the CORBA_Envi ronment or adopted by the CORBA_Envi r onment when
CORBA_exception_set () iscalled on it, and sets the _maj or field to
CORBA_NO_EXCEPTI ON. The CORBA_exception_free() function can be invoked
regardless of the value of the _maj or field.

CORBA _exception_as any()
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CORBA_excepti on_as_any() returns a pointer to a CORBA_any containing the
exception. This allows a C application to dea with exceptions for which it has no static
(compile-time) information. If invoked on a CORBA_Envi r onnent which identifies a
non-exception (where _maj or ==CORBA_NO_EXCEPTI ON), a null pointer is returned.
Ownership of the returned pointer does not transfer to the caller; instead. The pointer
remains valid until CORBA _exception_free() iscalled. If it is necessary to take
ownership of an exception, then the _val ue field of the returned any should be set to
NULL.
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Example of Exception Handling

The following interface defines a single operation which returns no results and canraise a
BadCal | exception:

[/l 1DL
i nterface exanpl eX

exception BadCal |
stri ng<80> reason;

zl;oid op () raises (BadCall);

The following C code shows how to invoke the operation and recover from an exception:
[* C*/
#i ncl ude "exanpl eX. h"
CORBA_Envi r onnent ev;
exanpl eX obj ;
exanpl eX BadCal | *bc;
/*
* sone code to initialize obj to a reference to an obj ect
* supporting the exanpleX interface
*/
exanmpl eX op (obj, &ev);
switch (ev._nmjor)

case CORBA_NO EXCEPTION: /* successful outcone*/
/* process out and inout arguments */
br eak;
case CORBA USER EXCEPTION: /* a user-defined exception */
if (strcnp (ex_exanpl eX BadCal | , CORBA exception_id (&ev)) == 0)

bc = (exanpl eX BadCal | *) CORBA_excepti on_val ue (&ev);
fprintf (stderr, "exanpleX op () failed - reason:
%\ n", bc- >reason) ;

else [/* should never get here ... */

fprintf ( stderr,"unknown user-defined exception -%\n",
CORBA_exception_id (&ev));

br eak;
default: /* standard exception */
/*
* CORBA_exception_id() can be used to determ ne
* which particular standard exception was
* raised; the m nor nenber of the struct
* associated with the exception (as yielded by
* CORBA_exception_val ue()) may provide additional
* systemspecific informati on about the exception
>/
br eak;

/* free any storage associ ated with exception */
CORBA _exception_free (&ev);

Operations

An operation in IDL maps to a C function with the same name as the operation.
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The C function name is prepended with the interface name and may also include a
module name prefix. See Section 4.1, Namespaces, on page 27 for details of naming
conventions.

Oneway Operations

A oneway operation in IDL specifies a best-effort operation. A client invocation of a
oneway operation is attempted once at most, and the delivery of the operation to the
object implementation is not guaranteed. A oneway operation must have avoi d return
value and i n parameters only (no return value and no i nout or out parameters). The
operation also cannot have ar ai ses expression, since the best-effort semantics do not
allow the object implementation to notify the client of exceptional conditions. The C
signature for a oneway operation does not differ from the signature for a normal
operation with the same parameters.

Argumentsto Operations

Implicit Arguments
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In addition to the operation-specific parameters, all operations declared in an interface
have additional standard parameters as follows:

» The first parameter to each operation is a CORBA_Obj ect input parameter. This
parameter designates the object to process the request.

* The last parameter to each operation is a CORBA_Envi ronnment *  output parameter.
This parameter permits the return of exception information.

The CORBA_(hj ect typeisan opaguetype. The CORBA Envi r onnment typeispartially
opaque.

Example
/1 1DL
interface exanpl e4

I ong op5 (in long argb);

The C function for the op5 operation will have the following function signature:
[* C*/
CORBA_| ong exanpl e4_op5

Port abl eServer _Servant _servant,

CORBA | ong ar g6,

CORBA Envi ronnent* _env

)

The _servant parameter isthe pointer to the servant incarnating the CORBA object on
which the request was invoked. The _env parameter is used for raising exceptions. Note
that the names of the _servant and _env parameters are standardised to allow the
bodies of method functionsto refer to them portably.
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Functionswith Empty Argument Lists

A function declared in IDL with an empty argument list is defined to take no
operation-specific arguments but the C mapping of the function will contain the implicit
arguments as outlined above.

Argument Passing Consider ations

For all IDL types, if the IDL signature specifies that an argument isan out or i nout
parameter, then the caller must always pass the address of a variable of that type (or the
value of a pointer to that type). The called function must dereference the parameter to get
to the type. For arrays, the caller must pass the address of the first element of the array.

For i n parameters, the value of the parameter must be passed for all of the basic types,
enumeration types, and object references. For al arrays, the address of the first element
of the array must be passed. For all other structured types, the address of avariable of that
type must be passed, regardless of whether they are fixed- or variable-length. For strings,
achar* orwchar* must be passed.

For i nout parameters, the address of a variable of the correct type must be passed for
all of the basic types, enumeration types, object references, and structured types. For
strings, the address of achar* or awchar * must be passed. For al arrays, the address
of thefirst element of the array must be passed.

Consider the following IDL specification:
/1 1DL
interface foo

typedef |ong Vector[25];
voi d bar (out Vector x, out long y);

I

A client which invoked the bar operation would require the following C code:

[* C*/

foo object;
foo_Vector_slice x;
CORBA | ong v;

CORBA _Envi ronnent ev;

/* code to bind object to instance of foo */

foo_bar (object, &, &y, &ev);

For out parameters of type variable-length st r uct , variable-length uni on, stri ng,
sequence, an array holding avariable-length type, or any, the ORB will allocate storage
for the output value using the appropriate type-specific allocation function. The client
may use and retain that storage indefinitely, and must indicate when the value is no
longer needed by calling the procedure CORBA f r ee() , whose signatureis:

/ext gr n/voi d CORBA free (void *storage);

The parameter to CORBA_f ree() is the pointer used to return the out parameter.
CORBA free() releases the ORB-allocated storage occupied by the out parameter,
including storage indirectly referenced, such as in the case of a sequence of strings or

44
C Language Mapping & PRISMTECH



4.5 Operations

array of object reference. If a client does not call CORBA _free() before reusing the
pointers that reference the out parameters, that storage might be wasted. Passing a null
pointer to CORBA free() isalowed; CORBA free() simplyignoresit and returns
without error.

Return Results

An operation terminates successfully by executing ar et ur n statement returning the
declared operation value. Prior to returning the result of a successful invocation, the
method code must assign legal valuesto all out andi nout parameters.

The method terminates with an error by executing the CORBA_excepti on_set
operation (see the Spectra ORB C Edition User Guide) prior to executing ar et urn
statement. When raising an exception, the method code is not required to assign legal
valuesto any out ori nout parameters. Dueto restrictionsin C, however, it must return
alega function value.

Return Result Passing Consider ations
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When an operation returns a non-void result, the following rules hold:

1. If the return result type is fl oat, doubl e, |1 ong, short, unsigned |ong,
unsi gned short, char, wchar, fi xed, bool ean, octet, Obj ect, or an
enuner at i on, then the valueis returned as the operation result.

2. If the return result type is struct or uni on, then the value of the C struct
representing that type is returned as the operation result.

3. If thereturnresult is one of the variable-length typesst r uct , uni on, sequence, or
any, then a pointer to a C struct representing that type is returned as the operation
result.

4. If the return result is of type string or wstring, then a pointer to the first
character of the string is returned as the operation result.

5. If thereturnresult is of type ar r ay, then a pointer to the dice of the array isreturned
as the operation result.

The following exampleillustrates the mapping of an IDL interface to C functions.

/1 1DL
interface X

struct y
{
| ong a;
float b;
}i
l ong opl ();
y op2 ();
b
/* C */

typedef CORBA (hj ect X;
typedef struct Xy

CORBA | ong a;
CORBA fl oat b;
PXy;
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extern CORBA | ong X opl (X object, CORBA Environment *ev);
extern Xy X op2 (X object, CORBA Environment *ev);

For operation results of type variable-length st r uct , variable-length uni on, wst ri ng,
string, sequence, arr ay, or any, the ORB will allocate storage for the return value
using the appropriate type-specific alocation function. The client may use and retain that
storage indefinitely and must indicate when the value is no longer needed by calling
CORBA free().

4.5.4° Argument and Result Passng Summary

Table 9 summarizes what a client passes as an argument to a stub and receives as a result.
For brevity, the CORBA_ prefix is omitted from type names in the tables.

Table 9 Basic Argument and Result Passing

Data Type In I nout Out Return
short short short* short* short

| ong | ong | ong* | ong* | ong

long long |long_l ong | ong_I ong* | ong_I ong* | ong_l ong
unsi gned unsi gned_short unsi gned_short * unsi gned_short * unsi gned_short
short

unsi gned unsi gned_| ong unsi gned_| ong* unsi gned_| ong* unsi gned_| ong
| ong

unsi gned unsi gned_| ong_| o |unsi gned_Il ong_l on |unsi gned_| ong_| on [unsi gned_l ong_| o
long long |ng g* g* ng

f | oat fl oat float* float* fl oat

doubl e doubl e doubl e* doubl e* doubl e

| ong | ong_doubl e | ong_doubl e* | ong_doubl e* | ong_doubl e
doubl e

fixed<d,s |fixed_d_s* fixed_d_s* fixed_d_s* fixed_d_s

>

bool ean bool ean bool ean* bool ean* bool ean

char char char* char* char

oct et oct et octet* octet* oct et

enum enum enunt enunt enum

obj ect objref _ptr objref_ptr* objref_ptr* objref _ptr
ref erence

ptr !

struct, struct?* struct™* struct™* struct

fixed

struct, struct* struct* struct** struct*

vari abl e

uni on, uni on* uni on* uni on* uni on

fixed
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Table 9 Basic Argument and Result Passing (Continued)

Data Type In I nout Out Return
uni on, uni on* uni on* uni on** uni on*
variabl e
string char* char** char** char*
sequence sequence* sequence* sequence** sequence*
array, array array array array slice* 2
fixed
array, array array array slicex* 2 array slice* 2
variabl e
any any* any* any** any*
1. Including pseudo-object references.
2. A diceisan array with al the dimensions of the original except the first one.
A client is responsible for providing storage for all arguments passed asi n arguments.
Refer to Table 10, Client Argument Storage Responsihilities for storage responsibilities
for other argument types. Note that the numbered cases in Table 10 are described below
the table.
Table 10 Client Argument Stor age Responsibilities
Argument (refer to key, below)
Type Inout Param Out Param Return Result
short 1 1 1
| ong 1 1 1
unsi gned short 1 1 1
unsi gned | ong 1 1 1
fl oat 1 1 1
doubl e 1 1 1
bool ean 1 1 1
char 1 1 1
oct et 1 1 1
enum 1 1 1
obj ect reference ptr 2 2 2
struct, fixed 1 1 1
struct, variable 1 3 3
uni on, fixed 1 1 1
uni on, variable 1 3 3
string 4 3 3
47
A PRISMTECH C Language Mapping



4.5 Operations

Table 10 Client Argument Storage Responsibilities (Continued)

Argument (refer to key, below)

Type Inout Param Out Param Return Result

sequence

array, fixed

array, variable

any

gl = = O
Wl O k| W
W o O W
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The caller allocates all necessary storage, except that which may be encapsulated and
managed within the parameter itself. For i nout parameters, the caller provides the
initial value and the called function may change that value. For out parameters, the
caller allocates the storage but need not initialize it and the called function sets the
value. Function returns are by value.

The caller allocates storage for the object reference. For i nout parameters, the caller
provides an initial value. If the called function wants to reassign the i nout
parameter, it must first call CORBA_Obj ect _r el ease() ontheorigina input value.
To continue to use an object reference passed in asani nout , the caller must first
duplicate the reference. The client isresponsible for the release of al out parameters
and return object references. Release of al object references embedded in other out
and return structures is performed automatically as aresult of calling CORBA _fr ee.

For out parameters, the caller allocates a pointer and passes it by reference to the
called function. The called function sets the pointer to point to avalid instance of the
parameter’s type. For returns, the function returns a similar pointer. The function is
not allowed to return a null pointer in either case. In both cases, the caller is
responsible for releasing the returned storage. Following the completion of arequest,
the caller is not allowed to modify any valuesin the returned storage. To do so, the
caller must first copy the returned instance into a new instance, then modify the new
instance.

Fori nout strings, the caller provides storage for both the input string and the char *

pointing to it. The called function may deallocate the input string and reassign the
char * to point to new storage to hold the output value. The size of the out stringis
therefore not limited by the size of thei n string. The caller is responsible for freeing
the storage for the out . The called function is not allowed to return anull pointer for
ani nout , out , or return value.

For i nout sequences and anys, assignment or modification of the sequence or any
may cause deallocation of owned storage before any reallocation occurs, depending
upon the state of the boolean release in the sequence or any.

For out parameters, the caller alocates a pointer to an array dlice, which has al the
same dimensions of the original array except the first, and passes the pointer by
reference to the called function. The called function sets the pointer to point to avalid
instance of the array. For returns, the function returns a similar pointer. The function
is not allowed to return a null pointer in either case. In both cases, the caller is
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responsible for releasing the returned storage. Following the completion of a request,
the caller is not allowed to modify any values in the returned storage. To do so, the
caller must first copy the returned array instance into a new array instance, then
modify the new instance.

Inheritance and Oper ation Names
IDL permits the specification of interfaces that inherit operations from other interfaces.
As C does not natively support inheritance, the mapping ensures that an object can access
an interface’s inherited operation as if it was directly declared in the new interface. The
following example illustrates this:
/1 1DL

i nterface exanpl el

long opl (in long argl);

i nterface exanple2 : exanpl el

void op2 (in long arg2, out |long arg3);

[* C*/
typedef CORBA (bj ect exanpl el;

extern CORBA_| ong exanpl el_opl
(

exanpl el o,
CORBA_| ong argl,
CORBA Envi ronnent *ev

)

t ypedef CORBA _(hj ect exanpl e2;
extern CORBA_l ong exanpl e2_opl

exanpl e2 o,
CORBA | ong argl,
CORBA _Envi ronnent *ev

extern void exanpl e2_op2

(
exanpl e2 o,
CORBA | ong ar g2,
CORBA_| ong *ar g3,
CORBA _Envi ronnent *ev

)

In the above example, op1 can be accessed asif it was directly declared in exanpl e2. Of
course, the programmer could also invoke exanpl e1_opl on an object of type
exampl e2. The virtual nature of operations in interface definitions will cause
invocations of either function to cause the same method to be invoked.
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Attributes

When attributes are mapped to C, the generated code includes operations to get and set
(read and write) the attributes. Attributes declared asr eadonl y in IDL have get
functions only. These operations are not defined in IDL so there is no direct mapping
from the IDL functions to the C functions.

The following exampleillustrates this.
[/ 1DL
interface foo

struct position_t

float x, vy;

i

attribute float radius;

readonly attribute position_t position;
I:5
/[* C*/
t ypedef struct foo_position_t

CORBA float x, y;
} foo_position_t;

extern CORBA float foo__get_radius (foo o, CORBA Environment *ev);
extern void foo__set radius

foo o,
CORBA fl oat r,
CORBA _Envi ronnent *ev

extern foo_position_t foo__get_position (foo o, CORBA Environment *ev);

Note that two underscore characters ( __ ) separate the name of the interface from the
wordsget or set inthe names of the functions.

If the set accessor function fails to set the attribute value, the method returns an
exception.

Pseudo-obj ects

There are several interfaces that are defined as pseudo-objects in the C language
mapping. A client makes calls on a pseudo object in the same way as on an ordinary
CORBA object. The ORB may implement the pseudo-object directly and there are
restrictions on what a client may do with the pseudo-object.

The ORB itsdlf is a pseudo-object with the following partial definition:
/1 1DL
interface ORB

string object _to_string (in Object obj);
oj ect string_to_object (in string str);
j 5
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A C program can convert an object reference into its string form, just asif the ORB were
an ordinary object, by calling:

[* C*/

CORBA char *str = CORBA ORB object_to_string (orb, obj, env);

The C library contains the routine CORBA_ORB_obj ect _t o_stri ng, and it does not do
areal invocation. The or b object is an object reference that specifies which ORB to use,
sinceit is possible to choose which ORB should be used to convert an object reference to
astring.

Although operations on pseudo-objects are invoked in the usual way defined by the C
language mapping, there are restrictions on them. In general, a pseudo-object cannot be
specified as a parameter to an operation on an ordinary object. Pseudo-objects do not
have definitions in the interface repository.

Object Implementation M apping

This section describes the IDL to C language mapping that apply specifically to the
portable object adapter, such as how the implementation methods are connected to the
skeleton. In general, given the non-object-oriented nature of C, polymorphism and
commonly used POA functionality has to be effected using special structures containing
function pointers to base class and derived class implementation functions.

Oper ation-specific Details

Generally, for those parameters that are operation-specific, the method implementing the
operation receives the same values that would be passed to the stubs.

Servant Mapping

& PRISMTECH

A servant is a language-specific entity that can incarnate a CORBA object. In C, a
servant is composed of a data structure that holds the state of the object along with a
collection of method functions that manipulate that state to implement the CORBA
object.

The Por t abl eServer: : Servant typemapsinto C asfollows:
[* C *]
t ypedef voi d* Portabl eServer _Servant;

Servant ismapped to avoi d* rather than a pointer to Ser vant Base so that all
servant types for derived interfaces can be passed to all the operations that take a
Servant parameter without requiring casting. However, it is expected that an instance
of PortableServer_Servant points to an instance of a
Por t abl eSer ver _Servant or itsequivalent for derived interfaces.
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PortableServer Functions

Objects registered with POAs use the Por t abl eSer ver _POA_hbj ect | d type, whichis
a sequence of octets, as object identifiers. Because C programmers will often want to use
strings as object identifiers, the C mapping provides several conversion functions that
convert stringsto Qbj ect | d types and vice-versa. These functions are:

[* C*/

extern CORBA _char* Portabl eServer_QCbjectld_to_string

Port abl eServer _Cbj ectld* id,
CORBA_Envi ronnent * env

)
extern Portabl eServer_(bj ectld* Portabl eServer_string_to_Cbjectld

CORBA char* str,
CORBA _Envi ronnent * env

)

These functions follow the normal C mapping rules for parameter passing and memory
management. If conversion of an Qoj ect | d to astring would result inillegal characters
in the string (such as a NUL), the first two functions raise the CORBA_BAD_PARAM
exception.

Servant Sructurelnitialization

Each servant requires initialization and etherealization (or finalization) functions. For
Por t abl eSer ver _Ser vant Base, the following C functions are provided:
[* C*/
voi d Portabl eServer _ServantBase__init (Portabl eServer_ Servant,
CORBA_Envi ronnent *) ;

voi d Port abl eServer _ServantBase__fini (Portabl eServer_ Servant,
CORBA_Envi ronnent *) ;

These functions are named by appending __init and __fi ni , respectively, (note the
double underscores) to the name of the servant.

The first argument to the i ni t functionisavalid Port abl eSer ver _Servant . The
init function will perform ORB-specific initialization of the
Port abl eServer _Servant Base.

Thefini function only cleans up ORB-specific private data. It is the default finalization
function for servants. It does not make any assumptions about where the servant is
allocated, such as assuming that the servant is heap-allocated and trying to call
CORBA free() onit.

Normally, the Port abl eServer ServantBase_ _init and
Port abl eServer _Servant Base__fi ni functions are not invoked directly by
applications but rather by interface-specific initialization and finalization functions
generated by the IDL compiler. The address of a servant shall be passed to thei ni t

function before the servant is allowed to be activated or registered with the POA in any
way. The results of failing to properly initialize a servant via the appropriate i ni t

function may include memory access violations that could crash the application.
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If the IDL compiler has generated an VEPV and EPV structures (with the - gen_vepv
flag) then by default the generated __i ni t function will use these to initialize the
servant. To disable this behaviour use the- no_vepv_i ni t flag.

Application Servants

It is expected that applications will create their own servant structures so that they can
add their own servant-specific data members to store object state. For the Count er
example shown above, an application servant would probably have a data member used
to store the counter value:

[* C*/

typedef struct AppServant

: POA Count er base;

CORBA | ong val ue;
} AppServant;

The application might contain the following implementation of the Count er _add
operation:

[* C*/

CORBA | ong

app_servant _add (Portabl eServer_Servant _servant, CORBA |ong val,
CORBA_Envi ronnent* _env)

AppServant* self = (AppServant*)_servant;
sel f->val ue += val;
return sel f->val ue;

The application could initialize the servant statically as follows:
[* C*/
static AppServant myServant;

Before registering or activating this servant, the application should call:
[* C*/

CORBA _Envi ronnent env;

POA Counter__init (&ry_servant, &env);

Method Signatures
With the POA, implementation methods have signatures that are identical to the stubs
except for the first argument. For example, consider the following interface defined in
IDL:
/1 1DL
i nterface exanpl e4

I ong op5 (in long argb);

In C, a method function for the op5 operation must have the following function
signature:

[* C*/

CORBA | ong exanpl e4_op5

Port abl eServer _Servant _servant,
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CORBA | ong ar g6,
CORBA Envi ronnent* _env

)

The _servant parameter isthe pointer to the servant incarnating the CORBA object on
which the reguest was invoked. The method can obtain the object reference for the target
CORBA object by using the POA_Cur r ent object. The _env parameter is used for
raising exceptions. Note that the names of the _ser vant and _env parameters are
standardized to allow the bodies of method functionsto refer to them portably.

The method terminates successfully by executing ar et ur n statement returning the
declared operation value. Prior to returning the result of a successful invocation, the
method code must assign legal valuesto all out andi nout parameters.

The method terminates with an error by executing the CORBA_excepti on_set
operation (described in Handling Exceptions on page 40) prior to executing ar et urn
statement. When raising an exception, the method code is not required to assign legal
valuesto any out ori nout parameters. Dueto restrictionsin C, however, it must return
alegal function value.

Object Data Sructure

C does not directly support the binding of data and executable code into a single entity.
Therefore, the ORB will pass a structure containing an object's data to each method of the
object as a parameter. This parameter represents the object's data members and maintains
an object's state.

For example, the following code snippets represent a bank account object implemented
inC.
[* C*/

/* Declare the servant's nenber variables in a struct */
t ypedef struct
{

/* Needed by the ORB as first menber of struct*/
Por t abl eSer ver _Servant servant;
/* Menber data */
doubl e bal ance;
doubl e i nt erest Rat e;
Date | ast Wt hdrawal ;
} sBankAccount;

doubl e get Account Bal ance_i (Portabl eServer_Servant _servant,
CORBA Envi ronnent _env)
{

/* Typecast the struct so that we can get at
menber vari abl es safely */
sBankAccount * pBankAccount = (sBankAccount*)servant;
/* return the bank account bal ance */
return pBankAccount - >bal ance;
} /* getAccountBal ance_i */

The Port abl eServer _Servant, which is passed in as a parameter to
get Account Bal ance_i , isa pointer to an sBankAccount structure. We need to
typecast the structure to an sBankAccount since the ORB only knows of
Por t abl eServer _Servant types. It isimportant that the first member of the structure
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be of type Por t abl eSer ver _Ser vant , since the ORB does not have any information
regarding user-defined types such as sBankAccount structure. By making this the first
member of the structure, we provide a means by which structures of different types can
be handled, stored, and passed around the ORB in a type-safe manner.

For those familiar with C++, the Por t abl eSer ver _Ser vant parameter can be thought
of asthet hi s pointer secretly passed during all C++ member calls.
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