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Preface

About This Document

Under the terms of the collaboration between OMG and X/Open Co Ltd., this
document is a candidate for endorsement by X/Open, initially as a Preliminary
Specification and later as a full CAE Specification. The collaboration between OMG
and X/Open Co Ltd. ensures joint review and cohesive support for emerging object-
based specifications.

X/Open Preliminary Specifications undergo close scrutiny through a review process at
X/Open before publication and are inherently stable specifications. Upgrade to full
CAE Specification, after a reasonable interval, takes place following further review by
X/Open. This further review considers the implementation experience of members and
the full implications of conformance and branding.

Object Management Group

The Object Management Group, Inc. (OMG) is an international organization supported
by over 800 members, including information system vendors, software developers and
users. Founded in 1989, the OMG promotes the theory and practice of object-oriented
technology in software development. The organization's charter includes the
establishment of industry guidelines and object management specifications to provide a
common framework for application development. Primary goals are the reusability,
portability, and interoperability of object-based software in distributed, heterogeneous
environments. Conformance to these specifications will make it possible to develop a
heterogeneous applications environment across all major hardware platforms and
operating systems.

OMG's objectives are to foster the growth of object technology and influence its
direction by establishing the Object Management Architecture (OMA). The OMA
provides the conceptual infrastructure upon which all OMG specifications are based.
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X/Open

Intended Audience

Context of CORBA

X/Open is an independent, worldwide, open systems organization supported by most of
the world's largest information system suppliers, user organizations and software
companies. Its mission is to bring to users greater value from computing, through the
practical implementation of open systems. X/Open’s strategy for achieving its mission
is to combine existing and emerging standards into a comprehensive, integrated
systems environment called the Common Applications Environment (CAE).

The components of the CAE are defined in X/Open CAE specifications. These contain,
among other things, an evolving portfolio of practical application programming
interfaces (APIs), which significantly enhance portability of application programs at
the source code level. The APIs also enhance the interoperability of applications by
providing definitions of, and references to, protocols and protocol profiles.

The X/Open specifications are also supported by an extensive set of conformance tests
and by the X/Open trademark (XPG brand), which is licensed by X/Open and is carried
only on products that comply with the CAE specifications.

The architecture and specifications described in this manual are aimed at software
designers and developers who want to produce applications that comply with OMG
standards for the Object Request Broker (ORB). The benefit of compliance is, in
general, to be able to produce interoperable applications that are based on distributed,
interoperating objects. As defined by the Object Management Group (OMG) in the
Object Management Architecture Guidee ORB provides the mechanisms by which
objects transparently make requests and receive responses. Hence, the ORB provides
interoperability between applications on different machines in heterogeneous
distributed environments and seamlessly interconnects multiple object systems.

The key to understanding the structure of the CORBA architecture is the Reference
Model, which consists of the following components:

* Object Request Broker which enables objects to transparently make and receive
requests and responses in a distributed environment. It is the foundation for
building applications from distributed objects and for interoperability between
applications in hetero- and homogeneous environments. The architecture and
specifications of the Object Request Broker are described in this manual

* Object Services a collection of services (interfaces and objects) that support
basic functions for using and implementing objects. Services are necessary to
construct any distributed application and are always independent of application
domains. For example, the Life Cycle Service defines conventions for creating,
deleting, copying, and moving objects; it does not dictate how the objects are
implemented in an application. Specifications for Object Services are contained in
CORBAservices: Common Object Services Specification.
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Common Facilities a collection of services that many applications may share,
but which are not as fundamental as the Object Services. For instance, a system
management or electronic mail facility could be classified as a common facility.
Information about Common Facilities will be containedd@RBAfacilities:

Common Facilities Architecture

Application Objects, which are products of a single vendor on in-house
development group that controls their interfaces. Application Objects correspond
to the traditional notion of applications, so they are not standardized by OMG.
Instead, Application Objects constitute the uppermost layer of the Reference
Model.

The Object Request Broker, then, is the core of the Reference Model. It is like a
telephone exchange, providing the basic mechanism for making and receiving calls.
Combined with the Object Services, it ensures meaningful communication between
CORBA-compliant applications.

Associated Documents

The CORBA documentation set includes the following books:

Object Management Architecture Guidefines the OMG'’s technical objectives

and terminology and describes the conceptual models upon which OMG standards
are based. It alsprovides information about the policies and procedures of OMG,
such as how standards are proposed, evaluated, and accepted.

CORBA: Common Object Request Broker Architecture and Specificatidains

the architecture and specifications for the Object Request Broker.
CORBAservices: Common Object Services Specificabatains specifications

for the Object Services.

CORBAfacilities: Common Facilities Architecturentains the architecture for
Common Facilities.

OMG collects information for each book in the documentation set by issuing Requests
for Information, Requests for Proposals, and Requests for Comment and, with its
membership, evaluating the responses. Specifications are adopted as standards only
when representatives of the OMG membership accept them as such by vote.

To obtain books in the documentation set, or other OMG publications, refer to the
enclosed subscription card or contact the Object Management Group, Inc. at:

OMG Headquarters
250 First Avenue, Suite 201
Needham, MA 02494
USA
Tel: +1-781-444-0404
Fax: +1-781-444-0320
pubs@omg.org
http://www.omg.org
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Definition of CORBA Compliance

The minimum required for a CORBA-compliant system is adherence to the
specifications in CORBA Core and one mapping. Each additional language mapping is
a separate, optional compliance point. Optional means users aren’t required to
implement these points if they are unnecessary at their site, but if implemented, they
must adhere to theORBAspecifications to be called CORBA-compliant. For instance,

if a vendor supports C++, their ORB must comply with the OMG IDL to C++ binding
specified in theC++ Language Mapping Specification

Interoperability and Interworking are separate compliance points. For detailed
information about Interworking compliance, refer to “Compliance to COM/CORBA
Interworking” on page 17-34.

As described in th©MA Guide the OMG’s Core Object Model consists of a core and
components. Likewise, the body 6BORBAspecifications is divided into core and
component-like specifications. The structure of this manual reflects that division.

The CORBAcore specifications are categorized as follows:
CORBA Core, as specified in Chapters 1-11
CORBA Interoperability , as specified in Chapters 12-16

CORBA Interworking , as specified in Chapters 17-21

Note — The CORBA Language Mappings have been separated from the CORBA Core
and each language mapping is its own separate book. Refer to CORBA Language
Mappings at the OMG Formal Document web area for this information.

Structure of This Manual

This manualis divided into the categories Qfore, Interoperability, and Interworking.
These divisions reflect the compliance points of CORBA. In addition to this preface,
CORBA: Common Object Request Broker Architecture and Specificadidains the
following chapters

Core

Chapter 1 - The Object Modeldescribes the computation model that underlies the
CORBA architecture.

Chapter 2 - CORBA Overview contains the overall structure of the ORB architecture
and includes information about CORBA interfaces and implementations.

Chapter 3 - OMG IDL Syntax and Semanticsdetails the OMG interface definition
language (OMG IDL), which is the language used to describe the interfaces that client
objects call and object implementations provide.
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Chapter 4 - ORB Interface defines the interface to the ORB functions that do not
depend on object adapters: these operations are the same for all ORBs and object
implementations.

Chapter 5 - Value Type Semanticslescribes the semantics of passing an object by
value, which is similar to that of standard programming languages.

Chapter 6 - Abstract Interface Semanticsexplains an IDL abstract interface, which
provides the capability to defer the determination of whether an object is passed by
reference or by value until runtime.

Chapter 7 - The Dynamic Invocation Interfacedetails the DI, the client’s side of
the interface that allows dynamic creation and invocation of request to objects.

Chapter 8 -- The Dynamic Skeleton Interfacedescribeshe DSI, the server’'s-side
interface that can deliver requests from an ORB to an object implementation that does
not have compile-time knowledge of the type of the object it is implementing. DSI is
the server’'s analogue of the client's Dynamic Invocation Interfadg. (D

Chapter 9 - Dynamic Management of Any Valuegletails the interface for the

Dynamic Any type. This interface allows statically-typed programming languages such
as C and Java to create or receive values of type Any without compile-time knowledge
that the typer contained in the Any.

Chapter 10 - Interface Repositoryexplains the component of the ORB that manages
and provides access to a collection of object definitions.

Chapter 11 - Portable Object Adapterdefines a group of IDL interfaces than an
implementation uses to access ORB functions.

Interoperability

Chapter 12 - Interoperability Overview describes the interoperability architecture
and introduces the subjects pertaining to interoperability: inter-ORB bridges; general
and Internet inter-ORB protocols (GIOP and IlIOP); and environment-specific, inter-
ORB protocols (ESIOPs).

Chapter 13 - ORB Interoperability Architecture introduces the framework of ORB
interoperability, including information about domains; approaches to inter-ORB
bridges; what it means to be compliant with ORB interoperability; and ORB Services
and Requests.

Chapter 14 - Building Inter-ORB Bridges explains how to build bridges for an
implementation of interoperating ORBs.

Chapter 15 - General Inter-ORB Protocoldescribes the general inter-ORB protocol
(GIOP) and includes information about the GIOP’s goals, syntax, format, transport,
and object location. This chapter also includes information about the Internet inter-
ORB protocol (IIOP).
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Vi

Chapter 16 - DCE ESIOP - Environment-Specific Inter-ORB Protocol (ESIOP)
details a protocol for the OSF DCE environment. The protocol is called the DCE
Environment Inter-ORB Protocol (DCE ESIOP).

Interworking

Chapter 17 - Interworking Architecture describes the architecture for
communication between two object management systems: Microsoft's COM (including
OLE) and the OMG’s CORBA.

Chapter 18 - Mapping: COM and CORBA explains the data type and interface
mapping between COM and CORBA. The mappings are described in the context of
both Win16 and Win32 COM.

Chapter 19 - Mapping: OLE Automation and CORBA details the two-way mapping
between OLE Automation (in ODL) and CORBA (in OMG IDL).

Note: Chapter 19 also includes appendix describing solutions that vendors might
implement to support existing and older OLE Automation controllers and an appendix
that provides an example of how the Naming Service could be mapped to an OLE
Automation interface according to the Interworking specification.

Chapter 20 - Interoperability with non-CORBA Systemsdescribes the effective
access to CORBA servers through DCOM and the reverse.

Chapter 21 - Interceptorsdefines ORB operations that allow services such as security
to be inserted in the invocation path.

Quality of Service (QoS)

Chapter 22 - CORBA Messagingncludes three general topics: Quality of Service,
Asynchronous Method Invocations (to include Time-Independent or “Persistent”
Requests), and the specification of interoperable Routing interfaces to support the
transport of requests asynchronously from the handling of their replies.

Chapter 23 - Minimum CORBA describes minimumCORBA, a subset of CORBA
designed for systems with limited resources.

Chapter 24 - Real-Time CORBAdefines an optional set of extensions to CORBA
tailored to equip ORBs to be used as a component of a Real-Time system.
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1.1 Overview

The Object Model 1

This chapter describes the concrete object model that underlies the CORBA
architecture. The model is derived from the abstract Core Object Model defined by the
Object Management Group in ti@hject Management Architecture Guide

(Information about th©MA Guide and other books in the CORBA documentation set

is provided in this document’s preface.)

Contents

This chapter contains the following sections.

Section Title Page
“Overview” 1-1
“Object Semantics” 1-2
“Object Implementation” 1-9

The object model provides an organized presentation of object concepts and
terminology. It defines a partial model for computation that embodies the key
characteristics of objects as realized by the submitted technologies. The OMG object
model isabstractin that it is not directly realized by any particular technology. The
model described here iscancreteobject model. A concrete object model may differ
from the abstract object model in several ways:

« It may elaboratethe abstract object model by making it more specific, for example,
by defining the form of request parameters or the language used to specify types.

« It may populatethe model by introducing specific instances of entities defined by
the model, for example, specific objects, specific operations, or specific types.
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¢ It mayrestrictthe model by eliminating entities or placing additional restrictions on
their use.

An object system is a collection of objects that isolates the requestors of services
(clients) from the providers of services by a well-defined encapsulating interface. In
particular, clients are isolated from the implementations of services as data
representations and executable code.

The object model first describes concepts that are meaningful to clients, including such
concepts as object creation and identity, requests and operations, types and signatures
It then describes concepts related to object implementations, including such concepts
as methods, execution engines, and activation.

The object model is most specific and prescriptive in defining concepts meaningful to
clients. The discussion of object implementation is more suggestive, with the intent of
allowing maximal freedom for different object technologies to provide different ways
of implementing objects.

There are some other characteristics of object systems that are outside the scope of the
object model. Some of these concepts are aspects of application architecture, some are
associated with specific domains to which object technology is applied. Such concepts
are more properly dealt with in an architectural reference model. Examples of excluded
concepts are compound objects, links, copying of objects, change management, and
transactions. Also outside the scope of the object model are the details of control
structure: the object model does not say whether clients and/or servers are single-
threaded or multi-threaded, and does not specify how event loops are programmed nor
how threads are created, destroyed, or synchronized.

This object model is an example otlassical object modelwhere a client sends a
message to an object. Conceptually, the object interprets the message to decide what
service to perform. In the classical model, a message identifies an object and zero or
more actual parameters. As in most classical object models, a distinguished first
parameter is required, which identifies the operation to be performed; the interpretation
of the message by the object involves selecting a method based on the specified
operation. Operationally, of course, method selection could be performed either by the
object or the ORB.

1.2 Object Semantics

An object system provides services to clientxliént of a service is any entity
capable of requesting the service.

This section defines the concepts associated with object semantics, that is, the concepts
relevant to clients.

1.2.1 Objects

An object system includes entities known as objectsoBjectis an identifiable,
encapsulated entity that provides one or more services that can be requested by a
client.
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1.2.2 Requests
Clients request services by issuing requests.

The termrequestis broadly used to refer to the entire sequence of causally related
events that transpires between a client initiating it and the last event causally associated
with that initiation. For example:

« the client receives the final response associated withréljaestfrom the server,
« the server carries out the associated operation in case of a oneway request, or

 the sequence of events associated withreélqeestterminates in a failure of some
sort. The initiation of a Request is an event.

The information associated with a request consists of an operation, a target object, zero
or more (actual) parameters, and an optional request context.

A request formis a description or pattern that can be evaluated or performed multiple
times to cause the issuing of requests. As described in the OMG IDL Syntax and
Semantics chapter, request forms are defined by particular language bindings. An
alternative request form consists of calls to the dynamic invocation interface to create
an invocation structure, add arguments to the invocation structure, and to issue the
invocation (refer to th®ynamic Invocation Interfacehapter for descriptions of these
request forms).

A valueis anything that may be a legitimate (actual) parameter in a request. More
particularly, a value is an instance of an OMG IDL data type. There are non-object
values, as well as values that reference objects.

An objectreferenceis a value that reliably denotes a particular object. Specifically, an
object reference will identify the same object each time the reference is used in a
request (subject to certain pragmatic limits of space and time). An object may be
denoted by multiple, distinct object references.

A request may have parameters tha