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It is the common core of the CORBA specification. Optional parts of CORBA, such as mappings to particular
programming languages, Real-time CORBA extensions, and the minimum CORBA profile for embedded systems are
documented in the other specifications that together comprise the complete CORBA specification. Please visit the
CORBA download page at http://www.omg.org/technology/documents/corba_spec_catalog.htm to find the complete
CORBA specification set.

Apart from this Foreword, the text of this International Standard is identical with that for the OMG specification for
CORBA, v3.1.1, Part 3.
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Introduction

The rapid growth of distributed processing has led to a need for a coordinating framework for this standardization and
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Context of CORBA

The k

folloy

des such a framework. It defines an architecture within which support of distribution, interoperability and p
e integrated.

ms. The scopes and objectives of the RM-ODP Part 2 and the UML, while related, are not the~same and, in

cal (e.g., interface). Nevertheless, a specification using the Part 2 modeling concepts canbe expressed usi
nppropriate extensions (using stereotypes, tags, and constraints).

he RM-ODP standard, it is easy to show that UML is suitable as a notation*for the individual viewpoint
fications defined by the RM-ODP.

ons required to manage physical distribution, communications, processing and storage, and the roles of di
ology objects in supporting those functions.

ving components:

distributed environment, It\is the foundation for building applications from distributed objects and for
interoperability betwe€nyapplications in hetero- and homogeneous environments. The architecture and
specifications of thé Object Request Broker are described in this manual.

« Object Services; a’collection of services (interfaces and objects) that support basic functions for using
implementifigobjects. Services are necessary to construct any distributed application and are always ind
of application domains. For example, the Life Cycle Service defines conventions for creating, deleting,|
and moving objects; it does not dictate how the objects are implemented in an application. Specificatio
Object Services are contained in CORBAservices: Common Object Services Specification.

<€ommon Facilities, a collection of services that many applications may share, but which are not as fun|
as the Object Services. For instance, a system management or electronic mail facility could be classifig

ey to understanding the structure of the CORBA architecture is the Reference Model, which consists of the
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brtability

DDP Part 2 (ISO/IEC 10746-2) defines the foundational concepts and modeling framework for describing distributed

W number

ses, the RM-ODP Part 2 and the UML specification use the same term for concepts whigh'are related but pot

ng UML

DDP Part 3 (ISO/IEC 10746-3) specifies a generic architecture of open distributed systems, expressed usinjg the
ational concepts and framework defined in Part 2. Given the relation betweén-UML as a modeling languagel and Part

part of ISO/IEC 19500 (CORBA Components) is a standard fordhétechnology specification of an ODP system. It
es a technology to provide the infrastructure required to supportfunctional distribution of an ODP system, specifying

fferent

+ Object Request Broker, which-cnables objects to transparently make and receive requests and responges in a

and
ependent

copying,
ns for

idamental
d as a
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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.
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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.

The architecture and specifications described in this standard are aimed at software designers and developers who want to
produce applications that comply with OMG specifications for the Object Request Broker (ORB), or this standard (ISO/
IEC 19500). The benefit of compliance is, in general, to be able to produce interoperable applications that age)Hased on
distriputed, interoperating objects. The ORB provides the mechanisms by which objects transparently make reqyiests and
receiye responses. Hence, the ORB provides interoperability between applications on different machines ‘in heterggeneous
distriputed environments and seamlessly interconnects multiple object systems.

This Part of this International Standard includes a non-normative annex.

Xiv © ISO/IEC 2012 - All rights reserved
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Information technology - Object Management Group

Common Object Request Broker Architecture (CORBA), Components

This

The 1

part of ISO/IEC 19500 defines:

ollowing conformance points ate defined:

1S

1o

Scope

The syntax and semantics of a component model (see Clause 6, ’Component Model’), based-on CORBA IDI
corresponding meta-model (see Clause 11, ’Interface Repository Metamodel’).

A language to describe the structure and state of component implementations (see Clause 7, "'OMG CIDL Sy
Semantics’), and a corresponding meta-model (see Clause 12, CIF Metamode]’).

A programming model for constructing component implementations (seexClause 8, ’CCM Implementation
Framework’).

A runtime environment for component implementations (see Clause\9, *The Container Programming Mod
Interaction between components and Enterprise Java Beans (s¢e Clause 10, ’Integrating with Enterprise Java

Meta-data for describing component-based applications, and‘interfaces for their deployment (see Clause 14,
’Deployment PSM for CCM”).

A lightweight subset of the component model, pregramming model and runtime environment (see Clause 13
"Lightweight CCM Profile’).

Conformance and’'Compliance

A CORBA COS vendor shall provide the relevant changes to the Lifecycle, Transaction, and Security Serv
identified in “Changes to Object Services” on page 53.

A CORBA Component vendor shall provide a conforming implementation of the Basic Level of CORBA (
nents. A Lightweight CORBA Component vendor shall provide a conforming implementation of the Lighty
CCM Profile as specified in item 8§ below.

A CORBA Component vendor may provide a conforming implementation of the Extended Level of CORB/
nents.

|, and a

ntax and

e1%).

Beans’).

4

Cces

Lompo-
veight

A Compo-

To be conformant at the Basic level a non-Java product shall implement (at a minimum) the following:

« the IDL extensions and generation rules to support the client and server side component model for basic level

components.

* CIDL. The multiple segment feature of CIDL (“Segment Definition” on page 62) need not be supported for basic

components.

* a container for hosting basic level CORBA components.
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* the XML deployment descriptors and associated zip files for basic components.

Such implementations shall work on a CORBA ORB as defined in #1 above.

5. To be conformant at the Basic level a Java product shall implement (at a minimum):

» EIB1.1, including support for the EJIB 1.1 XML DTD

» the java to IDL mapping, also known as RMI/IIOP.
* EJB to IDL mapping as defined in “Translation of CORBA Component requests into EJB requests’>on ppge 157.

Such implementations shall work in a CORBA interoperable environment, including interoperdble support for [IOP
CORBA transactions, and CORBA security.

§. To be conformant at the extended level, a product shall implement (at a minimum) the requirements needed to
achieve Basic PLUS:

* IDL extensions to support the client and server side component model for extenided level components.
* A container for hosting extended level CORBA components.
» The XML deployment descriptors and associated zip files for basic dnd enhanced level components in thf format

defined in “Deployment PSM for CCM” on page 283.

Such implementations shall work on a CORBA ORB as defined in #1 above.

The Lightweight CCM profile is a conformance point based on the extended model as defined above. “Lightweight
CCM Profile” on page 275 defines the specific parts.0f this CCM specification that are impacted and the ngrmative
specific subsetting of CCM. In summary, the following general capabilities (and associated machinery) are excluded
from the extended model to define this conformance point:

* Persistence (only session and service comiponents are supported)
* Introspection

* Navigation

* Redundancies, preferring generic over specific

* Segmentation (not allpwed for session or service components)

» Transactions

* Security

* Configurators

* Proxy homes

» Home finders

«CIDL

DA kI | It
hd A ITIALICU TTHAITUAdLTS

8. A CORBA Component vendor may optionally support EJB clients interacting with CORBA Components, by imple-
menting the IDL to EJB mapping as defined in “Translation of EJB requests into CORBA Component Requests” on
page 164.
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[LCY]
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4

4.1

Basic Compoénent

A bagic component is not allowed to inherit from other components, offer facets, receptacles, event sources or §
basic|component may only offer attributes.

Non-normative References

Terms and definitions

Terms/Defined in this International Standard
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ISO/IEC 19503:2005 Information technology -- XML Metadata Interchange (XMD

World Wide Web Consortium (W3C), “Extensible Markup Language (XML, version 1.0 (s
edition). W3C Recommendation, October 6, 2000. Available from
http://www.w3.org/TR/REC-xml

World Wide Web Consortium (W3C), “XML Schema Part 1: Structures.” W3C Recommend
May 2, 2001. Available from http.//www.w3.org/TR/xmlIschema*1/
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May 2, 2001. Available from http://www.w3.0rg/2004/xmlschema-2/
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N .
reneric

econd

htion,

htion,

OoMG

DMG

inks. A

Component

A specific, named collection of features that can be described by an IDL component definition or a corresponding
structure in an Interface Repository.
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A meta-type that acts as a manager for instances of a specified component type. Component home interfaces provide
operations to manage component life cycles, and optionally, to manage associations between component instances and
primary key values.

Compomnent-aware Client

Acli

Composition

Deno

entity.

Con
An e
Cont

Cont

fram¢work for integrating transactions, security, events and persistencedinto a component’s behavior at runtime.
Emitter

An eyent source that can be connected to at most one consumer,

Entily Component

A CORBA component with persistent state, identity which is architecturally visible to clients through a primary
behayior, which may be transactional.

Equivalent IDL

The ¢lient mappings; that is, mappings of the externally-visible component features for component declarations,

featu
Equi

The i
comy

Event Sink

A na

Event Soiirce

ent that is defined using the IDL extensions in the component model.

tes both the set of artifacts that constitute the unit of component implementation, and the definition of this 4

sumer
ent sink.
ainer

hiners provide the run-time execution environment for CORBA component implementations A container is

res for home declarations. Implicitly defined by a component definition in IDL.

valent Interface

onent’s facets, and-to.connect to the component’s ports, as defined by the component’s or home’s equivald

med connéction point into which events of a specified type may be pushed.

ggregate

key, and

or home

nterface that manifests-the’ component’s or home’s surface features to clients, allowing clients to navigate among the

nt IDL.

A na

ned/connection point that emits events of a specified type to one or more interested event consumers, or to

an event

channel.

Executor

The programming artifact(s) that supply the behavior of a component or a component home.

Exte

nded Component

Extended components may offer any type of port.
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Facet

A distinct named interface provided by the component for client interaction. The primary vehicle through which a
component exposes its functional application behavior to clients during normal execution.

Hom

e

A ho
impli
primg

Mon
Ane
Mult

A spq

citly defines an equivalent interface, which can be described in terms of IDL. A home may be assoctated
ry key specification.

plithic Executor
xecutor consisting of a single artifact.
plex Receptacle

cialization of a receptacle that allows multiple simultaneous connections.

Primary Key

Prim

Port

iry key values uniquely identify component instances within the scope of the home that manages them.

e definition describes an interface for managing instances of a specified component type. A home deﬁnitlion

ith a

A suifface feature through which clients and other elements of anc@pplication environment may interact with a component.

The ¢omponent model supports four basic kinds of ports: facets, receptacles, event sources, event sinks and attrjibutes.
Progess Component

A CORBA component with persistent state which is not-visible to the client, persistent identity, and behavior, which may
be trgnsactional.

Proxy Home

Impl¢ments the component home interface-specified by a composition definition, but the implementation is not frequired
to be|collocated with the container where the components managed by the home are activated.

Publisher

An eyent source that can be connected to an arbitrary number of consumers, who are said to subscribe to the pyblisher
event source.

Recéptacle

A named connégction point that describes the component’s ability to use a reference supplied by some external g

Segmentéed-Executor

gent.

A setlof.physically distinct artifacts, a physical partition of the executor. Each segment encapsulates independent

state and

is capable of being independently activated. Each segment provides at least one facet.

Serv

ice Component

A CORBA component with behavior, no state, and no identity.

Session Component

A CORBA component with behavior, transient state, and identity (which is not persistent).
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Simplex Receptacle

A specialization of a receptacle that only allows a single connection at a given time.

4.2 Keywords for Requirment statements

The keywords “must,” “must not,” “shall,” “shall not,” “should,” “should not,” and “may” in this International Standard
are tg be interpreted as described in IETF RFC 2119.

5 | Symbols (and abbreviated terms)

For the purposes of this International Standard, the following abbreviations apply:

API +— Application Programming Interface

CCM — CORBA Component Model

CIDI} — Component Implementation Definition Language
CIF 4+ Component Implementation Framework
CMT| — Container-managed Transaction

CORBA — Common Object Request Broker Architecture
COS [— Common Object Services

CRUD — Create, Read, Update, Delete

DII 4+ Dynamic Invocation Interface

DTD|— Document Type Definition

EJB 1— Enterprise Java Beans

GIOR — General Inter-ORB Protocol

IDL {— Interface Definition Language

IIOP [— Internet Inter-ORB Protogol

IR —} Interface Repository

JDK [— Java Developmient Kit

JND]| — Java Namingand Directory Interface
JTA 1— Java Transaction API

MOH — Meta. Object Facility

OM({ ~.Object Management Group

ORB — Object Request Broker

PIM — Platform Independent Model (see [MDA])
POA — Portable Object Adapter

PSDL — Persistent State Definition Language
PSM — Platform Specific Model (see [MDA])
RMI — Remote Method Invocation
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SECIOP — Secure Inter-ORB Protocol
SMT — Self-managed Transaction
SSL — Secure Sockets Layer

UML — Unified Modeling Language

URI ~Uniform Resource Identifier
URL |— Uniform Resource Locator
XMI|— XML Metadata Interchange
XML — Extensible Markup Language
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6

6.1

This

Component is a basic meta-type in CORBA. The component meta-type is an extension and specialization’of the
metaitype. Component types are specified in IDL and represented in the Interface Repository. A component is dg
a component reference, which is represented by an object reference. Correspondingly, a component definition is

spec

A component type is a specific, named collection of features that can be described by an\IDL component defini
correpponding structure in an Interface Repository. Although the current specificationde€s not attempt to provi
mechlanisms to support formal semantic descriptions associated with component definitions, they are designed t
assodiated with a single well-defined set of behaviors. Although there may be, sevetal realizations of the compor
for different run-time environments (e.g., OS/hardware platforms, languages, €t¢.), they should all behave consist
an abfstraction in a type system, a component type is instantiated to creaté«oncrete entities (instances) with stat
ident{ty.

A component type encapsulates its internal representation and impleémentation. Although the component specifi
inclufles standard frameworks for component implementation, these frameworks, and any assumptions that they
entail, are completely hidden from clients of the component,

6.1

Therg¢ are two levels of components: basic and\extended. Both are managed by component homes, but they diff]
capabilities they can offer. Basic components\essentially provide a simple mechanism to “componentize” a regy
CORBA object. Extended components, on~the other hand, provide a richer set of functionality.

6.1.

Components support)awariety of surface features through which clients and other elements of an application env

may

of ports:

.1 Component Levels

ISO/IEC 19500-3:2012(E)

Component Model

Component Model

iplization and extension of an interface definition.

A basic component is very similai-in functionality to an EJB as defined in the Enterprise JavaBeans 1.1
specification. This allows muchseasier mapping and integration at this level.

2 Ports

nteract with\a~component. These surface features are called ports. The component model supports four ba

| Pacets, which are distinct named interfaces provided by the component for client interaction.

clause describes the semantics of the CORBA Component Model (CCM) and the conformance requirements for
vendrs.

object
noted by
a

tion or a
e

b be

ent type
ently. As
e and

Cation
might

br in the
lar

ironment
bic kinds

LR es—wirict ] : ot desoribedd bk ;

some external agent.

plied by

« Event sources, which are named connection points that emit events of a specified type to one or more interested event

consumers, or to an event channel.

« Event sinks, which are named connection points into which events of a specified type may be pushed.
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» Attributes, which are named values exposed through accessor and mutator operations. Attributes are primarily
intended to be used for component configuration, although they may be used in a variety of other ways.

Basic components are not allowed to offer facets, receptacles, event sources, and sinks. They may only offer attributes.
Extended components may offer any type of port.

6.1.3 Components and Facets

A component can provide multiple object references, called facets, which are capable of supporting distinct (i.e|,
unrelfited by inheritance) IDL interfaces. The component has a single distinguished reference whose-interface cornforms to
the cgmponent definition. This reference supports an interface, called the component’s equivalent interface, that nanifests
the cpmponent’s surface features to clients. The equivalent interface allows clients to navigat€)among the comppnent’s

facet§, and to connect to the component’s ports.

Basid components cannot support facets, therefore attempts to navigate to other facetswill always fail. The equjvalent
interface of a basic component is the only object available with which a client may interact.

The qther interfaces provided by the component are referred to as facets. Figure 6.1 illustrates the relationship hetween
the cpmponent and its facets.

Component reference supports
component’s equivalent interface
Component

- \/

T e
Implementations
of facet
N interfaces are
07—3 / encapsulated

fadet references
support independent

fadet interfaces K /

Figurfe 6.1- Component Interfaces and Facets

\/

The rr:lationship between the component and its facets is characterized by the following observations:

« The implementations of the Tacet inferfaces are encapsulated by the component, and considered to be “parts” of the
component. The internal structure of a component is opaque to clients.

+ Clients can navigate from any facet to the component equivalent interface, and can obtain any facet from the
component equivalent interface.

+ Clients can reliably determine whether any two references belong to the same component instance.

» The life cycle of a facet is bounded by the life cycle of its owning component.
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6.1.4 Component Identity

A component instance is identified primarily by its component reference, and secondarily by its set of facet references (if
any). The component model provides operations to determine whether two references belong to the same component
instance, and (as mentioned above) operations to navigate among a component’s references. The definition of “same”

impl¢mentation of this operation. However, a component framework shall provide standard implementations, thdt
constfitute de facto definitions of “sameness” when they are employed.

Components may also be associated with primary key values by a component home. Primary keys are data valueq exposed
to th¢ component’s clients that may be used in the context of a component home to identify component instanc¢s and

obtaip references for them. Primary keys are not features of components themselves; the association between a cqmponent
instafice and a particular primary key value is maintained by the home that manages the component.

6.1.p Component Homes

A component home is meta-type that acts as a manager for instances of a speéified component type. Componen}t home
interflaces provide operations to manage component life cycles, and optiopally, to manage associations between
component instances and primary key values. A component home may bethought of as a manager for the extent pof a type
(withlin the scope of a container). A home must be declared for everyn¢omponent declaration.

Component types are defined in isolation, independent of home types. A home definition, however, must specify exactly
one domponent type that it manages. Multiple different home-fypes can manage the same component type, though they
canndt manage the same set of component instances.

At execution time, a component instance is managed by-a single home object of a particular type. The operatiofs on the
homg are roughly equivalent to static or class metheds in object-oriented programming languages.

6.2] Component Definition

A component definition in IDL implicitly defines an interface that supports the features defined in the compondnt
definjtion body. It extends the coricept of an interface definition to support features that are not supported in interfaces.
Component definitions also diffecfrom interface definitions in that they support only single inheritance from other

compjonent types.

The IDL grammar for.components may be found in CORBA Core, OMG IDL Syntax and Semantics.

6.3] Component Declaration

6.3.|| Basic Components

Basic components cannot avail themselves of certain features in the model. In particular, they cannot inherit from other
components, nor can they provide or use interfaces, or make any event declarations. A basic component is declared using
a restricted version of a <component_dcl>. See CORBA (Part 1), OMG IDL Syntax and Semantics clause,
“Component” sub clause for the syntax.

To avoid ambiguity between basic and extended definitions, any component declaration that matches the following pattern
is a basic component:

© ISO/IEC 2012 - Al rights reserved 11
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“component” <identifier> [<supported_interface_spec>]
“{“ {<attr_dc|> “;”}* “}”

Ideally the syntax should explicitly represent these rules. However this can only be achieved by introducing a new
keyword to distinguish between basic and extended components. It was felt that an extra keyword would cause
problems in the future, as the distinction between basic and extended components gets blurred. This blurring may

z 7 7 7 g D 4 Aoyl g . I oY
occur-auc to juture devetopmertt Of OOt trie CUND A CONPONCETIE VIOUET A LIE LLITLET PriSe JUVUDEUTTS

specifications.
6.3.2 Equivalent IDL

The glient mappings; that is, mappings of the externally-visible component features for component’ declarations|are
descrjbed in terms of equivalent IDL.

As dg¢scribed above, the component meta-type is a specialization of the interface metatype. Each component ddfinition
has afcorresponding equivalent interface. In programming language mappings, components are denoted by objeft
refergnces that support the equivalent interface implied by the component definition.

Sincd basic components are essentially a profile, no specific rules are defined-for them.
6.3.2.1 Simple declaration
For al component declaration with the following form:

component component_name { ... };

the equivalent interface shall have the following form;

interface component_name
: Components::CCMObject { ... };

6.3.2.2 Supported interfaces
For al component declaration with (the ‘following form:

component <component.\name>
supports <interface_name_1>, <interface_name_2>{ ... };

the equivalent interface/shall have the following form:
interface <component_name>

:[Components::CCMObiject,
<interface'name_1>, <interface_name_2> { ... };

Supported imterfaces are described i detait i - Supported interfaces  on page 18-
6.3.2.3 Inheritance
For a component declaration with the following form:

component <component_name> : <base_name>{ ... };

the equivalent interface shall have the following form:

12 © ISO/IEC 2012 - All rights reserved
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interface <component_name> : <base_name> { ... }

6.3.2

For a

.4 Inheritance and supported interfaces

component declaration with the following form:

:2012(E)

com
supf

the e

6.3.

A co

Decl:
equiy

6.4

A co
be thi
execl

6.4.1 Equivalent IDL

Facef
name

i

resul

<

The mechanisms for navigating among a component’s facets are described in “Navigation” on page 14. The rela

betw
“Proy
the ¢

:| <base_name>, <interface_name_1>, <interface_name_2>{ ... };

ponent <component_name> : <base_name>
orts <interface_name_1>, <interface_name_2>{ ... };

uivalent interface shall have the following form:

hterface <component_name>

3 Component Body

mponent forms a naming scope, nested within the scope in which the component is declared.

rations for facets, receptacles, event sources, event sinks and attributes all map onto operations on the com
alent interface. These declarations and their meanings are describ€dyin detail below.

Facets and Navigation

mponent type may provide several independent interfates to its clients in the form of facets. Facets are int
e primary vehicle through which a component exposes its functional application behavior to clients during
tion. A component may exhibit zero or more fagets.

declarations imply operations on the component interface that provide access to the provided interfaces b
s. A facet declaration of the following form:

yrovides <interface_type><name>;

s in the following opetation defined on the equivalent interface:

Linterface_type>provide_<name> ();

ben the €omponent identity and the facet references, and assumptions regarding facet references, are descri
ided References and Component Identity” on page 17. The implementation of navigation operations are prg

ponent’s

ended to
normal

their

ionships
bed in
vided by

mponent implementation framework in generated code; the user-provided implementation of a component

type is

not responsible for navigation operations. The responsibilities of the component servant framework for supporting
navigation operations are described in detail in the OMG CIDL Syntax and Semantics.
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6.4.2 Semantics of Facet References

Clients of a component instance can obtain a reference to a facet by invoking the provide_<name> operation on the
equivalent interface corresponding to the provides declaration in the component definition. The component
implementation is responsible for guaranteeing the following behaviors:

6.4.

Navi

bation among a component’s facets may be accomplished 'in the following ways:

In general, a component instance shall be prepared to return object references for facets throughout the instache’s life

cycle. A component implementation may, as part of its advertised behavior, return a nil object reference as thq
a provide_<name> operation.

An object reference returned by a provide_<nrame> operation shall support the interface associated with th
corresponding provides declaration in the component definition. Specifically, when the _is~a operation is
on the object reference with the Repositoryld of the provided interface type, the result.shall be TRUE, and
operations of the facet interface shall be able to be invoked on the object reference. If the type specified in th
provides declaration is Object, then there are no constraints on the interface types supported by the referet

A facet reference provided by a component may support additional interfaces, such as.nterfaces derived from the
declared type, as long as the stated contract is satisfied.

Facet references must behave properly with respect to component identity’ and navigation, as defined in “Pro
References and Component Identity” on page 17 and “Navigation?below.

Navigation

A client may navigate from any facet reference todhe component that provides the reference via
CORBA::Object::get_component.

result of

h
L

invoked
legal

e

hce.

vided

A client may navigate from the component.interface to any facet using the generated provide_<nrame> operations on

the equivalent interface.

A client may navigate from the component interface to any facet using the generic provide_facet operatios
Navigation interface (inherifed by all component interfaces through Components::CCMObject). Other
operations on the Navigation interface (i.e., get_all_facets and get_named_facets) return multiple ref
and can also be used for-navigation. When using generic navigation operations on Navigation, facets are ide
string values that cofitain their declared names.

A client may navigate from a facet interface that derives from the Navigation interface directly to any othe
the same component, using provide_facet, get_all_facets, and get_named_facets.

For components, such as basic components, that do not provide interfaces, only the generic navigation operaj
available on the equivalent interface. The behavior of these operations, where there are no facets to navigate
defined below.

1 on the

erences,
htified by

- facet on

tions are
to, is

The detailed descriptions of these mechanisms 1010w,

6.4.3.1 get_component()

module CORBA {
interface Object { // PIDL

14
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Object get_component ( );
|5
15

If the target object reference is itself a component reference (i.e., it denotes the component itself), the get_component
operation returns the same reference (or another equivalent reference). If the target object reference is a facet reference,

the get_component operation returns an object reference for the component. If the target reference is neither
complonent reference nor a provided reference, get_component returns a nil reference.

Implementation of get_component

ith other operations on CORBA::Object, get_component is implemented as a request to\the target objg
ing the pattern of other CORBA::Object operations (i.e., _interface, _is_a, and _noén,-existent) the

CORBA components. Thus component vendors that are not also ORB vendors canrely on the availability of th
capalpility in a compliant ORB.

6.4.3.2 Component-specific provide operations

The
facet

rovide_<name> operation implicitly defined by a provides deClaration can be invoked to obtain a referer

6.4.3.3 Navigation interface on the component

As dg¢scribed in “Component Declaration” on page 11 all*component interfaces implicitly inherit directly or ind
from|CCMObject, which inherits from Components::Navigation. The definition of the Components::Nav
interflace is as follows:

module Components {
pedef string FeatureName;
pedef sequence<FeatureName> Namelist;
aluetype PortDescription
public FeatureName name;
public CORBA::Repositoryld type_id;

aluetype FacetDescription : PortDescription

ct.
peration

on of
S

ce to the

rectly
igation

public Object facet_ref;
}
typedef sequence<FacetDescription> FacetDescriptions;
exception InvalidName { };

interface Navigation {

© ISO/IEC 2012 - All rights reserved
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5

This
inher
Navi

prov|

Object provide_facet (in FeatureName name)
raises (InvalidName);

FacetDescriptions get_all_facets();

EacetDescrinti L Lt (in Namel ist )

raises (InvalidName);

boolean same_component (in Object object_ref);

nterface provides generic navigation capabilities. It is inherited by all component interfaces, and may be o
ted by any interface that is explicitly designed to be a facet interface for a component. The descriptions o
pation operations follow.

de_facet

The provide_facet operation returns a reference to the facet denoted by‘the name parameter. The value of thg

paran
closu|
comp
Inval
no v4

heter must be identical to the name specified in the provides declaration. The valid names are defined by i
[e of the actual type of the component; that is, the names of facets of the component type and all of its inh
onent types. If the value of the name parameter does not ¢drrfespond to one of the component’s facets, thg
dName exception shall be raised. A component that doegdiot provide any facets (e.g., a basic component)
lid name parameter to this operation and thus shall always raise the InvalidName exception.

get_

Il_facets

The get_all_facets operation returns a sequence of value objects, each of which contains the Repositoryld of
interface and name of the facet, along with-a(reference to the facet. The sequence shall contain descriptions an

referd
sequeg
of ler

get_

nces for all of the facets in the component’s inheritance hierarchy. The order in which these values occur
nce is not specified. A component that does not provide any facets (e.g., a basic component) shall return a
gth zero.

hamed_facets

get_
the n
Inval
any fi
Inval

Il_facets), confaining descriptions and references for the facets denoted by the names parameter. If any
mes parameéter-is not a valid name for a provided interface on the component, the operation raises the
dName exegption. The order of values in the returned sequence is not specified. A component that does no
heets (esgey 4 basic component) will have no valid name parameter to this operation and thus shall always
dName exception.

The Eet_named_facets eperation returns a sequence of described references (identical to the sequence return

ptionally

name
hherited
erited

vill have

the facet
d
n the

bequence

bd by
name in

t provide
raise the
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6.4.3.4 Navigation interface on facet interfaces

Any interface that is designed to be used as a facet interface on a component may optionally inherit from the Navigation
interface. When the navigation operations (i.e., provide_facet, get_all_facets, and get_named_facets) are invoked

on the facet reference, the operations shall return the same results as if they had been invoked on the component interface
that I'rr\‘ ided the fqrgpf facet The skeletons gpnprqur‘] ]’\)r the anpnnpnf Tmp]pmpnfqﬁnn Eramework shall pvn lde

impl¢mentations of these operations that will delegate to the component interface.

This pption allows navigation from one facet to another to be performed in a single request, rather than apair off requests
(to g¢t the component reference and navigate from there to the desired facet). To illustrate, consider the following
complonent definition:

module example {
interface foo : Components::Navigation {... };
interface bar { ... };
component baz {
provides foo a;
provides bar b;

2
A client could navigate from a to b as follows:

foo myFoo;

/l assume myFoo holds a reference to a foo provided\by‘a baz
baz myBaz = bazHelper.narrow(myFoo.get_componrent());
bar myBar = myBaz.provide_b();

Or, it could navigate directly:

foo myFoo;
/l assume myFoo holds a reference to'a foo provided by a baz
bar myBar = barHelper.narrow(myFoo.provide_interface(“b”);

6.4.4 Provided References and Component Identity

The same_component operation on the Navigation interface allows clients to determine reliably whether two
refer¢gnces belong to the same component instance, that is, whether the references are facets of or directly denote fthe same
compjonent instanceTHe component implementation is ultimately responsible for determining what the “same cgmponent
instace” means., The skeletons generated by the Component Implementation Framework shall provide an implementation
of sgme_component, where “same instance” is defined in terms of opaque identity values supplied by the component
impl¢mentation or the container in the container context. User-supplied implementations can provide different semantics.

If a fhcet'interface inherits the Navigation interface, then the same_component operation on the provided imterface
shall give the same results as the same_component operation on the component interface that owns the provided
interface. The skeletons generated by the Component Implementation Framework shall provide an implementation of
same_component for facets that inherit the Navigation interface.

© ISO/IEC 2012 - Al rights reserved 17
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6.4.5 Supported interfaces

A component definition may optionally support one or more interfaces, or in the case of extended components, inherit
from a component that supports one or more interfaces. When a component definition header includes a supports clause
as follows:

component <component_name> supports <interface_name> { ... };

the equivalent interface inherits both CCMObject and any supported interfaces, as follows:

interface <component_name>
:{Components::CCMObject, <interface_name> { ... };

The domponent implementation shall supply implementations of operations defined on supported interfaces. Clignts shall
be abjle to widen a reference of the component’s equivalent interface type to the type 0f’any of the supported inferfaces.
Clients shall also be able to narrow a reference of type CCMODbject to the type of‘any of the component’s supported

interflaces.

For example, given the following IDL:

module M {
interface | {
void op();
%
component A supports | {
provides | foo;
2
home AManager manages A { };
2
The AManager interface shall be derived.from KeylessCCMHome, supporting the create_component operation,

which returns a reference of type CGMObject. This reference shall be able to be narrowed directly from
CCMObject to I:

// java

M.AManager aHome-= ...; // get A’s home
org.omg.Componénts.CCMObject myComp = aHome.create component () ;
M.I myI ={M\THelper.narrow (myComp) ;

// must ‘succeed

For example, given the following IDL:

maodule M {
interface | {

votdopt);
2
component A supports | {
provides | foo;
3
componentB:A{...};
home BHome manages B {};
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The equivalent IDL is:

module M {
interface | {
void op();
I
interface A :
org.omg.Components.CCMObject, | { ... };
interface B: A{... };

2
which allows the following usage:

M.BHome bHome = ... // get B’s home

M.B myB = bHome.create();

myB.op(); // I’s operations are supported
// directly on B’s interface

The supports mechanism provides programming convenience for light-weight components that only need to
implement a single operational interface. A client can invoke operations/frdm the supported interface directly on
the component reference, without narrowing or navigation:

M.A myA = aHome.create();
myA.op () ;

as opposed to

M.A myA = aHome.create();
M.I myI = myA.provide foo();
myI.op();

or, assuming that the client has A's hoiney'but doesn t statically know about A'’s interface or home interface:

org.omg.Components.KeylessCCMHome genericHome =
// get A’s home;j

org.omg.Components. GCMObject myComp =

genericHome.credate. component () ;

M.I myI = M({IHelper.narrow (myComp) ;
myI.op();
as opposedto

orgeomg.CORBA.Object obj = myComp.provide interface (“foo”);
M.\ImyI = M.IHelper.narrow(obj) ;
myI.op();

This mechanism allows component-unaware clients to receive a reference to a component (passed as type
CORBA::Object) and use the supported interface.
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6.5 Receptacles

A component definition can describe the ability to accept object references upon which the component may invoke
operations. When a component accepts an object reference in this manner, the relationship between the component and
the referent object is called a connection; they are said to be connected. The conceptual point of connection is called a

ar—abatraotion thot oo | PPV

taala A toola o 0 s factad on o HanaRaenia cat-aof fioxac
recepgaere—reeeptacre15saiaostractHontnat IS eoneretery oo Ste oo acompoReHtasa-5et+ o operations—+

establishing and managing connections. A component may exhibit zero or more receptacles.

ownership, or that certain operations will be transient across connections.

6.5.1 Equivalent IDL

s declaration of the following form:

uses <interface_type> <receptacle_name>;

resulfs in the following equivalent operations defined in the component interface:

void|connect_<receptacle_name> ( in <interface_type> conxm)‘raises (
omponents::AlreadyConnected,
omponents::InvalidConnection );

<intgrface_type> disconnect_<receptacle_name> ()
raises ( Components::NoConnection );

<intgrface_type> get_connection_<receptacle_name> ( );
A usles declaration of the following form:
uses multiple <interface_type> <receptacle_name>;

resulfs in the following equivalent-operations defined in the component interface:

t <receptacle_name>Connection {
interface_type> objref;
omponents::Cookie ck;

seqyence <<receptacle_name>Connection> <receptacle_name>Connections;
Components::Cookie

onnect_<receptacle_name> ( in <interface_type> connection ) raises (
Components::ExceededConnectionLimit,

Receptacles are intended as a mechanical device for expressing a wide variety of relationships that may exist at
higher levels of abstraction. As such, receptacles have no inherent higher-order semantics, such as implying

Components::InvalidConnection

);

<interface_type> disconnect_<receptacle_name> (
in Components::Cookie ck)
raises ( Components::InvalidConnection );

<receptacle_name>Connections get_connections_<receptacle_name> ();

20
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6.5.2 Behavior

6.5.2

.1 Connect operations

:2012(E)

Operations of the form connect_<receptacle name> are implemented in part by the component implementor, and in part

by g4

refers
prero
disco

Sim

If ar
recep
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The ¢
operd

Mult

Ifar
may

conn
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The ¢
oper4

Conn
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implg
Likey

The
conn
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diffefent receptaele than that which created it, results are undefined.

Cook

ClrdlLcd OdcC C O DOIIC CI'vd d CWOIK. C ICSPO D C O C O POIIC DIC C dllO
t framework for implementing connect operations are described in detail in the OMG CIDL Syntax and S¢
eceptacle holds a copy of the object reference passed as a parameter. The component may invoke gperation]
nce according to its design. How and when the component invokes operations on the reference ds. entirely
bative of the component implementation. The receptacle shall hold a copy of the reference until'it is expli
nected.

blex receptacles

bceptacle’s uses declaration does not include the optional multiple keyword, then‘only a single connecti
tacle may exist at a given time. If a client invokes a connect operation when ‘a_¢onnection already exists, t
bction operation shall raise the AlreadyConnected exception.

omponent implementation may refuse to accept the connection for atbitrary reasons. If it does so, the con
tion shall raise the InvalidConnection exception.

plex receptacles

bceptacle’s uses declaration includes the optional multiple keyword, then multiple connections to the reg
pxist simultaneously. The component implementation may choose to establish a limit on the number of simt
bctions allowed. If an invocation of a connect operation attempts to exceed this limit, the operation shall r3
ededConnectionLimit exception.

omponent implementation may refuse to.acc€pt the connection for arbitrary reasons. If it does so, the con
tion shall raise the InvalidConnection ¢xception.

fy the connection for subsequentidisconnect operations. Cookie values are generated by the receptacle

vise, cookie equivalence-is determined by the implementation of the receptacle implementation.

lient invoking conaéction operations is responsible for retaining cookie values and properly associating th
bcted object referémecs, if the client needs to subsequently disconnect specific references. Cookie values m
e within the scope of the receptacle that created them. If a cookie value is passed to a disconnect operatio

ic values are described in detail in “Cookie type” on page 22.”

nnd
mantics.
s on this
the
itly

n to the

he

hection

eptacle
Iitaneous
ise the

hection

ect operations for multiplex receptacles return values of type Components::Cookie. Cookie values are ysed to

mentation (the responsibility ef the supplier of the component-enabled ORB, not the component implementor).

em with
ust be
hona

Cookie values are required because object references cannot be reliably tested for equivalence.

6.5.2.2 Disconnect operations

Operations of the form disconnect_receptacle name terminate the relationship between the component and the
connected object reference.
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Simplex receptacles

If a connection exists, the disconnect operation will return the connected object reference. If no connection exists, the
operation shall raise a NoConnection exception.

Multiplex receptacles

The dlisconnect_receptacle_name operation of a multiplex receptacle takes a parameter of type
Components::Cookie. The ck parameter must be a value previously returned by the connect_receptacle ndme
operdtion on the same receptacle. It is the responsibility of the client to associate cookies with objectréferenceq they
conng¢ct and disconnect. If the cookie value is not recognized by the receptacle implementation as being associated with
an exfisting connection, the disconnect_receptacle_name operation shall raise an InvalidConnection exception.

6.5.2.3 get_connection and get_connections operations

Simplex receptacles

Simpjex receptacles have operations named get_connection_receptacle_name. 1t the receptacle is currently cqnnected,
this dperation returns the connected object reference. If there is no current connection, the operation returns a njl object
refer¢gnce.

Multiplex receptacles

Multiplex receptacles have operations named get_connections “receptacle name. This operation returns a sequence of
strucfures, where each structure contains a connected objectfeference and its associated cookie value. The sequence
contJins a description of all of the connections that exist at the time of the invocation. If there are no connectiops, the
sequgnce length will be zero.

6.5.24 Cookie type
The Cookie valuetype is defined by the following IDL:
module Components {

aluetype Cookie {
private CORBA::OctetSeq cookieValue;

<

b

Cookjie values are efeated by multiplex receptacles, and are used to correlate a connect operation with a disconmect
operdtion on multiplex receptacles.

Impl¢mentations of component-enabled ORBs may employ value type derived from Cookie, but any derived cpokie
types| shall be truncatable to Cookie, and the information preserved in the cookieValue octet sequence shall be
suffidien? for the receptacle implementation to identify the cookie and its associated connected reference.

6.5.3 Receptacles Interface

The Receptacles interface provides generic operations for connecting to a component’s receptacles. The CCMObject
interface is derived from Receptacles. For components, such as basic components, that do not use interfaces, only the
generic receptacles operations are available on the equivalent interface. The default behavior in such cases is defined
below.
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The Receptacles interfaces is defined by the following IDL.

module Components {

valuetype ConnectionDescription {

) 5

{

) 5

_public Cookie ck;
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public Object objref;
typedef sequence<ConnectionDescription> ConnectionDescriptions;
vyaluetype ReceptacleDescription : PortDescription

public boolean is_multiple;
public ConnectionDescriptions connections;

typedef sequence<ReceptacleDescription> ReceptacleDescriptions;
gxception ExceededConnectionLimit { };
gxception CookieRequired { };

interface Receptacles {

Cookie connect ( in FeatureName name, in Object connection )

raises (
InvalidName,
InvalidConnection,
AlreadyConnected,
ExceededConnectionLimit);

Object disconnect (
in FeatureName name,
in Cookie ck) raises (
InvalidName,
InvalidConnection,
CookieRequired,
NoConnection);

ConnectionDescriptions get_connections (
in FeatureName name) raises (InvalidName);

ReceptacleDescriptions get_all_receptacles ();

ReceptacleDescriptions get_named_receptacles (
in NameList names) raises(InvalidName);

© ISO/IEC 2012 - All rights reserved
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connect

The connect operation connects the object reference specified by the connection parameter to the receptacle specified
by the name parameter on the target component. If the specified receptacle is a multiplex receptacle, the operation
returns a cookie value that can be used subsequently to disconnect the object reference. If the receptacle is a simplex
receptacle, the return value is a nil. The following exceptions may be raised:

«| If the name parameter does not specify a valid receptacle name, then the InvalidName exception is raised-
«| Ifthe receptacle is a simplex receptacle and it is already connected, then the AlreadyConnected exception |s raised.

| Ifthe object reference in the connection parameter does not support the interface declared in'the receptacl¢’s uses
statement, the InvalidConnection exception is raised.

«| Ifthe receptacle is a multiplex receptacle and the implementation-defined limit to the-number of connectiony is
exceeded, the ExceededConnectionLimit exception is raised.

| A component that does not have any receptacles (e.g., a basic component) will have no valid name parametgr to this
operation and thus shall always raise the InvalidName exception.

disconnect

If thg receptacle identified by the name parameter is a simplex receptacle, the operation will disassociate any dbject
refergnce currently connected to the receptacle. The cookie value inthe ck parameter is ignored. If the receptadle
ident{fied by the name parameter is a multiplex receptacle, the diSconnect operation disassociates the object feference
assodiated with the cookie value (i.e., the object reference that'was connected by the operation that created the ookie
value]) from the receptacle. In both cases, the disconnect operation returns the previously connected object reference.
The following exceptions may be raised:

«| If the name parameter does not specify a valid receptacle name, then the InvalidName exception is raised.

«| Ifthe receptacle is a simplex receptacle@nd there is no current connection, then the NoConnection exceptign is
raised.

«| Ifthe receptacle is a multiplex.r€eeptacle and the cookie value in the ck parameter does not denote an existifg
connection on the receptaclg, the InvalidConnection exception is raised.

+| Ifthe receptacle is a mfultiplex receptacle and a null value is specified in the ck parameter, the CookieRequjfred
exception is raised.

| A component that does not have any receptacles (e.g., a basic component) will have no valid hame parametgr to this
operation and thus shall always raise the InvalidName exception.

get_tonnections

The get_connections operation returns a sequence of ConnectionDescription structs. Each struct contains fin object
referénce—connected to-the receptacle namedi e name-parameter—and-a-cookievalue that denotes-the connection. If
the name parameter does not specify a valid receptacle name, then the InvalidName exception is raised. A component
that does not have any receptacles (e.g., a basic component) will have no valid name parameter to this operation and thus
shall always raise the InvalidName exception.
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get_all_receptacles

The get_all_receptacles operation returns information about all receptacle ports in the component’s inheritance

hierarchy as a sequence of ReceptacleDescription values. The order in which these values occur in the sequence is not
specified. For components that do not have any receptacles (e.g., a basic component), this operation returns a sequence of
length zero.

get_

The
as a

If any name in the names parameter is not a valid name for a receptacle in the component’s inheritance hierar

amed_receptacles

et_named_receptacles operation returns information about all receptacle ports denoted by theynames p
equence of ReceptacleDescription values. The order in which these values occur in the sequence is not s

arameter
pecified.
hy, the

operdtion raises the InvalidName exception. A component that does not provide any receptacles)(e.g., a basic component)

will

6.6/ Events

The

designed to be compatible with CORBA notification, as defined in Attp:/Ayww.omg.org/technology/documents/f
notification_service.htm. The interfaces exposed by the component event model provide a simple programming
whosg semantics can be mapped onto a subset of CORBA notificatiorf.semantics.

6.6.

IDL

CORBA Component event model.

Sincd the underlying implementation of the component event mechanism provided by the container is CORBA
notification, event values shall be inserted inte-instances of the any type. The resulting any values shall be insg
a CORBA notification structured event. The/mapping between a component event and a notification event is imp
by thp container.

6.6.1.1 Equivalent IDL

For the declaration of eventtypes of the following form:

module <module_nanie> {

b
The

ave no valid name parameter to this operation and thus shall always raise the InvalidName exception.

CORBA component model supports a publish/subscribe event model. Thé\event model for CORBA compo

I Eventtypes

ontains event type declarations, which are a restricted form of value type declarations. They are for the ug

aluetype A {\<A_state_members>};
venttype B': A { <B_state_members>};
venttype C : B { <C_state_members>};

hents is
rmal/
interface

e in the

rted into
emented

Vn”n\xn'ng Pr}niva].ﬂnf IDL is imp]ipﬂ'

module <module_name> {

valuetype A { <A_state_members>};

valuetype B : A, ::Components::EventBase {
<B_state_members>

b
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interface BConsumer : ::Components::EventConsumerBase {

5

As sh
into t

}.

void push_B (in B the_b);

3

aluetype C - B {

<C_state_members>

hterface CConsumer : BConsumer {
void push_C (in C the_c);

he inheritance chain for the equivalent value types. The same rule applies for the equivalent consumer interf

Components::EventConsumerBase. Consumer interfaces are in the same inheritance relation as the event

wher

6.6.1

e they origin.

.2 EventBase

The

odule Components contains the following abstract value type definition:

module Components {

|5
It ser

To en
sema;

bstract valuetype EventBase { };

ves as base type for value types derived via the Equivalent IDL mapping for event types.

sure proper transmission of value type.events, this part of ISO/IEC 19500 makes the following clarificatio]
htics of value types when inserted info,anys:

When an any containing a value type'is received as a parameter in an ORB-mediated operation, the value cont

the a
its or
or thq
integ

6.6.

The ¢
Even

hy shall be preserved, regardless’ of whether the receiving execution context is capable of constructing the
ginal form or a truncated form), or not. If the receiving context attempts to extract the value, the extraction

extracted value may be_truncated. The value contained in the any shall remain unchanged, and shall reta
ity if the any is passed as a parameter to another execution context.

P EventConsumer Interface

omponent event model is a push model. The basic mechanics of this push model are defined by consumer if
sotrces hold references to consumer interfaces and invoke various forms of push operations to send even|

own above the first event type in the inheritance chain introduces the inheritance froii Components::EventBase

aces and
ypes,
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may fail,
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consumer references, into which other entities (e.g., channels, clients, other component event sources) push events.

Event consumer interfaces are derived from the Components::EventConsumerBase interface, which is defined as
follows:

module Components {
exception BadEventType {
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Typetspecific event consumer interfaces are derived from the EventConsumerBase interface. Event sourcg,a)
declafations in component definitions cause type-specific consumer interfaces to be generated for the event type
the dpclarations.

The push_event operation pushes the event denoted by the evt parameter to the consumer. The ¢onsumer ma)
to copstrain the type of event it accepts. If the actual type of the evt parameter is not acceptable\to the consum
BadEventType exception shall be raised. The expected_event_type member of the exceptioti contains the

Rep

Note|that this exception can only be raised by the consumer upon whose reference the.pash_event operation Y
involded. The consumer may be a proxy for an event or notification channel with_an arbitrary number of subscr
any df those subscribers raise any exceptions, they will not be propagated back‘to-the original event source (i.e
complonent).

6.6.

Contginer implementations provide event services to componentssand their clients. Component implementations
evenq services from the container during initialization, and mediate client access to those event services. The co
impl¢mentation is free to provide any mechanism that supports the required semantics. The container is respons
configuring the mechanism and determining the specific’quality of service and routing policies to be employed
delivpring events.

6.6.4 Event Sources—Publishers;and Emitters

An eyent source embodies the potential for the component to generate events of a specified type, and provides
mechlanisms for associating consumers' with sources.

Ther¢ are two categories of event’sources, emitters and publishers. Both are implemented using event channels
by thp container. An emitter.can be connected to at most one proxy provider by the container. A publisher can |}
conngcted through the channel to an arbitrary number of consumers, who are said to subscribe to the publisher
sourde. A component‘may exhibit zero or more emitters and publishers.

A pubplisher event\source has the following characteristics:

ISO/IEC 19500-3:

b

interface EventConsumerBase {

void push_event(in EventBase evt) raises (BadEventType);

b

sitoryld of the type expected by the consumer.

3 Event Service Provided by Container

i Therequivalent operations for publishers allow multiple subscribers (i.e., consumers) to connect to the same
simultaneously.

2012(E)
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+ Subscriptions fo a publisher are delegated fo an event channel supplied by the container at run time. The component is

guaranteed to be the only source publishing to that event channel.

An emitter event source has the following characteristics:

« The equivalent operations for emitters allow only one consumer to be connected to the emitter at a time.
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» The events pushed from an emitter are delegated to an event channel supplied by the container at run time. Other event
sources, however, may use the same channel. Events pushed from an emitter are then pushed by the container into the
consumer interface supplied as a parameter to the connect <source> operation.

In general, emitters are not intended to be exposed to clients. Rather, they are intended to be used for configuration

and other system elements.

In contrast, publishers are intended to provide clients with direct access to a particular event stream being
generated by the component (embodied by the publisher event source). It is our intent that clients subscribe directly
to the publisher source.

6.6.0 Publisher

6.6.9.1 Equivalent IDL
For an event source declaration of the following form:

module <module_name> {
gomponent <component_name> {
publishes <event_type> <source_name>; };

b

The following equivalent IDL is implied:

module <module_name> {
interface <component_name> : Components::CCMObject {
Components::Cookie subscribe_<source_name> (

in <event_type>Cohsumer consumer)

raises (Componeénts::ExceededConnectionLimit);

<event_type>Consumer unsubscribe_<source_name> (

in Components::Cookie ck)
raises (Components::InvalidConnection);

b

6.6.59.2 Event publisher operations

subgcribe_<source_name>

The gubscribe_<source name> operation connects the consumer parameter to an event channel provided to the
compohr€nt implementation by the container. The component shall be the only publisher to that channel. If the
implementation of the component or the channel place an arbitrary limit on the number of subscriptions that can be
supported simultaneously, and the invocation of the subscribe operation would cause that limit to be exceeded, the
operation raises the ExceededConnectionLimit exception. The Cookie value returned by the operation identifies the
subscription formed by the association of the subscriber with the publisher event source. This value can be used
subsequently in an invocation of unsubscribe_<source name> to disassociate the subscriber from the publisher.
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unsubscribe_<source_name>

The unsubscribe_<source_name> operation destroys the subscription identified by the ck parameter value, returning
the reference to the subscriber. If the ck parameter value does not identify an existing subscription to the publisher event
source, the operation shall raise an InvalidConnection exception.

6.6.

6.6.6.1 Equivalent IDL

For

module <module_name> {
omponent <component_name> {emits <event_type> <source_name>;};

q
b
The f

module <module_name> {
hterface <component_name> : Components::CCMObject {

5
6.6.6

contj

The ¢
emitt]

disc

ollowing equivalent IDL is implied:

.2 Event emitter operations

bnnect_<source“name>

The

emittpr. The reference to the previously connected consumer is returned. If there was no existing connection, th
operdtion raises the NoConnection exception.

The following observations and constraints apply to the equivalent IDL for event source declarations:

Emitters

event source declaration of the following form:

void connect_<source_name> (
in <event_type>Consumer consumer)
raises (Components::AlreadyConnected);

<event_type>Consumer disconnect_<source_name>()
raises (Components::NoConnection);

ect_<source_name>

tonnect_<source name> Opgration connects the event consumer denoted by the consumer parameter to the event
er. If the emitter is alreddy connected to a consumer, the operation shall raise the AlreadyConnected excg¢ption.

isconnect._<§ource_name> operation destroys any existing connection by disassociating the consumer ffom the

o

The need for a typed event consumer interface requires the definition of a module scope to guarantee that the interface
name for the event subscriber is unique. The module (whose name is formed by appending the string
“EventConsumers” to the component type name) is defined in the same scope as the component’s equivalent interface.
The module is opened before the equivalent interface definition to provide forward declarations for consumer
interfaces. It is re-opened after the equivalent interface definition to define the consumer interfaces.
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» The name of a consumer interface is formed by appending the string “Consumer” to the name of the event type. One
consumer interface type is implied for each unique event type used in event source and event sink declarations in the
component definition.

6.6.7 Event Sinks

An eyent sink embodies the potential for the component to receive events of a specified type. An event sink s, iff] essence,
a spefial-purpose facet whose type is an event consumer. External entities, such as clients or configuration_servjces, can
obtaif the reference for the consumer interface associated with the sink.

UnliKe event sources, event sinks do not distinguish between connection and subscription. The cofisumer interfacp may be
assodiated with an arbitrary number of event sources, unbeknownst to the component that supplies the event sirfk. The
component event model provides no inherent mechanism for the component to control which“events sources mdy be
pushing to its sinks. By exporting an event sink, the component is, in effect, declaring its-willingness to accept events
pushgd from arbitrary sources. A component may exhibit zero or more consumers.

If a component implementation needs control over which sources can push to a particular sink it owns, the sink
should not be exposed as a port on the component. Rather, the component implemeritation can create a consumer
internally and explicitly connect or subscribe it to sources.

6.6.7.1 Equivalent IDL
For an event sink declaration of the following form:

modpule <module_name> {

gomponent <component_name> {
consumes <event_type> <sink_name>;
b

b

The following equivalent IDL is implied:
module <module_name> {

interface <component_name> : Components::CCMObject {
<event_type>Consumer get_consumer_<sink_name>();

6.6.7.2 Event sink operations

The get_consumer_<sink_name> operation returns a reference that supports the consumer interface specific {o the
declafed-€vent type.

6.6.8 Events interface

The Events interface provides generic access to event sources and sinks on a component. CCMObject is derived from
Events. For components, such as basic components, that do not declare participation in events, only the generic Events
operations are available on the equivalent interface. The default behavior in such cases is described below.

The Events interface is described as follows:
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module Components {

exception InvalidName { };

exception InvalidConnection { };

exception AlreadyConnected { };
i tion {}:

aluetype ConsumerDescription : PortDescription

public EventConsumerBase consumer;
pedef sequence<ConsumerDescription> ConsumerDescriptions;
aluetype EmitterDescription : PortDescription

public EventConsumerBase consumer;
pedef sequence<EmitterDescription> EmitterDescriptions;
valuetype SubscriberDescription

public Cookie ck;
public EventConsumerBase consumer;

) 5

pedef sequence<SubscriberDescription> SubscriberDescriptions;
aluetype PublisherDescription : PortDescription

public SubscriberDescriptions consumers;
;

pedef sequence<PublisherDescription> PublisherDescriptions;

interface Events {
EventConsumerBase.get_consumer (in FeatureName sink_name)
raises (InvalidName);
Cookie subscribe’(in FeatureName publisher_name,
in EventConsumerBase subscriber)
raises (InvalidName, InvalidConnection,
ExceededConnectionLimit);
Event€ConsumerBase unsubscribe (in FeatureName publisher_name,
in Cookie ck)
raises (InvalidName, InvalidConnection);
in EventConsumerBase consumer)
raises (InvalidName, AlreadyConnected,
InvalidConnection);
EventConsumerBase disconnect_consumer (
in FeatureName source_name)
raises (InvalidName, NoConnection);
ConsumerDescriptions get_all_consumers ();
ConsumerDescriptions get_named_consumers (
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in NameList names)
raises (InvalidName);

EmitterDescriptions get_all_emitters ();

EmitterDescriptions get_named_emitters (in NameList names)
raises (InvalidName);

— PublisherDescriptions get all publishers ();

PublisherDescriptions get_named_publishers (in NameList names)

raises (InvalidName);

b
get_tonsumer

The get_consumer operation returns the EventConsumerBase interface for the sinksspecified by the sink name
parameter. If the sink_name parameter does not specify a valid event sink on the comiponient, the operation rafses the
InvaljdName exception. A component that does not have any sinks (e.g., a basic component) will have no valig
sink]| name parameter to this operation and thus shall always raise the InvalidNameé exception.

subsgcribe

The gubscribe operation associates the subscriber denoted by the subscriber parameter with the event source gpecified
by thg publisher_name parameter. If the publisher_name paraineter does not specify a valid event publishgr on the
component, the operation raises the InvalidName exception. Thé«cookie return value can be used to unsubscribe|from the
. A component that does not have any event sources (e.ga basic component) will have no valid publisher_name
parareter to this operation and thus shall always raise the InvalidName exception. If the object reference in the
subsgcriber parameter does not support the consumer interface of the eventtype declared in the publishes statepnent, the
InvaljdConnection exception is raised. If the implementation-defined limit to the number of subscribers is excegded, the
ExcdededConnectionLimit exception is raised.

unsybscribe

The @nsubscribe operation disassociates the subscriber associated with ck parameter with the event source spegified by
the publisher_name parameter, andireturns the reference to the subscriber. If the publisher_name parameter|does not
specify a valid event source on thie;eOmponent, the operation raises the InvalidName exception. If the ck paramgter does
not identify a current subscription on the source, the operation raises the InvalidConnection exception. A compdnent that
does pot have any event sdurces (e.g., a basic component) will have no valid publisher_name parameter to tHis
operdtion and thus shallCalways raise the InvalidName exception.

connect_consumer

The ¢gonnect-consumer operation associates the consumer denoted by the consumer parameter with the evept source
specifieddy the emitter_name parameter. If the emitter_name parameter does not specify a valid event emitter on the
compofent, the operation raises the InvalidName exception. If a consumer is already connected to the emitter, the
operation raises parameter does not support
the consumer interface of the eventtype declared in the emits statement, the InvalidConnection exception is raised. The
cookie return value can be used to disconnect from the source. A component that does not have any event sources (e.g., a
basic component) will have no valid emitter_name parameter to this operation and thus shall always raise the
InvalidName exception.
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disconnect_consumer

The disconnect_consumer operation disassociates the currently connected consumer from the event source specified
by the emitter_name parameter, returning a reference to the disconnected consumer. If the emitter_name parameter
does not specify a valid event source on the component, the operation raises the InvalidName exception. If there is no
consumer connected to the emitter, the operation raises the NoConnection exception. A component that does not have
any gvent sources (e.g., a basic component) will have no valid emitter_name parameter to this operation and thus shall
always raise the InvalidName exception.

get_all_consumers

The get_all_consumers operation returns information about all consumer ports in the component’s inheritande
hierafchy as a sequence of ConsumerDescription values. The order in which these values, 6¢cur in the sequer]ce is not
specified. For components that do not consume any events (e.g., a basic component), this,eperation returns a sequence of
length zero.

get_phamed_consumers

The get_named_consumers operation returns information about all consumer ports denoted by the names parameter
as a §equence of ConsumerDescription values. The order in which the$e values occur in the sequence is not gpecified.
If any name in the names parameter is not a valid name for an event-sink in the component’s inheritance hierarchy, the
operdtion raises the InvalidName exception. A component that does\not provide any consumers (e.g., a basic component)
will lhave no valid name parameter to this operation and thus shatl.always raise the InvalidName exception.

get_all_emitters

The get_all_emitters operation returns information about all emitter ports in the component's inheritance hierafchy as a
sequgnce of EmitterDescription values. The order in which these values occur in the sequence is not specifiefl. For
components that do not emit any events (e.g., a, basic component), this operation returns a sequence of length zgro.

get_hamed_emitters

The get_named_emitters operation\returns information about all emitter ports denoted by the names paramgter as a
sequgnce of EmitterDescription(values. The order in which these values occur in the sequence is not specifiefl. If any
namg in the names parameter is.not a valid name for an emitter port in the component’s inheritance hierarchy,|the

operdtion raises the InvalidName exception. A component that does not provide any emitters (e.g., a basic confponent)
will lhave no valid name-parameter to this operation and thus shall always raise the InvalidName exception.

get_fll_publishers

The get_all_publishers operation returns information about all publisher ports in the component’s inheritance hierarchy
as a §equenccrof PublisherDescription values. The order in which these values occur in the sequence is not gpecified.
For components that do not publish any events (e.g., a basic component), this operation returns a sequence of length zero.

get_named_publishers

The get_named_publishers operation returns information about all publisher ports denoted by the names parameter
as a sequence of PublisherDescription values. The order in which these values occur in the sequence is not specified.
If any name in the names parameter is not a valid name for a publisher port in the component’s inheritance hierarchy, the
operation raises the InvalidName exception. A component that does not provide any publishers (e.g., a basic component)
will have no valid name parameter to this operation and thus shall always raise the InvalidName exception.
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6.7 Homes

An IDL specification may include home definitions. A home definition describes an interface for managing instances of a
specified component type. The salient characteristics of a home definition are as follows:

» A home definition implicitly defines an equivalent interface, which can be described in terms of IDL.

| The presence of a primary key specification in a home definition causes home’s equivalent interface to contajn a set of
implicitly defined operations whose signatures are determined by the types of the primary key and the\managed
component. These operations are specified in “Home definitions with primary keys” on page 35.

6.7.1 Equivalent Interfaces

Every home definition implicitly defines a set of operations whose names are the same for jall homes, but whos¢
signafures are specific to the component type managed by the home and, if present, the primary key type specifi¢gd by the
homd.

Becapse the same operation names are used for these operations on different homes, the implicit operations canphot be
inherjted. The specification for home equivalent interfaces accommodates this-¢onstraint. A home definition results in the
definjtion of three interfaces, called the explicit interface, the implicit intexface, and the equivalent interface. Thel name of
the explicit interface has the form <home_name>Explicit, where <home name> is the declared name of the hqme
definjtion. Similarly, the name of the implicit interface has the form.<home_name>Implicit, and the name of the
equivialent interface is simply the name of the home definition, with the form <home_name>. All of the operatipns
definpd explicitly on the home (including explicitly-defined factory and finder operations) are represented on th¢ explicit
interflace. The operations that are implicitly defined by thg.home definition are exported by the implicit interfacg. The
equivialent interface inherits both the explicit and implicit/interfaces, forming the interface presented to programmer using
the hpme.

The same names are used for implicit operations in order to provide clients with a simple, uniform view of the basic
life cycle operations—creation, finding, and-destruction. The signatures differ to make the operations specific to the
storage type (and, if present, primary key) associated with the home. These two goals—uniformity and type safety—
are admittedly conflicting, and the resulting complexity of equivalent home interfaces reflects this conflict. Note
that this complexity manifests itSelf in generated interfaces and their inheritance relationships; the model seen by
the client programmer is relatively simple.

6.7.1.1 Home definitions\with no primary key
Givef a home definition of the following form:

homp <home-name> manages <component_type> {
dexplicit-operations>

interface <home_name>Explicit : Components::CCMHome {
<equivalent_explicit_operations>

5

interface <home_name>Implicit : Components::KeylessCCMHome {
<component_type> create() raises(CreateFailure);

5
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interface <home_name> : <home_name>Explicit, <home_name>Implicit {};

where <equivalent explicit operations> are the operations defined in the home declaration ( <explicit operations>),
with factory and finder operations transformed to their equivalent operations, as described in “Explicit Operations in
Home Definitions” on page 37.”

creaje

This pperation creates a new component instance of the type managed by the home. The CreateFailure,€xception is
raised if any application errors are encountered in home creation.

6.7.1.2 Home definitions with primary keys
Giveh a home of the following form:

home <home_name> manages <component_type> primarykey <key_type>'{
fexplicit_operations>
b

The gesulting explicit, implicit, and equivalent interfaces have the following forms:

interface <home_name>Explicit : Components::CCMHome"{
equivalent_explicit_operations>

b

interface <home_name>Impilicit {

component_type> create (in <key_type> key)

ises (Components::CreateFailure, Components::DuplicateKeyValue,
Components::invalidKey);

<component_type> find_by_primary_key (in <key_type> key)
raises (Components::FinderFailure, Components::UnknownKeyValue,
Components::invalidKey);

yoid remove (in <key_type> key)
raises (Components:’RemoveFailure, Components::UnknownKeyValue,
Components::invalidKey);

<key_type>'get_primary_key (in <component_type> comp);

b

interface<home—name>—<homename>Explicit;<home—name>implicit{};

where <equivalent explicit operations> are the operations defined in the home declaration (<explicit operations>), with
factory and finder operations transformed to their equivalent operations, as described in “Explicit Operations in Home
Definitions™ on page 37.
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create

This operation creates a new component associated with the specified primary key value, returning a reference to the
component. If the specified key value is already associated with an existing component managed by the storage home, the
operation raises a DuplicateKeyValue exception. If the key value was not a well-formed, legal value, the operation shall

raise

the InvalidKey exception. All other error conditions may raise the CreateFailure exception.

find_
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homp <home_name> supports <interface_name>

5
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5
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bperation returns a reference to the component identified by the primary key value. If the key valug dées no
isting component managed by the home, an UnknownKeyValue exception is raised. If the keyvalue was n
d, legal value, the operation shall raise the InvalidKey exception. All other error conditions.unay raise the
erFailure exception.

pve

bperation removes the component identified by the specified key value. Subsequent requests to any of the
onent’s facets shall raise an OBJECT_NOT_EXIST system exception. If\the’specified key value does nof
isting component managed by the home, the operation shall raise an UnknownKeyValue exception. If the K
ot a well-formed, legal value, the operation shall raise the InvalidKey exception. All other error condition
the RemoveFailure exception.

.3 Supported interfaces

b as follows:

manages <component_type> {
explicit_operations>

sulting explicit interface inherits\both CCMHome and any supported interfaces, as follows:
face <home_name>Explicit : Components::CCMHome,

<interface_name>{
equivalent_explicit-operations>

ome implementation shall supply implementations of operations defined on supported interfaces. Clients s

inter

inter?ces. Clients shall also be able to narrow a reference of type CCMHome to the type of any of the homess s

o widen a‘teference of the home»s resulting explicit or equivalent interface type to the type of any of the s

CES.

identify
ot a well-

identify
ey value
s may

me definition may optionally support one or more intetfaces. When a home definition header includes a supports

hall be
upported
upported

6.7.2 Primary Key Declarations

Primary key values shall uniquely identify component instances within the scope of the home that manages them. Two
component instances cannot exist on the same home with the same primary key value.

36
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Different home types that manage the same component type may specify different primary key types. Consequently, a
primary key type is not inherently related to the component type, and vice versa. A home definition determines the
association between a component type and a primary key type. The home implementation is responsible for maintaining
the association between specific primary key values and specific component identities.

Note that this discussion pertains to component definitions as abstractions. A particular implementation of a
component type may be cognizant of, and dependent upon, the primary keys associated with its instances. Such
dependencies, however, are not exposed on the surface of the component type. A particular implementation of a
component type may be designed to be manageable by different home interfaces with different primary keys, opit
may be inextricably bound to a particular home definition. Generally, an implementation of a component type and
the implementation of its associated home are inter-dependent, although this is not absolutely necessary:

6.7.2.1 Primary key type constraints

Primgry key and types are subject to the following constraints:

Jf A primary key type must be a value type derived from Components::PrimaryKeyBase.
J A primary key type must be a concrete type with at least one public stateqgnember.

Jf A primary key type may not contain private state members.

¢ A primary key type may not contain any members whose type i$a CORBA interface reference type, including
references for interfaces, abstract interfaces, and local interfaees.

f These constraints apply recursively to the types of all of fhe members; that is, members that are structs, uniofs, value
types, sequences or arrays may not contain interface reference types. If the type of a member is a value type of contains
a value type, it must meet all of the above constraints:

6.7.2.2 PrimaryKeyBase

The base type for all primary keys is the abstract value type Components::PrimaryKeyBase. The definition| of
PrimaryKeyBase is as follows:

module Components {
bstract valuetype PrimaryKeyBase { };

}
6.7.3 Explicit Operations in Home Definitions

A home body may/include zero or more operation declarations, where the operation may be a factory operation| a finder
operdtion, or-axtormal operation or attribute.

6.7.3.1_-Factory operations

A factory operation is denoted by the factory keyword. A factory operation has a corresponding equivalent operation on
the home’s explicit interface. Given a factory declaration of the following form:

home <home_name> manages <component_type> {
factory <factory_operation_name> (<parameters>)
raises (<exceptions>);

b
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The equivalent operation on the explicit interface is as follows:

<component_type> <factory_operation_name> ( <parameters>)
raises (Components::CreateFailure, <exceptions>);

A factory operation is required to support creation semantics; that is, the reference returned by the operation shall identify
a component that did not exist prior to the operation’s invocation. Factory operations are required to raise CreatpFailure
and rhay raise other exceptions.

6.7.3.2 Finder operations

A finder operation is denoted by the finder keyword. A finder operation has a corresponding equivalent operati¢n on the
homd’s explicit interface. Given a finder declaration of the following form:

homp <home_name> manages <component_type> {
finder <finder_operation_name> (<parameters>) raises (<exceptions>);

b

The gquivalent operation on the explicit interface is as follows:

<component_type> <finder_operation_name> ( <parameters>)
raises (Components::FinderFailure, <exceptions>);

A finder operation shall support the following semantics. The reference returned by the operation shall identify
previpusly-existing component managed by the home. The ‘gperation implementation determines which compongnt’s
refer¢gnce to return based on the values of the operation’stparameters. Finder operations are required to raise
Finde¢rFailure and may raise other exceptions.

o

6.7.3.3 Miscellaneous exports

All of the exports, other than factory and finder operations, that appear in a home definition are duplicated exact]y on the
homg’s explicit interface.

6.7.4 Home inheritance

Given a derived home definition of the following form:

homp <home_name> : <base_home_name> manages <component_type> {
dexplicit_operations>

b

The rlesulting explicit interface has the following form:

interface <home_name>Explicit : <base_home_name>Explicit {
<equivalent_explicit_operations>

b

Given a derived home definition supporting one or more interfaces, as follows:

home <home_name> : <base_home_name>
supports <interface_name>
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manages <component_type> {
<explicit_operations>

The resulting explicit interface has the following form:

interfface <home_name>Explicit : <base_home_name>Explicit, <interface_name> {

h

fequivalent_explicit_operations>

wherg <equivalent explicit_operations> are the operations defined in the home declaration (<expligits operationy>), with

factofy and finder operations transformed to their equivalent operations, as described in “Expligit. Operations in

Home

Defirjitions” on page 37. The forms of the implicit and equivalent interfaces are identical to the, corresponding forms for

non-derived storage homes, determined by the presence or absence of a primary key specification.

A home definition with no primary key specification constitutes a pair (H, T) where H%s the home type and T |s the

managed component type. If the home definition includes a primary key specification, it constitutes a triple (H,

1 K),

wherg H and T are as previous and K is the type of the primary key. Given a heme definition (H’, T°) or (H’, T’, K),
wherg K is a primary key type specified on H’, such that H’ is derived from Hjythen T’ must be identical to 7T of derived

(dire¢tly or indirectly) from 7.

Given a base home definition with a primary key (H, T, K), and a derived home definition with no primary key
such that H’ is derived from H, then the definition of H’ implicjtlyincludes a primary key specification of type
becoming (H,” T,” K). The implicit interface for H’ shall have the‘form specified for an implicit interface of a h
primgry key K and component type 7.’

Giveh a base home definition (H, T, K), noting that K may have been explicitly declared in the definition of H,
inherjted from a base home type, and a home definition (H’, T’, K’) such that H’ is derived from H, then T’ m
ident]cal to or derived from T and K’ must be identical to or derived from K.

Note[the following observations regarding thésé constraints and the structure of inherited equivalent interfaces:

o If a home definition does not specify a primary key directly in its header, but it is derived from a home defin|
does specify a primary key, the:derived home inherits the association with that primary key type, precisely a
explicitly specified that type.n its header. This inheritance is transitive. For the purposes of the following di
home definitions that inherit a primary key type are considered to have specified that primary key type, even
did not explicitly appear’in the definition header.

o Operations on €CMHome are inherited by all home equivalent interfaces. These operations apply equally t
with and without primary keys.

o Operations'on KeylessCCMHome are inherited by all homes that do not specify primary keys.

 Implicitly-defined operations (i.c., that appear on the implicit interface) are only visible to the equivalent int
the specific home type that implies their definitions. Implicitly-defined operations on a base home type are n|

(H’, T),
K,
me with

or
1st be

tion that

if it had
cussion,
though it

b homes

brface for
ot

mherited by aderived homme type-Note that the Tmpticit operations fora derived home Tmay be tdemnticat Tt
corresponding operations on the base type, but they are defined in a different name scope.

- Explicitly-defined operations (i.e., that appear on the explicit interface) are inherited by derived home types.

6.7.5 Semantics of Home Operations

Operations in home interfaces fall into two categories:
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Operations that are defined by the component model. Default implementations of these operations must, in some cases,

be supplied by the component-enabled ORB product, without requiring user programming or intervention.

Implementations of these operations must have predictable, uniform behaviors. Hence, the required semantics for
these operations are specified in detail. For convenience, we will refer to these operations as orthodox operations.

Operations that are defined by the user The semantics of these operations are defined by the user-supplied

Orth

Hetefodox operations include the following:

6.7.5

ortho
in or
const]

Beca‘Ese of the inheritance structure described in “Home inheritance’n page 38 problems relating to polymorp

implementation. Few assumptions can be made regarding the behavior of such operations. For convenienge,
refer to these operations as heterodox operations.

dox operations include the following:
Operations defined on CCMHome and KeylessCCMHome.

Operations that appear on the implicit interface for any home.

Operations that appear in the body of the home definition, including factory operations, finder operations, ar
IDL operations and attributes.

.1 Orthodox operations

ox operations are limited. For the purposes of determining key uniqueness and mapping key values to cor
odox operations, equality of value types (given the constraints on primary key types specified in “Primary
Faints” on page 37) are defined as follows:

Only the state of the primary key type specified.imthe home definition (which is also the actual parameter ty
operations using primary keys) shall be used for'the purposes of determining equality. If the type of the actug
parameter to the operation is more derived than the formal type, the behavior of the underlying implementati
operation shall be as if the value were trimeated to the formal type before comparison. This applies to all val
that may be contained in the closure-ofthe membership graph of the actual parameter value; that is, if the tyy
member of the actual parameter value’is a value type, only the state that constitutes the member’s declared ty
compared for equality.

Two values are equal if th€irtypes are precisely equivalent and the values of all of their public state member
equal. This applies reqursively to members that are value types.

Union membgrsvare equal if both the discriminator values and the values of the union member denoted by th
discriminator-are precisely equal.

Members that are sequences or arrays are considered equal if all of their members are precisely equal, where]
significant.

we will

d normal

hism in
nponents
key type

pbe in
1
on of the
ie types
eofa
pe is

b arc

If the values being sompared constitute a graph of values, the two values are equal only if the graphs are isofnorphic.

™

order is

6.7.

.2 Heterodox operations

Polymorphism in heterodox operations is somewhat more problematic, as they are inherited by homes that may specify
more-derived component and primary key types. Assume a home definition (H, T, K), with an explicit factory operation f
that takes a parameter of type K, and a home definition (H’, T’, K’), such that H’ is derived from H, T’ is derived from
T, and K’ is derived from K. The operation f (whose parameter type is K) is inherited by equivalent interface for H’. It
may be the intended behavior of the designer that the actual type of the parameter to invocations of fon H’ should be K,

40
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exploiting the polymorphism implied by inheritance of K by K’. Alternatively, it may be the intended behavior of the
designer that actual parameter values of either K or K’ are legitimate, and the implementation of the operation determines

what

the appropriate semantics of operation are with respect to key equality.

This part of ISO/IEC 19500 does not attempt to define semantics for polymorphic equality. Instead, we define the
behavior of operations on home that depend on primary key values in terms of abstract tests for equality that are provided
by the implementation of the heterodox operations.

Impl¢mentations of heterodox operations, including implementations of key value comparison for equality,.are

supp
keys

6.7.

The

ied. This part of ISO/IEC 19500 imposes the following constraints on the tests for equality of value’types
in heterodox operations:

the home.

The comparison behavior must meet the general definition of equivalence; that is;itimust be symmetric, reflg
transitive.

6 CCMHome Interface

Jefinition of the CCMHome interface is as follows:

mO(IIe Components {

pedef unsigned long FailureReason;

gxception CreateFailure { FailureReason reason; };
gxception FinderFailure { FailureReason‘reason; };
gxception RemoveFailure { FailureReason reason; };
gxception DuplicateKeyValue{ };

gxception InvalidKey {3};

gxception UnknownKeyValue { };

interface CEMHome {

CORBA::IRObject get_component_def();
CORBA::IRObject get_home_def ();

void remove_component ( in CCMObject comp)
raises (RemoveFailure);

ser-
used as

For any two actual key values A and B, the comparison results must be the same for all invocations of all opetations on

xive, and
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get_component_def

The get_component_def operation returns an object reference that supports the
CORBA::ComponentIR::ComponentDef interface, describing the component type associated with the home object.
In strongly typed languages, the IRObject returned must be narrowed to CORBA::ComponentIR::ComponentDef
before use.

get_home_def

The get_home_def operation returns an object reference that supports the CORBA::ComponentiR::HomeDef
interflace describing the home type. In strongly typed languages, the IRObject returned must be nartéwed to
CORBA::ComponentIR::HomeDef before use.

remg@ve_component

The femove_component operation causes the component denoted by the reference’to-Cease to exist. Subsequent
invodations on the reference will cause an OBJECT_NOT_EXIST system exception to be raised. If the compopnent
denofed by the parameter does not exist in the container associated with target home object, remove_component raises
a BAD_PARAM system exception. All other application errors raise the RemoveFailure exception.

Note |- This part of ISO/IEC 19500 does not define explicitly what the_FailureReason values are for the CreatgFailure,
FindérFailure, and RemoveFailure exceptions. These values are ¢urrently vendor specific and will be standardized once
consgnsus among vendors is established.

6.7.f KeylessCCMHome Interface

The definition of the KeylessCCMHome interface’ is as follows:

modple Components {

interface KeylessCCMHome {

CCMObject create_component() raises (CreateFailure);
k

k

create_component

The ¢reate_component operation creates a new instance of the component type associated with the home object. A
homg implementation may choose to disable the parameter-less create_component operation, in which case it shall
raise ja NO_IMPLEMENT system exception. All other failures raise the CreateFailure exception.

6.8| - Home Finders

The HomeFinder interface is, conceptually, a greatly simplified analog of the CosLifeCycle::FactoryFinder
interface. Clients can use the HomeFinder interface to obtain homes for particular component types, of particularly
home types, or homes that are bound to specific names in a naming service.

A reference that supports the HomeFinder interface may be obtained from the ORB pseudo-object by invoking
CORBA::ORB::resolve_initial_references, with the parameter value “ComponentHomeFinder.” This requires the
following enhancement to the ORB interface definition:
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module CORBA {

interface ORB {
Object resolve_initial_references (in ObjectID identifier)
raises (InvalidName);
1.

¥

k
The HomeFinder interface is defined by the following IDL:

module Components {
gxception HomeNotFound { };

interface HomeFinder {
CCMHome find_home_by_component_type (

in CORBA::Repositoryld comp_repid)raises (HomeNotFound);
CCMHome find_home_by_home_type (

in CORBA::Repositoryld home_repid) raises (HomeNotFound);
CCMHome find_home_by_name (

in string home_name) raises (HomeNotFound);
b
b

find _lhome_by_component_type

The find_home_by_component_type operation refurhs a reference, which supports the interface of a home opject that
manages the component type specified by the comp_repid parameter. This parameter contains the repository iflentifier
of th¢ component type required. If there are no_homes that manage the specified component type currently regisfered, the
operdtion shall raise the HomeNotFound exéeption.

Little is guaranteed about the home interface returned by this operation. If the definition of the returned home
specified a primary key, there issug'generic factory operation available on any standard interface (i.e, pre-defined,
as opposed to generated typetspecific interface) supported by the home. The only generic factory operation that is
potentially available is Components::KeylessCCMHome::create_component. The client must first attempt to
narrow the CCMHom¢ reference returned by the find_home_by_component_type o KeylessCCMHome.
Otherwise, the clientmust have specific out-of-band knowledge regarding the home interface that may be returned,
or the client must.be sophisticated enough to obtain the HomeDef for the home and use the DII to discover and
invoke a cregte.operation on a type-specific interface supported by the home.

find_home_by \home_type

repoditory ‘identifier in the home_repid parameter. If there are no homes of this type currently registered, the ¢peration

The 4jnd_home_by_home_type operation returns a reference that supports the interface of the type specified by the

h 11 h tlha Llama ANIALD AL A 41
shall ratsetheTromervoetrouha CACCPTIOrT

The current LifeCycle find_factories operation returns a sequence of factories to the client requiring the client to
choose the one that will create the instance. Based on the experience of the submitters, CORBA components defines
operations which allows the server to choose the “best” home for the client request based on its knowledge of
workload, etc.

Since the operation returns a reference to CCMHome, it must be narrowed to the specific home type before it can be
used.
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find_home_by_name

The find_home_by_name operation returns a home reference bound to the name specified in the home_name
parameter. This parameter is expected to contain a name in the format described in the Naming Service specification
(formal/01-02-65), section 2.4, “Stringified Names.” The implementation of this operation may be delegated directly to an
implementation of CORBA naming, but it is not required. The semantics of the implementation are considerably less
constfained, being defined as follows:

| The implementation is free to maintain multiple bindings for a given name, and to return any referenee.boung to the
name.

It is generally expected that implementations that do not choose to use CORBA naming will do so for reasons of
scalability and flexibility, in order, for example, to provide a home which is logically more “local’-to"the home
finder (and thus, the client).

| The client’s expectations regarding the returned reference, other than that it supports the CCMHome interface, are not
guaranteed or otherwise mediated by the home. The fact that certain names may. be.€xpected to provide certdin home
types or qualities of implementation are outside the scope of this part of ISQAEC 19500.

This is no different than any application of naming services in general. Applications that require clients to be more
discriminating are free to use the Trader service, or any other similar mechanism that allows query or negotiation
to select an appropriate home. This mechanism is intentionally kept simplé:

If the specified name does not map onto a home object registered with'the finder, the operation shall raise the
HomeNotFound exception.

6.9 Component Configuration

The CORBA component model provides mechanisms-to support the concept of component configurability.

Experience has proven that building re-usable.components involves making difficult trade-offs between providing
well-defined, reasonably-scoped functionality, and providing enough flexibility and generality to be useful (or re-
useful) across a variety of possible appli¢ations. Packaging assumptions of the component architecture preclude
customizing a component’s behavior by directly altering its implementation or (in most cases) by deriving
specialized sub-types. Instead, fhie-model focuses on extension and customization through delegation (e.g., via
dependencies expressed with uses declarations) and configuration. Our assumption is that generalized components
will typically provide a set ofoptional behaviors or modalities that can be selected and adjusted for a specific
application.

The configurationframework is designed to provide the following capabilities:

o The ability-to define attributes on the component type that are used to establish a component instance s
configuration. Component attributes are intended to be used during a component instance's initialization to
establish its fundamental behavioral properties. Although the component model does not constrain the
visibility or use of attributes defined on the component, it is generally assumed that they will not be of interest
to the same clients that will use the component after it is configured. Rather, it is intended for use by
component factories or by deployment tools in the process of instantiating an assembly of components.

* The ability to define a configuration in an environment other than the deployment environment (e.g., an
assembly tool), and store that configuration in a component package or assembly package to be used
subsequently in deployment.

* The ability to define such a configuration without having to instantiate the component type itself.

* The ability to associate a pre-defined configuration with a component factory, such that component instances
created by that factory will be initialized with the associated configuration.
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» Support for visual, interactive configuration tools to define configurations. Specifically, the framework allows
component implementors to provide a configuration manager associated with the component implementation.
The configuration manager interface provides descriptive information to interactive users, constrains
configuration options, and performs validity checks on proposed configurations.

The CORBA component model allows a distinction to be made between interface features that are used primari

configuratior; armd eriace fecature qtaArc used p ATy by appiicatio S QUTTIZ TIOTTITA appilcation opg

This
implg

Histinction, however, is not precise, and enforcement of the distinction is largely the responsibility of the ¢o
mentor.

confipuration, although there is no structural mechanism for limiting the visibility of the fedatures on a compone
interflace. A mechanism is provided for defining configuration and operational phases i a.component’s life cyclg
disablling certain interfaces during each phase.

The distinction between configuration and operational interfaces is often hard to malkeyin practice. For example, we
expect that operational clients of a component will want to receive events generated by a component. On the other
hand, some applications will want to establish a fixed set of event source and sink connections as part of the overall
application structure, and will want to prevent clients from changing those-Connections. Likewise, the responsibility
for configuration may be hard to assign—in some applications the client that creates and configures a component
may be the same client that will use it operationally. For this reasoniythe CORBA component model provides
general guidelines and optional mechanisms that may be employed to characterize configuration operations, but
does not attempt to define a strict separation of configuration agnd operational behaviors.

6.9.1 Exclusive Configuration and Operational Life Cycle Phases

A component implementation may be designed te @mplement an explicit configuration phase of its life cycle, e
serialization of configuration and functional opération. If this is the case, the component life cycle is divided in|
mutuplly exclusive phases, the configuration.phase and the operational phase.

The ¢onfiguration_complete operation (inherited from Components::CCMObject) is invoked by the agent
the cpnfiguration to signal the completion of the configuration phase. The InvalidConfiguration exception is rai
state jof the component configuration state at the time configuration_complete is invoked does not constitutg
acceqjtable configuration state\t is possible that configuration may be a multi-step process, and that the validity
configuration may not be.determined until the configuration process is complete. The configuration_comple
operdtion should not retufn to the caller until either 1) the configuration is deemed invalid, in which case the
InvaljdConfiguration‘exception is raised, or 2) the component instance has performed whatever work is necess
consqlidate the fiiral*configuration and is prepared to accept requests from arbitrary application clients.

In general, component implementations should defer as much consolidation and integration of configuration state
as possible until configuration_complete is invoked. In practice, configuring a highly-connected distributed object
assembly has proven very difficult, primarily because of subtle ordering dependencies that are difficult to discover
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(interface connections, configuration state changes, etc.) during configuration. This is one of the primary reasons
for the definition of configuration_complete.
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6.9.1.1 Enforcing exclusion of configuration and operation

The implementation of a component may choose to disable changes to the configuration after configuration_complete
is invoked, or to disable invocations of operations on provided interfaces until configuration_complete is invoked. If

an implementation chooses to do either (or both), an attempt to invoke a disabled operation should raise a
BAD INV _ORDER o} stem F\vr‘ppﬁr\n

Alterpatively, a component implementation may choose not to distinguish between configuration phase and'deployment
phasgq. In this case, invocation of configuration_complete will have no effect.

The domponent implementation framework provides standard mechanisms to support disabling opérations durinig
configuration or operation. Certain operations are implemented by the component implementationframework (see the
CCM| Implementation Framework) and may not be disabled.

6.10 Configuration with Attributes

A component’s configuration is established primarily through its attributes. An-qtivibute configuration is defined to be a
descrfption of a set of invocations on a component’s attribute set methods, with specified values as parameters.

Therg are a variety of possible approaches to attribute configuration at#£un‘time, depending on the design of thg
component implementation and the needs of the application and depleyment environments. The CORBA compdnent
moddl defines a set of basic mechanisms to support attribute configuration. These mechanisms can be deployed|in a
number of ways in a component implementation or application.

6.10.1 Attribute Configurators

A configurator is an object that encapsulates a specific attribute configuration that can be reproduced on many jnstances
of a jomponent type. A configurator may invoke any operations on a component that are enabled during its confjguration
phasg. In general, a configurator is intended te/invoke attribute set operations on the target component.
6.10/1.1 The Configurator interface

The following interface is suppdrted by all configurators:

module Components {

gxception WrongComponentType { };

interface Configurator {

void-configure (in CCMObject comp)
raises (WrongComponentType);};

5

configure

The configure operation establishes its encapsulated configuration on the target component. If the target component is
not of the type expected by the configurator, the configure operation shall raise the WrongComponentType exception.
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6.10.1.2 The StandardConfigurator interface

The

StandardConfigurator has the following definition:

module Components {

|5
The

attribute configuration.

set_

The

6.10.2 Factory-based Configuration

Fact
may

ConTigVaIue contains the name of an attribute and a value‘for that attribute, in the form of an any. The name
of th¢ ConfigValue type contains the unqualified name:of the attribute as declared in the component definition
After] a configuration has been provided with set_configuration, subsequent invocations of configure will ¢
the cpnfiguration on the target component by invoking the set operations on the attributes named in the value s
the cprresponding values provided in the anys. Invocations on attribute set methods will be made in the order i
the vhlues occur in the sequence.

:2012(E)

yaluetype ConfigValue {
public FeatureName name;
public any value;

¥
typedef sequence<ConfigValue> ConfigValues;

interface StandardConfigurator : Configurator {
void set_configuration (in ConfigValues descr);

$tandardConfigurator interface supports the ability to provide the configurator with a set of values defit

configuration

et_configuration operation accepts a parameter containiing a sequence of ConfigValue instances, wher

dry operations on home objeets may participate in the configuration process in a variety of ways. A factory

| be explicitly implemented to establish a particular configuration.

| apply a contigurator to newly-created component instances. The configurator may be supplied by an agent re
for deploying a component implementation or a component assembly.

o[ applyan attribute configuration (in the form of a Components::ConfigValues sequence) to newly-create
instances. The attribute configuration may be supplied to the home object by an agent responsible for deploy]

ling an

b cach
member
IDL.
tablish
b, using
h which

peration

kponsible

d
ing a

— 1 fmemrr 4 11
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« be explicitly implemented to invoke configuration_complete on newly-created component instances, or to leave

component instances open for further configuration by clients.

+ Dbe directed by an agent responsible for deploying a component implementation or assembly to invoke

configuration_complete on newly-created instances, or to leave them open for further configuration by clients.
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If no attribute configuration is applied by a factory or by a client, the state established by the component implementation’s
instance initialization mechanism (e.g., the component servant constructor) constitutes the default configuration.

6.10.2.1 HomeConfiguration interface

on-Q atiilaYe pe’s ho ok ayoptionally supp = ace. The
Configuration interface is derived from Components::CCMHome. In general, the HomeConfiguration
interface is intended for use by an agent deploying a component implementation into a container, or an agent d¢ploying
an aspembly.

The HomeConfiguration interface allows the caller to provide a Configurator object and/or a-seb of configufation

values that will be applied to instances created by factory operations on the home object. It also‘allows the caller|to cause
the hpme object’s factory operations to invoke configuration_complete on newly-createdunstances, or to leaye them
open [for further configuration.

The HomeConfiguration allows the caller to disable further use of the HomeConfiguration interface on thd home
objedt.

The Configurator interface and the HomeConfiguration interface are designed‘to promote greater re-use, by
allowing a component implementor to offer a wide range of behavioral variations in a component implementation.
As stated previously, the CORBA component specification is intended to‘enable assembling applications from pre-
built, off-the-shelf component implementations. An expected part of thelassembly process is the customization
(read: configuration) of a component implementation, to select fromamong available behaviors the behaviors
suited to the application being assembled. We anticipate that asseniblies will need to define configurations for
specific component instances in the assembly, but also thatthey’will need to define configurations for a deployed
component type, i.e., all of the instances of a component type managed by a particular home object.

The HHomeConfiguration interface is defined by theféllowing IDL:
module Components {

interface HomeConfiguration : CCMHome {

void set_configurator (in Configurator cfg);

void set_configuration_values (

in ConfigValues config);

void complete_component_configuration (in boolean b);
void disable_home-~configuration();

k
set_configurator

This pperation establishes a configurator object for the target home object. Factory operations on the home objdct will

appl‘ this conficuratorto-newlhicreated-instances
Y= St 2 WY et g

set_configuration_values

This operation establishes an attribute configuration for the target home object, as an instance of
Components::ConfigValues. Factory operations on the home object will apply this configurator to newly-created
instances.
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complete_component_configuration

This operation determines whether factory operations on the target home object will invoke configuration_complete
on newly-created instances. If the value of the boolean parameter is TRUE, factory operations will invoke
configuration_complete on component instances after applying any required configurator or configuration values to
the instance. If the parameter is FALSE, configuration_complete will not be invoked.

disable_home_configuration

This pperation serves the same function with respect to the home object that the configuration_complete op¢ration
serves for components. This operation disables further use of operations on the HomeConfiguration interface| of the
target home object. If a client attempts to invoke HomeConfiguration operations, the request/will raise a
BAD] INV_ORDER system exception. This operation may also be interpreted by the implententation of the home as

demalrcation between its own configuration and operational phases, in which case the home implementation may disable
operdtions and attributes on the home interface.

If a Home object is supplied with both a configurator and a set of configuration yalues, the order in which
set_configurator and set_configuration_values are invoked determines the erder in which the configuratgr and
configuration values will be applied to component instances. If set_configurator is invoked before

set_configuration_values, the configurator will be applied before the‘eonfiguration values, and vice-versa.

The ¢omponent implementation framework defines default implementations of factory operations that are autonmatically
geneffated. These generated implementations will behave as specified here. Component implementors are free td replace
the dpfault factory implementations with customized implementations. If a customized home implementation chooses to
suppért the HomeConfiguration interface, then the factory‘Operation implementations must behave as specifigd, with
respefct to component configuration.

6.11 Component Inheritance

The Techanics of component inheritance aredefined by the inheritance relationships of the equivalent IDL conyponent
interfaces. The following rules apply to component inheritance:

of All interfaces for non-derived.component types are derived from CCMObject.

o If a component type directly supports one or more IDL interfaces, the component interface is derived from bpth
CCMODbject and the supported interfaces.

J A derived component type may not directly support an interface.
¢+ The interfacg\for a derived component type is derived from the interface of its base component type.
+ A component type may have at most one base component type.

o| The features of a component that are expressed directly on the component interface are inherited as defined by IDL
mterface inheritance, These include:

« operations implied by provides statements
* operations implied by uses statements
* operations implied by emits statements

* operations implied by publishes statements
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* operations implied by consumes statements

* attributes

6.11.1 CCMObject Interface

The CCMODbject interface is defined by the following IDL:

module Components {

P

aluetype ComponentPortDescription

{
public FacetDescriptions facets;
public ReceptacleDescriptions receptacles;
public ConsumerDescriptions consumers;
public EmitterDescriptions emitters;
public PublisherDescriptions publishers;

¥

gxception NoKeyAuvailable { };

interface CCMODbject : Navigation, Receptacles, Events.{
CORBA::IRObject get_component_def ( );

CCMHome get_ccm_home( );

PrimaryKeyBase get_primary_key( ) raises (NoKeyAvailable);
void configuration_complete( ) raises (InvalidConfiguration);
void remove() raises (RemoveFailure);
ComponentPortDescription get_all *ports ();

b
get_component_def

This pperation returns an IRObject reference to the component definition in the Interface Repository. The interfface
reposdfitory representation 9f“@ component is defined in the Interface Repository Metamodel. In strongly typed lahguages,
the IRObject returned.must be narrowed to CORBA::ComponentIR::ComponentDef before use.

get_ccm_home

This pperation-réturns a CCMHome reference to the home that manages this component.

get_primary_key

This operation is equivalent to the same operation on the component’s home interface. It returns a primary key value if
the component is being managed by a home that defines a primary key. Otherwise, the NoKeyAvailable exception shall
be raised.

50 © ISO/IEC 2012 - All rights reserved


https://standardsiso.com/api/?name=e5d1ee25e98699220fd833c7d94a0b04

ISO/IEC 19500-3

configuration_complete
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This operation is called by a configurator to indicate that the initial component configuration has completed. If the
component determines that it is not sufficiently configured to allow normal client access, it raises the
InvalidConfiguration exception. The component configuration process is described in “Component Configuration” on
page 44.

rem

This

exception.

get_

The

facets, receptacles, event sinks, emitted events and published events in the component’svinheritance hierarchy. T

in w

assodiated sequence will have length zero.

6.1

This
mod

ve

pperation is used to delete a component. Application failures during remove may raise the RemoveFailu

Il_ports
Eet_all_ports operation returns a value of type ComponentPortDescription containing information ab

Hich the information occurs in these sequences is not specified. If a component does not offer a port of any

2 Conformance Requirements

sub clause identifies the conformance points required for compliant implementations of the CORBA Comyp
dl. The following conformance points are defined:

1. A CORBA COS vendor shall provide the relevant changes to the Lifecycle, Transaction, and Security Serv
identified in the following “Changes to Object Services” on page 53.

1NS}

A CORBA ORB vendor need not provide implementations of Components aside from the changes made to
to support components. Conversely a CORBA Component vendor need not be a CORBA ORB vendor.

Lo

A CORBA Component vendor shall provide a conforming implementation of the Basic Level of CORBA
Components. A Lightweight CORBA Component vendor shall provide a conforming implementation of th
Lightweight CCM Profile assspecified in item 8 below.

4. A CORBA Component yendor may provide a conforming implementation of the Extended Level of CORB
Components.
3. To be conformantyat the Basic level a non-Java product shall implement (at a minimum) the following:

» The IDI< eéxtensions and generation rules to support the client and server side component model for basid
compounents.

* CIPL. The multiple segment feature of CIDL (“Segment Definition” on page 62) need not be supported
components.

re

but all
he order
type, the

onent

Ces

the Core

<

A

level

ifor basic

= A container for hosting basic level CORBA components.

* The XML deployment descriptors and associated zip files for basic components.
Such implementations shall work on a CORBA ORB as defined in #1 above.
6. To be conformant at the Basic level a Java product shall implement (at a minimum):

* EJBI1.1, including support for the EJB 1.1 XML DTD.
* The java to IDL mapping, also known as RMI/IIOP.
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» EJB to IDL mapping as defined in “Translation of CORBA Component requests into EJB requests” on page 157.

Such implementations shall work in a CORBA interoperable environment, including interoperable support for
IIOP, CORBA transactions and CORBA security.

7. To be conformant at the extended level, a product shall implement (at a minimum) the requirements needed to

1o n e R IIQ
dUILIICVO DAdSIV T LUO.

 IDL extensions to support the client and server side component model for extended level components.
* A container for hosting extended level CORBA components.

» The XML deployment descriptors and associated zip files for basic and enhanced level comiponents in thle format
defined in “Deployment PSM for CCM” on page 283.

Such implementations shall work on a CORBA ORB as defined in #1 above.

8. The Lightweight CCM profile is a conformance point based on the extended model as defined above. “Lightweight
CCM Profile” on page 275 defines the specific parts of this CCM specificatiomthat are impacted and the ngrmative
specific subsetting of CCM. In summary, the following general capabilities-fand associated machinery) are excluded
from the extended model to define this conformance point:

* Persistence (only session and service components are supported)
* Introspection

 Navigation

* Redundancies, preferring generic over specific

» Segmentation (not allowed for session or service‘\components)
* Transactions

* Security

* Configurators

* Proxy homes

* Home finders

» CIDL

* POA related mandates

9. A CORBA Component vendor may optionally support EJB clients interacting with CORBA Components, by
implementing\the IDL to EJB mapping as defined in “Translation of EJB requests into CORBA Component
Requestston page 164.

110. Thisspart of ISO/IEC 19500 includes extensions to IDL, in the form of new keywords and grammar. Althojigh a
€ORBA ORB vendor need not be a CORBA Component vendor, and vice-versa, it is important to maintain{IDL as a
single language. To this end, all compliant products of any conformance points above shall be able to parse pny valid
TDL definitions. However, it is permitted to raise errors, or to ignore, those parts of the grammar that relate to another
conformance point.

Conforming implementations as defined above may also implement any additional features of this text not required by the
above conformance points.
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Component implementations are expected to be supported by tools. It is not possible to define conformance points for
tools, since a particular tool may only support part of the component development and deployment life-cycle. Hence a
suite of tools may be needed. The Component architecture contains a number of definitions that are relevant to tools,

inclu
enfor]
genet
claus

6.12

6.12

To sy
selec
operd

g zIp Tiles and XML formats, as well as 1DL intertaces 101 customization and instaliation. Although it 0
ced, tools are expected to conform to the relevant areas with which they are dealing. For example, a toolit
ates implementations for a particular platform is expected to generate XML according to the <implement
bs in the DTD (defined in CORBA Core, the Interface Repository).

.2 Changes to Object Services

2.1 Life Cycle Service

pport the factory design pattern for creating a component instance and to allaw)the server, rather than a cl
from a group of functionally equivalent factories based on load or other setver-side visible criteria, the fq
tion is added to the FactoryFinder interface of the CosLifeCycle module:

)
5

The {

6.12

The 1

6.12

modple CosLifeCycle {
:Fterface FactoryFinder {

actory find_factory (in Key factory_key) raises (noFactory);

d

arameters of the above operation are as defined.by,€CosLifeCycle with the following clarifications:

The factory_key parameter is a name conforming to the Interoperable Naming Specification (orbos/98-10-1
stringified names.

The factory_key parameter is used(@s,an input to the find_home_by_name operation on
Components::HomeFinder,

The default factory operation on the home is used to obtain a reference which can be narrowed to the
CoslLifeCycle::GenericBactory type.

2.2 Transaction Service

ollowing CORBA/transaction service interface is changed to a local interface:

CosTransactions::Current

2.3<Security Service

annot be
hat
ation>

lent, to
llowing

1) for

The

ollowing CORBA Security interfaces are changed to local interfaces:
SecurityLevel1::Current
SecurityLevel2::PrincipalAuthenticator
SecurityLevel2::Credentials

SecurityLevel2::ReceivedCredentials
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SecurityLevel2:
SecurityLevel2:
SecurityLevel2:

SecurityLevel2::

:AuditChannel
:AuditDecision

:AccessDecision

QOPPolicy

SecurityLevel2:
SecurityLevel2::
SecurityLevel2::
SecurityLevel2::

SecurityLevel2::

:MechanismPolicy

InvocationCredentialsPolicy
EstablishTrustPolicy
DelegationDirectivePolicy

Current

SecurityReplacable::Vault

SecurityReplacable::SecurityContext

SecurityReplacable::ClientSecurityContext

SecurityReplacable::ServerSecurityContext
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7 OMG CIDL Syntax and Semantics
7.1 General
This glause describes OMG Component Implementation Definition Language (CIDL) semantics and gives theysyntax for
OM( CIDL grammatical constructs.
The PMG Component Implementation Definition Language (CIDL) is a language used to describe thejstricture pnd state
of component implementations. Component-enable ORB products generate implementation skeletans’from CIDL
definjtions. Component builders extend these skeletons to create complete implementations.
OM( CIDL obeys the same lexical rules as OMG Persistent State Definition Language (PSDL) and OMG IDL, falthough
new keywords are introduced to support concepts specific to component implementation‘descriptions.
The description of OMG CIDL’s lexical conventions is presented in 7.2, Lexical Cofiventions. A description of QMG IDL
preprpcessing is presented in CORBA Core, IDL Syntax and Semantics, Prepro¢essing sub clause. The scope ryles for
identlfiers in an OMG IDL specification are described in CORBA Core, IDL Syntax and Semantics, CORBA Madule sub
clausp.
The MG CIDL grammar is an extension of a combination of the OMG"PSDL and OMG IDL grammars, with new
constructs to define component implementations. OMG CIDL is a-declarative language. The grammar is presenfed in
“OM[G CIDL Grammar” on page 56.
A soyirce file containing specifications written in OMG CIDL must have a “.cdl” extension.
The description of OMG CIDL grammar uses the sameéyntax notation that is used to describe OMG IDL in CORBA
Core) IDL Syntax and Semantics. For reference, Table 7.1 lists the symbols used in this format and their meaning.
Tablg 7.1 - IDL EBNF

Symbol Meaning

= Is defined to be

| Alternatively

<teyt> Nonterminal

“text” Literal

* The-pteceding syntactic unit can be repeated zero or more times

+ The preceding syntactic unit can be repeated one or more times

{} The enclosed syntactic units are grouped as a single syntactic unit

[ The enclosed syntactic unit is optional—may occur zero or one

time

7.2 Lexical Conventions

This sub clause presents the lexical conventions of OMG CIDL. In general OMG CIDL uses the same lexical conventions
as OMG PSDL and OMG IDL. It does use additional keywords as described below.
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7.21 Keywords

The identifiers listed in Table 7.2 are reserved for use as keywords in CIDL, and may not be used otherwise in CIDL,
unless escaped with a leading underscore. These are in addition to the ones defined by PSDL and IDL, which may also
not be used otherwise in CIDL, unless escaped with a leading underscore.

TabIJ 7.2 - Keywords

bindsTo delegatesTo facet proxy session
conjposition | entity implements segment storagehome
executor process service storedOn

7.3| OMG CIDL Grammar

The CIDL grammar is a combination of the PSDL and IDL grammars plus the follewing productions:

(1) <cidl_specification> ::= <import>* <cidl_definition>+
(2) <cidl_definition> ::= <type_dcl> “;”

| <const_dcl>“”

| <except_dcl> “”

| <interface> “;®

| <cidl_module> “;”

| <storagehome> “;”

| <abstract_storagehome> “;”

| <storagetype> “;”

| <abstract_storagetype> “;”

| C<value> “;”

|~ <type_id_dcl> “;”

| <type_prefix_dcl> “;”

| <event>‘“”

| <component> “;”

| <home_dcl> “;”

| <composition> “;”

(3) Lcidl_module> ::= “module” <identifier>
“{” <cidl_definition>+ “}”
(4) <composition> ::= “composition” <category> <identifier>
“{” <composition_body> “}”
(5) <category> ::= “entity”
| “process”
| “service”
| “session”

wgn e

[ <proxy_home_def> ]_

(7) <home_executor_def> ::= “home” “executor” <identifier> “{”
<home_executor_body> “}” «;”
(8) <home_executor_body> ::= <home_impl_dcl>

[ <abstract_storagehome_binding> ]
[ <home_persistence_dcl> ]
<executor_def>
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[<abstract_storagehome_delegation_spec>]
[ <executor_delegation_spec> ]
[ <abstract_spec> ]

(9) <home_impl_dcl> := “implements” <home_type_name> “;”
(10) <home_type_name> ::= <scoped_name>
[ (1T)<abstract_storagehome_binding>:= "bindsTo” <identifier> ;
(12) <home_persistence_dcl> ::= “storedOn” <abstract_storagehome_name> “;”
(13) <executor_def> ::= “manages” <identifier>
[ <executor_body>] “;”
(14) <executor_body> ::= “{” <executor_member>+ “}”
(15) <executor_member> := <segment_def>
| <feature_delegation_spec>
(16) <segment_def> := “segment” <identifier>
“’ <segment_member>+ “}”
(17) <segment_member> ::= <segment_persistence_dec[>*;”
| <facet_dcl> “;”
(18)<segment_persistence_dcl>::= “storedOn” <abstract_storagehome_name> “;”
(19) <facet_dcl> ::= “provides” “facet™<identifier>

{“,” <identifier> }*
(20)<feature_delegation_spec> ::=“delegatesTo’\storage”
<feature_delegation_list>

(21) <feature_delegation_list> ::= “(” <feature_delegation> { “,” <feature_delegation> }* “)”
(22) <feature_delegation> ::= <feature_name> “:”
<storage_member’name>
(23) <feature_name> ::=-<identifier>
(24)<storage_member_name> \(:= <identifier>
(25)<abstract_storagehome-‘delegation_spec>::= “delegatesTo” “abstract”
“storagehome” <delegation_list> “;”
(26)<executor_delegation_spec> ::= “delegatesTo” “executor”
<delegation_list> “;”
(27) <delegation_list> ::= “(” <delegation> { “,” <delegation> }* ©“)”
(28) <delegation> ::= <operation_name> [ “:” <operation_name> ]
(29) <operation_name> ::= <identifier>
(30) <abstract_spec> ::= “abstract” <operation_list> “;”
(31) <operation_list> ::= “(” <operation_name>
{“,” <operation_name> }* “)”
(32) <proxy_home_def> ::=“proxy” “home” <identifier>
“{” <proxy_home_member>+ “}” “;”
| <abstract_spec>
(34) <home_delegation_spec> ::= “delegatesTo” “home” <delegation_list>
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7.4

OMG CIDL Specification

A CIDL specification is like a PSDL and IDL specification that could also contain composition definitions. The syntax is:

(1) <cidl_specification>
(2) <cidl definition> ::= <type dcl>“;”

<import>* <cidl_definition>+

7.5

The s

<const_dcl> “;”
<except_dcl> “;”
<interface> “;”
<cidl_module> “;”
<storagehome> “;”

<abstract_storagehome> “;”

<storagetype> “;”

<value> “;”
<type_id_dcl> “;”
<type_prefix_dcl> “;”
<event> “;”
<component> “;”
<home_dcl> “;”
<composition>;”

(3) <cidl_module> ::= “module” <identifier>

“f” <cidl_definition>+ “}”

Composition Definition

yntax for composition definitions is as follows:
(4) <composition> “\s:= “composition” <category> <identifier> “{”
<composition_body> “}”

(5) <category> ::= “entity”
| “process”
| “service”
| “session”

(6) <composition_body> ::= <home_executor_def> [ <proxy_home_def>]

I
I
I
I
I
I
I
| <abstract_storagetype> “;”
I
I
I
I
I
I
I

A composition definitier’is a named scope that contains elements that constitute the composition. The elements| of a

comp

osition definitionvare as follows:

The keyword composition.

The'\specification of the life cycle category, one of the keywords service, session, process, or entity. Sybsequent
definitions and declarations in the composition must be consistent with the declared category, as defined in “Llife Cycle

58
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An identifier that names the composition in the enclosing module scope.

The composition body.
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7.5.1 Life Cycle Category and Constraints
Certain composition configurations are only valid for certain life cycle categories. The Container Programming (Model
sub dlause describes the life cycle-related constraints from the perspective of the container. These constraints miap onto
correpponding constraints in component and composition definitions. The following lists define the.CIDL constfucts that
are efther mandatory or invalid for the designated life cycle category.
Note|[that these constraints supersede the conditionality of constructs based on CIDL syntax. If a construct is dgscribed
below as mandatory for the category in question, it is mandatory regardless of its syntaetic properties. All of the
constfucts described as invalid for a particular category are, of necessity, syntactically, optional.
Tablg 7.3 - Constraints for service and session components
Senvice and | Mandatory None
Session
Invalid Abstract storage home bound te_heme executor:
<abstract_storagehome_cbinding> in home executor body.
Component home impleménted by home executor specifies a primary key.
Component home implemented by home executor specifies explicit finder
operations.
Segmented exeeutor: <segment_def> in executor body.
Tablg 7.4 - Constraints for process components
Prqcess Mandatory None
Invalid Component home implemented by home executor specifies a primary key.
Tablg 7.5 - Constraints for entity)components
Entity Mandatory Component home implemented by home executor specifies a primary key.
Invalid none
7.6| Home Executor Definition
The dyntax\for a home executor definition is as follows:
(7) <home_executor_def> ::= “home” “executor” <identifier>
“f*<home_executor_body>"“}"—5*
(8) <home_executor_body> ::= <home_impl_dcl>
[ <abstract_storagehome_binding> ]
[ <home_persistence_dcl> ]
<executor_def>
[<abstract_storagehome_delegation_spec>]
[ <executor_delegation_spec> ]
[ <abstract_spec> ]
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A home executor definition consists of the following elements:

.

the keywords home and executor,

an identifier that names the home executor definition within the scope of the composition, and

a home executor body

The |

The

ome executor body consists of the following elements:
A home implementation declaration.

An optional abstract storage home binding, specifying the storage home upon which the compenents managg
home are stored.

An optional home persistence declaration, identifying an abstract storage home uponywhich the state of the h
executor itself is to be stored.

An executor definition, describing the component executor managed by the home executor.
An optional delegation specification describing the mapping of home operations to storage home operations,

An optional delegation specification describing the mapping of home‘factory operations to the operations on|
component executor.

An optional abstract specification, declaring operations on the)home executor that are to be left unimplemen
overriding default generated implementations.

identifier> in the header of the home executor definition is used as the basis for the name of the skeleton

d by the

ome

the

ed,

artifact

genetfated by the CIF. The specific forms of the executotsiare defined in language mappings. The general requireents for

langy

7.7

The s

The |

The |
being

age mappings of home executors are defined in this sub clause.

Home Implementation:Declaration

yntax of a home implementationtdeclaration is as follows:
(9) <home_impl_dcl> “implements” <home_type_name> “;”
(10) <home_type_name> ::= <scoped_name>

ome implementation‘d€claration consists of the following elements:
the keyword implements, and
a scoped-name denoting a component home imported from IDL.

ome implementation declaration specifies the component home that is to be implemented by the home ex
defined. The generated skeleton must support the home equivalent interface, as defined in “Equivalent In

on p3

cutor
erfaces”

2e-34. Implementations of orthodox home operations are generated if the life cycle category of the compo

sition 1s

either entity or process and the home executor specifies an abstract storage home binding, or if the life cycle category
of the executor is either session or service.

The detailed semantics of generated implementations are described in this sub clause.

60
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Storage Home Binding

The syntax for a storage home binding is as follows:

An a

7.9

(11)<abstract_storagehome_binding>::= “bindsTo” <abstract_storagehome_name> “;”

hetract storaoce haome bhindina declaration consists of the followina elements:
(=] i) t=] N

o the keyword bindsTo, and

o an abstract storage home name.

Home Persistence Declaration

The dyntax for a home persistence declaration is as follows:

A ho

A ho

(12) <home_persistence_dcl> ::= “storedOn” <abstract_storagehome_name> “;”
me persistence declaration consists of the following elements:

the keyword storedOn, and

an abstract storage home name.

me persistence declaration establishes that the home executoriis'itself persistent, and that its persistent stat

managed by the container. The abstract storage type of the specified abstract storage home constitutes the state
component home. The specific responsibilities of generated-home executors related to home persistence are des
this gub clause.

71

D Executor Definition

The dyntax for an executor definition is as.follows:

Ane

(13) <executor ‘def> ::= “manages” <identifier>
[-<executor_body>] “;”

(14) <executor_body> ::= “{” <executor_member>+ “}”

(15) <executor_member> := <segment_def>

| <feature_delegation_spec>
kecutor definition has the following elements:

the keywerd manages,

an identifier that names the component executor being defined, and

an executor body, containing one or more members enclosed in braces.

E 1S
of the
cribed in

An executor member is either a segment definition or a feature delegation specification, as defined below.

The identifier in the executor definition forms the basis of the name of the programming artifact generated as the executor
skeleton. The details of executor structure and responsibilities are defined in “Home Executor Definition” on page 59, and

in CI

DL language mappings.
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7.11 Segment Definition

The syntax for a segment definition is as follows:

(16) <segment_def> ::= “segment” <identifier>
“{” <segment_member>+ “}”
(17) <segment_member> ::= <segment_persistence_dcl> “;”
| <facet_dcl>“;”

A segment definition consists of the following elements:

| the keyword segment,

¢| an identifier that names the segment in the scope of the executor definition, and

| one or more segment members enclosed in braces.

A segment member is either a segment persistence declaration, or a facet declaration, as described below.

If a spgment definition occurs in an executor definition, the corresponding executor is said to be a segmented exgcutor. If
no sefgment definition occurs in an executor definition, the executor is said.to-be monolithic.

A separate skeleton is generated by the CIF for each segment of a segimented executor. Segments are independdntly
activgted. Each segment is assigned a segment identifier, which asiaynumeric value of type short, by the CIF
implgmentation. The segment identifier is interpreted internally by-the generated implementation during activatjon.
Segnjent identifiers are also used in component identities, asdéscribed in “Component Identifiers” on page 138.[There is
no canonical mechanism for assigning segment identifier xaltes (other than the component segment), as the valpes of
segmpnt identifiers does not affect portability or interoperability.

All ekecutors have a distinguished segment, the caimponent segment, that supports the component facet (i.e., th¢ facet

suppdrting the component equivalent interface).[The segment identifier value of the component segment is alwayg zero. If
a component does not explicitly declare segments, the monolithic executor is still considered in some contexts fo be the
component segment executor.

The details of segment structure and implementation responsibilities are described in this sub clause.

7.12 Segment Persistence Declaration

The dyntax for a segment-persistence declaration is as follows:
(18)<segment_persistence_dcl>::= “storedOn” <abstract_storagehome_name> “;”
A segment persiStence declaration has the following elements:

+| shekeyword storedOn, and

+ an abstract storage home name.

A segment persistence declaration specifies the abstract storage home upon which the state of the segment will be stored.
The abstract storage type of the storage home constitutes the state of the segment.

The detailed structure of segments, and implementation responsibilities with respect to segment persistence are described
in this sub clause.
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7.13 Facet Declaration

The syntax for a facet declaration is as follows:

(19) <facet_dcl> ::= “provides” “facet” <identifier>
{ “,” <identifier> }*

A fadet declaration has the following elements:
Jf The keywords provides and facet.

+f One or more identifiers separated by commas, where each identifier denotes a facet defined by \the component type
implemented by the composition (i.e., the component type managed by the home that is implemented by thefhome
executor defined in the composition).

A fadet declaration associates one or more component facets with the segment. The generated segment executoy will
provide the specified facets. A facet name may only appear in a single segment definition. Facets that are not egplicitly
declared in a segment definition are provided by the component segment.

The detailed structure of segments, and implementation responsibilities with x#¢spect to providing facets are des¢ribed in
this sub clause.

7.14 Feature Delegation Specification

The dyntax for a feature delegation specification is as follows:

(20)<feature_delegation_spec> ::=“delegatesTo” “storage”
<feature_delegation_list>

(21) <feature_delegation_list> ::=_f(” <feature_delegation> { “,” <feature_delegation> }* “)”
(22) <feature_delegation> == <feature_name> “:”
<storage. member_name>
(23) <feature_name> ::= <identifier>
(24)<storage_member-name> ::= <identifier>

A fedture delegation specification has the following elements:

| the keywords delegatesTo, abstract, and storagetype, and

a list of feature deglegation specifications, enclosed in parentheses and separated by commas.
A fegture delegation specification consists of the following elements:
+ An identifier that denotes a stateful feature of the component implemented by the composition,

| (A,colon,

« An identifier that denotes a member of the abstract storage type of the abstract storage home specified in the abstract
storage home binding in the home executor definition.

A feature delegation specification defines an association between a stateful feature of the component being implemented
and a member of the abstract storage type that incarnates the component (or the component segment). The component
executor skeleton generated by the CIF will provide implementations of feature management operations that store the
feature’s state in the specified storage member. Stateful features include attributes, receptacles, and event sources.
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The following constraints regarding feature delegation must be observed:

» Feature delegation specifications may only occur in an executor definition when the home executor specified an
abstract storage home binding.

» The type of the storage member specified in a feature delegation must be compatible with the type of the feature.

—Compatibitity; fortire purposes of feature detegation 15 defied fir Tabie 7-6-

Tablg 7.6 - Type compatibility for feature delegation purposes
Feafure Storage member type

attrijbute Must be identical to feature for all types except object reference dand valuetypef for
object reference and valuetype storage member must be of identical type or bas¢ type
(direct or indirect).

recgptacle (simplex) Must be identical to feature type or base interface (direét or indirect) of featurg type.
recdptacle (multiplex) Sequence of type compatible with receptacle type as\defined above.

emifter event source Must be identical to feature type or base interfaCe,(direct or indirect) of featurg type.
publisher event source long*

I3

* The persistent state maintained internally by the component is the Channelld ofithe notification channel created by the containe

7.15 Abstract Storage Home Delegation-Specification

The dyntax for a storage home delegation specification is as‘follows:

EEN1]

(25)<abstract_storagehome_delegation’spec>::= “delegatesTo” “abstract”

“storagehome’’ <delegation_list> “;”
(26) <delegation_list> « ;:=" “(” <delegation> { “,” <delegation> }* “)”
(27) <delegation> <operation_name> [ “:” <operation_name> ]
(28) <operation_name> ::= <identifier>

An abstract storage home delegation,specification has the following elements:

«| The keywords delegatesTo, abstract, and storagehome.

0

A list of delegationspecifications enclosed in parentheses and separated by commas.
A delegation specifieation has the following elements:
| An identifier that denotes an operation on the home equivalent interface supported by the home executor.

| An optional delegation target, consisting of a colon, followed by identifier that denotes an operation on the apstract
storage home to which the home is bound (i.e., the abstract storage home specified in the abstract storage homne
hinding)

An abstract storage home delegation specification associates an operation on the home interface with an operation on the
abstract storage home interface. The CIF shall generate an implementation of the specified home operation that delegates
to the specified abstract storage home operation.

If the optional delegation target is omitted, the home operation is assumed to be delegated to an operation on the abstract
storage home with the same name. If no such operation exists on the abstract storage home, the specification is not legal.
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The signature of the abstract storage home operation must be compatible with the abstract storage home. Signature
compatibility, from the perspective of abstract storage home delegation, has the following definition:

If the home operation is an explicit factory operation, the abstract storage home operation must be an explicit factory

operation.

The f

ollowing additional constraints and rules apply to abstract storage home delegation:

The ¢

TfThe TOTMe Operation 15 1ot @ 1ACtory, e TSIUIM Type Ot 11 OME OPeration MUSt be [dentical 10 e TSIt
abstract storage home operation, except when the return type is an object reference type or a value type.\If th
type of the home operation is an object reference type or a value type, the return type of the storage home op|
must be identical to, or more derived than, the return type of the home operation.

For each exception explicitly raised by the storage home operation, an identical exception myst-appear in thd
clause of the home operation. The inverse is not true—the home operation may raise exceptions not raised b
abstract storage home operation.

The number of parameters in the parameter lists of the home operation and the abstfact Storage home operatio
equal. Each parameter in the abstract storage home operation must be compatible\with the parameter in the s
position in the signature of the home operation, where compatibility is defin€d,as follows:

« If the parameter in the home operation is neither an object reference type nor a value type, the type of th
corresponding parameter in the abstract storage home operation must be identical.

* If the parameter type in the home operation is an object refer€ncé and the parameter is an in parameter, the

corresponding parameter in the abstract storage home opetation must be identical to, or a base type (dire
indirect) of, the parameter in the home operation.

« If the parameter type in the home operation is an gbject reference and the parameter is an out parameter
corresponding parameter in the abstract storage home operation must be identical to, or more derived thg
parameter in the home operation.

* If the parameter type in the home operation is an object reference and the parameter is an inout paramet
corresponding parameter in the abstract storage home operation must be identical to the parameter in the
operation.

An operation on the home inferface may delegate to at most one operation on the abstract storage home inter

e of the
c return
eration

raises
y the

h must be
ame

Ct or

the
n, the

er, the
home

face.

An operation on the abstract storage home interface may be the target of at most one delegation from the hotpe

interface.

Implicitly defined-operations on the home (i.e., orthodox operations) delegate by default to cognate operatio
abstract storage home, as described by “Orthodox operations” on page 40. These default delegations may be
ridden by.explicit delegations. If an operation on the abstract storage home that is normally the default targef
delegation appears as the target of an explicit delegation, then the home operation that normally would have
tothat-target by default shall have no generated implementation (unless one is explicitly defined).

hs on the
over-
ofa
Helegated

etailed semantics and implementation responsibilities of delegated abstract storage home operations are deg

cribed in

this sub clause.

7.16 Executor Delegation Specification

The syntax for an executor delegation specification has the following form:

(29)<executor_delegation_spec> ::= “delegatesTo” “executor”
<delegation_list> “;”
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An executor delegation specification consists of the following elements:

- the keywords delegatesTo and executor, and

+ adelegation list, identical structurally to the delegation list of the abstract storage home delegation specification.

An executor dp]pgatinn Qppr‘iﬁonﬁnn defines an npprafinn an the component executor, to which the qppniﬁpd hame

operdtion will be delegated. The following constraints apply to executor delegation specifications:

operations.

delegating home operation.

¢| Only factory operations may be delegated to the executor, including explicitly declared factories and implicif create

| Ifno delegation target is explicitly specified, the operation defined on the executor shall haye.the same namg as the

| The signature of the defined operation on the executor shall be identical to the signature of the home operati¢n, with
the exception that the return type of the executor operation shall be void if the hom&does not specify a primaty key, or
the return type shall be the type of the primary key if the home specifies a primaty key.

The CIF shall generate an implementation of the home operation that delegatés to the defined operation on the ¢xecutor.

The detailed semantics and implementation responsibilities are described in this sub clause.

7.17 Abstract Spec Declaration

The dyntax for an abstract spec has the following form:

{ n,u <operati0n_name> }* “)u

7.18 Proxy Home Declaration

The dyntax for a proxy home declaratien has the following form:

“{” <proxy_home_member>+ “}” “;”

| <abstract_spec>

(30) <abstract_spec> ::= “abstract” <operation_list> «;”
(31) <operation_list> ::= “(’&operation_name>

(32) <proxy home_def> ::= “proxy” “home” <identifier>
(33) <proxy_thome_member> ::=<home_delegation_spec> “;”

(34) <home _delegation_spec> ::= “delegatesTo” “home” <delegation_list>

66
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8 CCM Implementation Framework

8.1 Introduction

:2012(E)

The
implg
Syntg
skele
state

Component Implementation Framework (CIF) defines the programming model for constructing componént
mentations. Implementations of components and component homes are described in CIDL. See the {f*OMG
x and Semantics” clause for the definition and syntax. The CIF uses CIDL descriptions to generate |progra
ons that automate many of the basic behaviors of components, including navigation, identity inquiries, acf
management, lifecycle management, and so on.

8.2

As a
insul
but it

Component Implementation Framework (CIF) Architecture

programming abstraction, the CIF is designed to be compatible with the existing POA framework, but als
ite programmers from its complexity. In particular, the CIF can be implemented using the existing POA fra
does not directly expose any elements of that framework.

8.2.1 Component Implementation Definition Language (CIDL)
The {
descr
implg
implg

ibing the structure and state of component implementations. Component-enabled ORB products generate
mentation skeletons from CIDL definitions. Component. builders extend these skeletons to create completg
mentations.

8.2.2 Component persistence and behavior
CIDIl

[WWV

is a superset of the Persistent State Definition Language, defined in the Persistent State Service specificat
r.omg.org/technology/documents/formal/persistent.htm).

A CI
such

comyp
envir

DL implementation definitionrmay optionally associate an abstract storage type with the component implem
that the abstract storage typejdefines the form of the internal state encapsulated by the component. When :
onent implementation deéclares an associated abstract storage type in this manner, the CIF and the run-time
pbnment cooperate to.nanage the persistence of the component state automatically.

This

8.2.3 Implementing a CORBA Component

emainder of this

sub clause provides an overview of the concepts involved in building component implemgd

sub clause addrésses the elements of the CIF that pertain to the implementation of a component’s behavio

CIDL
mming
ivation,

to
mework,

ocal point of the CIF is Component Implementation Definition*Language (CIDL), a declarative language for

on (http:/

entation,
1
tontainer

ntations.

descriptions that follow in subsequent sub clauses. While the information in this sub clause is n
exception of italicized, indented rationale), it is not intended to be a complete or precise specification of the CIF,
the possible design options from which a component implementor may choose.
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8.2.4 Behavioral elements: Executors

We coin the term executor to indicate the programming artifact that supplies the behavior of a component or a component
home. In general, the terms executor or component executor refer to the artifact that implements the component type, and
the term home executor refers to the artifact that implements the component home.

We chose to use the word executor rather than servant to avoid confusion with POA servants. POA servants, while
conceptually similar to executors, are significantly different in detail, and map to different types in programming
languages. Executor is pronounced with the accent on the second syllable (e.g.,-ZEK-yoo-tor).

We have tried to avoid terminology that is specific to object-oriented programming languages, such as class;"base
class, derive, and so on, in an attempt to be precise and acknowledge that the CIF framework may be wigpped to
procedural programming languages. Hence, we typically use the word artifact or programming artitdct to denote
what may conveniently be thought of as a class, and likewise, the term skeleton fo denote a generated abstract base
class that is extended to form a complete implementation class. We hope this is not overly distracting to the reader.

8.2.p Unit of implementation : Composition

An ithplementation of a component comprises a potentially complex set of artifacts that must exhibit specific
relatipnships and behaviors in order to provide a proper implementation..Ehe CIDL description of a component
implgmentation is actually a description of this aggregate entity, of which/the component itself may be a relativg¢ly small
part. [[n order to enable more concise discussion, we coin the term ‘Ceniposition to denote both the set of artifacts that
constftute the unit of component implementation, and the definition’itself. composition is the CIDL meta-typq that
correpponds to an implementation definition.

A composition definition specifies the following elementss:

Component home

A composition definition specifies a component-home type, imported from IDL. The specification of a compong¢nt home
implikitly identifies the component type for which the composition provides an implementation (i.e., the compoment type
manajged by the home, as specified in the IDL home definition).

Abstract Storage home binding

A composition optionally spécifies an abstract storage home to which the component home is bound. The specification of
an abstract storage home biniding implicitly identifies the abstract storage type that incarnates the component. The
relatipnship between a-hiome and the component it manages to isomorphic to the relationship between an apstract
storage home and thie abstract storage type it manages. When a home binds to an abstract storage home, the cothponent
manajged by the home is implicitly bound to the abstract storage type of this abstract storage home.

Ho executor

A composition definition specifies a home executor definition. The name of the home executor definition is useld as the
name of the programming artifact (e.g., the class) generated by the CIF as the skeleton for the home executor. The
contents of the home executor definition describe the relationships between the home executor and other elements of the
composition, determining the characteristics of the generated home executor skeleton.
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Component executor

A composition specifies an executor definition. The name of the executor definition is used as the name of the
programming artifact generated by the CIF as the skeleton of the component executor. The body of the executor definition
optionally specifies executor segments, which are physical partitions of the executor, encapsulating independent state and
capable of being independently activated. Segments are described in Section 8.2.9.1, “Segmented executors,” on

The ¢xecutor body may also specify a mapping, or delegation, of certain component features (e.g., attributes)yt

mem

Dele
A co

operdtions defined on the component home to isomorphic operations on either the abstract storagé home or the cqg
execytor. The CIF uses this description to generate implementations of operations on the/home executor, and to
operdtion declarations on the component executor.

Pro

A composition may optionally specify a proxy home. The CIF supports the ability to define proxy home implemg

whic

homd. In some configurations, proxy homes can provide implementatigns’of home operations without contactin
container that executes the actual home and component implementation. Support for proxy homes is intended to

the s
and,

delegation” on page 97.

8.2.

A co
boun

Note
the h

a composition to explicitly specify) a component type or an abstract storage type. They are implicitly determine

speci]

A co

constfitutes the name of a scope within which the contents of the composition are contained. The essential parts
compogition definition are the following:

:2012(E)

page 89.

DCTS.

gation specification

mposition may optionally provide a specification of home operation delegation. This part of ISO/IEC 1950

home

are not required to be collocated with the container that executes_thé component implementation manage

alability of the CORBA Component Model. The use of proxy.homes is completely transparent to compone
0 a great extent, transparent to component implementations. Proxy home behavior is described in “Proxy

5 Composition structure
mposition binds all of the previously-desetibed elements together, and requires that the relationships betwg
] entities define a consistent whole.

that a component home type necéssarily implies a component type; that is, the managed component type sp
bme definition. Likewise, an @bstract storage home implies an abstract storage type. It is unnecessary, therg
fication of a home and. abstract storage home.

It may seem odd that'the center of focus for compositions is the home rather than the component, but this works out
to be reasonably intuitive in practice. The home is the primary point of contact for a client, and the home's interface
and behaviorlliave a major influence on the interaction between the client and the component.

mposition definition specifies a name that identifies the composition within the enclosing module scope, ai

storage

0 maps
mponent
generate

ntations,
d by the
b the
increase
ht clients
home

en the

ecified in
fore, for
1 by the

hd which
of a

The name of the composition.

The life cycle category of the component implementation, either service, session, process, or entity, as defined

in “Component Categories” on page 111.
The home type being implemented (which implicitly identifies the component type being implemented).

The name of the home executor to be generated.
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» The name of the component executor skeleton to be generated.

A composition definition has the following essential form:

composition <category> <composition_name> {
home executor <home_executor_name> {

implements <home_type> ;
manages <executor_name>;

b

wher¢ <composition_name> is the name of the composition, <category> identifies the life cyclé category suppprted by
the cgmposition, <home_executor_name> is the name assigned to the generated home executotskeleton, <home| type> is
the nime of a component home type imported from IDL, and <executor name> is the name assigned to the geperated

component executor skeleton.

This |s a schematic representation of the minimal form of a composition, which specifies no state management.| The
strucqure of the composition specified by this schematic is illustrated in Figure 8.1./Note that the component typ¢ itself is
not explicitly specified. It is unambiguously implied by the specification of therhome type, as is the relationship|between

the executor and the component (i.e., that the executor implements the component).

composition <category> <composition_name> {8\.”
f

implements <home_type>; -
manages <executor_name>;

implements
component home r home executor
. manages§ manages
component executor

\ . . i
|D,|_~& < explicitly defined in composition
implicitly defined by composition

—
| DL | <] - . explicitly defined elsewhere in IDL/CIDL

correspondence

Figure 8.1- Minimal composition structure and relationships

General disclaimer and abdication of responsibility with regards to programming examples:

Before presenting programming examples, it should be noted that all examples are non-normative illustrations. In

70
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particular, the implementations provided in the examples of code that is to be generated by the CIF are merely
schematic representations of the intended behaviors; they are by no means indicative of the actual content of a real
implementation (e.g., they generally don 't include exception handling, testing for validity, etc.).

Although the grammar for CIDL has not been presented yet, a simple example will help illustrate the concepts
described in the previous sub clauses. Assume the following IDL component and home definitions:

/l Example 1
1
/I USER-SPECIFIED IDL
1
module LooneyToons {
interface Bird {
void fly (in long how_long);
%
interface Cat {
void eat (in Bird lunch);
I3
component Toon {
provides Bird tweety;
provides Cat sylvester;
%
home ToonTown manages Toon {};

h

The following example shows a minimal CIDL,definition that describes an implementation binding for those IDL
definitions:

/l Example 1

1

/I USER-SPECIFIED CIbL
I

import ::LooneyToons;

module MerryMelodies {
/Kthis is the composition:
composition session Toonlmpl {
——home-exeeutertoonTowntmptf

implements LooneyToons:: ToonTown;
manages ToonSessionimpl;

In this example, Toonlmpl is the name of the composition. It defines the name of the generated home executor to be
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ToonTownlmpl, which implemented the ToonTown home interface imported from IDL. The home executor
definition also specified the name of the component executor, ToonSessionlmpl, which is managed by the home
executor. Note that the component type (Toon) is not explicitly named—it is implied by the specification of the home
ToonTown, which is known to manage the component type Toon. Thus, the declaration “manages
ToonSessionlmpl” implicitly defines the component executor ToonSessionlmpl to be the implementation of the
component type Toon.

This CIDL specification would cause the generation of the following artifacts:

* The skeleton for the component executor ToonSessionlmpl

* The complete implementation of the home executor ToonTownlmpl!

We provide the following brief sketches of generated implementation skeletons in Java to help illustrate the
programming model for component implementations.

Java <interface>Operations interfaces for all of the IDL interfaces are generated, precisely/as,currently specified
by the current Java IDL language mapping:

// Example 1

//
// GENERATED FROM IDL SPECIFICATION:

//

package LooneyToons;
import org.omg.Components. *;

public interface BirdOperations {
public void fly (long how long) ;

}

public interface CatOperations
void eat (LooneyToons.Bird lunch) ;

}

public interface ToonOperations
extends CCMObjectOperdtions f{
LooneyToons.Bird provide tweety () ;
LooneyToons.Cat provide sylvester();

}

public interface ToonTownExplicitOperations extends CCMHomeOperations { }

public \Interface ToonTownImplicitOperations extends KeylessCCMHomeOperations

{

Toon ¢create () ;

4

PUDIIC 1NTerTace TOONTOWNODETrart1ons eXtends
ToonTownExplicitOperations,
ToonTownExplicitOperations {}

// Example 1

/7
// GENERATED FROM CIDL SPECIFICATION:
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//

package MerryMelodies;
import LooneyToons;

import org.omg.Components. *;

abstract public class ToonSessionImpl

Implements ToonOperations, JSessionComponent,
ExecutorSegmentBase
// Generated implementations of operations
// inherited from SessionComponent and
// ExecutorSegmentBase are omitted here.

//

protected ToonSessionImpl () {
// generated implementation
}

// The following operations must be implemented
// by the component developer:

abstract public BirdOperations
_get facet tweety();

abstract public CatOperations
_get_facet sylvester();

The generated executor abstract base class ToonSéssionlmpl implements all of the operations inherited by
ToonOperations, including operations on CCMQbjéect and its base interfaces. It also implements all of the
operations inherited through SessionCompouent, which are internal operations invoked by the container and
the internals of the home implementation to-manage executor instance lifecycle.

A complete implementation of the home_éxecutor ToonTownlmpl is generated from the CIDL specification:

// Example 1

//

// GENERATED FROM)CIDL SPECIFICATION:
//

package MerryMelodies;

import LoomneyToons;

import @¥g.omg.Components. *;

pubd-ic” class ToonTownImpl
rmplements LooneyToons, ToonTownOperations,

HomeExecutorBase, CCMHome
S

4
// Implementations of operations inherited

// from ExecutorBase and CCMHome
// are omitted here.

// ToonHomeImpl also provides implementations
// of operations inherited from the component
// home interface ToonTown
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74

CCMObject create component ()

{
/

return create();

void remove component (CCMObject comp)

{
/

Toon create()

{
/

// and so on...

The user-provided executor implementation must supply the following:

. Implementations of the operations _get_tweetyand get sylvestey, which must return
implementations of the

BirdOperations and CatOperations interfaces
. said implementations of the behaviors of the facets tweety and sylvester, respectively

The following example shows one possible implementation stratégy:

// Example 1

//

// PROVIDED BY COMPONENT PROGRAMMER\:
//

import LooneyToons. *;

import MerryMelodies. *;

public class myToonImpl extends ToonSessionImpl
implements BirdOperations, CatOperations f{

protected long timeFlown;
protected Bird lastBirdEaten;

public/myPoonImpl () {
super () ;
timeFlown = 0;
JlastBirdEaten = nil;

f

public void fly (long how long) {

timeFlown += how long) ;
/

public void eat (Bird lunch) {
lastBirdEaten = lunch;
}

public BirdOperations _get facet tweety() {
return (BirdOperations) this;
/

public CatOperations _get facet sylvester() {
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return (CatOperations) this;

Thic simplo oxamplo impnlomonte o411 nl'flm l‘n atsdire fl oH-the-exechtor—Lhisiswotthe r\m’ 2 nnf Jou-tha
i i P >

programming objects that lmplement B/rdOperat/ons and Cat Operat/ons could be constmcted separately and
managed by the executor class.

The final bit of implementation that the component programmer must provide is an extension of the home exgcutor
that acts as a component executor factory, by implementing the create_executor_segment method. Thisclass
must also provide an implementation of a static method called create_home_executor that returns, & ngw
instance of the home executor (as an ExecutorSegmentBase). This static method acts as an entyppoint for the
entire composition.

// Example 1

//

// PROVIDED BY COMPONENT PROGRAMMER :
//

import LooneyToons. *;

import MerryMelodies. *;

public class myToonTownImpl extends ToonTownImpl

{

protected myToonTownImpl () { super ()vw~}

ExecutorSegmentBase
create executor segment (int segid) {
return new myToonImpl () ;

public static ExecutonSegmentBase
create home_ executor () {
return new myTeonTownImpl () ;

Note that these last.iwo classes constitute the entirety of the code that must be supplied by the programmer. The
implementationis of operations for navigation, executor activation, object reference creation and management, and
other mechantedl functions are either generated or supplied by the container.

f Compositions with Managed Storage

mposition definition may also contain a variety of optional specifications, most of which are related to state

management. These include the following elements:

An abstract storage home type to which the component home is bound (this implicitly identifies the abstract storage
type to which the component itself is bound).

The life cycle category of the composition must be either entity or process to support managed storage.

When state management is added to a composition definition, the definition takes the following general form, expressed
as a schematic:

© ISO/IEC 2012 - Al rights reserved 75


https://standardsiso.com/api/?name=e5d1ee25e98699220fd833c7d94a0b04

ISO/IEC 19500-3:2012(E)

composition <category> <composition_name> {
home executor <home_executor_name> {
implements <home_type> ;
bindsTo <abstract_storage_home>;
manages <executor_name>;

~

k
wher¢ the additional elements are as follows: <abstract _storage home> denotes a particular abstract storage hqme
provided by the catalog.

The dtructure of the resulting composition and the relationships between the elements is illustrated)in Figure 8.3.

composition <category> <composition_name> {

home executor <home_executor_name>
implements <home_type>;
bindsTo <storage_home>; A X
manages <executor_name>; ’

implements
component home < ] home executor

: binds to

.manages manages
implements

component . executor
storage home
stored as

Y

storage object

t explicitly definedin composition coL
Tmplicitly del Y COMpOSItion

<@ - explicitly defined elsewhere inIDL/CIDL L

correspondence

Figure 8.2- Structure of composition with managed storage

In many cases, it is expected that an abstract storage home will be intentionally designed to support a particular

component home.
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8.2.8 Relationship between Home Executor and Abstract Storage Home

:2012(E)

When a composition specifies managed storage, the relationship between the home executor and the abstract storage
home to which the home executor binds determines many of the characteristics of the implementation, including what
implementation elements may be generated and how they will behave. This sub clause provides an overview of the basic

Cconcq

In ge
homg

8.2.8

A co
stora
abstr
satisf

For ¢

valuetype SSN {

K
b

abst

b

Tadonly state. SSN social_security_number;
t

pts Ivolved 1 home mmplémentations and thelr rélationsnips 1o abstract storage homes.

heral, operations on a home interface provide life cycle management. As described in “Homes” on page*34
definition does not specify a primary key, the resulting equivalent home interface has the following/opera

A generic create_component operation inherited from KeylessCCMHome,
aremove_component operation inherited from CCMHome, and
an implicitly-defined type-specific parameter-less create operation.
I a home definition specifies a primary key, the resulting equivalent home interface has the following oper
A remove_component operation inherited from CCMHome,
an implicitly-defined type-specific create operation with a primary&ey parameter,
an implicitly-defined type-specific remove operation with a primary key parameter, and
an implicitly-defined type-specific find_by_primary_key operation.
.1 Primary Key Binding
mponent home can define its primary key as a valuetype with a number of public data members, whereas 3
be home defines keys as lists of attributes. A ¢omposition can only bind a component home with a primary

ict storage home that defines a key on a state member whose type is this valuetype. If there is more than ¢
ying this condition, the first key is used.

xample:

Jublic string social_security_number;

ract storagetype)Person {

ate stringyhame;
tate string address;

, when a
tions:

htions:

bstract
kKey to an
ne key

abst

ract storageliome PersonsStore of Person 1

key social_security_number;

b

A home with primary key SSN can be bound to PersonStore. The key social_security_number is called the
matching key.
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8.2.8.2 Implicit delegation of home operations

When a composition specifies managed storage, finder operations can be implemented in terms of finder operations on the
abstract storage home to which the home executor is bound.

Table 8.1 - Delegation of finder operations to finder operations on the bound abstract storagehome
|

h(lme operation abstract storagehome operation

component find_by primary key (key) ref<X> find ref by matching key name (matching key)

| The find_by_primary_key operation uses the find_ref_by_matching key name opcration on the abstrafct
storagehome. The returned storage reference is used to create an object reference for the’component and returped to the
invoking client.

| Destruction operations delegate to destroy_object operations on the refererge.
The yalidity of these implementation semantics are predicated on the following assumptions:
¢| The initial state of the storage object created by the storage home-censtitutes a valid initial state for the component.

| All of the persistent state of the component is defined on (or réachable from) the storage object whose PID i
associated with the component instance.

| The executor is monolithic, not segmented. Home operations can also be delegated to abstract storage homes [when the
executor is segmented, but the process is slightly piore complex, and is discussed in full in “Segmented execptors” on
page 89.

If thgse assumptions do not hold (in particular, either of the first two), the component implementor can provide[custom
implgmentations of one or more home operations to accommodate the implementation requirements.

The following example extends the previous example to illustrate managed storage and storage home delegation.
The example highlights differences\from the previous, and does not repeat elements that are identical:

/I Example 2

I

/l USER-SPECIFIED IDL

1

module LoeneyToons { // IDL

identical to previous example, except for the addition of the
primary key:

valuetype EpisodeName : Components::PrimaryKeyBase {
public string name;

%

home ToonTown manages Toon primarykey EpisodeName {

h
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The CIDL now defines abstract storage types, abstract storage homes, and a catalog. The composition binds :

/I Example 2

I

/I USER-SPECIFIED CIDL
I

import ::LooneyToons;

module MerryMelodies {

abstract storagetype ToonState {
state LooneyToons::EpisodeName episode_name;
state string name;
state unsigned long time_flown;
state LooneyToons::Bird last_bird_eaten;

3
abstract storagehome ToonStateHome of ToonState
{
key episode_name;
factory create(episode_name);
2

catalog ToonCatalog {
provides ToonStateHome TSHome;

|3
/I this is the composition:

composition entity Toenlmpl {
uses catalog {(ToonCatalog store; };
home executor ToonTownImpl {
implements LooneyToons::ToonTown {
bindsTo ToonStateHome;
manages ToonEntitylmpl;

In this example, the composition binds the component home ToonTown to the abstract storage home
ToonStateHome, and thus, implicitly binds the component type Toon to the abstract storage type ToonState.
Note that the primary key (if any) in the home must match a key in the abstract storage home. As will be seen later
in the CIDL grammar specification, the keyword entity in the implementation binding declaration specifies a
particular lifecycle model for the resulting implementation.

This CIDL specification would cause the generation of the following programming objects:

* The skeleton for the component executor ToonEntitylmpl
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* The implementation of the home executor ToonTownlmpl
* The incarnation interface for the abstract storage type ToonState
* The interface for the abstract storage home ToonStateHome

* The interface for the catalog ToonCatalog.

ALk it mpeddds ) . 1 £ . yary) L ” L, Llo i L, o i
Note-thettHe-complete-tmplenentationofthe-home-erecttor-marnot-beableto-be-generdated-somecasese g
when no abstract storage type is declared or when user-defined operations with arbitrary signatures appear on the
component home definition.

Note also that the implementations of the storage-related interfaces ToonState and ToonStateHome are fiot
necessarily provided by the same product that generates the component implementation skeletons. The CH”is
specifically designed to decouple the executor implementation from the storage implementation, so that these
capabilities may be provided by different products. A component-enabled ORB product is only reqtiired to generate
the programming interfaces for the abstract storage type and homes through which the executor implementation
will interact with one or more storage mechanisms. The implementations of these interfaces may be supplied
separately, perhaps deferred until run-time.

The interfaces generated from the IDL are identical, with the exception of the addition-of the primary key:

// Example 2

//

// GENERATED FROM IDI, SPECIFICATION:
//

package LooneyToons;
import org.omg.Components.*;
same as previous except for thenfollowing:

public interface ToonTownImplicitOperations f{

Toon create (LooneyToons.EpiSodeName key)
throws DuplicateKey;, “NnvalidKey;

Toon find by primary key
(LooneyToons . EpisodeName key)
throws Unknownkey, InvalidKey;

void remove (LodneyToons.EpisodeName key)
throws UnknownKey, InvalidKey;

LooneyTooné.-~EpisodeName
get pZimary key (Toon comp) ;

publie\interface ToonTownOperations extends
ToonTownExplicitOperations,
ToonTownExplicitOperations {}

// Example 2

/7

// GENERATED FROM CIDL SPECIFICATION:
/!

package MerryMelodies;

import org.omg.CosPersistentState. *;
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public Bird last bird eaten();
public void last bird eaten (Bird val);

}

The storage home ToonStateHome results in the generation of the following interface:

// Example 2

//

// GENERATED FROM CIDL SPECIFICATION:
//

// no explicit operations
public interface ToonStateHome
extends StorageHomeBase {

public ToonState
find by episode name (EpisodeName k) ;

public ToonStateRef
find ref by episode name (EpisodelName k) ;

// Example 2

//

// GENERATED FROM €IDL SPECIFICATION:
//

package MerryMedodies;

import Loon€yToons;

abstradt~public class ToonImpl
impléments LooneyToons.ToonOperations,
ExecutorSegmentBase, PersistentComponent

{

// Generated implementations of operations

1nnerited fTom CCMObect and
// ExecutorSegmentBase and PersistentComponent
// are omitted here.
//
// ToonImpl also provides implementations of
// operations inherited from ToonState, that
// delegate to a separate incarnation object:

protected ToonStateIncarnation __state;
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protected ToonImpl () { _state = null; }

public void set incarnation (ToonState state) {
_state = state;

// The following operations must be implemented
// by the component developer:

abstract public BirdOperations
_get facet tweety();

abstract public CatOperations
_get facet sylvester();

// Example 2

//

// GENERATED FROM CIDL SPECIFICATION:
//

package MerryMelodies;

import LooneyToons;

public class ToonTownImpl
implements LooneyToons.ToonTownOperdEtions,
PersistentComponent, ExecutorSegmentBase
{
// Implementations of operdtions inherited
// from PersistentComponent and
// ExecutorSegmentBase
// are omitted heres

// ToonHomeImpl~also provides implementations
// of operations’inherited from the component
// home intexrface ToonTown, that delegate

// designated operations on the storage home

// Walues set during initialization
/A and activation:

protected Entity2Context origin;
protected ToonStateHome _storageHome;

Toon create (EpisodeName key)

{
// create a storage object with the key
ToonState new state = storageHome.create (key) ;
// REVISIT - Bernard Normier 7/27/1999
// don’t know how to complete this method
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8.2.8

}

Toon find(EpisodeName key)

{
ToonStateRef ref =
_storageHome.find ref by episode name (key) ;

Create rererence rrom rer

// and return , same as above...

}

// and so on...

// Example 2

//

// PROVIDED BY COMPONENT PROGRAMMER :

//

import LooneyToons. *;
import MerryMelodies. *;

public class myToonImpl extends ToonImpl
implements BirdOperations, CatOperationg(f

}

public myToonImpl () { super(); 4

void fly (long how long) {
_state.timeFlown

( _state.timeFlown(y + how_long) ;

}

void eat (Bird lunch) -f
_state.last_birdieaten (lunch) ;
}

BirdOperations ‘gét facet tweety() f{
return JBirdOperations) this;
}

CatOperations get facet sylvester() f{
return (CatOperations) this;

.3 ~“Explicit delegation of home operations

The previous sub clause described the default home executor implementation generated by the CIF. Default delegation
can only be implemented for home operations or the home base interfaces, and implicitly-defined home operations (i.e.,
orthodox home operations). The syntax for home definitions permits explicitly-defined factory operations, finder
operations, and operations with arbitrary signatures to be declared on the home. The CIF makes no assumptions about the
semantics of these operations (i.e., the heferodox operations), other than the assumptions that factory operations return
references for newly-created components, and finder operations return references for existing components that were
indirectly identified by the parameters of the finder operation. Implementations of these operations are not generated by
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default. CIDL does, however, allow the component implementor to specify explicitly how heterodox home operations are
implemented. A CIDL home executor definition may optionally include the declarations illustrated in the following
schematic CIDL example:

composition <category> <composition_name> {

b

5

8.2.8

ome executor <home_executor_name> {
... [l assume storage management specified

delegatesTo abstract storagehome (
<home_op,> : <storage_home_op,>,
<home_op4> : <storage_home_op+>, ...

);

delegatesTo executor(
<home_op,> : <executor_op,>, ...

)i

abstract(<home_op3;>, <home_op >, ...);

3.1 Delegation to abstract storage home

The

operation mapping specifies the name of an operation on thechome, and the name of an operation on the storagg
The Jignatures of the operations must be compatible, as defitied in “Home inheritance” on page 38. Based on tH
declafation, the CIF generates implementations of the hgme operations on the home executor that delegate to the
operdtions on the abstract storage home.

8.2.8{3.2 Delegation to executor

The

abst
must
decla

genetrlated on the component executor. The component implementor provides the implementation of the executo

oper3

The d
comp
this d
expo
comp

elegatesTo abstract storagehome declaration specifies\a sequence of operation mappings, where eac

elegatesTo executor declaration specifies a sequence of operation mappings, similar to the delegates
ract storagehome declaration.Thé name on the left hand side of the mapping (i.e., to the left of the col
denote an explicitly-declared factory operation on the home, or the identifier “create,” denoting the impli
red factory operation. The tight hand side of each mapping specifies the name of an abstract operation tha

tion, and the CIF provides an implementation of the operation on the home executor that delegates to the

elegation of home/operations to executors is problematic, since home operations (other than factories) have
onent. For this'reason, only factory operations may be delegated to the component executor. The CIF impl
elegation‘by defining an additional facet on the component executor, called a factory facet. A factory face
ed tothe home executor; clients cannot navigate to the factory facet, and the factory facet is not exposed
onent meta-data, or described in the FacetDescription values returned from Navigation::get_all_face

h
home.

is

specified

o

n, ")
citly-
will be

bxecutor.

no target
lements

t is only
n

S.

The implementation of the factory operation on the home execufor that delegates to the component executor must first

create an object reference that denotes the factory facet. The home operation then invokes the mapped factory operation
on the object reference, causing the activation of the component and ensuring that the execution of the operation on the
component occurs in a proper invocation context.

84
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If the factory operation being delegated is any operation other than the orthodox create operation, and the home
definition includes a primary key specification, the operation generated on the factory facet of the component executor
returns a value of the specified primary key type. The delegating operation on the home executor associates the primary
key value returned from the component executor with the storage object (i.e., the storage object’s PID) created to
incarnate the component instance.

Thes
“Fact

8.2.8

The use of PID values to create object references obviates the need to have two versions of a create method on the
executor, as is the case in EJB with create and postCreate methods. An appropriate calling context can be created
before the factory operation is invoked on the executor.

ory operations” on page 37.

3.3 Suppressing generated implementation

b precise semantics of and requirements for factory operations delegated to the executor are described in d

btail in

The @bstract specification overrides the generation of implementations for orthodoxidme operations. The nanje of any

expli

bitly-defined operation on the home may be specified in the operation list of the abstract declaration. The

CIF will

not ifnplement the specified operations, instead leaving unimplemented abstract, eperation declarations (on whatever

apprd

priate equivalent exists for the particular language mapping).

The following example extends the previous example to illustrate delegatioit.of home operations to the abstract
storage home and the executor. The example highlights differences fromthé previous, and does not repeat elements
that are identical:

/l Example 3

1

/I USER-SPECIFIED IDL

1

module LooneyToons { // IDL

identical to previous example, except for the home:

home ToonTown manages Toon primarykey EpisodeName {
factory createToon(
in string name, in long num, in Bird bref);
void arbitrary_operation();

The.CIDL now defines abstract storage types, abstract storage homes, and a catalog. The composition binds:

— /1 Exampie 3
1
/l USER-SPECIFIED CIDL
1
import ::LooneyToons;

module MerryMelodies {
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... identical to the previous example, except for:

abstract storagehome ToonStateHome of ToonState

{
key episode_name;
faetery-createt:
void do_something();
%

composition entity Toonimpl {

uses catalog { ToonCatalog store; };

home executor ToonTownImpl {
implements LooneyToons:: ToonTown;
bindsTo store. TSHome;
manages ToonEntitylmpl;
delegatesTo abstract storagehome

(arbitrary_operation : do_something);

delegatesTo executor ( createToon : createToon );

In this example, the arbitrary_operation on the home interface ToonTown is delegated to the storage home
operation do_something. Note that the operations hdve identical signatures. The createToon factory operation is
delegated to an operation of the same name on the-exécutor. This delegation causes the implicit definition of a
factory facet on the component with the followiniglinterface:

interface ToonlmplFactoryFacet {
EpisodeName createToon(
in string name,‘in long num, in Bird bref);

This interface is not.part of the public interface of the component, its use is restricted to the home executor. In fact,
the IDL need notbe generated. All of the code that uses the factory facet is either generated by the CIF, or derived
from CIF-générdted skeletons, so the CIF can simply generate language mappings for the interface without
actually providing any IDL for it. Note also that only a subset of the normal language mapping artifacts are
required, including (in the case of Java) the abstract Operations interface, the POA tie class to be used internally
bysthéexecutor, and a local stub to allow the home executor to make a delegating invocation. There is no need to
‘generate a remote stub, as the facet is never exposed outside of the container.

janil 7 7 T Qéadall - 7 7 11 1 of iais . 7 I -
L7C dOSIrdct Storage rnone TOUrNotater 1UITIC IRICT Jace rids e daded UU_SUITICUITTY UpErdilornt Ot trne €ApPLIClL

interface:

/l Example 3

I

/I GENERATED FROM CIDL SPECIFICATION:
I

public interface ToonStateHome
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extends StorageHomeBase {

public void do_something();
...

The Toonlmpl executor skeleton class supports an additional facet (the factory facet), which is returned by the
_get factory_facet operation:

// Example 3

1

/I GENERATED FROM CIDL SPECIFICATION:
I

package MerryMelodies;

import LooneyToons;

abstract public class Toonimpl
implements LooneyToons.ToonOperations,
ExecutorSegmentBase, PersistentComponent {
... Same as previous
/I The following operations must be implemented
// by the component developer:

abstract public ToonlmplFactoryFacetOperations
_get_factory_facet();

abstract public BirdOperations
_get_facet_tweety();

abstract public CatOperations
_get_facet_sylvester();

The CIF generatésimplementations of the delegated operations on the home executor:

/l Example 3

1

/t GENERATED FROM CIDL SPECIFICATION:
#

package MerryMelodies;

import LooneyToons;

public class ToonTownImpl
implements LooneyToons.ToonTownOperations,
CCMHome, ExecutorSegmentBase

/I values set during initialization

© ISO/IEC 2012 - Al rights reserved 87


https://standardsiso.com/api/?name=e5d1ee25e98699220fd833c7d94a0b04

ISO/IEC 19500-3:2012(E)

88

/l and activation:
protected ToonStateHome _storageHome;
protected Entity2Context _origin;

Toon createToon(
String name, long num, Bird bref)

ToonState new_state=
_storageHome.create();
Il etc.

void arbitrary_operation() {
_storageHome.do_something();

The user-provide executor must implement the factory facet and operation:

/I Example 3

I

// PROVIDED BY COMPONENT PROGRAMMER:
I

import LooneyToons.*;

import MerryMelodies.*;

public class myToaflnpl extends ToonImpl
implements BirdOperations, CatOperations,
ToonlmplFaecteryFacetOperations{

EpisodeName
createToon(Siring name long num _Bird bref) {

/I presumably, the main reason for doing

/I this kind of delegation is to initialize

/I state in the context of the component:

how_long(num);

last_bird_eaten(bref);

EpisodeNameDefaultFactory _keyFactory
= new EpisodeNameDefaultFactory();
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return _keyFactory.create(name);

ToonlmplFactoryFacetOperations
_get_factory_facet() {
retdrn
(ToonIimplFactoryFacetOperations) this;

8.2.9 Executor Definition

The home executor definition must include an executor definition. An executor definition specifies the followinlg
chardcteristics of the component executor:

+f The name of the executor, which is used as the name of the generated exécutor skeleton.

f Optionally, one or more distinct segments, or physical partitions of-th€ executor. Each segment encapsulates
independent state and is capable of being independently activated) Each segment also provides at least one fjcet.

¢/ Optionally, the generation of operation implementations that.inanage the state of stateful component featureq (i.e.,
receptacles, attributes, and event sources) as members of the component incarnation.

A delegation declaration that describes a correspondence between stateful component features and members|of the
abstract storage type that incarnates the component, The CIF uses this declaration to generate implementatiops of the
feature-specific operations (e.g., connect_ and'disconnect_ operations for receptacles, accessors, and mutators for
attributes) that store the state associated with.each specified feature in the storage member indicated on the r{ght hand
side of the delegation.

8.2.91 Segmented executors

A component executor may be mdnolithic or segmented. A monolithic executor is, from the container’s perspedtive, a
singl¢ artifact. A segmented executor is a set of physically distinct artifacts. Each segment may have a separate|abstract
state |declaration. Each segmenf must provide at least one facet defined on the component definition. The life cycle
category of the composition-must be entity or process if the executor specifies segmentation.

The primary purpogse for defining segmented executors is to allow requests on a subset of the component’s face}s to be
serviged without fequiring the entire component to be activated. Segments are independently activated. When the
contdiner receives a request whose target is a facet of a segmented executor, the container activates only the segment that
provides the.tequired facet.

The folowing schematic CIDL implicitly defines the normative form for the declaration of a segmented executpr:

composition <category> <composition_name> {

home executor <home_executor_name> {
... Il assume storage management specified

manages <executor_name> {
segment <segment_namey> {
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storedOn <abstract_storage_home>;
provides ( <facet_name,>, <facet_name.>, ...);

b

segment <segment_name> { ... };

e

5

The gbstract storage home specified in the segment’s storedOn declaration implicitly specifies the abstract stofage type
that ihcarnates the segment. The home executor will use this abstract storage home to create and manéage-instanges of the
segmpnt state (i.e., incarnations). If the component home specifies a primary key, then all of the abstract storag¢ homes

assodiated with executor segments must specify a matching key. The facets specified in the segment’s provides$

declafation are implemented on the segment.

A segmented executor has a distinguished segment associated with the component. The’component segment is implicitly
declafed, and supplies all of the facets not provided by separate segments, as well as‘all’other component featuges and

suppdrted interfaces.

Figure 8.3, and Figure 8.4, illustrate the structure of monolithic and segmented executors, and the relationships petween
facet§, storage objects, and segments. These figures also illustrate the identity information that is embedded in cqmponent
and fpcet object references. Component identity information is described in more detail in “Component Identity[” on

page[l1.

coniponent facet

component reference info

¢

component segment (segment ID ='0)

incarnation

\ 07/ facet ID =0
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N

(PID =p)

Y

target facet

8

state ID (PID)

y

0

P

facet A reference info

F

Figure 8.3- Monolithic executor and reference information structure
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e 8.4- Segmented executor and reference information structure

letails of the structireand behavior of segments and requirements for their implementation are specified in

The following example extends the previous example 2 to illustrate segmented executors. The example highlights
differénces from the previous, and does not repeat elements that are identical:

/)

/Il USER-SPECIFIED IDL
1
module LooneyToons { // IDL

identical to previous example 2

h
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The CIDL now defines abstract storage types and abstract storage homes. The composition binds :

i
/l USER-SPECIFIED CIDL
1l

import ::LooneyToons;
module MerryMelodies {

... identical to example 2 except for new storage, storage home
and executor definitions

abstract storagetype ToonState {
state LooneyToons::EpisodeName episode_name;
state string name;
state LooneyToons::Bird last_bird_eaten;

b

abstract storagehome ToonStateHome of ToonState {
key episode_name;

ok

abstract storagetype BirdSegState {
state unsigned long time_flown;

h

abstract storagehome BirdSegStateHome of BirdSegState {
key episode_name;

I

composition entity Toonimpl {
home executor ToonTownImpl {
implements LooneyToons:: ToonTown {
bindsTo ToonStateHome;
manages ToonEntitylmpl {
segment BirdSegment {
storedOn BirdSegStateHome;
provides (tweety);

The storage home BirdSegStateHome is bound to the segment BirdSegment, which implicitly binds the segment
executor for BirdSegment to the abstract storage type BirdSegState. This segment provides the facet tweety, leaving
the remaining facet (sylvester) on the component segment.
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The mappings of the CIDL abstract storage types and abstract storage homes are not presented, as they are not
affected by the segmentation.

The generated component executor base class Toonlmpl is also not presented, as the changes are trivial. The facet
accessor get facet tweety is no longer present on the component executor. There are other internal changes that

are not visible to the component implementor. The executor for the new BirdSegment has the following form:

// Example 4

//

// GENERATED FROM CIDL SPECIFICATION:
//

package MerryMelodies;

import LooneyToons;

abstract public class BirdSegment
implements ExecutorSegmentBase,
PersistentComponent
{
// Generated implementations of operations
// inherited from CCMObject and
// ExecutorSegmentBase and PersistentComponefit
// are omitted here.

//
protected BirdSegState _state;
protected BirdSegment () { _state\z= null; }

public void set incarnation
BirdSegState state) {.
_sState = state;

// The following(operations must be implemented
// by the componént developer:

abstract public BirdOperations
_get_‘facet tweety () ;

Note thatthe BirdSegment executor does not implement any IDL interface directly, as does the component segment.
1t issremotely accessible only through a provided facet.

A generated implementation of the home executor ToonHomelmpl is considerably different from the previous

exai’Ftpte . Ine credie mein or dll o tne segmenlts dand co a Componentiaw

proper information.::

/7
// GENERATED FROM CIDL SPECIFICATION:

//
package MerryMelodies;
import LooneyToons;

© ISO/IEC 2012 - All rights reserved
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public class ToonTownImpl
implements LooneyToons.ToonTownOperations,
CCMHome, ExecutorSegmentBase
// Implementations of operations inherited
// from CCMHome and ExecutorSegmentBase

are omitted here.

// ToonHomeImpl also provides implementations
// of operations inherited from the component
// home interface ToonTown, that delegate

// designated operations on the storage home

//

// values set during initialization
// and activation:

protected Entity2Context origin;
protected ToonStateHome _toonStorageHome;
protected BirdSegStateHome _birdStorageHome;

Toon create (EpisodeName key)

{

ToonState new_toon =
__toonStorageHome.create (key) ;

// etc.

//

// PROVIDED BY COMPONENT RROGRAMMER :
//

import LooneyToons. *;

import MerryMelodiesw*;

public class myToonImpl extends ToonImpl
implements CatQ@perations f{

publi©) . myToonImpl () { super(); }

vdid fly (long how long) {
__state.timeFlown
( _state.timeFlown() + how_long) ;

J

void eat (Bird lunch] {
__state.last bird eaten(lunch);

BirdOperations get facet tweety() f{
return (BirdOperations) this;

CatOperations get facet sylvester() {
return (CatOperations) this;
}
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}

public class myBirdSegImpl extends BirdSegment
implements BirdOperations {

public myBirdSegImpl() { super(); }

void fly (long how long) {
_state.timeFlown
( _state.timeFlown() + how_long) ;

}

BirdOperations get facet tweety() {
return (BirdOperations) this;

The programmer must also supply a different implementation of the create_executQr_segment operation on the
home executor, that uses the segment ID value to determine which executor to create.

// Example 4

//

// PROVIDED BY COMPONENT PROGRAMMER :
//

import LooneyToons. *;

import MerryMelodies. *;

public class myToonTownImpl extends, ToonTownImpl

{

protected myToonTownImpl (N4 super(); }

ExecutorSegmentBase
create executor segment (int segid) {

// case diseriminator values are constants
// generated-on the executor segment classes
switch fsegid) {
case JoornImpl._ segment_ id value

return new myToonImpl () ;
cdsevBirdSegment._ segment_ id_value

return new myBirdSegImpl () ;
default

raise an exception
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8.2.9.2 Delegation of feature state

An executor may also optionally declare a correspondence between stateful component features (which include
receptacles, attributes, and event sources) and members of the abstract storage type that incarnates the component (or the
distinguished component segment, in the case of a segmented executor). The CIF uses this declaration to generate

im lfmpnfqﬁr\no of the feature-specificonerations(eo —connecet—and -disconnect —onerationsforrecentacles aGCessors
p r r \TTOT r r > ’

and rhutators for attributes) that store the state associated with each specified feature in the storage member, indjcated on
the right hand side of the delegation. The following schematic CIDL illustrates a feature delegation:

composition <category> <composition_name> {

home executor <home_executor_name> {
... [l assume storage management specified

manages <executor_name> {
delegatesTo abstract storagetype (
<feature_name,> : <storage_member_namey> ,
<feature_name> : <storage_member_name>, ...
b
b

5

The tlype of the storage member must be compatible with the-type associated with the feature, as defined in the
Compponent Model sub clause. In the case of attributes, the CIF-generated implementations of accessors and mutators
retrieve and store the attribute value in the specified sterage member. The executor programming model allows
implgmentors to intercept invocations of the generated accessor and mutator invocations and replace or extend their
behayiors. In the case of receptacles and event sources, the implementations of the connect_<receptacle_name>,
discpnnect_<receptacle_name>, connect <source_name>, disconnect_<source_name>,
subgcribe_<source_name>, and unsubscribe_<source_name> operations store the connected object refefences in
the specified members of the storage object that incarnates the component.

This mechanism is only partictilarly useful if the connected object references are persistent references, capable of
causing server and object dctivation if necessary.

8.2.10 Proxy Homes

interflace specified(by the composition definition, but the implementation is not required to be collocated with the

A COfposition defifuition may include a proxy home declaration. A proxy home implements the component home
contafiner whete‘the components managed by the home are activated.

Proxy homes are, in essence, remote projections of the actual home implementation, which is always collocated|with the
executing component implementation. A proxy home may be able to implement some subset (or potentially, all} of the
operations defined on the component home without contacting the actual home implementation. Operations that cannot be
locally implemented by the proxy home are delegated to the actual home. The run-time implementation of the CIF
(including the supporting infrastructure of the container and the home finder) is responsible for maintaining the
associations between proxy homes and the actual home they represent. The container provides an interface for registering
proxy homes, described in “The ProxyHomeRegistration Interface” on page 136.
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Proxy homes offer the capacity for considerably increased scalability over collocated homes, particularly when the home
operations can be implemented locally by the proxy home implementation. The following schematic CIDL illustrates a
proxy home definition:

composition <category> <composition_name> {

home executor <home_executor_name> {
implements <home_type> ;
bindsTo <abstract_storage_home>;

¥
proxy home <proxy_executor_name> {

delegatesTo home ( <home_opy>, <home_op4>, ... );
abstract (<home_op,>, <home_op3>, ...);

h

The €proxy_executor_name> is used as the name of the generated skeletof artifact for the proxy home execpitor. The
proxy home declaration implicitly acquires the characteristics of the actual heme, as declared in the home execyitor
definjtion (which must precede the proxy home definition in the compaSition scope). In particular, the proxy hgme
impl¢ments the same home, and binds to the same abstract storage home. The operation delegations specified in the actual
homg executor definition are also acquired by the proxy home, but.certain delegations are transformed according to rules
specified in “Proxy home delegation” on page 97.

8.2.1[0.1 Proxy home delegation

For proxy homes in compositions that specify managed state, the CIF assumes that the proxy home has connectiviity to the
same|persistent store as the actual home. Based omithis assumption, the default implementations of orthodox operptions on
the pfoxy home executor are delegated directly'to the storage home, precisely as they are in the actual home exgcutor. In
genetlal, other operations are delegated to the actual home, by default, although the specific rules for determinirlg the

impl¢mentation of proxy home operations are somewhat more involved, and are described completely in “Impl¢gmenting
a CORBA Component” on page 67.

8.2.I1 Component Object References

The CIF defines an information model for component object references. This information model is encapsulated within
the opject _key field-of.an IIOP profile, or an equivalent field in other profiles. The information model is an abstraction;
no standard encoding within an object_key is specified. It is the responsibility of the container and the underlyjng ORB
to enfode this\information for insertion into object references and to extract this information from the object_key in
incoming requests, decode it, and use it to activate the appropriate component or segment and dispatch the request to the
propgr facet.

The Entity2Context interface, described in “The Entity2Context Interface” on page 142 is used by the component
implementation to provide this information to the container, with which the container creates the object references for the
component and its facets. The Componentld interface encapsulates the component reference information. Examples 2,
3, and 4 in the previous sub sections illustrate the use of the Entity2Context and Componentld interfaces to create
object references. Figure 8.3 and Figure 8.4 illustrate the structure of the information encapsulated in Componentld, and
its relationship to executor structure.
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8.2.11.1 Facet identifiers

The CIF implementation allocates numeric identifiers to facets. The facet ID values are interpreted by generated code in
the component implementation, so the assignment of values does not need to be uniformly specified; a given CIF
implementation’s choice of facet ID values does not affect portability or interoperability.

8.2.11.2 Segment identifiers

The

intergreted by the component implementation, so no uniform allocation mechanism is specified. The implement
create_executor_segment (on the home executor implementation) provided by the component\implementor
interpret segment ID values in order to create and return the appropriate segment executor. The,generated

implgmentations of segment executor skeletons define symbolic constants to assist the component implementor

mappjing.
8.2.111.3 State identifiers

State|identifier is an abstraction that generalizes different representations of state identifiers, the primary of whi

pid

valugtype from which specific, concrete state identity types are derived:\lmplementations of the concrete sub-ty|
responsible for converting their representations to byte sequences and back again.

8.2.111.4 Monolithic reference information

Monglithic references contain a facet identifier and a single state identifier. The facet identifier denotes the targe
the rgference (or, of requests made on the reference). The state identifier is interpreted by the component implen
sed to retrieve the component’s state. In the _case of automatically managed state, the CIF-generated implenpentation
interprets the state identifier as a pid, using it«to ificarnate the component’s storage object.

and u

8.2.1[1.5 Segmented referencelinformation

The

IF implementation must also allocate numeric identifiers to segments. Similar to facet IDs, segment/IDs 3

df the CORBA persistent state service. The generic representation of‘a state identifier is StateldValue, an

Note that navigation from one facet's geferénce to another consists of merely replacing the target facet identifier
with the facet identifier of the desired facet. This can be accomplished without activating the component.

leference information for segmented executors consists of the following:
¢| atarget facet identifier,
¢| atarget segmerit identifier,

| asequenee of segment descriptors, each of which contains:

¢ the segment identifier of the segment being described,

re also
ation of
must

in this

ch is the
abstract
pes are

facet of
nentation

» the state identifier for the segment

The target facet identifier denotes the target of requests made on the reference, and the target segment identifier denotes
the segment on which that facet is implemented. The sequence of segment descriptors contains one element for each

segment, including the component segment. This sequence is invariant for all references to a given component, over the
lifetime of the component.

98

In the case of segmented executors, navigation is accomplished by replacing the facet and segment identifiers.
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The state identifier of the component segment (or the single state identifier in the case of monolithic executors) is
interpreted as the unique identity of the component, within the scope of the home to which it belongs. Equivalence of
component identity is defined as equivalence of state identifier values of the component segment.

8.3

Language Mapping

8.3.1 Overview

This

comy]
comp
langy

Therg
user
stratg
of a
the n

It is ¢
locat:

Intert
whilg

Somg
user

inher
declal

loca
q
q

Optid
deter

part describes the language mapping for CORBA Components and defines interfaces thdpare used to impl

onents and homes, local interfaces are defined. The user then implements these lgcalinterfaces using exis
age mapping rules.

are two strategies for implementing a component, coined monolithic and“locator. In the monolithic strate
mplements all attributes, supported interfaces, and event consumers in a-single executor interface. In the 1
gy, the user implements a locator, and the container uses this locatorde retrieve references to executors for

omponent. The decision which strategy is being used is made byytheé home, which can return a reference t
onolithic or to the locator.

xpected that the monolithic strategy is more simple to use and that it is sufficient for most use cases, whil
r strategy gives the user even more control over the lifecycle of each executor.

aces are designated internal or callback. Callback interfaces are implemented by the user and called by the d
internal interfaces are provided by the containen

callback interfaces may be optionally implethented by the user. In order to optionally implement an inter}
must define an interface, in IDL, that inhetits both the base interface and the optional interface. For examp
t the optional SessionSynchronization interface in the implementation of a Bank component, the user
re a new local interface, as shown below.

interface MyBank :

Lomponents::SessionSynchronization,
[CM_Bank };

mine whether an implementation supports an optional interface, the container narrows the object reference

interflace.

Interpal interfaces are used by the container and various services to provide runtime information to the compon
complonent accesses internal interfaces through the context reference that it acquires through the set_session_|

onents and homes. The language mapping, like the mapping for the client side, is based*on equivalent IDI}.

nal interfaces are used by services that require the component’s cooperation (and therefore callback hooks).

bment
For
ing

by, the
bcator
pach port
o either

e the

ontainer,

ace, the
le, to
would

To
to that

ent. The
context

operatton:

Details about existing internal and callback interfaces can be found in the Container Programming Model clause. Some
of those interfaces are forward-referenced in this sub clause.
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8.3.2 Common Interfaces

EnterpriseComponent is an empty callback interface that serves as common base for all component implementations,
whether monolithic or locator-based.

modpieComporentsY

5

Ipcal interface EnterpriseComponent {};

Note [- The EnterpriseComponent interface is also defined in the Container Programming Model\clause.

The

[ExecutorLocator interface is a callback interface that is used for the locator implementation strategy.

module Components {

5

Ipcal interface ExecutorLocator : EnterpriseComponent {
Object obtain_executor (in string name)
raises (CCMException);
void release_executor (in Object exc)
raises (CCMException);
void configuration_complete()
raises (InvalidConfiguration);

If a Home, in creating a component, returns an Executorkocator, the container will invoke its obtain_execu
operation prior to each invocation to retrieve the implementation for a port. The port name, given in the name p

is the

The

obtain_executor operation returns a local-ebject reference of the expected type, as detailed below. The

CCMEXxception exception may be raised in‘case of a system error that prohibits locating the requested executo

The

elease_executor operation is called by the container once the current invocation on an executor that was

througgh the obtain_executor operation has finished. The locator can thus release any resources that were acq
part ¢f the obtain_executor operation.

The ¢onfiguration_complete operation is called to propagate the configuration_complete operation on th

cC

Object interface t0-the component implementation.

Impl¢mentations ofithe’ExecutorLocator interface for a service or session component must implement the
Components::SessionComponent interface. Implementations of the ExecutorLocator interface for a pro
entity compoenent must implement the Components::EntityComponent interface.

Note |-“Object is used as the return type of the obtain_executor operation, because there is yet no IDL type 1
common base of all local objects. Since local objects inherit from Object, this is not a problem.

The

for
irameter,

same as used in the component’s interface ‘description in IDL, or the component’s name for the “main” ejecutor.

I

obtained
hired as

T

€SS or

or the

HomeExecutorBase interface is a common base for all home implementations.

module Components {

b

100

local interface HomeExecutorBase {};

© ISO/IEC 2012 - All rights reserved


https://standardsiso.com/api/?name=e5d1ee25e98699220fd833c7d94a0b04

ISO/IEC 19500-3:2012(E)

8.3.3 Mapping Rules

This sub clause defines equivalent interfaces that are generated for each interface, eventtype, component, and home.

8.3.3.1 Interfaces

For each non-abstract and non-local interface, a local facet executor interface is generated. This facet executorqnterface
has the same name as the original interface with a “CCM_" prefix, and inherits the original interface. So.for an finterface
of najne <interface name>, the facet executor interface has the following form:

local interface CCM_<interface name> : <interface name> { };

If a Jomponent provides an interface as a facet, the user implements the facet executor interface rather than the|original
interface in order to achieve a local implementation.

Note|- A container implementation may choose to limit generation of facet executor/interfaces to only those inferfaces
that gre actually used as a facet.

8.3.3.2 Eventtypes
For dach eventtype, a local consumer executor interface is generated. For an eventtype <eventtype name>, a locpl
interflace with the same name, but with a “CCM_" prefix and apostfix of “Consumer” is generated. This intefface has

a single push operation with no result, and the eventtype as'a'single in parameter:

local interface CCM_<eventtype name>Consumer

{
b

void push (in <eventtype name> ev);

8.3.3.3 Components

A component maps to three local tnterfaces; two of them are callback interfaces, and one is an internal interfac¢. The
mondlithic executor callback ntetrface is for use in monolithic implementations, the main executor callback intdrface is
for uge in locator-based implementations. Both callback interfaces inherit the component’s base and supported irjterfaces.
They|also both expose the,'component’s attributes.

In adfition, the monolithic executor callback interface also contains operations for acquiring references to facetd, and for
consyming events'- in the locator approach, these jobs are mediated by the locator.

An ifjternal;eontext interface is defined for each component. It is implemented by the container and handed to the
compjonent as session or entity context. The context interface contains component-specific runtime information [e.g., for

push]pg évents into event source pnr’m\

Component Main Executor Interface
The main executor callback interface as used by the locator approach is defined by the following rules:

1. For each component <component name>, a local main executor interface with the same name as the component, but
with a prefix of “CCM_" and a postfix of “_Executor” is defined.
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The main executor interface contains all attributes declared by the component.

If the component has a base component with a name of <base name>, the main executor interface inherits

CCM_<base name>_Executor. If the component does not have a base, the main executor interface inherits

Components::EnterpriseComponent.

If thd
Exed

Component Monolithic Executor Interface

The 1

In a §
in the
procd
implg

Component Context Interface

The ¢

onolithic executor callback interface is defined by the following rules:

1.

(2

L9

ervice and session component, the user niay optionally inherit the Components::SessionComponent
implementation of a monolithic exeeutor in order to be notified by the container of activation and passiva
ss or entity component, the user may Optionally inherit the Components::EntityComponent interface in the
mentation of a monolithic exeeutor.

ontext internal interface 1s defined by the following rules:

1.

11 the component has supported mterraces, they are mherited by the main executor mteriace.

container desires to acquire a reference to the main executor, it calls the obtain_executor operation, of the
utorLocator with the name parameter set to <component name>.

For each component <component name>, a local monolithic executor interface with-the same name as the
component and a prefix of “CCM_" is defined.

The monolithic executor interface contains all attributes declared by the,component.

If the component has a base component with a name of <base name>, the monolithic executor interface inH
CCM_<base name>. If the component does not have a base, thedanonolithic executor interface inherits
Components::EnterpriseComponent.

If the component has supported interfaces, they are inherited by the monolithic interface.
Additional operations are added to the monolithic interface for facets and event sinks.

Above rules can be satisfied by inheriting the main executor interface and adding operations for facets and
sinks. This is an optional design choice by the Container implementation.

For each coniponent <component name>, a local context interface with the same name as the component, 4
prefix of “CCM_" and a postfix of “_Context” is defined.

If the.eomponent has a base component with a name of <base name>, the context interface inherits
CCM_<base name>_Context. If the component does not have a base, the context interface inherits
Components::CCMContext.

erits

pvent

nterface
ion. In a

ut with a

3.

Additional operations are added to the context interface for receptacles and event sources.

The container will implement an interface that inherits both the above context interface and either
Components::SessionContext or Components::EntityContext, depending on the type of the component. The
component implementation can narrow the Components::SessionContext or Components::EntityContext

reference that it receives to the above component-specific context interface.
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8.3.3.4 Example
For the following component declaration in IDL,

interface Hello {

void sayHello ();

|5

component HelloWorld supports Hello {
attribute string message;

|5

the f¢llowing local interfaces are generated:

local interface CCM_Hello : Hello

{
}

local interface CCM_HelloWorld_Executor :
Components::EnterpriseComponent, Hello

{
5

local interface CCM_HelloWorld :
Components::EnterpriseComponent, Hello

attribute string message;

{
|5

local interface CCM_HelloWorld_Context :
Components::CCMContext

attribute string message;

{
b

Read|on for further contents-of these interfaces.
8.3.3.5 Ports

This pub clause defines equivalent operations that are added to either of the three interfaces for each port definition.

Facets

A 3 A s ree—Fora—facet-ofname—<mname> and
type <type>, an operation with the same name as the facet but with a “get_" prefix is generated. This operation has an
empty parameter list and a reference of the interface’s facet executor type as return value:

CCM_<type> get_<name> ();

Users may optionally implement facet interfaces directly in the monolithic executor implementation by declaring a new
local interface that inherits both the monolithic executor interface and the facet executor, and by then returning a
reference to itself in the implementation of the above operation. Example:
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/' 1DL
component MyComponent {

5

provides Myinterface MyFacet;

/I User IDL

local interface MyComponentimpl :

{

Il C+i
CCM_MyiInterface_ptr
MyCpmponent_Impl::get_MyFacet ()

{

}
If th

Recéptacles

For epch receptacle, an equivalent operation is defined in the context interface. The signature of this operation de
whether the receptacle is simplex or multiplex.

For al simplex receptacle of name <name> and type <type=, an operation of the same name as the receptacle bu|
“get]| connection_” prefix is generated. The operatiofi“has an empty parameter list, and an object reference of]
interface’s type as return value:

<typg> get_connection_<name> ();

If th

For al multiplex receptacle of name~<wame> and type <type>, an operation of the same name as the receptacle b
“get| connections_" prefix is(generated. The operation has an empty parameter list and a sequence of type
<name>Connections as rettrn-value (this type is defined by the client-side equivalent IDL):

<name>Connections'get_connections_<name> ();
8.3.3/5.1 Publisher.and Emitter

For epch publisher and emitter port, an equivalent operation is defined in the context interface. For a publisher d

port
This

CCM_MyComponent, CCM_MyInterface

return CCM_MyIinterface::_duplicate (this);

dre is no connection, this operation returns a nil reference.

f nam€ <name> and type <type>, an operation of the same name as the port but with a “push_" prefix is g
bpetation has no return value and a single in parameter containing the event.

g locator strategy is used, the container calls the obtain_executor operation on the ExecutorLocator with the
name parameter set to <mame> in order to acquire a reference to the facet executor that matches this facet port.

pends on

t with a
the

it with a

r emitter
bnerated.

void push_<name> (in <type> ev);

The component may call this operation in order to push an event to the consumer (for emitter ports) or to all subscribers

(for

104

publisher ports). The container is responsible for delivering the event.
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8.3.3.5.2 Consumer

For each consumer port, an equivalent operation is defined in the monolithic executor interface. For a consumer port of
name <name> and type <type>, an operation of the same name as the port but with a “push_" prefix is generated. This
operation has no return value and a single in parameter containing the event.

void|push_<name> (in <type> ev);

For domponent implementations that use the monolithic strategy, the container invokes this operation whenever|a client
sendq an event to this sink.

For gomponent implementations that use the locator strategy, the container calls the obtain_executor operation on the
ExegutorLocator with the name parameter set to <mame> in order to acquire a reference tolanimplementatiop of the
evenftype’s consumer executor interface.

8.3.3.6 Home

For epch home, three callback interfaces are generated, similar in structure to theunterfaces defined on the client pide. The
three|interfaces are named the Implicit, Explicit, and Main home executor.

8.3.3/6.1 Home Explicit Executor Interface

The home explicit executor callback interface is defined by the following rules:

1. For each home <home name>, a local explicit executop~interface with the same name as the home, but with a prefix
of “CCM_" and a postfix of “Explicit” is defined,

NS}

The explicit executor interface contains all attributes and operations declared by the home.

1o

If the home has a base with a name of <hase name>, the explicit executor interface inherits
CCM_<base name>Explicit. If the:homie does not have a base, the explicit executor interface inherits
Components::HomeExecutorBase.

4. If the home has supported intetfaces, they are inherited by the explicit executor interface.

J. Additional operations are added to the explicit executor interface for factories and finders, see below.
8.3.3]6.2 Home Implicit Executor Interface

The ¢ontents of the houie implicit executor callback interface depend on whether the home is keyless or keyed.
8.3.3/6.3 Implicit)Executor Interface for Keyless Homes

For a| keyless home <home name>, a local implicit executor interface with the same name as the home, but with a prefix
of “QCM,_" and a postfix of “Implicit” is defined. This interface contains a single create operation with the f¢llowing
signature:

local interface CCM_<home name>Implicit {
Components::EnterpriseComponent create ()
raises (Components::CCMException);
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The container calls the implicit create operation in order to create a new component instance. The operation can return
either a reference to a monolithic executor or to an ExecutorLocator. In the former case, the container assumes that the
monolithic strategy is used, otherwise it will use the locator strategy. The implementation may raise the CCMEXxception
exception in order to indicate a system-level error.

8.3.3

For
hom
“CC

loca

b

The dontainer calls the create operation in order to create a new,eomponent associated with the specified prim

Components::EnterpriseComponent

Components::EnterpriseComponent

void remove (in <key_type> key)

keyed home <home name> with a key of <key type> or a keyless home <home name> that derives.from a keyed

with a key of <key type>, a local implicit executor interface with the same name as the home, but with a
_” and a postfix of “Implicit” is defined. This interface contains the following operations:

interface CCM_<home name>Implicit {

create (in <key type> key)
raises (Components::CCMException);

find_by_primary_key (in <key type> key)
raises (Components::CCMException);

raises (Components::CCMException);

prefix of

hry key

valug. The operation can return either a reference to a monolithic executor or to an ExecutorLocator. In the fprmer

case,
may

The dontainer calls the find_by_primary_key operation in order to find an existing component associated wit

speci

ExequtorLocator as it was previously returned from a create operation. The operation may raise the CCME

excef

The ¢
valug

8.3.3

For ¢
is del

aise the CCMException exception to indicate a system-level error.

fied primary key value. The operation shall réturn the same reference to a monolithic executor or to an

tion to indicate a system-level error!

ontainer calls the remove opetration in order to remove the component identified by the specified primary
. The operation may raise the.CCMEXxception exception to indicate a system-level error.

6.5 Home Main ExecutorInterface

ach home <home name>, a local main executor interface with the same name as the home and a prefix of
ined. The main‘eXecutor interface inherits both the implicit and explicit executor interfaces, as shown beld

interface\CCM_<home name> :
LCM._<home name>Explicit,
LCM *<home name>Implicit

the container assumes that the monolithic strategy is\used, otherwise it will use the locator strategy. The operation

h the

ception

key

aCCM_n

W.

loca
((
((

{

5

The main executor interface does not have any other contents.

In the implementation of a home main executor for a service and session component, the user may optionally inherit the
Components::SessionComponent interface in order to be notified by the container of activation and passivation. In
the implementation of a home main executor for a process or entity component, the user may optionally inherit the

Com

106

ponents::EntityComponent interface.
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Note — This structure allows implementation inheritance for the explicit interface without name clashes in the implicit
interface.

8.3.3.

6.6 Factories

For ¢
pararn
can r

Factq

8.3.3

For ¢
parar
can r

Findg
shall
facto

8.3.3

Somg
are n

Hom

pach factory in the home, an operation is defined in the explicit home executor interface. This operation Hals
heter list as the factory and the return type EnterpriseComponent. As with the home’s create opefation,
pturn either a reference to a monolithic executor or to an ExecutorlLocator.

ries are assumed to return a new component instance.
6.7 Finders

ach finder in the home, an operation is defined in the explicit home executor intetface. This operation has
heter list as the finder and the return type EnterpriseComponent. As with the\llome’s create operation,|
bturn either a reference to a monolithic executor or to an ExecutorLocator.

rs may return existing or new component instances. If a finder decides o return an existing component in
return the same reference to a monolithic executor or to an ExecutorLocator as it was previously returne
'y or from the create operation.

6.8 Entry Points

programming languages require the existence of usersprovided entry points, or Home Factories. These ent
bt part of the language mapping; they are dealt withtin the Packaging and Deployment clause.

e Factories, if required by a language mapping, shall return a reference to an instance of the home’s main

interflace.

8.3.3

The 1

6.9 Example

ollowing example shows a Bank:home that manages an Account component.

home Bank manages Account/{

\
b
In th

loca
((

ctory open (in string name);
oid close (in string‘name);

s example, the'following equivalent interfaces would be generated.

interface CCM_BankExplicit :
Lomponents::HomeExecutorBase

the same
factories

the same
finders

btance, it
d from a

Iy points

bxecutor

Components::EnterpriseComponent open (in string name);
void close (in string name);

b

local interface CCM_BanklImplicit :

{

Components::EnterpriseComponent create ()

raises (Components::CCMException);
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b

local interface CCM_Bank :
CCM_BankExplicit,
CCM_BankImplicit

{

b

The yser would then implement the CCM_Bank interface and eventually provide an entry point that creates a
CCM_Bank instance.
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The Container Programming Model

General

The ¢
imple
deploy

comp
CORH
set of

9.2

The ¢

ntainer is the server’s runtime environment for a CORBA component implementation. This environmgnt is
mented by a deployment platform such as an application server or a development platform like an IDE. A

ment platform typically provides a robust execution environment designed to support very largeynumbers jof
simulfaneous users. A development platform would provide enough of a runtime to permit customization of CO]

RBA

nents prior to deployment but perhaps support a limited number of concurrent users. Frony the point of view of the
A component implementation, such differences are “qualities of service” characteristicstdnd have no effeqt on the

interfaces the component implementor can rely on. This clause is organized as follows:
“Introduction” on page 109 introduces the programming model and defines the eléments that comprise it.

The container programming model is an API framework designed to simplify;the task of building a CORBA

application. Although the framework does not exclude the component developer from using any function cyirrently

defined in CORBA, it is intended to be complete enough in itself to,support a broad spectrum of applicatiops.

“The Server Programming Environment” on page 112 describes the'programming model the component implementor

is to follow.

The programming model identifies the architectural choices which must be made to develop a CORBA component

which can be deployed in a container.

“Server Programming Interfaces - Basic Components’” on page 124 describes the interfaces seen by the compponent

developer.

These interfaces constitute the contract between the container provider and the component implementor. Tqgether

with the client programming interfaces defined in the Component Model clause, which can be used by servers as

well as clients, they define the ser{en programmer’s API.

“The Client Programming Model’ on page 144 describes the client view of a CORBA component.

The client programming model has been described previously (see the Component Model clause). This sub clause

describes the specifigtuse of CORBA required by a client, which is NOT itself a CORBA component, to ude a

CORBA componentwritten to the server programming model described in “Server Programming Interfacep - Basic

Components” on-page 124.

Introduction

ntajn€r-programming model is made up of several elements:

The external API types define the interfaces available to a component client.

The container API type defines the API framework used by the component developer.

The CORBA usage model defines the interactions between the container and the rest of CORBA (including the POA,

the ORB, and the CORBA services).

The component category is the combination of the container API type (i.e., the server view) and the external API types

(i.e., the client view).

The overall architecture is depicted in Figure 9.1.
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Figufe 9.1- The Architecture of the Container Programming Model

The ¢
rightd

The ¢
devell

ous CORBA objects and are stored in .the,Interface Repository for client use.

interfaces. The container API typeis) selected using CIDL, which describes component implementations.

The
COR
when|

The ¢
appli

The EJB session bean amnd entity bean can be viewed as two examples of container API type since they offer
different sets of framework APIs to the EJB programmer. However, each of them also implies a client view (i.e., the
external API types)..EJB does not define a term for the two framework API sets it supports.

CORBA usage/model is controlled by policies that specify distinct interaction patterns with the POA and

the container is created.

omponent category is a specific combination of external API types and container API type used to imple
pation with the CORBA component technology.

xternal API types are defined by the component IDL including the home specification. These interfaces aie

ontainer API type is a framework made up of internal interfaces and callback interfaces used by the component
oper. These are defined using thenew local interface declaration in IDL for specifying locality-constrained

al set of

BA services.\These are defined by CIDL, augmented using XML, and used by the container factory to creafe a POA

nllent an

9.2.1 External API Types

The external API types of a component are the contract between the component developer and the component client. We
distinguish between two forms of external API types: the home interface and the application interfaces.

110

These are analogous to the EJBHome and EJBODbject interfaces of Enterprise JavaBeans.
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Home interfaces support operations that allow the client to obtain references to one of the application interfaces the
component implements. From the client’s perspective, two design patterns are supported - factories for creating new
objects and finders for existing objects. These patterns are distinguished by the presence of a primarykey parameter in
the home IDL declaration.

A home interface with a primarykey declaration supports finders and its client is a keyfull client.

A home interface without a primarykey declaration does not support finders and its client is a keyless clier]
home types support factory operations.

t. All

9.2.2 Container API Type
The ¢ontainer API type defines an API framework; that is, the contract between a specific bomponent and its dontainer.
This part of ISO/IEC 19500 defines two base types that define the common APIs and a setjof derived types that provide
addit{onal function. The session container API type defines a framework for components{using transient object refferences.
The ¢ntity container API type defines a framework for components using persistert object references.
9.2.3 CORBA Usage Model
A CORBA usage model specifies the required interaction pattern between the container, the POA, and the CORBA
serviges. We define three CORBA usage models as part of this text: Since all support the same set of CORBA [services,
they pre distinguished only by their interaction with the POA.
o| stateless - which uses transient object references in conjunction with a POA servant that can support any Ohjectld.
¢ conversational - which uses transient references iy conjunction with a POA servant that is dedicated to a spgcific
Objectld.
o| durable - which uses persistent reference$-in conjunction with a POA servant that is dedicated to a specific Qbjectld.
1t should be obvious that the fourth passibility (persistent references with a POA servant that can support any
Objectld) makes no sense and is therefore not included.
9.2.4 Component Categories
The ¢omponent categories‘are defined as the valid combinations of external API types, container API type, and[CORBA
usagq¢ model. Table 9.1 summarizes the categories and identifies their EJB equivalent.
Tablg 9.1 - Definition of the Component Categories
CORBA Usage)Model | Container Primary | Component EJB Bean
API Type Key Categories Type
stat¢less session No Service -
conversational session No Session Session
durable entity No Process -
durable entity Yes Entity Entity
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9.3 The Server Programming Environment

The component container provides interfaces to the component. These interfaces support access to CORBA services
(transactions, security, notification, and persistence) and to other elements of the component model. This sub clause
describes the features of the container that are selected by the deployment descriptor packaged with the component

1 4ot aca-fagtiirac Q. daecicanatalraia 1 1o a-CORRA *htl f
implgtrentation—thesefeatarescomprisethe-dester-dectstonsto-betmade-tndevelopire s CORBA—eompenent—ctails o

the interfaces provided by the container are provided in “Server Programming Interfaces - Basic Components’] on
page [124.

9.3.1 Component Containers

Contginers provide the run-time execution environment for CORBA components. A containgr-is a framework fqr
integfating transactions, security, events, and persistence into a component’s behavior at rufitime. A container profides the
folloying functions for its component:

| All component instances are created and managed at runtime by its container;

| Containers provide a standard set of services to a component, enabling thé\same component to be hosted by flifferent
container implementations.

Components and homes are deployed into containers with the aid of €ontainer specific tools. These tools genergte
additjonal programming language and metadata artifacts needed by the container. The tools provide the followifg
serviges:

+ Editing the configuration metadata,
* editing the deployment metadata, and
+ generating the implementations needed by, the containers to support the component.

The dontainer framework defines two forms of\interfaces:

| Internal interfaces - These are localify-constrained interfaces defined as local interface types, which providle
container functions to the CORBA component.

These are similar to the EJBContext interface in Enterprise JavaBeans.

Callback interfaces {Th¢se are also local interface types invoked by the container and implemented by a ORBA
component.

These interfacés provide functions analogous to the SessionBean and EntityBean interfaces defined by Enterprise
JavaBeans.

This prchitecture/is depicted in Figure 9.1 on page 110.

We defin€ alsmall set of container API types to support a broad spectrum of component behavior with their agsociated
interpal’and callback interfaces as part of this text. These container API types are defined using local interfages.

Additional component behavior is controlled by policies specified in the deployment descriptor. This part of ISO/IEC
19500 defines policies that support POA interactions (CORBA usage model), servant lifetime management, transactions,
security, events, and persistence.

CORBA containers are designed to be used as Enterprise JavaBeans containers. This allows a CORBA infrastructure to
be the foundation of EJB, enabling a more robust implementation of the EJB specification. To support enterprise Beans
natively within a CORBA container, the container must support the API frameworks defined by the EJB specification.
This architecture is defined in the Integrating with Enterprise JavaBeans clause of this part of ISO/IEC 19500.
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The CORBA Component Specification defines a set of CORBA usage models that create either TRANSIENT or
PERSISTENT object references and use either a 1:1 or 1:N mapping of Servant to Objectld. These CORBA usage
models are summarized in Table 9.2. A given component implementation shall support one and only one CORBA usage

moddT.
Tablg 9.2 - CORBA Usage Model Definitions

CORBA Usage Model Object Reference Servant:OID Mapping

stat¢less TRANSIENT I:N

conyersational TRANSIENT 1:1

durgble PERSISTENT 1:1

(Invjalid) PERSISTENT I:N
A CORBA usage model is specified using CIDL and is used to either create or.setect a component container at
deplgyment time.
9.3.21 Component References
TRANSIENT objects support only the factory design pattern. They are created by operations on the home inter
defingd in the component declaration.
PERSISTENT objects support either the factory design pattern or the finder design pattern, depending on the cg
category. PERSISTENT objects support self-managed-or container-managed persistence. PERSISTENT obj¢

be u
persi
state
provi

Hom

interjogates or by binding them torthe’CORBA naming service in the form of externally visible names.

9.3.2

Com
refers

PER

cd with the CORBA persistent state service or any user-defined persistence mechanism. When the CORBA
tent state service is used, servant managementis aligned with the Persistentld defined by the CORBA p

des a persistent handle for a class of,objeCts whose permanent state resides in a persistent store (e.g., a dat
b references are exported for client use by registering them with a HomeFinder which the client subsequg

EJB clients find references to’EJBHome using JNDI, the Java API for CosNaming. Placing home references is
CosNaming supports-both'the CORBA component client and the EJB client programming models.

.2 Servant to.Objectld Mapping

ponent implementations may use either the 1:1 or 1:N mapping of Servant to Objectld with TRANSIEN

nces (stateless and conversational CORBA usage model, respectively) but may use only the 1:1 mapping
SBISTENT references.

face

mponent
pCcts can

A
ersistent

service and the container supports the transformation of an Objectld to and from a Persistentld. A Persjistentld

abase).

ntly

with

A/ 1:N mapping allows a Servant to be shared among all requests for the same interface and therefore requi

res the

object to be stateless (i.e., it has no identity).

A 1:1 mapping binds a Servant to a specific Objectld for an explicit servant lifetime policy (see “Servant Lifetime

Management” on page 114) and therefore is stateful.
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9.3.2.3 Threading Considerations

CORBA components support two threading models: serialize and multithread. A threading policy of serialize means
that the component implementation is not thread safe and the container will prevent multiple threads from entering the
component simultaneously. A threading policy of multithread means that the component is capable of mediating access

i t state without container-assistance—and-multinle threads will be allawed to-enter the combponent-simultanco 1
o its P P sly.

Thregding policy is specified in CIDL.

A threading policy of serialize is required to support an enterprise Bean since they are defined to be single-
threaded.

9.3.3 Component Factories

A hone is a component factory, responsible for creating instances of all interfaces exported by a component. Fgctory
operations are defined on the home interface using the factory declaration. A defaultfactory is automatically d¢fined
whosp implementation may be generated by tools using the information provided_in the component IDL. Speciplized
factofies; for example, factories that accept user-defined input arguments must belimplemented by the componept
developer. Factory operations are typically invoked by clients but may also bejinvoked as part of the implemengation of
the cpmponent. A CORBA component implementation can locate its homerinterface using an interface provided by the

contafiner.

9.3.4 Component Activation

CORBA components rely on the automatic activation features of the POA to tailor the behavior of the componepts using
information present in the component’s deployment deseriptor. Once references have been exported, clients make
operation requests on the exported references. These-tequests are then routed by the ORB to the POA that created the
refergnce and then the component container. Thiscenables the container to control activation and passivation for
components, apply policies defined in the component’s descriptor, and invoke callback interfaces on the compofpent as
necegsary.

9.3.p Servant Lifetime Management

Servdnts are programming lariguage objects that the POA uses to dispatch operation requests based on the Objectld
contdined in the object key.-The server programming model for CORBA components includes facilities to efficfently
manajge the memory asseciated with these programming objects. To implement this sophisticated memory management
scherhe, the server programmer makes several design choices:

| The container API type must be chosen.

«| Theil€ORBA usage model must be chosen.

| “Aservant lifetime policy is selected. CORBA components support four servant lifetime policies (method,
transaction, component, and container).

» The designer is required to implement the callback interface associated with his choice.

The servant lifetime policies are defined as follows:
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method

The method servant lifetime policy causes the container to activate the component on every operation request and to
passivate the component when that operation has completed. This limits memory consumption to the duration of an
operation request but incurs the cost of activation and passivation most frequently.

tranIaction

The fransaction servant lifetime policy causes the container to activate the component on the first operation r¢quest
withih a transaction and leave it active until the transaction completes and which point the component-will be pgssivated.
Mempry remains allocated for the duration of the transaction.

component

The gomponent servant lifetime policy causes the container to activate the component.on the first operation request and
leave] it active until the component implementation requests it to be passivated. After the”operation that requesty the
passiyation completes, the component will be passivated by the container. Memory. rémains allocated until explicit
applifation request.

contpiner

The ¢ontainer servant lifetime policy causes the container to activate/the component on the first operation reqpest and
leavel it active until the container determines it needs to be passivated. After the current operation completes, the
component will be passivated by the container. Memory remains allocated until the container decides to reclainf it.

Tablg 9.3 shows the relationship between the CORBA usage model, the container API type, and the servant lifefime
policjes.

Tablg 9.3 - Servant Lifetime Policies by Container APl Type

CORBA Usage Model Container API'Type | Valid Servant Lifetime Policies

stat¢less session method

conyersational session method, transaction, component, container
durgble entity method, transaction, component, container

Servgnt lifetime policies may be defined for each segment within a component.
9.3.6 Transactions

CORBA compgnents may support either self-managed transactions (SMT) or container-managed transactions (CMT).
A componertusing self-managed transactions will not have transaction policies defined with its deployment depcriptor
and ip responsible for transaction demarcation using either the container’s UserTransaction interface or the CORBA
transfction service. A component using container-managed transactions defines transaction policies in its associated
descriptor. The selection of container-managed transactions vs. self-managed transactions is a component-level
specification.

When container-managed transactions are selected, additional transaction policies are defined in the component’s
deployment descriptor. The container uses these descriptions to make the proper calls to the CORBA transaction service.
The transaction policy defined in the component’s deployment descriptor is applied by the container prior to invoking the
operation. Differing transaction policy declarations can be made for operations on any of the component’s ports as well as
for the component’s home interface.
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Table 9.4 summarizes the effects of the various transaction policy declarations and the presence or absence of a client
transaction on the transaction that is used to invoke the requested operation on the component.

Table 9.4 - Effects of Transaction Policy Declaration

Transaction Attribute Client Transaction Component’s Transaction
NOF—SHPPORTED = =
T1 -
REQUIRED - T2
Tl T1
SUFPORTS - -
T1 T1
REQUIRES NEW - T2
T1 T2
MAINDATORY - EXC (TRANSACTION_REQUIRED)
Tl T1
NEVER - -
Tl EXC (INVALID_TRANSACTION)

not_pupported

This
imme
the o

requjred

This
the o

(Co

Supg
This

operdtion. If one is not provided by the client, the operation is invoked outside the scope of a transaction.

requ

(Coz;ransactions::Current::begin) before invoking the operation and attempts to commit the transaction

Component does not support transactions. If the client does not provide a current transaction, the operation ig
diately. If the client provides a current transactionitis suspended (CosTransactions::Current::suspen
peration is invoked and resumed (CosTransactions::Current::resume) when the operation completes.

Component requires a current transaction to execute successfully. If one is supplied by the client, it is used {
beration. If one is not provided by the client, the container starts a transaction

ransactions::Current::commit) when the operation completes.

orts

component will Support transactions if one is available. If one is provided by the client, it is used to invok

jres_new

invoked
) before

o invoke

e the

the

(CosTransactions::Current::commit) when the operation completes. If a transaction is provided by the client, it is
first suspended (CosTransactions::Current::suspend), a new transaction is started
(CosTransactions::Current::begin), the operation invoked, the component’s transaction attempts to commit
(CosTransactions::Current::commit), and the client’s transaction is resumed
(CosTransactions::Current::resume).
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mandatory
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The component requires that the client be in a current transaction before this operation is invoked. If the client is in a
current transaction, it is used to invoke the operation. If not, the TRANSACTION_REQUIRED exception shall be raised.

never

This
exist

9.3.

Secu
consl
operd
havin

Acce
perm
since|
comy

Note
secur

9.3.

COR
be ch

component requires that the client not be in a current transaction to execute successfully. If no current.tran
, the operation is invoked. If a current transaction exists, the INVALID_TRANSACTION exception‘shall

{ Security

ity policy is applied consistently to all categories of components. The container relies on-CORBA security
me the security policy declarations from the deployment descriptor and to check thé active credentials for
tions. The security policy remains in effect until changed by a subsequent invocation on a different compd
g a different policy.

ssions must be aligned by the deployer with a set of rights recognized by'the installed CORBA security mg
it will be used to check permissions at operation invocation time./Aceess permissions can be defined for a
onent’s ports as well as the component’s home interface.

— The security model used by EJB and being adopted by /£ORBA components requires the secure transpof
ity credentials between systems. Today that is only possible if SECIOP is used as the CORBA transport.

8 Events
BA components use a simple subset of:the CORBA notification service to emit and consume events. The s
aracterized by the following attributes;

Events are represented as valuetypes to the component implementor and the component client.

The event data structure is mapped to an any in the body of a structured event presented to and received from|
notification.

The fixed portion.of'the structured event is added to the event data structure by the container on sending and
from the evenf\data structure when receiving.

Components support two forms of event generation using the push model:
+ A'component may be an exclusive supplier of a given type of event.

A component may supply events to a shared channel that other CORBA notification users are also utilizi

ks permissions are defined by the deployment descriptor associated with ¢he'component. The granularity of

saction
be raised.

to
invoking
nent

chanism
hy of the

tation of

ibset can

CORBA

removed

A CORBA component consumes both forms of events using the push model.

Events have transaction and security policies associated with the component’s event ports as defined in the deployment

descriptor.
All channel management is implemented by the container, not the component.

Filters are set administratively by the container, not the component.
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Because events can be emitted and consumed by clients as well as component implementations, operations for emitting
and consuming events are generated from the specifications in component IDL. The container is responsible for mapping
these operations to the CORBA notification service to provide a robust event distribution network.

9.3.8.1 Transaction Policies for Events

Trandaction policies are defined for component event ports, which include both events being generated and &vemts being
consymed. The possible values are as follows:

normal

A nofmal event policy indicates the event should be generated or consumed outside the scope ‘of'a transaction. |If a
curreht transaction is active, it is suspended before sending the event or invoking the operation’on the proxy object
provided by the component.

defaplt

A default event policy indicates the event should be generated or consumed regaidless of whether a current trapsaction
existy. If a current transaction is active, the operation is transactional. If not, b is non-transactional.

tran]action

A trgqnsaction event policy indicates the event should be generatedror consumed within the scope of a transactipn. If a
curreht transaction is not active, a new one is initiated before sending the event or invoking the operation on th¢ proxy
objedt provided by the component. The new transaction is ¢ommitted as soon as the operation is complete.

Trangaction policy declarations can be defined in the déployment descriptor for each event port defined by the
component.

9.3.8.2 Security Policies for Events

CORBA components permits access control policies based on roles to be associated with the generation and congumption
of evpnts. This is accomplished by associating ACLs with the component ports used to emit/publish and consunje events
and ysing CORBA security to restrict access. These policies provide access control based on role for both even
geneifation and consumption.

9.3.9 Persistence

The ¢ntity contaifier* API type supports the use of a persistence mechanism for making component state durabld; for
example, storing,it in a persistent store like a database. The entity container API type defines two forms of pergistence
supp@rt:

| “container-managed persistence (CMP) - the component developer simply defines the state that is to be mafe
persistent and the container (in conjunction with generated code) automatically saves and restores state as required.

Container-managed persistence is selected by defining the abstract state associated with a component segment using
the state declaration language of the CORBA persistent state service and connecting that state declaration to a
component segment using CIDL.

« self-managed persistence (SMP) - the component developer assumes the responsibility for saving and restoring state
when requested to do so by the container.
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Self-managed persistence is selected via CIDL declaration and triggered by the container invoking the call
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back

interfaces (which the component must implement) defined later in this clause (“Server Programming Interfaces -

Basic Components” on page 124).

Table 9.5 summarizes the choices and their required responsibilities.

Tabld

9.5 - Persistence Support for entity Container AFI lype

Per
Sup

port Mechanism

[
Sistence Persistence Responsibility | Persistence Classes Callback Interfalces

Corn

tainer Managed | CORBA Container Generated Code Generated Code

Corn

tainer Managed | User Container Component implements Generated Code

Self

-managed CORBA Component Generated Code Component imple

ments

Selt

-managed User Component Component implements Component imple

ments

Cont:
comyp

9.3.9

Cont
persi
persi

hiner-managed vs. self-managed persistence is selected via the deployment.déscriptor for each segment of
onent.

.1 Container-managed Persistence
hiner-managed persistence may be accomplished using the CORBA persistent state service or any user-def

tence mechanism. When the CORBA persistent state service 'is used, the container manages all interactions
tence provider and the component developer need not<use the persistence interfaces offered by the contain

cont

genefation for the storage factories, finders, and some ¢allback operations.

If coptainer-managed persistence is to be accomplished with a user-defined persistence mechanism, the compon
developer must implement the various persistence classes defined in the persistence framework.

Contjiner-managed persistence is selected*using CIDL and tailored using XML at deployment time to specify cor
to spgcific persistence providers and persistent stores.

9.3.9.2 Self-managed Persistence

Self-managed persistencess_also supported by the entity container API type. Like container-managed persistend

comy
mech
for in
persi
persi

Self-1

iner-managed persistence using the CORBA persistent state service, it is possible to provide automatic coq

onent developer hastwo choices: to use the CORBA persistent state service or some user-defined persiste
anism. But sinCe’nio declarations are available to support code generation, the component developer is resy
hplementing \both the callback interfaces and the persistence classes. The container supports access to a co
tence abstraction provided by the CORBA persistent state service, which hides many of the details of the ut
tence{mechanism from the component developer.

he

ned

with the
er. With
le

ent

inections

e, the
hce
onsible
mponent
iderlying

tions to

managed persistence is selected using CIDL and tailored using XML at deployment time to specify conneg

specific persistence providers and persistent stores.

9.3.10 Application Operation Invocation

The application operations of a component can be specified on both the component’s supported interfaces and the

provi

ded interfaces. These operations are normal CORBA object invocations.
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Application operations may raise exceptions, both application exceptions (i.e., those defined as part of the IDL interface
definition) and system exceptions (those that are not). Exceptions defined as part of the IDL interfaces defined for a
component (that includes both provided interfaces and supported interfaces) are raised back to the client directly and do
not affect the current transaction. All other exceptions raised by the application are intercepted by the container which
then raises the TRANSACTION_ROLLEDBACK exception to the client, if a transaction is active. Otherwise they are

repor; adbhack ta tha clignt dirootlys

oot t Ot e Ot T O O Tty -

9.3.11 Component Implementations

A component implementation consists of one or more executors. Each executor describes the implementation
charalcteristics of a particular component segment. The session container API type consists of alsingle executor with a
singl¢ segment that is activated in response to an operation request on any component facet. TheJentity container API type
can be made up of multiple segments, each of which is associated with a different abstract/State declaration. Each|{segment
is independently activated when an operation request on a facet associated with that séginent is received.

9.3.12 Component Levels

The CORBA component specification defines two levels of component fanction that can be used by component
developers and supported by CORBA container providers:

¢| basic - The basic CORBA component supports a single interface (or multiple interfaces related by inheritande) and
does not define any ports (provided interfaces or event source/sinks). The implementation of a basic component may
use transaction, security, and simple persistence (i.e., a'§ingle segment) and relies on its container to manage|the
construction of CORBA object references.

The basic component is functionally equivalent to theNEJB 1.1 Component Architecture.

| extended - The extended component is a basic component with multiple ports (supported interfaces, provided
interfaces and/or event source/sinks). The implementation of the extended component may use all basic function,
advanced persistence (multiple segiheiits) plus the event model and participates in the construction of compdnent
object references.

The ¢omponent interfaces defined(in)this part of ISO/IEC 19500 have been structured into functional modules
correpponding to the two levels ‘of components defined above.

| Basic container ARIs“are defined in “Server Programming Interfaces - Basic Components” on page 124.

0

Extended container APIs are defined in “Server Programming Interfaces - Extended Components” on page 134.

Partitioningthe component function into two discrete packages permits the EJB 1.1 APIs to be used to implement
basic COQRBA components in Java. It also supports the construction of CORBA components in any supported
CQRBA language that can be accessed by EJB clients. This is described further in the “Integrating with Enterprise
JavaBeans" clause.

9.3.13 Component Categories

As indicated in “Component Categories” on page 111, this part of ISO/IEC 19500 defines four component categories
whose behavior is specified by the two container API types. Additionally we reserve a component category to describe
the empty container (i.e., a container API type that does not use one of the API frameworks defined in this part of ISO/
IEC 19500). The four component categories are described briefly in the following sub clauses. The component categories
are independent of the component levels defined in “Component Levels” on page 120.
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9.3.13.1 The Service Component

The

The
usefi

service component is a CORBA component with the following properties:

* 1o state

o noidentity

:2012(E)

| behavior

ifespan of a service component is equivalent to the lifetime of a single operation request (i.e., method) s
for functions such as command objects that have no duration beyond the lifetime of a single client interac

them| A service component can also be compared to a traditional TP monitor program like a Tuxede service or
transgction. A service component provides a simple way of wrapping existing procedural appli¢ations.

Tabl

Tabl

A service component is equivalent to a stateless EJB session bean.

g 9.6 summarizes the characteristics of a service component as seen by the server'programmer.

g 9.6 - Service Component Design Characteristics

De

sign Characteristic Property

Extgrnal Interfaces As defined in the component IDL

Intefnal Interfaces Base Set plus

SessionContext (basic)
Session2Context (extended)

Callpack Interfaces SessionComponent

CcO

RBA Usage Model stateless

Extgrnal API Types keyless

Cliept Design Pattern Factory

Per

siistence No

Seryjant Lifetime Policy method

Tra

4sactions May use, but not included in current transaction

Evel)ts Transactional or Non-transactional

Exeg¢utor Single segment with a single servant and no managed storage

Becapse of its absence of state, any programming language servant can service any Objectld, enabling such se
be managed as a pookor-dynamically created as required, depending on usage patterns. Because a service comp
no idpntity, Objectlds can be managed by the POA, not the component implementor, and the client sees only th|
design pattern.

The

Jerviceeomponent can use either container-managed or self-managed transactions.

it is
tion with
a CICS

rvants to
nent has
e factory

9.3.13.2'The Session Component

The

session component is a CORBA component with the following properties:

+ transient state
+ identity (which is not persistent)

» behavior
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The lifespan of a session component is specified using the servant lifetime policies defined in “Servant Lifetime
Management” on page 114. A session component (with a transaction lifetime policy) is similar to an MTS component
and is useful for modeling things like iterators, which require transient state for the lifetime of a client interaction but no
persistent store. A session component is equivalent to the stateful session bean found in EJB.

Table 9.7 summarizes the characteristics of a session component as seen by the server programmer.

TabIJ 9.7 - Session Component Design Characteristics

Dedign Characteristic Property
Ext¢rnal Interfaces As defined in the component IDL
Internal Interfaces Base Set plus

SessionContext (basic)
Session2Context (extended)
Callback Interfaces SessionComponent plus (optionally)
SessionSynchronization

CORBA usage model conversational

Clignt Design Pattern Factory

Ext¢rnal API Types keyless

Pergistence No

Seryant Lifetime Policy Any

Trapsactions May use, but not included,ifi ‘current transaction

Evepts Transactional or Non-transactional

Exefutor Single segment with\a single servant and no managed storage

A prggramming language servant is allocated tocan Objectld for the duration of the servant lifetime policy spedified. At
that foint, the servant can be returned to a“pool and re-used for a different Objectld. Alternatively, servants mgy be
dynamnically created as required, depending on usage patterns. Because a session component has no persistent idlentity,
Objectlds can be managed by the ecentainer, however extended components may choose to participate in creating
refer¢gnces if desired, and the client_sees only the factory design pattern.

The dession component shall(use either container-managed or self-managed transactions.
9.3.13.3 The Process Component

The grocess component is a CORBA component with the following properties:

«| Persistent state, which is not visible to the client and is managed by the process component implementation pr the
container.

Ll temtity—whichr vt 1 ‘ revisib] troch fytHrough

user-defined operations.

« Behavior, which may be transactional.

The process component is intended to model objects that represent business processes (e.g., applying for a loan, creating
an order, etc.) rather than entities (e.g., customers, accounts, etc.). The major difference between process components and
entity components is that the process component does not expose its persistent identity to the client (except through user-
defined operations).
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Table 9.8 summarizes the characteristics of process component as seen by the server programmer.

Table 9.8 - Process Component Design Characteristics

Design Characteristic

Property

External Interfaces

As defined in component IDL

Inte]

rnal Interfaces

Base set plus
EntityContext (basic)

Entity2Context (extended)

Cal

back Interfaces

EntityComponent

CcO

RBA usage model

durable

Clid

nt Design Pattern

Factory

Ext

prnal API Types

keyless

Pers

istence

Self-managed with or without PSS
or Container-managed with or without PSS

Sery

ant Lifetime Policy

Any

Tra

sactions

May use, and can be included in current trdnsaction

Evel

nts

Non-transactional or transactional events

Exél

cutor

Multiple segments with associated managed storage

A prq
partig
the Ej

The {
state
“Pers
implg

9.3.1

The ¢

As a
declal

3.4 The Entity Component

ntity component is a CORBA component with the following properties:

Identity, whiehr1s architecturally visible to its clients through a primarykey declaration.

Behavior, which may be transactional.

cess component may have transactional behavior. The sontainer will interact with the CORBA transaction dervice to
ipate in the commit process. The process component\shall use container-managed transactions. This is ideptical to
JB restriction for Entity Beans.

rocess component can use container-managed or self-managed persistence using either the CORBA pergistent
service or a user-defined persistence mechanism. The implications of the various choices are described in
istence” on page 118. The entity contdinher uses callback interfaces, which enable the process component’s
mentation to retrieve and save state data at activation and passivation respectively.

Persistent state, which is visible to the client and is managed by the entity component implementation or the container.

fundamental part of the architecture, entity components expose their persistent state to the client as a resuft of
ringa primarykey value on their home declaration. The entity component may be used to implement the [entity

bean
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Table 9.9 summarizes the characteristics of entity component as seen by the server programmer:

Table 9.9 - Entity Component Design Characteristics

Design Characteristic Property

External Interfaces As defined in the component IDL

Intefnal Interfaces Base set plus
EntityContext (basic)
Entity2Context (extended)

Callback Interfaces EntityComponent

CORBA usage model durable

Clignt Design Pattern Factory or Finder

Ext¢rnal API Types keyfull

Perdistence Self-managed with or without PSS or Container-managed with or
without PSS

Seryant Lifetime Policy Any

Trapsactions May use, and can be included in current transaction

Events Non-transactional or transactional events

Exefutor Multiple segments with associated thanaged storage

The gntity component shall use container-managed transactions:“The container shall interact with the CORBA tr§

servi

The 4
servi
on p4
and §

9.4

This

interfaces are then grouped-as-follows:

Unle

e to participate in the commit process. This is identical to the EJB restriction for Entity Beans.

ntity component can use container-managed or\self-managed persistence using either the CORBA persis
e or a user-defined persistence mechanism.,The implications of the various choices are described in “Pers
ge 118. The entity container uses callbacklinterfaces that enable the entity component’s implementation to
pve state data at activation and passiyation, respectively.

Server Programming Interfaces - Basic Components

sub clause defines the lpeal interfaces used and provided by the component developer for basic component

Interfaces common'to both container API types.
Interfaces supported by the session container API type only.
Interfaces supported by the entity container API type only.

s otherwise indicated, all of these interfaces are defined within the Components module.

9.4.1 Component Interfaces

All components deal with three sets of interfaces:

124

Internal interfaces that are used by the component developer and provided by the container to assist in the
implementation of the component’s behavior.

External interfaces that are used by the client and implemented by the component developer.

nsaction

ent state
stence”
retrieve

s. These
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Callback interfaces that are used by the container and implemented by the component, either in generated code or

directly, in order for the component to be deployed in the container.

A container API type defines a base set of internal interfaces which the component developers use in their
implementation. These interfaces are then augmented by others that are unique to the component category being
developed.

Whet
invoK
referg
desct]

9.4.

This
COR

9.4.2

The (
provi

container provides for the component.

The (
comp

type

loca

runtime services implemented by the container.

Each container API type has its own specialization of CCMContext, which we refer to as a context.

developer.
EnterpriseComponent - the base class that all callback interfaces derive from,

All components implement a callback interface that is determined by the component category. It serves the
as EnterpriseBean in EJB.

I a component instance is instantiated in a container, it is passed a reference to its context, a local interfacq
e services. For basic components, these services include transactionstand security. The component uses th
nce to invoke operations required by the implementation at runtime’beyond what is specified in its deploy
iptor.

P Interfaces Common to both Container-API Types

kub clause describes the interfaces and operation$\provided by both container API types to support all cate
BA components.

.1 The CCMContext Interface

ded runtime services applicabléito both container API types. It serves as a “bootstrap” to the various sery

CCMContext provides 'the component access to the various services provided by the container. It enables
onent to simply obtdin-all the references it may require to implement its behavior.

Hef Securitylevel2::Credentials Principal; exception lllegalState { };

interface-CCMContext {

rincipal get_caller_principal();

CCMContext - serves as a bootstrap and provides accessors to the other internal interfaces including aecesg to the

UserTransaction - wraps the demarcation subset of the CORBA transaction service required’ by the applidation

kame role

used to
S
ment

oories of

CCMContext is an internal interface that provides a component instance with access to the common contpiner-

ices the

the

CMHome get_CCM_home();

A
1A

Transaction::UserTransaction get_user_transaction()

raises (lllegalState);

boolean is_caller_in_role (in string role);
void set_rollback_only() raises (lllegalState);
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get_caller_principal

The get_caller_principal operation obtains the CORBA security credentials in effect for the caller. Security o

n the

server is primarily controlled by the security policy in the deployment descriptor for this component. The component may

use this operation to determine the credentials associated with the current client invocation.

get_ CCM_home

The get_CCM_home operation is used to obtain a reference to the home interface. The home is the interface {
suppdrts factory and finder operations for the component and is defined by the home declaration in component

get_rollback_only

The get_rollback_only operation is used by a component to test if the current transaction has been marked for
The get_rollback_only operation returns TRUE if the transaction has been marked forrollback, otherwise it

FALSE. If no transaction is active, the lllegalState exception shall be raised. When g€t rollback_only is isst
complonent, it results in a CosTransaction::Current::get_status being issued to the CORBA transaction ser
the status value returned being tested for the MARKED ROLLBACK state,

get_user_transaction

The get_user_transaction operation is used to access the Transaction::UserTransaction interface. The
UserlTransaction interface is used to implement self-managed transactions. The lllegalState exception shall be
this domponent is using container-managed transactions.

is_cLIIer_i n_role

The is_caller_in_role operation is used by the CORBA component to compare the current credentials to the crj
definpd by the role parameter. If they match, TRUF is returned. If not, FALSE is returned.

set_rollback_only

The get_rollback_only operation iswsed by a component to mark an existing transaction for abnormal termin

hat
IDL.

rollback.
Feturns

led by a
vice and

raised if

edentials

ation. If

no transaction is active, the lllegalState exception shall be raised. When set_rollback_only is issued by a cofponent,

it respilts in a CosTransactioni:Current::rollback_only being issued to the CORBA transaction service. The
the ufe of this operation are ¢quivalent to the rules of its corresponding CORBA transaction service operation.

9.4.22 The Home Interface

A hope is an external interface that supports factory and finder operations for the component. These operatior
genefated fromi\the home IDL declaration (see “Homes” on page 34). The context supports an operation
(get |CCM_home) to obtain a reference to the component’s home interface.

rules for

S are

9.4.2.3°_The UserTransaction Interface

A CORBA component may use either container-managed or self-managed transactions, depending on the component

category. With container-managed transactions, the component implementation relies on the transaction policy

declarations packaged with the deployment descriptor and contains no transaction APIs in its implementation code.

This is identical to container-managed transactions in EJB or the default processing of an MTS component.
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A component specifying self-managed transactions may use the CORBA transaction service directly to manipul

:2012(E)

ate the

current transaction or it may choose to use a simpler API, defined by this part of ISO/IEC 19500, which exposes only

those transaction demarcation functions needed by the component implementation.

Manipulation of the current transaction shall be consistent between the client, the transaction policy specified in the

deployment descriptor, and the component implementation.

For example, if the client or the container starts a transaction, the component may not end it (commit or rollback);
The rules to be used are defined by the CORBA transaction service.

If thg component uses the CosTransactions::Current interface, all operations defined for Current ay be u
defingd by the CORBA transaction service with the following exceptions:

Jf The Control object returned by suspend may only be used with resume.

o Operations on Control are not supported with CORBA components and may raise'the/NO_IMPLEMENT
exception.

The Control interface in the CORBA transaction service supports accessors to theCoordinator and Terminator
interfaces. The Coordinator is used to build object versions of XA resource mahagers. The Terminator is used to
allow a transaction to be ended by someone other than the originator. Since néither function is within the scope of’
the demarcation subset of CORBA transactions used with CORBA componeéits, we allow CORBA transaction
services implementations used with CORBA components to raise the NONYMPLEMENT exception. This provides
the same level of function as the bean-managed transaction policyin Enterprise JavaBeans.

The UserTransaction is an internal interface implemented by the container and is defined within its own mo

sed as

ystem

Hule,

Trankaction, within the Components module (Compongents::Transaction). Because the UserTransaction is a

wrapper over CosTransactions::Current, it is thread specific. The UserTransaction exposes a simple dem

hircation

subsdt of the CORBA transaction service to the component. The context supports an operation (get_user_transaction)

to obfain a reference to the UserTransaction interface. The UserTransaction interface is defined by the foll
IDL.

typefef sequence<octet> TranToken;
ption NoTransaction { };

ption NotSupported { };

ption SystemError { };

ption RollbackError {};

ption HeuristicMixed'{};

ption HeuristicRollback { };

ption Security{};

ption InvalidToken { };

Status{
CTIVE;

owing

ARKED_ROLLBACK,

U,
COMMITTED,
ROLLED_BACK,
NO_TRANSACTION,
PREPARING,
COMMITTING,
ROLLING_BACK

b
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local interface UserTransaction {
void begin () raises (NotSupported, SystemError);
void commit () raises (RollbackError , NoTransaction,
HeuristicMixed, HeuristicRollback,
Security SystemFError);
oid rollback () raises (NoTransaction, Security, SystemError);
oid set_rollback_only () raises (NoTransaction, SystemError);
tatus get_status() raises (SystemError);
oid set_timeout (in long to) raises (SystemError);
ranToken suspend () raises (NoTransaction, SystemError);
oid resume (in TranToken txtoken)
raises (InvalidToken, SystemError);

b
begi

The egin operation is used by a component to start a new transaction and assoeiate it with the current thread.[When
begih is issued by a component, it results in a CosTransaction::Current::begin with report_heuristics sgt to
TRUE being issued to the CORBA transaction service. The rules for the~Use of this operation are equivalent to [the rules
of its|corresponding CORBA transaction service operation. The NotSdpported exception is returned if it is receiped from
the QORBA transaction service. Since nested transactions are not supported by CORBA component containers, |this
indicfites an attempt to start a new transaction when an existing transaction is active. All other exceptions are cpnverted
to thg SystemError exception.

commit

The gommit operation is used by a component to terminate an existing transaction normally. When commit is issued by
a component, it results in a CosTransaction:;Current::commit being issued to the CORBA transaction service. The
rules [for the use of this operation are equivalent to the rules of its corresponding CORBA transaction service operation. If
no trgnsaction is active, the NoTransaction’exception shall be raised. If the TRANSACTION_ROLLEDBACH system
excefjtion is returned, it is converted to,the RollbackError exception. The CosTransaction::HeuristicMixed|and
CosTransaction::HeuristicRollback exceptions are reported as the HeuristicMixed and HeuristicRollbagk
exceptions respectively. The NO_ PERMISSION system exception is converted to the Security exception. All pther
exceptions are converted to_the)SystemError exception.

roIIb'Eck

The follback operation is used by a component to terminate an existing transaction abnormally. When rollback(|is issued
by a fomponent, it results in a CosTransaction::Current::rollback being issued to the CORBA transaction gervice.
The aules for'the use of this operation are equivalent to the rules of its corresponding CORBA transaction servige

operation If no transaction is active, the NoTransaction exception shall be raised. The NO_PERMISSION sygtem
exceftion is converted to the Security exception. All other exceptions are converted to the SystemError excepfion.

set_rollback_only

The set_rollback_only operation is used by a component to mark an existing transaction for abnormal termination.
When set_rollback_only is issued by a component, it results in a CosTransaction::Current::rollback_only being
issued to the CORBA transaction service. The rules for the use of this operation are equivalent to the rules of its
corresponding CORBA transaction service operation. If no transaction is active, the NoTransaction exception shall be
raised. All other exceptions shall be converted to the SystemError exception.
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get_status

:2012(E)

The get_status operation is used by a component to determine the status of the current transaction. If no transaction is
active, it returns the NoTransaction status value. Otherwise it returns the state of the current transaction. When
get_status is issued by a component, it results in a CosTransaction::Current::get_status being issued to the
CORBA transaction service. The status values returned by this operation are equivalent to the status values of its

correpponding CORBA transaction service operation. All exceptions shall be converted to the SystemError exq

set_|

The set_timeout operation is used by a component to associate a time-out value with the current(trdnsaction.

timed

CosTransaction::Current::set_timeout being issued to the CORBA transaction service., The Tules for the u

operd
conv

sus

The suspend operation is used by a component to disconnect an existing transaction from the current thread.
end operation returns a TranToken, which can only be used in a_subsequent resume operation. When suspend

sus
is iss
servi
servi

If no
Syst

imeout

ut value (to) is specified in seconds. When set_timeout is issued by a component, it results)in a

tion are equivalent to the rules of its corresponding CORBA transaction service operation. All exceptions
brted to the SystemError exception.

end

led by a component, it results in a CosTransaction::Current;:suspend being issued to the CORBA trg
e. The rules for the use of this operation are more restrictive than‘the rules of its corresponding CORBA tr§
e operation:

Only one transaction may be suspended.

The suspended transaction is the only transaction that may be resumed.

emError exception.

resu

The nesume operation is used by a component to reconnect a transaction previously suspended to the current thi
Tran[Token identifies the suspendéd)transaction that is to be resumed. If the transaction identified by TranToke

been
Cos]
operd
suspq
excef

e

suspended, the InvalidToken) exception shall be raised. When resume is issued by a component, it result
[ransaction::Currenti:resume being issued to the CORBA transaction service. The rules for the use of]
tion are more restrictive than the rules of its corresponding CORBA transaction service operation since th

tion.

The User Transaction interface is equivalent to the UserTransaction interface
(javax.transaction.UserTransaction) in EJB with the addition of the suspend and resume operations.

eption.

[he

e of this
are

[he

nsaction
insaction

transaction is active, the NoTransaction exception shall be raised. All other exceptions are converted to the

ead. The
N has not
ina
this

e single

nded transactionis, the only transaction that may be resumed. All other exceptions are converted to the SystemError

9.4.2

.4-)The EnterpriseComponent Interface

All CORBA components must implement an interface derived from the EnterpriseComponent interface to be housed
in a component container. EnterpriseComponent is a callback interface that defines no operations.

local interface EnterpriseComponent { };
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9.4.3 Interfaces Supported by the Session Container APl Type

This sub clause describes the interfaces supported by the session container API type. This includes both internal
interfaces provided by the container and callback interfaces, which must be implemented by components deployed in this
container API type.

9.4.31 The SessionContext Interface

The $essionContext is an internal interface that provides a component instance with access to thesgontainer-provided
runtipe services. It serves as a “bootstrap” to the various services the container provides for the component. The
SesgionContext enables the component to simply obtain all the references it may require to implement its behavior.

gxception lllegalState { };

Ipcal interface SessionContext : CCMContext {
Object get_CCM_object() raises (lllegalState);

¥

get_LCCM_object

The get_ CCM_object operation is used to get the reference used to invoke the component. For basic compongnts, this
will glways be the component reference. For extended components, this will be a specific facet reference. If this pperation
is issped outside of the scope of a callback operation, the lllegalState exception is returned.

9.4.3.2 The SessionComponent Interface

The $essionComponent is a callback interface iamplemented by a session CORBA component. It provides operations
for disassociating a context with the component and to manage servant lifetimes for a session component.

enum CCMExceptionReason {
YSTEM_ERROR,
REATE_ERROR,
EMOVE_ERROR,
UPLICATE_KEY,
IND_ERROR,
BJECT_NOT_FOUND,
O_SUCH_ENTITY};

exception CCMEXxception {CCMEXxceptionReason reason;};

local interface SessionComponent : EnterpriseComponent {
oid)set_session_context ( in SessionContext ctx)

ratses (CCMException);

void ccm_activate() raises (CCMException);

void ccm_passivate() raises (CCMException);

void ccm_remove () raises (CCMException);

b
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set_session_context

The set_session_context operation is used to set the SessionContext of the component. The container calls this
operation after a component instance has been created. This operation is called outside the scope of an active transaction.
The component may raise the CCMException with the SYSTEM_ERROR minor code to indicate a failure caused by a
system level error.

ccm| activate

The ¢cm_activate operation is called by the container to notify a session component that it has beem.indde acfive. The
compjonent instance should perform any initialization required prior to operation invocation. The component may|raise the
CCMException with the SYSTEM_ERROR minor code to indicate a failure caused by a system_level error.

ccm) passivate

The ¢cm_passivate operation is called by the container to notify a session compongutthat it has been made ipactive.
The ¢omponent instance should release any resources it acquired at activation timé, The component may raise the
CCMException with the SYSTEM_ERROR minor code to indicate a failure caused by a system level error.

ccmj remove

The ¢cm_remove operation is called by the container when the servant is about to be destroyed. It informs the
component that it is about to be destroyed. The component may raise the CCMException with the SYSTEM_ERROR
minof code to indicate a failure caused by a system level error.

9.4.3.3 The SessionSynchronization Interface

The $essionSynchronization interface is a callback interface that may optionally be implemented by the sepsion
component. It permits the component to be notified of transaction boundaries by its container.

exception CCMException {CCMExceptionReason reason;};

local interface SessionSynchronization {

yoid after_begin () raises-(CCMException);

vyoid before_completion () raises (CCMException);
vyoid after_completion(

in boolean committed) raises (CCMException);

after]_begin

The after_begin operation is called by the container to notify a session component that a new transaction has ptarted,
and that'the'subsequent operations will be invoked in the context of the transaction.The component may raise the

CCMEXxception with the SYSTEM ERROR minor code to indicate a failure caused hy a system level error. |

before_completion

The before_completion operation is called by the container just prior to the start of the two-phase commit protocol.
The container implements the CosTransactions::Synchronization interface of the CORBA transaction service and
invokes the before_completion operation on the component before starting its own processing. The component may
raise the CCMException with the SYSTEM_ERROR minor code to indicate a failure caused by a system level error.
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after_completion

The after_completion operation is called by the container after the completion of the two-phase commit protocol. If the
transaction has committed, the committed value is set to TRUE. If the transaction has been rolled back, the committed
value is set to FALSE. The container implements the CosTransactions::Synchronization interface of the CORBA
transaction service and invokes the after completion operation on the component after completing its own processing.
The qomponent may raise the CCMException with the SYSTEM_ERROR minor code to indicate a failure caysed by a
systemn level error.

9.4.4 Interfaces Supported by the Entity Container API Type

This pub clause describes the interfaces supported by the entity container API type. This includes-both internal ipterfaces
provided by the container and callback interfaces that must be implemented by components deployed in this container
API fype.

9.4.41 The EntityContext Interface

The EntityContext is an internal interface that provides a component instafige with access to the container-provided
runtime services. It serves as a “bootstrap” to the various services the container provides for the component.

The EntityContext enables the component to simply obtain all the réferences it may require to implement its behavior.

xception lllegalState { };

Ipcal interface EntityContext : CCMContext {
Object get_CCM_object () raises (lllegalState);
PrimaryKeyBase get_primary_key () raises (lllegalState);

get_CCM_object

The get_CCM_object operation is.used to obtain the reference used to invoke the component. For basic comppnents,
this will always be the component{reference. For extended components, this will be a specific facet reference. If this
operdtion is issued outside of the_scope of a callback operation, the lllegalState exception is returned.

get_primary_key

The get_primary_key operation is used by an entity component to access the primary key value declared for|this
component’s homexThis operation is equivalent to issuing the same operation on the component’s home interfade. If this
operation is isSued outside of the scope of a callback operation, the IllegalState exception is returned.

9.4.4.2 “The EntityComponent Interface

The EntityComponent is a callback interface implemented by both process and entity components. It contains
operations to manage the persistent state of the component.

Note — As currently defined, any operation request will cause the container to activate the component segment, if
required. Since the component reference is well-structured, we could consider the possibility of trapping navigation
operations prior to activation and executing them without actually activating the component (or we could leave that to
clever implementations).
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exception CCMException {CCMExceptionReason reason;};

local interface EntityComponent : EnterpriseComponent {

set_

The

after ja component instance has been created. This operation is called outside the/scope of an active transaction.

com;

system level error.

uns

The

operdtion just before a component instance is destroyed. This operation is called outside the scope of an active
transgction. The component may raise the CCMException with the SYSTEM_ERROR minor code to indicate
causdd by a system level error.

ccm/ activate

The

CORBA component implementations, no @action is required. The component instance should perform any initial
(othef than establishing its state) required prior to operation invocation. This operation is called within an unsps
transgiction context. The componentinay raise the CCMException with the SYSTEM_ERROR minor code to i
failufe caused by a system level-etror.

ccm| load

The

its urfderlying persistent store. When container-managed persistence is implemented using the CORBA persister

serv
resp
The

systemdleyel error.

void set_entity_context (in EntityContext ctx)
raises (CCMException);

:2012(E)

oid ccm_activate () raises (CCMException);
oid ccm_load ()raises (CCMException);

oid ccm_store ()raises (CCMException);
oid ccm_passivate ()raises (CCMException);
oid ccm_remove ()raises (CCMException);

4

ntity_context

et_entity_context operation is used to set the EntityContext of the component>The container calls this

fonent may raise the CCMException with the SYSTEM_ERROR minot.code to indicate a failure caused

1t_entity_context

nset_entity_context operation is used to remove the EntityContext of the component. The container

¢cm_activate operation is called by thegontainer to notify the component that it has been made active. F

¢cm_load operation’is called by the container to instruct the component to synchronize its state by loadin,

i¢e, this operation can be implemented in generated code. If self-managed persistence is being used, the com
onsible ferudcating its state in a persistent store. This operation executes within the scope of the current tra
domponent may raise the CCMException with the SYSTEM_ERROR minor code to indicate a failure cay

peration
The
by a

alls this

a failure

br most
zation
cified
hdicate a

b it from
It state

bonent is
hsaction.
sed by a

ccm_store

The ccm_store operation is called by the container to instruct the component to synchronize its state by saving it in its
underlying persistent store. When container-managed persistence is implemented using the CORBA persistent state

service, this operation can be implemented in generated code. If self-managed persistence is being used, the component is
responsible for saving its state in the persistent store. This operation executes within the scope of the current transaction.
The component may raise the CCMException with the SYSTEM_ERROR minor code to indicate a failure caused by a
system level error.
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ccm_passivate

The ccm_passivate operation is called by the container to notify the component that it has been made inactive. For
most CORBA component implementations, no action is required. The component instance should perform any
termination processing (other than saving its state) required prior to being passivated. This operation is called within an
unspecified transaction context. The component may raise the CCMException with the SYSTEM_ERROR minor code
to indicate a failure caused by a system level error.

ccm)remove

The ¢cm_remove operation is called by the container when the servant is about to be destroyed. It informs th¢
component that it is about to be destroyed. This operation is always called outside the scope of’artransaction. The
component raises the CCMException with the REMOVE_ERROR minor code if it does not ‘allow the destructipn of the
component. The component may raise the CCMException with the SYSTEM_ERROR minor code to indicate|a failure
causdd by a system level error.

The EntityComponent interface is equivalent to the EntityBean interface in Enterprisel JavaBeans. Container-
managed persistence with the CORBA persistent state service supports automatic:code generation for ccm_load
and ccm_store. For self-managed persistence, the component implementor provides the ccm_load and ccm_store
methods. Since both process and entity components have persistent state and, container-managed persistence, the
same callback interfaces can be used.

9.5/ Server Programming Interfaces - Extended Components

This pub clause defines the local interfaces used and provided by the component developer for extended compopents.

Thes¢ interfaces are grouped as in “Server Programming Interfaces - Basic Components” on page 124. Unless dtherwise
indicqited, all of these interfaces are defined within the,Components module. Extended components add interfages in the
folloywing areas:

0

CCM2Context - adds functions unique-to extended components.

Each container API type has its own specialization of CCM2Context that we refer to as a context. The cqntext for
extended components adds adeessors to persistence services and supports operations for managing servant|lifetime
policy, and creating and nfanaging object references in conjunction with the POA.

<] Componentld - encapsulates a component identifier, which is an abstract information model used to locatd the
component’s state.

Only the entity-container API type supports the Componentld interface.
9.5.1 Interfaces Common to both Container APl Types

This publause describes the interfaces and operations provided for extended components by both container API types
to suppott all categories of CORBA components.

9.5.1.1 The CCM2Context Interface

The CCM2Context is an internal interface that extends the CCMContext interface to provide the extended component
instance with access to additional container-provided runtime services applicable to both container API types. These
services include advanced persistence using the CORBA Persistent State service, and runtime management of component
references and servants using the POA. The CCM2Context is defined by the following IDL:
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typedef CosPersistentState::CatalogBase CatalogBase;
typedef CosPersistentState::Typeld Typeld;

exception PolicyMismatch { };
exception PersistenceNotAvailable { };

Iocalkinle:taLLC.C.MZC.o.n.texl;c.C.M.c.o.u.text {
omeRegistration get_home_registration ();

void req_passivate () raises (PolicyMismatch);

CatalogBase get_persistence (in Typeld catalog_type_id)
raises (PersistenceNotAvailable);

%
get_home_registration

The niet_home_registration operation is used to obtain a reference to the HomeRegistration interface. The
HomeRegistration is used to register component homes so they may be located-by the HomeFinder.

req_passivate

The feq_passivate operation is used by the component to inform theyeontainer that it wishes to be passivated |when its
currept operation completes. To be valid, the component must haveta servant lifetime policy of component or|
contpiner. If not, the PolicyMismatch exception shall be raised:

get_persistence

The get_persistence operation provides the componént access to a persistence framework provided by an
impl¢mentation of the CORBA Persistence State service. It returns a CosPersistentState::CatalogBase, whi¢h serves
as an|index to the available storage homes. The, CatalogBase is identified by its CosPersistentState::Typeld
catalpg_type_id. If the CatalogBase identified by catalog_type_id is not available on this container, the
Pers|stenceNotAvailable exception shall be raised.

9.5.1.2 The HomeRegistration-Interface

The HomeRegistration is an, internal interface that may be used by the CORBA component to register its home so it
can be located by a HomeEinder.

The HomeRegistration interface allows a component implementation to advertise a home instance that can be
used to satisfipa élient’s find_home request. It may also be used by an administrator to do the same thing. It is likely
that the combination of HomeRegistration and HomeFinder interfaces will work within the domain of a single
contaiper provider unless multiple implementations use other shareable directory mechanisms (e.g., an LDAP
global directory). Federating HomeFinders is a similar problem to federating CORBA security domains and we
defér to the security people for an architecture for such federation rather than attempting to specify such an
architecture in this text.

The HomeRegistration interface is defined by the following IDL:

local interface HomeRegistration {
void register_home (
in CCMHome home_ref,
in string home_name);
void unregister_home (in CCMHome home_ref);

b
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register_home

The register_home operation is used to register a component home with the HomeFinder so it can be located by a
component client. The home_ref parameter identifies the home being registered and can be used to obtain both the
CORBA::ComponentIR::ComponentDef (CCMHome::get_component_def) and the CORBA::InterfaceDef
(CORBA::Object::get_interface_def) to support both HomeFinder::find_home_by_component_type and
HomeFinder::find_home_by_home_type. The home_name parameter identifies an Interoperable Naminﬂ Service
(INS] name that can be used as input to the HomeFinder::find_home_by_name operation. If the home \name
pararpeter is NULL, no name is associated with this home so this home cannot be retrieved by name.

unregister_home

The Wnregister_home operation is used to remove a component home from the HomeFinder: Once
unregister_home completes, a client will never be returned a reference to the home specified as being unregistered.
The home_ref parameter identifies the home being unregistered.

9.5.1.3 The ProxyHomeRegistration Interface

Becapise CORBA components exploit the dynamic activation features of the POA, it is possible for some compgnent
types|to provide a home that is not collocated with the component instanees.it creates. This permits load balancing criteria
to be|applied in selecting the actual server and POA where this instarice Will be created. The ProxyHomeRegistration
is an [internal interface, derived from HomeRegistration, whichean be used by the CORBA component to register a
remofe home (i.e., one that is not collocated with the component)\s0 it can be returned by a HomeFinder. The
ProxyHomeRegistration interface is defined by the following IDL:

exczption UnknownActualHome { };
exception ProxyHomeNotSupported { };

local interface ProxyHomeRegistration : HomeRegistration {
void register_proxy_home (

in CCMHome rhome,

in CCMHome ahome)

raises (UnknownActualHome, ProxyHomeNotSupported);

k
register_proxy_home

The negister_proxy-\home operation is used to register a component home, not collocated with the instances that it can
creat¢, with the HomeFinder so the proxy home can be used by component clients. The rhome parameter identifies the
proxy home bging'registered. The ahome parameter identifies the actual home that the rhome is associated with. If the
actu}home specified by ahome is not known, the UnknownActualHome exception shall be raised. If this component

does pot’support proxy homes, the ProxyHomeNotSupported exception shall be raised. Support for proxy hortpes is a
component implementation option.

9.5.2 Interfaces Supported by the Session Container APl Type

This sub clause describes the interfaces supported for extended components by the session container API type. This
includes both internal interfaces provided by the container and callback interfaces, which must be implemented by
components deployed in this container API type.
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.1 The Session2Context Interface

The Session2Context is an internal interface that extends the SessionContext to provide a component instance with
access to additional container-provided runtime services for the session container API type. It adds the ability to create
references for components deployed in a session container API type. The Session2Context is defined by the

folloxxﬁng 1DL -

enu

|5

exception BadComponentReference {

|5

exception lllegalState { };

loca
(
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crea

The ¢
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Rep¢sitoryld must match the Repasitoryld of the component itself, one of its bases, one of its supported inte

one g

crea

The ¢
provi
Obj

inter

BadComponentReferenceReason {
ON_LOCAL_REFERENCE,
ON_COMPONENT_REFERENCE,
RONG_CONTAINER;

adComponentReferenceReason reason;

interface Session2Context : SessionContext, CCM2Context’{
Dbject create_ref (in CORBA::Repositoryld repid);
Dbject create_ref_from_oid (
in CORBA::OctetSeq oid,
in CORBA::Repositoryld repid);
[ORBA::OctetSeq get_oid_from_ref (in Object objref)
raises (lllegalState, BadComponentReference);

e_ref

reate_ref operation is used to create-areference to be exported to clients to invoke operations. The repid p
fies the Repositoryld associated with the interface for which a reference is being created. Invocations on
t reference are delivered to the.appropriate segment of the component that invokes this operation. The

f its facets.

e_ref_from_oid

treate_ref_from_Joid operation is used to create a reference to be exported to clients that includes inforn
ded by the component which it can use on subsequent operation requests. The oid parameter identifies the
ctSeq to.beJencapsulated in the reference and the repid parameter identifies the Repositoryld associated
ace for,which a reference is being created.

get

bid/ from ref

arameter
the new

faces, or

ation

with the

The get_oid_from_ref operation is used by the component to extract the oid encapsulated in the reference. The objref
parameter specifies the reference that contains the oid. This operation must be called within an operation invocation. If

not, t

he lllegalState exception shall be raised. If the reference was not created by this container, the

BadComponentReference with the WRONG_CONTAINER minor code is raised.
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9.5.3 Interfaces Supported by the Entity Container API Type

This sub clause describes the interfaces provided for extended components by the entity container API type. This includes
both internal interfaces provided by the container and callback interfaces, which must be implemented by components
deployed in this container API type.

9.5.31 Component Identifiers

The

component implementation and the container exchange identity information, referred to as component ‘identifier
Componentld interface encapsulates a component identifier, which is an abstract informationsmodel. The
Comlponentld interface is used in the following ways:

In thq
terms
creat
comp

The (
impli
claus

A co

bd from the component identifier, this-discussion occasionally uses the term “component reference” to mea
onent reference created from the coniponent identifier in question,” for the sake of brevity.

Componentld interface doesnot explicitly specify the state representation it encapsulates. The abstract st
ed by the interface and reflects the structure of the executor it describes (see the CCM Implementation Frd
b for a complete discussion’of executor structure).

mponent identifier @acapsulates the following information:

omponentld interface is an internal interface provided by the entity container API type throygh.which

he
5. The

Component implementations (usually home executor implementations) create componéent identifiers to desciibe new

components, and to create object references that encapsulate the provided description. The Entity2Context
acts as a factory for component identifiers and as the factory for object references.

The container encodes the information encapsulated by the component identifier in the object identifier valu
internally to create the object reference on the encapsulated POA. The encoding is not specified, since a conf
choice of encoding does not affect interoperability or portability.

While dispatching an incoming request, the container extractssand decodes the component identifier from thg
Objectld. The extracted component identifier is made available to the component executor through the contg
the request is dispatched to the component.

When the container invokes ccm_load in the component executor, the implementation of cecm_load uses
contents of the component identifier to locate ariddincarnate the required component state.

following discussions, component identifiers,/and component object references are sometimes used as thd
were synonymous. Since there is a one-to=ene relationship between a component identifier and an object 1

A facet identifier value denoting the target facet of the component reference.

interface
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A segment identifier value denoting the target segment of the component reference (i.e., the segment that supports the

target. facet).

A)sequence of segment descriptors.

A segment descriptor includes the following:

.
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A segment identifier denotes the segment being described, and

a state identifier value that denotes the persistent state of the segment in some storage mechanism.
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A monolithic executor is represented as a degenerate case of the generalized component identifier, where the target
segment identifier is set to zero and the sequence of segment descriptors contains a single element, whose segment
identifier is zero and whose state identifier denotes the persistent state of the component’s single segment.

The facet identifier value zero is reserved to denote the component facet; that is, the facet that supports the component
equivalent interface. The segment identifier value zero is reserved to denote the segment that supports the component
facet| For monolithic executors, the segment identifier value is always zero.

State|identifier is an abstraction that generalizes a variety of possible state identity schemes. This part ofAISO/THC 19500
provides a mechanism for describing state identifiers that can be extended by component implementots, dllowirlg
customization for storage mechanisms that do not support the standard persistence interfaces.

The Componentld local interface and supporting constructs are defined by the following IDDy

typedef short Segmentid;
¢onst Segmentld COMPONENT_SEGMENT = 0;

typedef short Facetld;
¢onst Facetld COMPONENT_FACET = 0;

pedef sequence<octet> IdData;
pedef CosPersistentState::Pid Persistentid;

gxception InvalidStateldData {};

typedef short StateldType;
g¢onst StateldType PERSISTENT_ID = 0;

gbstract valuetype StateldValue {
StateldType get_sid_type();
IdData get_sid_data();

)

Ipcal interface StateldFactory {
StateldValue create.(in'IdData data) raises (InvalidStateldData);

) 5

yaluetype PersistentidValue : StateldValue {
private Persistentld pid;

Persistentld get_pid();

factory’init (in Persistentld pid);

¥
vatuetype SegmentDescr{

private StateldValue sid;

private Segmentld seg;

StateldValue get_sid();

Segmentld get_seg_id();

factory init (in StateldValue sid, in Segmentld seg);
|5
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typedef sequence<SegmentDescr> SegmentDescrSeq;

local interface Componentid {
Facetld get_target_facet();
Segmentld get_target_segment();

id _factory)

raises (InvalidStateldData);
StateldValue get_segment_state_id (
in Segmentld seg,
in StateldFactory sid_factory)
raises (InvalidStateldData);
Componentld create_with_new_target (
in Facetld new_target_facet,
in Segmentld new_target_segment);
SegmentDescrSeq get_segment_descrs (
in StateldFactory sid_factory)
raises (InvalidStateldData);

}.
9.5.3.2 StateldValue abstract valuetype

The $tateldValue type is the base valuetype for concrete, storage-specific state identity values. The container Jnteracts
with ptate identities completely in terms of this interface. A single pre-defined concrete value type derived fronj
StatgldValue is provided for Persistentld state identities,"Component implementors, or suppliers of storage

mechanisms that do not support the CORBA component persistence model can provide their own state identity [types by
derivjng from StateldValue and implementing the required behaviors properly.

get_sid_type

encapsulated by the StateldValue. This part of ISO/IEC 19500 defines the value zero (0) to denote a

The @get_sid_type operation returns a diserintinator (physically, a short) that identifies the type of the state identity
Cori

onents::Extended::Persistentld state identifier.

get_Iid_data

The get_sid_data operation returns the encapsulated state identity expressed in a canonical form, as a sequende of

octety. The implementation of the derived concrete value type is responsible for converting its encapsulated datalinto this
form] and for supplying/a factory that can construct an instance of the concrete type from an ldData value (a sequence of
octet$).

9.5.3.3 StateldFactory Interface

StateldFactory is the abstract base interface for factories of state identity values derived from StateldValue. |An
implementation of StateldFactory must be supplied with the implementation of a concrete state identity type. If the
IdData octet sequence provided in the data parameter cannot be decoded to create a proper instance of the expected state
identity concrete type, the operation raises an InvalidStateldData exception.

create

The create operation constructs an instance of a concrete state identifier from the octet sequence parameter. This
operation performs the inverse of the transformation performed by the get_sid_data.
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9.5.3.4 PersistentldValue valuetype

The PersistentldValue type is a specialization of StateldValue that encapsulates a Persistentld value for inclusion in
a component identifier.

get_pid

The get_pid operation returns the Persistentld value encapsulated by the value type.
init

The initializer for PersistentldValue creates an instance of the valuetype that encapsulates the ‘Persistentld yalue
passgd as a parameter.

get_sid_value

The implementation of get_sid_value for PersistentldValue performs no transformation on the encapsulated
Persjstentld value. The sequence of octets returned by get_sid_value is identical to the encapsulated Persigtentid

The $egmentDescr type describes an executor segment, encapsulating a segment identifier and a state identifjer. A

The get_sid operation returns the state identity value‘of the segment being described.

get_seg_id

The get_seg_id operation returns the segment identifier of the segment being described.
init

This fnitializer sets the value-of the encapsulated segment identifier and state identifier to the values of the respective
pararpeters.

9.5.3.6 Componentld Interface

The Componentld interface encapsulates a complete component identity. Instances of Componentld can only be
creat¢d by tlicEntity2Context interface, which is supplied by the container, or by duplicating an existing comjponent
ident|{fieréwith a new target value, with Componentld::create_with_new_target. Instances of Componentld are also
providedby the EntityContext interface in the context of a CORBA invocation. The value of the component identifier
provided by the Entity2Context shall be identical to the component identifier value used to create the object reference
on which the invocation was made. The Componentld interface is a read-only interface. Once a component identifier is
constructed by the create_component_id operation or constructed internally and provided through the
Entity2Context interface, the value of the component identifier cannot be altered.
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get_target_facet

The get_target_facet operation returns the facet identifier of the facet, which is the target of the component reference;
that is, the target of requests made on the component reference.

get_target_segment

The get_target_segment operation returns the segment identifier of the target segment; that is, the segments/fthat
provide the target facet.

get_target_state_id

The get_target_state_id operation returns the state identifier of the target segment. The StateldFactory spegified in
the sid_factory parameter is used by the implementation of get_target_state_id to constructthe proper state identifier
from |the octet sequence encapsulated by the component identifier. If the state identifier of the target segment is|a
PersjstentldValue, the sid_factory parameter may be nil. Container implementations shall provide a default
impldmentation of StateldFactory to be used when the encapsulated state identifier)value is a PersistentldValue. If
provifded (or default) factory cannot construct a correct state identifier of the expeeted type from the undecoded| octet

sequgnce encapsulated by the component identifier, the operation raises an InvalidStateldData exception.

get_Iegment_state_id

The get_segment_state_id operation returns the state identifierof the segment specified by the seg parametgr. The
semaftics are otherwise identical to get_target_state_id, with respect to the meaning and use of the sid_factqry
parameter.

get_Iegment_descrs

The get_segment_descrs operation returns a séquence containing all of the segment descriptors encapsulatedl by the
component identifier. The sequence is a copy ofithe encapsulated sequence. The state identifier factory in the sid| factory
parameter (or the default) is used by the implementation of get_segment_descrs to construct state identifiers of the
apprdpriate concrete subtype of StateldValue. If provided (or default) factory cannot construct a correct state identifier
of th¢ expected type from the undeceded octet sequence encapsulated by the component identifier, the operation fraises an
InvaljdStateldData exception.

create_with_new_target

The ¢reate_with_new-target operation creates a new component identifier that is identical to the target component
ident{fier, except that the target facet and target segment values are replaced with the values of the new_target facet and
new_|target_segment parameters, respectively.

Thissoperation is intended primarily to be used in implementing navigation operations.

9.5.3.7”-The Entity2Context Interface

The Entity2Context is an internal interface that extends the EntityContext interface to provide the extended
component with access to additional container-provided runtime services for managing object references and advanced
persistence. Object references for components deployed in an entity container API type can choose to use the CORBA
Persistent State service or some user defined persistence mechanism. The Componentld interface (defined in
“Componentld Interface” on page 141) encapsulates this distinction when a reference is to be used. The Entity2Context
is defined by the following IDL.

142 © ISO/IEC 2012 - All rights reserved


https://standardsiso.com/api/?name=e5d1ee25e98699220fd833c7d94a0b04

ISO/IEC 19500-3:2012(E)

exception BadComponentReference {
BadComponentReferenceReason reason; };
exception lllegalState { };

local interface Entity2Context : EntityContext, CCM2Context {
— Componentld get_component_id ()

raises (lllegalState);
Componentld create_component_id (
in Facetld target_facet,
in Segmentld target_segment,
in SegmentDescrSeq seq_descrs);
Componentld create_monolithic_component_id (
in Facetld target_facet,
in StateldValue sid);
Object create_ref_from_cid (
in CORBA::Repositoryld repid,
in Componentld cid);
Componentld get_cid_from_ref (
in Object objref) raises (BadComponentReference);

) 5

get_tomponent_id

inter
operdtion is issued outside of the scope of a callback operation, the lllegalState exception is returned.

create_component_id

The ¢reate_component_id operation creatés’a component identifier value, initializing it with the values spec
the pprameters. The target_facet parameter contains the facet identifier of the target facet, the target_segment p

The j;et_component_id operation is used to obtain a referedce to the Componentld interface. The Componentid
lace encapsulates a persistence identifier that can be used to access the component’s persistence state. If th

S

ified in
arameter

contdins the segment identifier of the ¢arget segment, and the seq_descrs parameter contains a sequence of segment

descifiptors describing all of the segments that constitute the component executor.

create_monolithic_component_id

The ¢reate_monolithic_component_id operation provides a simplified signature for creating a component i
valug for monolithic €xgcutors, which have a single segment. The target facet parameter contains the facet ide
the tqrget facet, and<¢the sid parameter contains the state identifier for the single executor segment. The target sg
ident|fier encapsulated by the component identifier is set to zero, and the sequence of segment descriptors enca

dentifier
htifier of
gment
psulated

by thp compenent identifier has a single element, initialized with segment identifier value zero, and state identiffier value

specifieddy the sid parameter.

create_ref_from_cid

The create_ref_from_cid operation is used by a component factory to create an object reference that can be exported to
clients. The cid parameter specifies the Componentld value to be placed in the object reference and made available
(using the get_component_id operation on the context) when the EntityComponent callback operations are invoked.
The repid parameter identifies the Repositoryld associated with the interface for which a reference is being created.
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get_cid_from_ref

The get_cid_from_ref operation is used by a persistent component to retrieve the Componentld encapsulated in the
reference (objref). The Componentld interface supports operations to locate the state in some persistent store. The
BadComponentReference exception can be raised if the input reference is not local NON_LOCAL_REFERENCE),
not a component reference (NON COMPONENT REFERENCE), or created by some other container
(WRPNG_CONTAINER).

The Componentld structure is dependent on the home implementation and the container, in particular, its
implementation of the Entity2Context interface. It is likely that a Componentld created by one container will not
be understandable by another, hence the possibility of the WRONG_CONTAINER exception.

9.6/ The Client Programming Model

This pub clause describes the architecture of the component programming model as se€n by the client programmer. The
clienf programming model as defined by IDL extensions has been described previously* (see the Component Mddel

clausp). This sub clause focuses on the use of standard CORBA by the client whawishes to communicate with a|[ CORBA
component implemented in a Component Server. It enables a CORBA clienty which is not itself a CORBA component,
to communicate with a CORBA component.

The ¢lient interacts with a CORBA component through two forms of/external interfaces - a home interface and|one or
more|application interfaces. Home interfaces support operations that allow the client to obtain references to an
appligation interface which the component implements.

From| the client’s perspective, the home supports two design patterns - factories for creating new objects and firjders for
existing objects. These are distinguished by the presence of a primarykey parameter in the home IDL.

If a primarykey is defined, the home supports-both factories and finders and the client may use both.

| If a primarykey is not defined, the home-supports only the factory design pattern and the client must create{new
instances.

Two forms of clients are supported by. the CORBA component model:

¢ Component-aware clients - These clients know they are making requests against a component (as opposed tq an
ordinary CORBA object)‘and can therefore avail themselves of unique component function; for example, nayigation
among multiple interfaces and component type factories.

«| Component-unawape clients - These clients do not know that the interface they are making requests against ip
implemented-by.a CORBA component so they can only invoke functions supported by an ordinary CORBA dbject; for
example, lpeking up a name in a Naming or Trader service, searching for a particular type of factory using alfactory

finder,étc)

9.6.1 -~ Component-aware Clients

Clients that are defined using the IDL extensions in the Component Model clause are referred to as component-aware
clients. Such clients can avail themselves of the unique features of CORBA components that are not supported by
ordinary CORBA objects. The interaction between these clients and a CORBA component are outlined in the following
sub clauses. A component-aware client interacts with a component through one or more CORBA interfaces:

» The equivalent interface implied by the component IDL declaration.

« Zero or more supported interfaces declared on the component specification.
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« Zero or more interfaces defined by the provides clauses in the component definition.
« The home interface that supports factory and finder operations.

Furthermore a component-aware client locates those interfaces using the Components::HomeFinder or a naming
service. The starting point for client interactions with the component is the resolve_initial_references operation on
CORBAORBthar provides the 1mitiat ScT of 0bject Ieferences.

9.6.1.1 Initial References

Initiall references for all services used by a component client are obtained using the
CORBA::ORB::resolve_initial_references operation. This operation currently supports the/fellowing refergnces
requifed by a component client:

Jf Name Service (“NameService”)

o Transaction Current (“TransactionCurrent”)

| Security Current (“SecurityCurrent”)

| Notification Service (“NotificationService”)

o| Interface Repository (“InterfaceRepository”) for DII clients
+f Home Finder (“ComponentHomeFinder”)

The ¢lient uses ComponentHomeFinder (defined in “HomesFinders” on page 42) to obtain a reference to the
HomeFinder interface.

9.6.1L2 Factory Design Pattern

For fhctory operations, the client invokes a_cxeate operation on the home. Default create operations are defined|for each
category of CORBA components for whi¢h code can be automatically generated. These operations return an object of
type CORBA::Component that must be narrowed to the specific type. Alternatively, the component designer may
specify custom factories as part of the‘component definition to define a type-specific signature for the create operation.
Becapise these operations are defined in IDL, operation names can be chosen by the component designer. All that is
requifed is that the operations-tefurn an object of the appropriate type.

A clipnt using the factopy design pattern uses the HomeFinder to locate the component factory (CCMHome) by
interflace type. The HomeFinder returns a type-specific factory reference, which can then be used to create new
instafices of the component interface. Once created, the client makes operation requests on the reference represepting the
interflace. This gs\illustrated by the following code fragment:

// Resolve HomeFinder
orglomg.CORBA.Object objref = orb.resolve_initial_references(“ComponentHomeFixlnder”);

ComponentHomeFinder ff = ComponentHomeFinderHelper.narrow (objref) ;

org.omg.CORBA.Object of = ff.find home_ by type (AHomeHelper.id())
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AHome F = AHomeHelper.narrow (of) ;
org.omg.Components.ComponentBase AInst = F.create();

A Areal = AHelper.narrow (AlInst);

// Invoke Application Operation

answyer = A.foo(input) ;
9.6.1.3 Finder Design Pattern

A component-aware client wishing to use an existing component instance (rather than create a ngw instance) uses|a finder
operdtion. Finders are supported for entity components only. Client’s may use the HomeFinder as described in “Home
Findqrs” on page 42 to locate the component’s home or they may use CORBA naming/to-1ook up a specific insfance of
the hpme by symbolic name.

A clignt using the finder design pattern uses the CosNaming::NamingContext-interface to look up a symboljc name.
The faming service returns an object reference of the type previously bound. Fhe client then makes operation requests on
the r¢ference representing the interface. This is illustrated by the following code fragment:

org|omg.CORBA.Object objref = orb.resolve_initial references(“NamingService”)

NamingContext ncRef = NamingContextHelper .narrow (objref) ;

// Resolve the Object Reference in Naming
Nam]Component nc = new NameComponent (“A"“,””);
NamgComponent path[] = {nc};

A aRef = AHelper.narrow(ncxef.resolve(path));

// Invoke Application- Operation

answer = A.foo (inpubt) ;
9.6.1.4 Transactions
A componentaware client may optionally define the boundaries of the transaction to be used with CORBA conjponents.

If so,|it uses;the CORBA transaction service to ensure that the active transaction is associated with subsequent operations
on thg €ORBA component.

The client obtains a reference to CosTransactions::Current by using the
CORBA::ORB::resolve_initial_references operation specifying an ObjectID of “TransactionCurrent.” This
permits the client to define the boundaries of the transaction; that is, how many operations will be invoked within the
scope of the client’s transaction. All operations defined for Current may be used as defined by the CORBA Transaction
service with the following exceptions:

+ The Control object returned by get_control and suspend may only be used with resume.
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Operations on Control may raise the NO_IMPLEMENT exception with CORBA components.

The Control interface in the CORBA transaction service supports accessors to the Coordinator and Terminator
interfaces. The Coordinator is used to build object versions of XA resource managers. The Terminator is used to
allow a transaction to be ended by someone other than the originator. Since neither function is within the scope of
the demarcation subset of CORBA transactions used with CORBA components, we allow CORBA transaction
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ent txRef = CurrentHelper.narrow (objRef) ;

txRef .begin() ;

// 1
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nvoke Application Operation

ansler = A.foo(input);

f.commit() ;
.5 Security

mponent-aware client uses the existing CORBA security meehanism to manage security for a CORBA conj
are two scenarios possible:

Use of SSL for establishing client credentials
CORBA security today does not define a standard API for clients to use with SSL to set the credentials th4
used to authorize subsequent requests. The-eredentials must be set in a way that is proprietary to the client
Use of SECIOP by the client ORB.
In this case, CORBA security do¢s define an API and it must be used by the client to establish the credent

used to authorize subsequent xequests.

ity processing for CORBA coniponents uses a subset of CORBA security. For SECIOP, the client sets the
ntials to be used with subsequent operations on the component by using operations on the
rityLevel2::PrincipalAuthenticator. The client obtains a reference to SecurityLevel2::Current by ug

CORBA::ORB::resolye\initial_references operation specifying an ObjectID of “SecurityCurrent.” This

the ¢
The 1

org

org

ient to access the PrincipalAuthenticator interface to associate security credentials with subsequent opg
ollowing codédragment shows a typical usage:

omg.CORBA.Object objref = orb.resolve initial references(“SecurityCurrent

omg.SecurityLevel2.PrincipalAuthenticator secRef = org.omg.SecurityLevel2

omg.CORBA.Object objref = orb.resolve initial_ references(“TransactionCurrent”) ;

iponent.

t will be
ORB.
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permits
rations.

~
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Prin-

cipalAuthenticatorHelper.narrow (objRef) ;

secRef.authenticate(...);

// Invoke Application Operation

answer = A.foo(input) ;
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9.6.1.6 Events

Component-aware clients wishing to emit or consume events use the component APIs defined in the Component Model
clause. Alternatively, they may use CORBA notification directly and conform to the subset supported by CORBA
components (see “Events” on page 148 for details).

9.6.2 Component-unaware Clients

CORBA components can also be used by clients who are unaware that they are making requests agaifist-a compjonent.
Such|clients can see only a single interface (the supported interface of a component) and do not support navigation.

9.6.2.1 Initial References

Component-unaware clients obtain initial references using existing CORBA mechanisms,, Viz.
CORBA::ORB::resolve_initial_references. It is unlikely, however, that this meehanism would be used to optain a
refer¢gnce to the HomeFinder.

9.6.2.2 Factory Design Pattern

The flactory design pattern can be used by component-unaware client§ only if the supported interface has applichtion
operations defined. This permits existing CORBA objects to be easily: converted to CORBA components, transpdrently to
their existing clients. The following techniques can be used:

| The reference to a factory finder (typically the CosLifeCycle::FactoryFinder) can be stored in the Namipg or
Trader service and looked up by the client before creating the instance.

| A reference to the home interface can be obtained from the Naming service.
| The reference to the home interface can be-obtained from a Trader service.

| After locating a factory finder, the factory can be located using the existing find_factories operation or by u$ing the
new find_factory operation onthe CosLifeCycle::FactoryFinder interface.

The current CosLifeCycle. find factories operation returns a sequence of factories to the client requiring the
client to choose the one which will create the instance. To allow the server (i.e., the FactoryFinder) to make the

selection, we also add.a.néw find_factory operation to CosLifeCycle which allows the server to choose the

“best” factory for-the-elient request based on its knowledge of workload, etc.

A FactoryFinder will return an Object. A component-unaware client may expect to narrow this to

areterence as 3 > < ca 2 3 > > atteplrequests
on the component. Each component exports at least one IDL interface. A supported interface must be used by the client
to invoke the component’s application operations. Provided interfaces cannot be located using the factory design pattern.
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A component-unaware client can use CORBA naming to locate an existing entity component. Unlike the factory design
pattern, the name to be looked up by the client can be either a supported interface or any of the provided interfaces. The
following techniques can be used:
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// Qbtain-a“SupplierAdmin
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of the finder operations.
Alternatively, the reference to the home interface can be obtained from a Trader service.

The finder operation can be invoked on the entity component to return a reference to the client:
.4 Transactions
s the same as component-aware clients (See “Transactions” on page 146). However, the possibility of the
MPLEMENT exception being raised for operations on Control may have a fnore serious impact, since th
onent-unaware client may not be expecting that to happen.
.5 Security
s the same as component-aware clients (See “Security” on page147).
.6 Events
tay within the subset supported by CORBA componénts (see “Events” on page 117 for details). This is illus

llowing code fragment:

omg.CORBA.Object objref = orb.resolve initial references(“NotificationSery

toryHelper .narrow (objRef) ;

reate an Event Channel

omg.CosNotifyChannelAdmin.EventChannel evcRef = evfRef.create channel(...

A symbolic name associated with the component’s home can be looked up in a Naming service to make anifvocation

[¢]

bonent-unaware clients wishing to emit or consumesevents must use the equivalent CORBA notification ifpterfaces

trated by

rice”) ;

omg.CosNotififyChannelAdmin.EventChannelFactory evfRef = org.omg.EventChannel-

) ;

(..

omg\, CosNotifyChannelAdmin.SupplierAdmin publisher = evcRef. new_for_suppliTrs

// And a ConsumerProxy

org.

omg .CosNotifyComm. ProxyConsumer proxy = pub-

lisher.obtain notification_push comsumer (...);
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// Publish a structured event

proxy.push_structured event(...);
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Integrating with Enterprise JavaBeans

10.1 Introduction

This flause describes how an Enterprise JavaBeans (EJB) component can be used by CORBA clients, including

comp
the ¢

This flause also describes how a CORBA component can be used by a Java client, including an Enterprise Java

comy

JavaBeans specification.
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onents. The EJB will have a CORBA component style remote interface that is described by CORBAIDL ({
mponent extensions).

onent. The CORBA component will have an EJB style remote interface that is defined folflowing the Ente

oncepts in this clause follow in the same prescription for interworking as laid oufinthe Common Object |
r Architecture (CORBA) specification, Interworking Architecture clause where-it, is discussed as follows:

interworking can be practically achieved is illustrated in an Interworking Model, shown in Figure 10.1. It
hin object in Object System B can be mapped and represented to a client@n*Object System A. From now on,
lled a B/A mapping. For example, mapping a CORBA Component-Model object to be visible to an EJB ¢
/EJB mapping.

e left is a client in object system A, that wants to send a request to a target object in system B, on the right.
entire conceptual entity that provides the mapping as a bridge. The goal is to map and deliver any request
transparently to the target.

so, we first provide an object in system A calledi@ View. The View is an object in system A that present
ty and interface of the target in system B mapped to the vernacular of system A, and is described as an A \

e methods of the View Interface convert-tequests from system A clients into requests on the target’s interf
m B. The View is a component of the¢ bridge. A bridge may be composed of many Views.
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bet. The View exposes an interface, called the:View Interface, which is isomorphic to the target’s interface in system
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Figure 10.1- B/A Interworking Model
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The bridge maps interface and identify forms between different object systems. Conceptually, the bridge holds a reference
in B for the target (although this is not physically required). The bridge must provide a point of rendezvous between A

and B, and may be implemented using any mechanism that permits communication between the two systems (IPC, RPC,
network, shared memory, and so forth) sufficient to preserve all relevant object semantics.

The client treats the View as though it is the real object in system A, and makes the request in the vernacular request form

of sy
effec

is ca
syste
the td

10.]

The
comp
creat

This
medi

.

.

An af
comp
defin
dictatf
client
envir|
as C

four

tem A. The request is translated into the vernacular of object system B, and delivered to the target object.
is that a request made on an interface in A is transparently delivered to the intended instance in B.

The :Fterworking Model works in either direction. For example, if system A is EJB, and system B is CEM, then

ed the EJB View of the CCM target. The EJB View presents the target’s interface to the EJB elient. Simil
I A is CCM and system B is EJB, then the View is called the CCM View of the EJB target¢ The CCM View
rget’s interface to the CCM client.

2 Enterprise JavaBeans Compatibility Objectives and
Requirements

bjective is to allow the creation of distributed applications that mix CORBA components running in COR
onent servers with EJB components running in an EJB technology-based server. This objective allows a dev
b an application by reusing existing components of either kind.

Fequires development time and runtime translations betweenthe CORBA component and EJB domains pro
hted bridges. It also requires that:

A CORBA component view for an EJB complies with the EJB to CORBA mapping specification. In particu
requires that:

» An EJB definition be mapped to a CORBA component definition following the Java Language to IDL m
plus the extensions to that mapping that dre specified in this clause.

* Value objects of one kind (e.g., Keys for EJB) have counterpart value objects of the other kind.

* CORBA components accessible via CosNaming have their EJB views accessible via JNDI, and vice v
An EJB view for a CORBAlcomponent complies with the EJB specification.

bplication is to be built @ising both EJB and CORBA components deployed in their respective containers. A
onent development tinte, EJB components are originally defined in Java and CORBA components are orig
bd in IDL. When.applications are assembled using both, the application assembly environment will most cq
e which modelthese components must present to developers. During application assembly, developers con
s (which themselves may be components) that make use of components in the way most natural to the par
bnment. Thus in a CORBA environment clients will expect to make use of both the CCM model and the EJ
RBAseomponents, and in an EJB environment, clients will expect to make use of both kinds as enterprise b
ombinations of clients and components are illustrated in Figure 10.2.
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CCM Client EJB Client

EJB Client CCM View EIB View CCM Client

AL AL

( Bridge ( Bridge

- | | - |
EJB CcCM

N N

. Component/Container .
EJB Container Contract CGCM Container

Figurge 10.2- Interoperation in a mixed environment

In this scenario, components of one kind are made accessible to clients of another by way of two mechanisms: g¢neration
of bifdings at development time and method translation at ryntime. Thus, the containers provide an EJB view df a
CORBA component and a CCM view of an EJB.

For application developers in a CORBA environment;"\EJBs specified in Java are mapped to CORBA IDL for uke by
CCM clients, and at runtime client calls on CCM methods are translated by a bridge into EJB methods. In effect, the EJBs

are ORBA components.

For application developers in an EJB envitonment, CORBA components specified in IDL are mapped to Java ipterfaces
for uge by EJB clients, and at runtime client calls on EJB methods are translated by a bridge into CCM methods. [[n effect,

the JQORBA components are EJBs,

10.3 CORBA Component Views for EJBs

This kind of view allows’a CORBA client — either a CORBA component or any piece of code that uses CORBA, and
eithef component-aware or not — to access an EJB as a CORBA component. To do this, two things are needed

1. A mapping of the definition of the existing EJB into the definition of a CORBA component. This mapping takes an
EJB*RMI remote interface and home interface and produces an equivalent CORBA component definition

Atranslation, at run-time, of CORBA component requests performed by a CORBA client into EJB requests. This
trarstation camr be performed T termts of either straight detegation; orasam interpretation of @ CORBAThent request

in terms of EJB requests.

1S

10.3.1 Mapping of EJB to Component IDL definitions

An EJB definition includes the following EJB interfaces:

« EJB home interface - This interface extends the pre-defined EJBHome interface.
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» EJB remote interface - This interface extends the pre-defined EJBObject interface.

Thus, for the purposes of this clause, at least these EJB interfaces must be mapped into IDL in order to obtain a CORBA
component definition of a view that a CORBA client can use to make requests on an existing EJB. An EJB home
interface definition maps into a CORBA component’s home definition, whose implied IDL inherits from CCMHome.
This means that EJBHome is mapped into CCMHome. Likewise, an EJB remote interface definition maps into a basic
CORBA component definition, whose implied IDL inherits from CCMObject. This means that EJBObject s mapped
into CCMObject.

In adfition, EJBHome and EJBObject make use of the following pre-defined EJB interfaces:
</ HomeHandle

Handle

0

EJBMetaData

Hand|les are an EJB concept that has no direct counterpart in CORBA components.(Thus, HomeHandle and Handle are
not djrectly mapped into equivalent IDL.

Notice that although Interoperable Object References (IORs) and the ORB provided operations that manipulate
them (string_to_object and object_to_string) are conceptually similar toHandles, there are enough differences
between IORs and Handles to preclude a mapping from Handles to IORs.

Meta|data is available to a CORBA client but not in the same form as that provided by EJBMetaData. Given thgt an EJB
maps|into a CORBA component, whose definition produces the meta data that a CORBA client expects, mapping
EJBMetaData into equivalent IDL is not required.

10.3J1.1 Java Language to IDL Mapping

The reader is assumed to be familiar with the specification for the Java to IDL mapping, whose major aspects are|repeated
here for convenience.

| A Java interface is an RMI/IDL remote interface if it at least extends java.rmi.Remote and all of its mefthods
throw java.rmi.RemoteException.

| get- and set- name patterd names are translated to IDL attributes.

| IDL generated methods-have only in parameters (but these can include object references to remote objects, dllowing
reference semantics normally obtained by using parameters of type java.rmi.Remote).

| Java objectsithat’inherit from java.io.Serializableor java.io.Externalizable are mapped to a
CORBA-aluetype. All object types appearing in RMI remotable interfaces must inherit from these interfacep or from
java.rmi.Remote. EJB Key and Handle types must inherit from java.io.Serializable.

» However, the mapping does NOT require that methods on such objects or constructors be mapped to
corresponding IDL operations on valuetypes and init specifications. The developer is expected to [select
those methods that should be mapped to IDL operations, and the method signatures must meeft the requirements of
the mapping.

* Objects that inherit from java.io.Externalizable or that implement writeObject are understood to
perform custom marshalling and the corresponding custom marshallers must be created for the CORBA valuetype.

« Arrays are mapped to “boxed” CORBA valuetypes containing sequences because Java arrays are dynamic.
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Java exceptions are subclassable; IDL exceptions are not. Consequently a name pattern is used to map to IDL

exceptions. The Java exception object is mapped to a CORBA valuetype. The CORBA valuetype has an inheritance

hierarchy like that of the corresponding Java exception object.

Some additional programming is required to define Java classes (including EJB implementations) that are accessible

via RMI/IIOP. This is to account for the fact that IIOP does not support distributed garbage collection.

1.2 EJB to IDL mapping

heral, the CORBA component that results from mapping an EJB will support an interface that is the Java to [DL map

b Remote interface of the EJB. The mapping rules are as follows.

1.2.1 Mapping the Remote Interface

An EJB’s remote interface maps to a definition of a basic CORBA component that supports the default interface. The

form of the CORBA component definition is component XXX supports XXXDefault.

An EJB’s remote interface declaration is used to create a supports declaration and the corresponding IDL ffor the
primary interface of the CORBA component that the EJB maps to. The identifier of this supported interface pn the
component is XXXDefault, where XXX is the name of the EJB remofte interface. This generated interface is rgferred to

as the Default interface of the component that the given EJB maps to"

Each operation on the Remote interface is mapped under Java.to IDL to an equivalent operation on the XXXPefault

interface.

Each pair of get XXX and setXXX methods in the EJB-‘remote interface will be mapped to IDL attributes in the

component definition itself. Any exceptions thrown by a get XXX method is mapped to an exception in the gpetraises
clause of the mapped IDL attribute. Likewise, any exception thrown by a set XXX method is mapped to an ¢xception

in the setraises clause of the mapped IDIL. aftribute. The actual definitions of the exceptions thrown are mapped

following the Java to IDL rules.

1.2.2 Mapping the Home Interface

An EJB’s home interface maps'to a definition of a CORBA component home. The form of the CORBA component
home definition is home( Y¥Y manages XXX, where YYY is the name of the EJB home interface. Mapping an EJB
home into a CORBA ¢omponent home requires the existence of meta data that links the EJB home to the EJB that it
hosts. These meta data are obtained from the EJB’s deployment descriptor. Thus XXX is the name of the EJB that the

EJB home hosts, @91t is given in the EJB deployment descriptor.

The EJB homie methods called create are mapped into home factory declarations in IDL. The actual namgs of each
of the factory operations are produced following the rules for mapping Java names to IDL names in the Javp to IDL
specifieation. The Java parameters of the operation are mapped to their corresponding IDL types and names qs defined

by Java to IDL.

A R Py

ORBA Latune uci e apinerules i o 1D

component. The key valuetype will inherit from Components::PrimaryKeyBase. If an EJB home uses a

valuetype will be declared in the IDL for the CORBA component home as the primary key valuetype for the

primary key, then the form of the CORBA component home definition is home YYY manages XXX primarykey

KKK, where KKK is the name of the valuetype that the EJB primary key class maps to.

The EJB home operation named £indByPrimaryKey is mapped into the find_by_primary_key( in <key-type>

key ) operation on the component’s implicit home interface.
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Finder and Creator EJB operations that return an RMI style object reference are mapped into Component IDL

operations that return a CORBA Component Object Reference to XXX.

EJB home operations prefixed £ind whose return type is the type of the EJB hosted by the EJB home are mapped into
component home finder operations in IDL. The actual names of each of the finder operations are produced following

the mles for mapping Iava names to IDI. names in the Java to TDIT Qper‘iﬁ(‘minn The Java parameters of the jperation

A cofcrete specialization of this abstract value type must be provided. This specialization has the form:

Any

Enumeration methods. Any client ©RB that supports the interoperable bridge has to provide an implementati

know
these
how

10.3]

}.

are mapped to their corresponding IDL types and names as defined by Java to IDL.

value of type Enumeration. This value type is declared as:

module Components {
abstract valuetype Enumeration {
boolean has_more_elements();
CCMObject next_element();
k
k
The Enumeration interface is just the RMI/IIOP image of the Java Enumeration-class as defined in the JDK 1.1.6+.
Sun has said that they intend to replace this with the JDK 1.2 (Java 2.0) Cdllections in a future version of the EJB
specification. Subsequent to such a specification being issued, the CORBA components specification will be
updated to correspond.

hodule Components {

typedef sequence<CCMObject> CCMObjectSeq;

valuetype DefaultEnumeration : Enumeration {
private CCMObjectSeq objects;

k
mplementation of DefaultEnumeration, in any language, must provide implementations for the two
s how to read DefaultEnumeration from the wire and to use that information to provide a local implemer]

two methods. Any EJB-eontainer that supports the CCM-EJB bridge has to provide an implementation ths
o construct itself from-a-java.util. Enumeration and then write itself to the wire as a DefaultEnumerat

In order for andBIB’home definition that defines findByPrimaryKey to be successfully mapped onto a CO
component heme definition, it must define a create method that takes the primary key of the hosted EJB a

on the EORBA component implicit home interface.

1:2.3*Mapping standard exceptions

Finder EJB operations that return a Java Enumeration are mapped into CORBA component operations'that r¢turn a

n that
tation of
t knows
on.

RBA
s its sole

argument-and returns an instance of the hosted EJB. This create method is mapped to create( in <key-type> key )

The EJB exceptions FinderException, CreateException, DuplicateKeyException, and RemoveException
thrown by methods to find, create, and remove an EJB are always mapped to the CCM exceptions
Components::FinderFailure, Components::CreateFailure, Components::DuplicateKeyValue and
Components::RemoveFailure, respectively.
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10.3.2 Translation of CORBA Component requests into EJB requests

:2012(E)

A CORBA client that uses a CORBA component view on an EJB expects to be able to perform CORBA component
requests on such a view. These requests need to be translated into EJB requests at run-time. This translation can be
performed at the client-side, server-side, or a combination of the two. Table 10.1 lists the CORBA component operations

that

translate into, also by interface.

Tablg 10.1 - Translation of CCM operation requests into EJB method requests

COURKDBA client can perrorm requests on by 1nterrace, and It 1iSts the corresponding EJB methods that these

requests

CLCM Interface

Operation called by client

EJB interface

Method invoked-by bridge

CCMHome

ComponentDef
get_component_def ();

CORBA::IRObject
get_home_def ();

void remove_component (
in CCMObject comp )
raises ( RemoveFailure);

EJBHome

EJBMetaData
getEJBMetaData ()
throws RemoteException;

EJBMetaData
getEJBMetaData()
throws RemoteException;

void remove ( Handle handle ) th
RemoveException, RemoteExcep|

OWS
ion;

<Home-name>Explicit

<name> createXXX (

<arg-list>)

raises (CreateFailure, DuplicateKey
Value, InvalidKey);

<name> findXXX (
<arg-list> )
raises (FinderFailure, <exceptions>);

<Home-name>Implicit

<name> create (

in <key-type> key ()

raises (CreateFailure, DuplicateKey
Value, InvalidKey);

<name>-find’_by_primary_key (

in <key-type> key )
raises/(FinderFailure, UnknownKey
Vdlue, InvalidKey);

<home-name>

<name> create (

<arg-list>)

throws CreateException, Duplicat:
Exception;

bKey

<name> findXXX (
<arg-list>)
throws <exceptions>;

<name> create (

Object primaryKey )
throws CreateException,
DuplicateKeyException;

<name> findByPrimaryKey ( <key|
key )
throws FinderException, ObjectNd
FoundException;

rtype>

t

void remove ( EJBHome void remove (
in <key-type> key ) Object primaryKey )
raises (RemoveFailure, Unknown throws RemoveException,
KeyValue, InvalidKey); RemoteException;
<key_type> get_primary_key EJBObject Object getPrimaryKey ()
(in <name> comp ); throws RemoteException;
CCMObject ComponentDef EJBHome EJBMetaData
get_component_def (); getEJBMetaData ()
throws RemoteException;
CCMHome get_ccm_home (); EJBObject EJBHome getEJBHome()

throws RemoteException;
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Table 10.1 - Translation

of CCM operation requests into EJB method requests

CCM Interface

Operation called by client

EJB interface

Method invoked by bridge

PrimaryKeyBase EJBObject Object getPrimaryKey ()
get_primary_key (); throws RemoteException;
void remove() void remove ()
raises (RemoveFailure); throws RemoveException,
RemoteException;
void Translation performed by bridge i to raise
configuration_complete () the NO_IMPLEMENT exception
raises (InvalidConfiguration);
<name> <res-type> <operation> ( <arg-list> ) <name> <res-type><operation> (
raises (<exceptions>); <arg-list> )
throwss<exceptions>;
<res-type> getXXX () <res-type> getXXX ()
throws <exceptions>; throws <exceptions>;
void setXXX ( <arg-list> ) void setXXX ( <arg-list> )
throws <exceptions>; throws <exceptions>;
Notide that a CORBA client may use operations on object references such as string_to_object and object_tq_string
that rthay be considered as analogous to EJB Handle methods. However, these operations are not seen by the bridge since
they fire performed on the ORB and thus no translation for the§e operations on the part of the bridge is required.
The following restrictions apply:
| create (in <key_type> key) on the component'implicit home interface can only be validly invoked by a (ORBA
client if the underlying EJB home declares the/findByPrimaryKey operation.
«| remove (in <key_ type> key) on the.component implicit home interface can only be validly invoked by a QORBA
client if the underlying EJB home declares the findByPrimaryKey operation.
+| get_primary_key on the component implicit home and on CCMODbject can only be validly invoked by a CORBA
client if the underlying EJB‘home declares the findByPrimaryKey operation.
| configuration_complete on CCMObiject is not translated by the bridge, a request on this operation by aj CORBA
client raises the NO IMPLEMENT exception.
10.3.3 Interoperability of the View
As sthted in “Franslation of CORBA Component requests into EJB requests” on page 157, translation of CORBA
Component\requests into EJB requests can happen at either the client-side, the server-side, or a combination of [the two.
Howevet—in-orderto-provide—interoperabiityefimplementations o CORBA—componentiewsof EFBs—aminiinal

number of translation points must be performed and they must be performed at an explicitly defined location: either the
client-side or the server-side. For the implementation of a CORBA component view of an EJB, and for an EJB home
interface, the translation points are as follows.

158
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The following methods shall translate their names as indicated.

Table 10.2 - Translation of specific method names
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CCM_ Interface Method name EJB Interface Translation

CCMHome get_component_def EJBHome getEJBMetaData
remove_component remove

<name>Implicit find_by_primary_key <name> findByPrimaryKey
remove remove__javawlang_Object
create create__jaya’lang_Object
get_primary_key EJBObject getPrimaryKey

CCMObject get_ccm_home EJBObject getEJBHome
get_primary_key getPrimaryKey

10.3)3.2 Handling of standard exceptions

The following exceptions, caught by the indicated methods, shall be translated as indicated before raising them

CORBA clients.

to their

Tablg 10.3 - Handling of standard exceptions
COM Interface | Method name Exception. caught Translation
CCIMHome get_component_def RemoteException CORBA::UNKNOWN
remove_component RemoveException Components::RemoveFailure
RemoteException CORBA::UNKNOWN

<name>Implicit

create

DuplicateKeyException
CreateException

Components::DuplicateKeyVal
Components::CreateFailure

find_by_primary_key

ObjectNotFoundException
FinderException

Components::UnknownKeyVal
Components::FinderFailure

remove RemoveException Components::RemoveFailure
RemoteException CORBA::UNKNOWN
getCprimary_key RemoteException CORBA::UNKNOWN
CCMObject gét_ccm_home RemoteException CORBA::UNKNOWN
get_primary_key RemoteException CORBA::UNKNOWN
remove RemoveException Components::RemoveFailure
RemoteException CORBA::UNKNOWN

Notel= RemotpExcpption is translated into CORBA:-UNKNOWN system exception according to rules define

d in http:/

/www.omg.org/technology/documents/formal/java language mapping to omg_idl.htm (Mapping RMI Exceptions to
CORBA System Exceptions sub clause).
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10.3.3.3 Handling of a primary key parameter

The methods create, find_by_primary_key and remove, defined by <home>Implicit shall translate the primary key
valuetype they get as input parameter to a CORBA::Any equivalent. Likewise, the method get_primary_key defined
by <home>Implicit shall translate the CORBA::Any value of the primary key it gets as a result from its request into an

equivq]pnf primanckev valuetune before returnino it
r J J J o

The thethod get_primary_key, defined by CCMODbject, shall translate the CORBA::Any value of the primdry key it
gets s a result from its request into an equivalent Components::PrimaryKeyBase valuetype before(retfurninlg it.

10.3.4 CORBA Component view Example

In this sub clause we show a simple EJB together with the corresponding Component IDL..Note that the EJB deployment
metadlata is needed to generate the IDL; this is because the metadata binds together the’ Remote interface and the Home
interface.

Beloy are the remote interfaces of the EJB.
package example;

clags CustInfo implements java.io.Serializable

{

gBublic int custNo;
Bublic String custName;

Bublic String custAddr;

};

clags CustBal implements java.io.Serializable

{

public int custNo;

public float acetBal;

}:

intgrface.CustomerInquiry extends javax.ejb.EJBObject

{

tuastinfogetCustinfotint—iCustNo}
throws java.rmi.RemoteException;
CustBal getCustBal (int iCustNo)

throws java.rmi.RemoteException;
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interface CustomerInquiryHome extends javax.ejb.EJBHome

{

CustomerInquiry create()

throws java.rmi.RemoteException;

}i
Beloy are the contents of the descriptor classes as they might be expressed in an equivalent XML document.
<ejb-jar>

4session>

<description>

</description>

<ejb-name> CustomerInquiry </ejb-name>

<home> example.CustomerInquiryHome </home>

<remote> example.CustomerInquiry </remotex

<ejb-class> example.CustomerInquiryBean{</ejb-class>
<session-type> Stateful </session-type>

4/session>

</ejlb-jar>

The EJB is a session bean, and in this case, its create operation requires no parameters. The two operations tdke a key
valug and return values to the caller. The EJB implementation will use JDBC to retrieve the information to be refurned by
the operations on the CustomerInquiry EJB.

The derializable value classes are translated’by RMI/IIOP into CORBA concrete valuetypes as follows:

valuetype Custinfo {
public long custNo;
public ::CORBA::WStringValue custName;
public ::CORBA::WStringValue custAddr;

b

valugetype CustBal {
public long)custNo;
public.float custBal;

generate the following IDL:

interface CustomerinquiryDefault {
Custinfo getCustinfo(in long iCustNo);
CustBal getCustBal(in long iCustNo);

h
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component Customerinquiry supports CustomerinquiryDefault {};

home CustomerinquiryHome manages Customerinquiry {
factory create();

5

10.-11 EJB views for CORBA Components

This kind of view allows a Java client — either an EJB or any other piece of Java code — to access a CORBA component
as an|EJB. To do this, two things are needed:

| A mapping of the Component IDL definition of a CORBA component into an EJB definitien! This mapping jonly
considers that portion of the Component IDL language that has a counterpart in the EJB specification languajge and it
ignores the rest. Notice that “The home and remote interfaces of the enterprise bean's.client view are definedas Java
RMI interfaces. This allows the Container to implement the home and remote intétfaCes as distributed objects.” One
implication of this is that the signatures on methods on an EJB’s remote interface can only include parametets with in
semantics. That is, out and inout semantics for parameters is not allowed~As’a consequence, the out and inout
qualifiers for parameters in IDL interface method definitions are not included in the portion of Component IDL that
can be mapped to an EJB definition.

Note however that a Java client does not have to use an EJB view in order to access a CCM. Any Java client chn access
a CCM directly via its IDL interface using a standard Java QRB, such as the one built into the JDK. This proyides full
access to all aspects of the CCM. Since the EJB view is derived using the IDL to Java mapping rules, the Jaya IDL

interface is identical to the EJB view for all business opetations. The only differences are in the operations mentioned
in Table 10.4 on page 165 have slightly different namies and signatures.

| A translation, at run-time, of EJB requests performed by a Java client into CORBA component requests.
10.4.1 Mapping of Component IDL to Enterprise JavaBeans specifications

The portion of the Component extensions to the IDL language that can be mapped to the EJB specification language is
denofed by the following subset of-the*Component extensions to IDL grammar.
<component_dcl> ::= <component_header> “{” <component_body> “}”
<component_header>:=“component” <identifier> [ <supported_interface_spec> ]
<supported_interface_spec> ::= “supports” <scoped_name> { “,” <scoped_name> }*
<component_body> ::= <component_export>*

<component-export> ::= <attr_dcl> “;”

<attn_dcl> ::= <readonly_attr_spec> | <attr_spec>

<readonly_attr_spec> ::= "readonly” "attribute” <param_type_spec> <readonly_attr_declarator>

<readonly_attr_declarator> ::= <simple_declarator> <raises_expr> | <simple_declarator> { “,”
<simple_declarator> }*

<attr_spec> ::= “attribute” <param_type_spec> <attr_declarator>

<attr_declarator> ::= <simple_declarator> <attr_raises_expr> | <simple_declarator> { “,”
<simple_declarator> }*
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<attr_raises_expr> ::= <get_excep_expr> [ <set_excep_expr> ] | <set_excep_expr>

<get_excep_expr> ::= “getraises” <exception_list>
<set_excep_expr> ::= “setraises” <exception_list>
<exception_list> ::= “(” <scoped_name> { “,” <scoped_name> } ~ “)”

<home_dcl> ::= <home_header> <home_body>

<horme_header> ::= “home” <identifier> “manages” <scoped_name> [ <primary_key_spec>-]
<primary_key_spec> ::= “primarykey” <scoped_name>

<home_body> ::= “{” <home_export>* “}”

<home_export> ::= <factory_dcl> “;” | <finder_dcl> “;”

<factory_dcl> ::= “factory” <identifier> “(“ [ <init_param_decls>] “)” [ <raises$.expr> ]
<finder_dcl> ::= “finder” <identifier> “(“ [ <init_param_decls> ] “)” [ <raises) expr> ]

The fules for mapping a CORBA component definition into an EJB definition.are defined in the following suba

Whet

10.4

10.4

e appropriate, these rules rely on the standard IDL to Java mapping,
1.1 Mapping the component definition

A basic CORBA component definition is mapped to an EJB\remote interface definition.
The name of the EJB remote interface is the name of the basic CORBA component in the Component IDL d

For each operation defined in each interface that.the CORBA component supports, a method definition wi
included in the EJB remote interface that the CORBA component maps to. That is, the EJB to which the basiq
component maps defines all the supported operations defined by the basic CORBA component.

The signatures of the CORBA compoiient operations are mapped to signatures of EJB remote interface meth

following the IDL to Java mapping rules. Only signatures whose parameters have an in qualifier are allowed.

Signatures that include parameters with out or inout qualifiers shall be signaled as an error.

For each attribute XXX that the CORBA component defines, the corresponding EJB remote interface defines
getXXX and setXXX~methods, where XXX is the name of the given attribute. If the attribute definition ing
getraises exceptiofi-clduse, then the corresponding get XXX method definition in the EJB remote interfacg
include a throws@xception clause. Likewise, if the attribute definition includes a setraises exception clausg
corresponding‘set XXX method definition in the EJB remote interface will include a throws exception claug

Exceptionsaised by CORBA component definition operations and attributes are mapped to exceptions throw
method\definitions using the standard IDL to Java mapping rules.

12 Mapping the Component Home definition

lauses.

efinition.

I be
CORBA

ods

a pair of
ludes a
will
| then the
e.

n by EJB

A CORBA component’s home definition is mapped to an EJB home’s remote interface definition. That is a definition
of the form home XXX manages YYY [ primarykey KKK ] is mapped to an EJB home interface with name XXX.

The methods defined by the EJB home remote interface include the implicit as well as the explicit methods of the

CORBA component’s home definition.

Implicit CORBA component home operations are mapped to EJB home remote interface methods as follows:
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10.4

The CCM exceptions Components::FinderFailure, Components::CreateFailure,
Components::DuplicateKeyValue'and Components::RemoveFailure raised by methods to find, create a
rem’:).}/e a CORBA component are(always mapped to the EJB exceptions FinderException, CreateException

Dup

10.4

A Jay
Thes
the ¢
perfo

(Componen €s: . FinderFailure ’ Componen tsT: UnknownKeyV alue ’

* <component_type> create (in <key_type> key) raises
(Components: :CreateFailure, Components::DuplicateKeyValue,

Components: :InvalidKey) ; mapsto <component type> create (<key_type> key)

throws DuplicateKeyException, CreateException.

* <component_ type> find by primary key (in <key_ type> key) raises

Components: :InvalidKey) ; maps to <component type> findByPrimaryKey ( <key/|
key ) throws ObjectNotFoundException, FinderException.

* void remove (in <key type> key) raises (Components::RemoveFailure,

Components: :UnknownKeyValue, Components: :InvalidKey) ; maps to the.temove by key

method defined in EJBHome.

type>

* <key_ type> get primary key (in <component_ type> comp) ; hasno counterpart in ah EJB

home definition. Given that EJBObject already defines getPrimaryKey, it is_ ot necessary to map
get_primary key on the implicit home to an EJB home operation.

Explicit CORBA component basic home operations are mapped to EJB homeremote interface methods as ft

llows:

* A factory operation maps to an overloaded create method with the-¢orresponding arguments and exceptions.

 An operation maps to a find<identifier> method with the corresponding arguments and exceptions, wh
<identifier> is the name of the finder operation.

* The signatures of factory and finder operations are mapped to signatures of EJB home interface methods

following the IDL to Java mapping rules.

A valuetype that is used to define the primary key of a*CORBA component home is mapped to a Java class
rules of the standard IDL to Java mapping. In addition, such a Java class is defined to extend
java.io.Serializable.

1.3 Mapping standard exceptions

icateKeyException and RemoveException, respectively.
.2 Translation of EJB requests into CORBA Component Requests

a client thatzuses an EJB view on a CORBA component expects to be able to perform EJB requests on suc

requestsénéed to be translated into CORBA component requests at run-time. This translation can be perfq
ient-sid€;“the server-side, or a combination of the two. Table 10.4 lists the EJB methods that a Java client
'm fequests on by interface, and it lists the corresponding CORBA component operations that these reques

C1C

under the

h a view.
rmed at
can

ts

trans

ate_into, also by interface.
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EJB Interface Method called by client CCM interface | Operation called by bridge
EJBHewm EJBMetabata-getedBMetadata—) SCMHem Transtation-performed-by-bridgq does
throws RemoteException; not call a CCM standard opé€ratjon
void remove (Handle handle) void remove_component\(
throws RemoveException, RemoteException; in CCMObject comp-)
raises (RemovekFailure);
void remove ( <home- void remove(
Object primaryKey ) name>Implicit in <key-type>Key )
throws RemoveException, RemoteException; raises_(RemoveFailure,
UnknowhKeyValue, InvalidKey);
HomeHandle getHomeHandle () Translation performed by bridgq does
throws RemoteException; not call a CCM standard operatfon
<hofne-name> <name> create ( <home- <name> createXXX (
<arg-list> ) name>Explicit <arg-list> )
throws CreateException, raises (CreateFailure,
DuplicateKeyException; DuplicateKeyValue, InvalidKey);
<name> findByXXX ( <name> findXXX (
<arg-list> ) <arg-list> )
throws <exceptions>; raises (FinderFailure, <exceptiohs>);
<name> <home- <name> find_by_primary_key (
findByPrimaryKey ( name>Implicit in <key-type> key )
<key-type> key ) raises (FinderFailure,
throws FinderException, UnknownKeyValue, InvalidKey);
ObjectNotFoundException;
EJBPbject EJBHome getEJBHome"() CCMObject CCMHome get_ccm_home ();
throws RemoteException;
Object getPrimaryKey () PrimaryKeyBase get_primary_kgy ();
throws RemoteException;
void remover () void remove () raises (Removekailure);
throws-RemoveException, RemoteException;
boolean isldentical ( EJBObject object ) CORBA::Object boolean is_equivalent ();
thfows RemoteException;
Handle getHandle () Translation performed by bridgd does
throws RemoteException; not call a CCM standard operatjon.
<namme> <res-type> <operation> ( <name> <res-type> <operation> ( <arg-list>)
<arg-list> ) raises (<exceptions>);
TATows <exceptions>;
<res-type> getXXX () <res-type> get_XXX ()
throws <exceptions>; raises (<exceptions>);
void setXXX ( <arg-list> ) <res-type> set_ XXX ()
throws <exceptions>; raises (<exceptions>);
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Table 10.4 - Translation of EJB method requests into CCM operation requests

EJB Interface Method called by client CCM interface | Operation called by bridge
EJBMetadata EJBHome getEJBHome () Translation performed by bridge on all
throws RemoteException; these invocations does not call a CCM

standard operation

Class getHomelnterfaceClass ()
throws RemoteException;

Class getRemotelnterfaceClass ()
throws RemoteException;

Class getPrimaryKeyClass ()
throws RemoteException;

boolean isSession ()
throws RemoteException;

boolean isStatelessSession()
throws RemoteException

In adfition, the EJB programming model allows a Java client to:

Locate EJB homes and distinguished EJB objects via JNDI.

.

Demarcate transactions via a UserTransaction object, after locating this object via JNDI.
Thes¢ requests are translated into similar requests provided by the CORBA component programming model, as|follows:

| Location of home and EJB objects requires the definition of a mapping of JNDI to the COSNaming service. [t also
requires the mapping of a COSNaming name-space into a JNDI name space.

| Transaction demarcation requires the definition of a mapping of JTA to the CORBA transaction service. It aJso
requires that a JNDI name space location be populated with an object that implements UserTransaction apd that
maps to the corresponding CORBA transaction service object.

10.4.3 Interoperability of the View

As sthted in “Translation ofBJB requests into CORBA Component Requests” on page 164 can happen at either the client-
side, [the server-side, or‘a"combination of the two.

Howg¢ver, in order. te, provide interoperability of implementations of EJB views of CORBA components, a minignal

number of tranglation points must be performed and they must be performed at an explicitly defined location: ejther the
clienf-side ofsthe server-side. For the implementation of an EJB view of a CORBA component, and for a CCM interface,
the translation points are:

10.4.3.1 Translation of specific method names

The following methods shall translate their names as indicated.
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Table 10.5 - Translation of specific method names
EJB Interface Method name CCM Interface Translation
EJBHome remove CCMHome remove_component
<nane> finaByPTrimarykey <name>Tmplicit find_by_primary_Key
remove__java_lang_Obiject remove
create__java_lang_Object create
EJBObject getEJBHome CCMObject get_ccm_home
getPrimaryKey get_primary_key
isldentical CORBA::Object is_equivalent
10.4.3.2 Handling of standard exceptions
The following exceptions, caught by the indicated methods, shall be translated as-indicated before raising them [to their
EJB ¢lients.
Tablg 10.6 - Handling of standard exceptions
EJB Interface | Method name Exception caught Translation
EJBHome remove Components::RemoveFailure RemoveException
CORBA(system exceptions RemoteException
remove__java_lang_Obiject Components::RemoveFailure RemoveException
CORBA system exceptions RemoteException
<name> create Components::CreateFailure CreateException
Components::DuplicateKeyValue DuplicateKeyException
findByPrimaryKey Components::UnknownKeyValue ObjectNotFoundExcepfion
Components::FinderFailure FinderException
EJHObject getEJBHome CORBA system exceptions RemoteException
getPrimaryKey CORBA system exceptions RemoteException
remove Components::RemoveFailure RemoveException
CORBA system exceptions RemoteException
isldentical CORBA system exceptions RemoteException
Note|- CORBA system exceptions are translated into RemoteException according to rules defined in http://
wwwlomg.org/technology/documents/formal/java language mapping to omg idLhtm (Mapping CORBA System

Exceptions to RMI Exceptions sub clause).

10.4.3.3 Handling of a primary key parameter

The methods create and findByPrimaryKey, defined by <name>, and remove__java_lang_Object, defined by
EJBHome, shall translate the primary key valuetype they get as input parameter to a CORBA::Any equivalent.
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The method getPrimaryKey, defined by EJBObject, shall translate the CORBA::Any value of the primary key it gets

as a result from its request into an equivalent Java Object valuetype before returning it.

10.4.4 Example

We show a simple CORBA component definition and its corresponding EJB mapping. The basic CORBA component
Accqunt is defined in terms of a regular IDL interface AccountOps. The home AccountHome is definéd td manage

Accaount and to use a primary key.

interface AccountOps {
oid debit( in double amt ) raises (NotEnoughFunds);
oid credit( in double amt );

b

component Account supports AccountOps {
adonly attribute double balance;

5

valuetype AccountKey {
Rublic long acctNo;

b

homp AccountHome manages Account primarykey AccountKey {
nder largeAccount( double threshold );

=h

b

The following EJB definition is derived from the definition of Account and its home.

publjc interface Account extends javax.ejb.EJBObject {

Rublic void debit( double amount)

throws NotEnoughFunds,java.rmi.RemoteException;

Rublic void credit( double amount ) throws java.rmi.RemoteException;
Rublic double getBalance()-throws java.rmi.RemoteException;

publjc class AccountKey implements java.io.Serializable {
Rublic long acctNo;
Rublic AccountKey( long k ) { acctNo = k; }

publjc interface AccountHome extends javax.ejb.EJBHome {
Rublic Account create( AccountKey key )

—throws DupiicateKeyEXception, CreateEXception,

java.rmi.RemoteException;

public Account findByPrimaryKey( Account key )
throws ObjectNotFoundException, FinderException,
java.rmi.RemoteException;

168
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public Account findByLargeAccount( double threshold )

b

throws java.rmi.RemoteException;

10.5 Compliance with the Interoperability of Integration Views

As st
trans

Rathg
view
level

Tabld
the tg
comp
inter
send

Tabl€

ations must happen at an explicitly defined location: either the client-side or the server side.

arc:

implementations can still interoperate with other implementations that understand ron-translated requests (e
implementations compliant with levels SERVER-SIDE and FULL).

CLIENT-SIDE: Translation occurs either in the address space of a client.stub or in a separate address space
downstream from the client stub but before the resulting GIOP request gets sent to the server.

SERVER-SIDE: Translation occurs either in the address space of'a server skeleton or in a separate address
upstream from the server skeleton but after the GIOP request has‘been received from the client. The presenc
server-side view must not prevent native (i.e., non-translated) access to the component.

FULL: Integration view implementations that complywith this level comply with both the CLIENT-SIDE

upstream of the client (SERVER-SIDE) and dowastream of the server (CLIENT-SIDE).

SERVER levels.

liant with a given level that receive a request. So, for example, a SERVER-SIDE implementation cannot

and the CLIENT-SIDE-implementation does not translate on receive.

10.7 - Compliance with the Interoperability of Integration Views

NONE CLIENT- SERVER- FULL
SIDE SIDE

NONE no no yes yes

CL]

[ENTSSIDE no yes yes yes

SE]FVER-SIDE no no yes yes

pted in “Interoperability of the View” on page 158 and “Interoperability of the View” on page 166, request

r than mandate one location arbitrarily, a number of levels of compliance with the interoperability of integ
are defined. Vendors shall clearly state what level of interoperability is supported by their implementatios. These

NONE: Integration view implementations that comply with this level actually perfofmjno request translatior

SERVER-SIDE levels. Note that a stand-alone bridge 1n a separate address space complies at this level since

FULL: Integration view implementations thabcomply with this level comply with both the CLIENT and thq

10.7 illustrates the possible combinations of level compliance that are implied by the previous definitions.
ble denote implementations compliant with a given level that send a request. Columns denote implemental

perate with a CLIENT-SIDE-implementation because the SERVER-SIDE implementation does not trans

ration

s. These
2

pace
t of a

hnd
it is both

Rows in
ions

ate on

FULL yes yes yes yes

10.6 Comparing CCM and EJB

The following series of tables summarized the component APIs for Enterprise Java Beans (EJB 1.1) and Basic CORBA
Components. The tables are organized as follows:
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(“The Home Interfaces” on page 170).

CORBA components (“The Component Interfaces” on page 171).

The home interfaces that define the remote access protocols for creating or finding EJBs or CORBA components

The component interfaces that define the remote access protocols for invoking business operations on EJBs or

10.6

Tablg
the H
base

bean

In thg
meth
need

For (
client
Intert
creat
comp

L9

on page 173).

Interfaces” on page 174).

Interfaces” on page 175).

.1 The Home Interfaces

itself (<Kname>Bean).

The metadata interfaces that support access to component metadata (“The Metadata Ihterfaces” on page 176).

Tabl<1 10.8 - Comparing the_ home interfaces of EJB and CORBA components

1'he callback mteriaces that the COKBA component or EJB programmer must implement (" 1he Callback 11 terfaces”

The Context interfaces that provide the component developer access to container-provided services (“The (ontext

The Transaction interface that supports bean-managed or component-managed transactiods(“The Transaction

10.8 compares the home interfaces and operations that make up thelEJB and CORBA component models|In EJB,
JBHome object is created by the EJB container provider’s tools-and provides implementations for methodls of the
tlass and delegates factory or finder methods on a derived class.(<name>Home) to similarly named methofls on the

CORBA component model, homes are defined as righteots CORBA objects and the associated factory of finder
ds are generated as operations on the home and the component developer implements these directly so the ¢ontainer
not provide delegation support. The component déveloper may not even need to provide implementations for the
defaylt factory and finder operations if sufficient information is provided with the component’s definition.

ORBA clients to use EJB implementation8; the container provider must externalize EJBHome to the CORBA

as a CORBA component home. This-is\accomplished by extensions to the Java to IDL mapping defined in the
ace Repository Metamodel clause. For’EJB clients to access CORBA component homes, the container provider must
b an EJBHome object that seryes.as a bridge between equivalent operations on EJBHome and the CORBA
onent home. This bridge is also described in the Interface Repository Metamodel clause.

throws java.rmi.RemoteException

Coyjstruct | EJB Fotm CCM Form Notes

Module javax€jb Components

Inteffface EJBHome extends java.rmi.Remote CCMHome

Opefation public EJBMetaData get EJBMetaData () ComponentDef get_component_def (); CORBA IR suppprts

more metadata

throws java.rmi.RemoteException

INH bl bl al $ld bl PAIP-VAY
porerromermanRte-gemomemantne(y

GORBA=ebjeet—o_string

provides same function

public void remove (
HomeHandle handle)

throws java.rmi.RemoteException,
RemoveException

void remove_component (
in CCMObject component)
raises (CCMException);

CORBA references
instead of handles
REMOVE_ERROR
is minor code

170
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Construct | EJB Form CCM Form Notes
public void remove ( similar operation is
java.lang.Object primaryKey) defined on
throws java.rmi.RemoteException, <home>Implicit for
RemovekException Homes with prijjarykey
Intefface HomeHandle extends java.io.Serializable CORBA referenge used
for handle
public EJBHome getEJBHome() CORBA::string_fo_object
throws java.rmi.RemoteException
Module <session-name> <session-home>
Intefface <session>home extends EJBHome <session-home>::CCMHome,
<session-home>Implicit,
<session-home>Explicit
Opefation public <session-name>Remote create ( <session-component> create\(); Generated opergtion
<arg-type> <arg-list>) Inherited from
throws CreateException <home>Implicit
Module <entity-name> <entity-home>
Inteqface <entity>home extends EJBHome <entity-home>::CCMHome,
<entity-home>Implicit,
<entity*home>Explicit
Opefation public <entity-name>Remote create ( <entity-component> create () Generated opergtion
<arg-type> <arg-list>) raises (InvalidKey, Inherited from
throws CreateException, DuplicateKey); <home>Implicit
DuplicateKeyException
public <entity-name>Remote <entity-component> find ( Generated opergtion
findByPrimaryKey ( in <key-type> key) Inherited from
<arg-type> <arg-list>) raises (InvalidKey, <home>Implicit
throws FinderException, UnknownKeyType);
ObjectNotFoundException
public <entity-name=Remote find<method> ( | <entity-component> <find-method> ( Specified operatjon
<arg-type> <arg-list>) in <arg-type> <arg-list>) Inherited from
throws FinderException, raises (<exceptions>); <home>Explicit
ObjectNotFoundException
10.6.2 The Component Interfaces
Tabld 10.9 cempares the component interfaces and operations that make up the EJB and CORBA component mpdels. In
EJB, [the EJBODbject object is created by the EJB container provider’s tools and provides implementations for mg¢thods of
the bpse-¢lass and delegates business methods to a derived class (<name>Remote).

In the basic CORBA component model, components are defined as righteous CORBA objects and the associated business
methods are defined as operations on a supported interface and the component developer implements these directly so the
container need not provided delegation support.
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For CORBA clients to use EJB implementations, the container provider must externalize EJBObject to the CORBA
client as a CORBA component. This is accomplished by extensions to the Java to IDL mapping defined in the Interface
Repository Metamodel clause. For EJB clients to access CORBA components, the container provider must create an
EJBObject implementation that serves as a bridge between business methods on EJBObject and the basic CORBA
component’s supported interface. This bridge is also described in the Interface Repository Metamodel clause.

Tablei 10.9 - Comparing the remote interfaces of EJB and CORBA components

Coxstruct EJB Form CCM Form Notes

Module javax.ejb Components

Intefface EJBObject extends java.rmi.Remote | CCMObject

Opgration public EJBHome getEJBHome() CCMHome
throws java.rmi.RemoteException get_ccm_home();
public java.lang.Object primaryKey operation defined on
getPrimaryKey() <entity>home
throws java.rmi.RemoteException
public void remove ( void remove() CORBA references instead o
Handle handle) raises (CCMException); | handles; REMOVE_ERROR
throws java.rmi.RemoteException, is minor code
RemoveException
public Handle getHandle() CORBA::object_to_string
throws java.rmi.RemoteException
public boolean isldentical ( boolean.is_equivalent(
EJBObject obj) in @bject obj);
throws java.rmi.RemoteException

Intefface Handle extends java.io.Serializable CORBA reference used for

handle

public EJBObject getEJBObject() CORBA::string_to_object
throws java.rmi.RemoteException

Moqule <session-bean> <session-component>

Inte[face <session>Remote extends <session>::CCMObject
EJBObject
<res-type> <operation> ( <res-type> <operation>( | business methods
<arg-type>.<arg-list>) in <arg-type> <arg-list)
throws <exceptions> raises (<exceptions>);

Module <entity=bean> <entity-component>

Inte[face <entity>Remote extends EJBObject <entity>::CCMObiject
<res-type> <operation> ( <res-type> <operation> | business methods
<arg-type> <arg-list>) (
throws <exceptions> in <arg-type> <arg-list)

raises (<exceptions>);
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10.6.3 The Callback Interfaces

Table 10.10 summarizes the callback interfaces the EJB programmer or basic CORBA component programmer must
implement. The EJB interfaces are specified as Java interfaces in accordance with the EJB 1.1 specification dated June
28, 1999. The CCM interfaces are specified in IDL as defined in this part of ISO/IEC 19500.

Tablg 10.10 - Comparing EJB and CCM Callback Interfaces

Conpstruct | EJB Form CCM Form Notes
Module javax.ejb Components::Basic
InteFace EnterpriseBean EnterpriseComponent
Intefface SessionBean extends EnterpriseBean SessionComponent::EnterpriseComponent
Opefation public void setSessionContext ( void set_session_context(
SessionContext ctx) in SessionContext ctx)
throws EJBException raises (CCMException);
public void ejbActivate () void ccm_activate ()
throws EJBException raises (CCMException);
public void ejbPassivate () void ccm_passivate ()
throws EJBException raises (CCMException);
public void ejpRemove () void ccm_remave(()
throws EJBException raises (CCMException);
Intefface <name>Bean extends SessionBean Home operatiops are
not delegated in CCM.
Operation public void ejbCreate ( Implemented op home,
<Arg-type> <arg-list>) CREATE_ERRPR
throws CreateException, is minor code
EJBException)
Intefface SessionSynchronization SessionSynchronization
Opefation public void afterBegin () void after_begin ()
throws EJBException raises (CCMException);
public void beforeConipletion() void before_completion ()
throws EJBException raises (CCMException);
public void aftexCompletion ( void after_completion
boolean commiitted) (in boolean committed)
throws EJBException raises (CCMException);
Intefface EntityBean extends EnterpriseBean EntityComponent::EnterpriseComponent
Opefation public void setEntityContext ( void set_entity _context
EntityContext ctx) (in EntityContext ctx)
throws EJBException raises CCMException;
public void unsetEntityContext () void unset_entity_context ()
throwes E IBEvcgntion raicas-{(CCMExcaption)-
P A} P 73
public void ejbActivate () void ccm_activate ()
throws EJBException raises (CCMException);
public void ejbLoad () void ccm_load ()
throws EJBException raises (CCMException);
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Table 10.10 - Comparing EJB and CCM Callback Interfaces

<Arg-type> <arg-list>)
throws CreateException,
DuplicateKeyException,
EJBException

Construct | EJB Form CCM Form Notes
public void ejbStore () void ccm_store()
throws EJBException raises (CCMException);
public-veoid-ejbRassivate—0 votd-cem—passivate—
throws EJBException raises (CCMException);
public void ejpRemove () void ccm_remove () REMQVE)ERROR
throws RemoveException, raises (CCMException); is a.minoer codq
EJBException
Intefface <name>Bean extends EntityBean Home operatiops are
not delegated in CCM.
Opefation public <key-type> ejbcreate ( Implemented oh home,

CREATE_ERRPR
and DUPLICATE_KEY
are minor codgs

public void ejbPostCreate ()
throws CreateException,
DuplicateKeyException,
EJBException

post_create no|
required in CCM due
to CORBA identity

model

public <key-type> findByPrimaryKey (
<Arg-type> <arg-list>)

throws FinderException,
NoSuchEntityException,
ObjectNotFoundException,
EJBException

Implemented oh home,
FIND_ERROR
NO_SUCH_ENTITY and
OBJECT_NOT| FOUND
are minor codds

public <key-type> find<method> (
<Arg-type> <arg-list>)

throws FinderException,
NoSuchEntityException,
ObjectNotFoundException,
EJBException

Implemented oh home,
FIND_ERROR
NO_SUCH_ENTITY and
OBJECT_NOT| FOUND
are minor codds

10.6.4 The Context Interfaces

The dontext interfaces sununarized in Table 10.11 provide accessors to services provided by the component confainer.
They|are used by thedcomponent developer when these services are required.

TabI1 10.11 - Comparing the EJB and CCM Context Interfaces

Coystruct\EJB Form CCM Form Notes
Module javax.ejb Components::Basic
Intekace EJBContext CCMGContext
Operation public java.security.Principal getCallerPrincipal() | Principal get_caller_principal();
public EJBHome getEJBHome() CCMHome get_ccm_home();
public boolean getRollbackOnly() boolean get_rollback_only()
throws java.lang.lllegalState raises (lllegalState);
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Table 10.11 - Comparing the EJB and CCM Context Interfaces

Construct | EJB Form CCM Form Notes
public javax.transaction.UserTransaction Transaction::UserTransaction
getUserTransaction () get_user_transaction ()
throws java.lang.lllegalState raises (lllegalState);
public boolean isCallerinRole ( boolean is_caller_in_role
java.lang.String (roleName) (in string role);
public void setRollbackOnly() void set_rollback_only()
throws java.lang.lllegalState raises lllegalState;
Interface SessionContext extends EJBContext SessionContext::CCMContext
Opegration public EJBObject getEJBObject() CORBA::Object get CCM._Object() | this will bg the
throws java.lang.lllegalState raises (lllegalState); componerit
reference
Intefface EntityContext extends EJBContext EntityContext:: GCMC€ontext
Opg¢gration public EJBObject getEJBObject() CORBA::Object get CCM_Obiject() | this will be the
throws java.lang.lllegalState raises (lllegatState); componert
reference
public java.lang.Object getPrimaryKey () PrimaryKeyBase get_primary_key()
throws java.lang.lllegalState raises (lllegalState);

10.6.5 The Transaction Interfaces

Table
EJB

servi

10.12 summarizes the transaction interfaces previded for bean-managed or component-managed transactigns. Both
ind CCM provide an accessor function in the¢\context to obtain a reference to a transaction service. The trqnsaction
e supported for EJB is JTA, a subset of JES which is equivalent to the CORBA transaction service (OTS)|

The

transaction service supported for CORBA components is implemented by the component container as a wrapper|over the

CORBA transaction service. Components::Transaction is functionally equivalent to JTA (which is not a dis

complliance level for OTS) with the addition of suspend and resume.

inct

Tablg 10.12 - Comparing the_EJB Transaction service (JTA) with CORBA component transactions
Construct | EJB Form CCM Form Notes
Module javaxdransaction Components::Transaction
Intefface UserTransaction UserTransaction
Op¢fration public void begin() void begin () SystemError to avoid confusion
throws NotSupported, raises (NotSupported, with System Exception
SystemException SystemError);

public void commit()

throws RollbackException,
HeuristicMixedException,
HeuristicRollbackException,
java.security.SecurityException,
java.lang.lllegalStateException,
SystemException

void commit()

raises (RollbackError,
HeuristicMixed,
HeuristicRollback,
Security,

IllegalState,
SystemError

map CORBA system exceptions
TRANSACTION_ROLLED_BACK
to ROLLBACK and
NO_IMPLEMENT to SECURITY
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Table 10.12 - Comparing the EJB Transaction service (JTA) with CORBA component transactions

Construct | EJB Form CCM Form Notes
public void rollback() void rollback()
throws java.security.SecurityException, | raises (Security,
java.lang.lllegalStateException, lllegalState,
SystemException SystemError);
public void setRollbackOnly() void set_rollback_only()
throws SystemException raises (SystemError);
public int getStatus() Status get_status()
throws SystemException; raises (SystemError);
public void setTransactionTimeout ( void set_transaction_timeout(
int seconds) in long to)
throws SystemException raises (SystemError);
TranToken suspend() CCM supports suspend/rgsume
raises (NoTransaction, which JTA does not
SystemEtrror);
void resume( CCM supports suspend/rgsume
in TranToken) which JTA does not
raises (invalidToken,
SystemError);
10.6.6 The Metadata Interfaces
The EJB component model supports a limited.set of metadata through the EJBMetaData interface. The CORBA
component model extends the CORBA interface repository to add component-unique metadata for components.| This
meta{data is in addition to the metadata currently provided by the IR. When EJB clients access CORBA comporjents, the
contdiner provider must provide an implementation of EJBMetaData, which supports the necessary metadata from the

Inter

ace Repository or the component descriptors. This is described further in Clause 8. When CORBA clients|access
EJB {mplementations, the Interface Repository is already populated for the EJBHome and EJBObject interfa

es,

enablling client requests to b¢ satisfied. Table 10.13 compares the metadata supported by EJB and CORBA Conjponents.

Tablg 10.13 - Comparing-component metadata between EJB and CORBA components
Corstruct EJB Form CCM Form Notes
Module javax.ejb IR
Inte[face EJBMetaData ComponentDef

public EJBHome getEJBHome()
public java.lang.Class getHomelnterfaceClass()
public java.lang.Class
getRemotelnterfaceClass()
public java.lang.Class getPrimaryKeyClass()
public boolean isSession()
public boolean isStatelessSession()
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11 Interface Repository Metamodel

11.1 Introduction

The first goal of the MOF-compliant metamodel is to express the extensions to IDL defined by the CORBA ‘Cgmponent
Mod¢l. Since these extensions are derived from the previously-existing IDL base, it is not possible to define a [MOF-
compjliant metamodel for the extensions without defining a MOF-compliant metamodel for the IDL basel

Thus| the first MOF Package defined, entitled Basel/DL, is a MOF-compliant description of the pre=existing CORBA
Interface Repository, while the second Package, entitled ComponentIDL, expresses the Componeént Model extenpions. As
showjn by the following package diagram (Figure 11.1), the ComponentIDL Package is dependent upon the Bas¢IDL
Package.

BaselDL

0

|
1

pmponentlIDL

@)

Figure 11.1- The Two Packages for the IDL Metamodel
11.1.1 BaselDL Package

The hase CORBA Interface.Repository (IR) is described in the Common Object Request Broker Architecture (CQ)RBA) in
the form of CORBA IDL>Because the MOF is more expressive than IDL, a range of legitimate MOF-compliant
metafnodels are equivalent to this IDL. For instance, multi-valued attributes and references expressed in IDL cquld be

orderjed or unorderéd;-allow an instance to be contained in the collection only once or more than once. Further,|specific
multiplicity copstraints could be specified; for example:

Can the sequence be empty?

Is th¢reZan upper bound?

As can be seen from an examination of the portion of the metamodel contained in the Base/DL Package, many such
questions are resolved via the more precise expression that the MOF enables.

11.1.1.1 A Structural Comparison of the BaselDL Package with the Existing IR

Although the structure of the MOF-compliant CORBA 1R is very similar to the existing CORBA IR, the authors have
taken this opportunity to do some streamlining.
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» In the existing CORBA IR, elements that are “typed,” (such as constants, attributes, etc.) hold an attribute of type
IDLType. However, the same IDLType can be the type for many elements, so an attribute (with its composition
semantics) is not appropriate. Instead, the MOF-compliant IR specifies the abstract Typed metaclass, and an
Association between Typed and IDLType. This change eliminates the need for repeating the #ype attribute, which
returns a TypeCode, in 6 different metaclasses.

¢| In the existing CORBA IR, StructField, Parameter, and UnionField are datatypes (structs). The MOF-compliant IR
specifies them as full-blown metaclasses so that they can participate as derivations of the 7yped metaclass,

| The MOF-compliant IR does not have to represent a repository since MOF-based servers inherently have su¢h a
construct. Thus, the MOF-compliant IR has no Repository metaclass and it specifies Container-asra’sub(metg)class of
Contained, simplifying the hierarchy.

| The existing IR’s IRObject provides a def kind readonly attribute. This information wouldbe redundant in alMOF
server, which inherently carries information describing the type of a metaobject. Thus, there is no IRObject metaclass
in the MOF-compliant IR. However, it can be derived for a CORBA 1R layer.

¢| In the existing IR, UnionDef, StructDef, ExceptionDef, and OperationDef inhierit from Container. Since they|each
contain only a single type of object, it makes less sense for them to have a reference to a collection of Contafned
metaobjects. Instead, in the MOF-compliant IR they each hold their set 6P fields or parameters as attributes.

| As asimplification the two-stated enums AttributeMode and OpergtionMode have been eliminated. Attributeg typed as
AttributeMode or OperationMode have been turned into boolean-typed attributes.

¢| Basic CRUD operations for creating, reading, updating, anddeleting metaobjects are generally not included [in the
metamodel, since these are generated automatically by the'MOF-IDL mapping, which takes a MOF-compliant
metamodel as input and deterministically derives the\IDL for representing the metamodel in a repository.

| The existing IR duplicates many of the interfaces'representing basic IR elements with structs representing the same
elements. This duplication supports the ability)to get a large collection of information required by a DII client without
requiring the client to subsequently make frepeated, possibly remote requests to objects in order to process the
collection of information. Since the DILis optimized for the existing IR, this part of ISO/IEC 19500 assume$ that an
IR layer will continue to service DIkclients and thus does not attempt to provide this functionality in the MQF-
compliant IR.

Figure 11.2 shows all of the metaclasses and relationships defined in the BaseIDL Package.
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isOnevay : bodean
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dentifier: strig identifier : sting
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AlasDef Typeqef Def
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PrimitveDef
kind : Primitiverind
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Figure 11.2- BaselDL Package--All Elements
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11.1.1.2 Typing

As mentioned earlier in this clause (“A Structural Comparison of the BaseIDL Package with the Existing IR” on
page 177), the two critical elements of the BaseIDL Package supporting the typing of IR entities are the Typed and
IDLType metaclasses. A Typed element references an /DLType, which has an attribute of type TypeCode.

AbdractDerivedFrom

0.n

ValueDef

0..n |isAbstract : boolean
isCustom: boolean
isTruncatable : boolean

0.1
+interfaceDef

\
0.n InterfaceDef
isAbsract : bodean
idocal : boolean

0.n
+base

InterfaceDerivedFrom

Mo

+base

ValueDerivedFrom

Pri

mitiveDef

kind : PrimitiveKind

ValueMemberDef

isPublicViermber : boolean

UnionF eld
identifier : sting
label : any

ParameterDef
identifier : sing
direction : ParameterViode

SequenceDef

bound.; unsgned long

/ A

IDLType
/ typeCode : TypeCode

5
|

StringDef

OperationDef
isOneway : boolean
parameters : ParametefDef
contexts: sring
AttributeDef
isReadonly : bodleal
N L\\ GonsantDef
congValye : any
Field
identifier : $ring
AliasDef
AmayDef
bound: unsigned long
\ TypedefDef
FixedDef
digits: unsgned short

Figure 11.3- IDL Typing
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11.1.1.3 Containment

Many elements in the metamodel descend from Container or Contained, in keeping with the structure of the original
CORBA Interface Repository. As mentioned in the previous sub clause, the metamodel also derives Container from
Contained so that an element that is logically a container and at the same time is defined in another container does not
have to-inherit directly from both Container and ContainedHowever, this change requires that a constraint bewritten
such fthat ModuleDef and only ModuleDef does not have to be defined in a Container. This constraint is includgd in the
next pub clause on containment constraints. Figure 11.4 expresses the containment hierarchy.

Container

FookupName(searchName :string, levelsToSearch : long, limitToType : DefinitionKind, excludelnhefited” boolean) : Contalined

®Wlookup(searchName :string) : Contained
getFilteredContents(limitToType : DefinitionKind, includelnherited : boolean) : Contained

\\\
Z%ﬂefinedln - \¥S
~_

tains
. +contents T
ModuleD ef
Contained

identifier: string
InterfaceDef repositoryld :string
version :string
/ absoluteName :string
Value De f ZF

ConstantD ef
constValue(tany

TypedefDef
AttributeDef

isReadonly:boolean

ExceptionDef
OperationDef
ValueMem berD ef

T

Figuite 11.4- Containment Hierarchy

11.1.1.4 Containment Constraints

The Association between Container and Contained is named Contains. Contains is very general and is inherited by
sub(meta)classes of Container and Contained. Unless further constrained, Contains would allow any Container to directly
contain any Contained element. For example, a ModuleDef could contain an OperationDef and a ValueDef could contain
an InterfaceDef. Clearly, the Contains Association must be constrained.
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Figure 11.5 and Figure 11.6 express the containment constraints formally via the OMG’s Object Constraint Language
(OCL). They also supplement the formal expressions with English natural language equivalents.

+definedIn Contains

0..n

contamer

0.1

+contents Contained

o

ConstantD ef

constValue : any

TypedefDef

‘ ValueMemberDef

AttributeDef —'7

‘ ‘ OperationDef ‘

ExceptionDef

**Constraintsin English™
[6] an ExceptionDef must be defined in a Container

**Constraintsin OCL **
[6] { defined In.notEmpty }

‘ T
‘ ‘ ‘ **Constraints in ‘English**

‘ ‘ ‘ **Constraintsin OCL **

[5] a ValueMemberDef must be defined within a ValueDef

[5] { definedIn.oclIsTypeof (ValueDef) }

‘ **Constraintsin English**

‘ ‘ **Constraintsin OCL **

[4] an OperationDef must be defined within an InterfaceDef or within a ValueDef

[4] { definedIn.oclIsKindOf (InterfaceDef) or definedIn.oclisKindOf (ValueDef) }

‘ **Constraints in Epglish**

‘ **Constraintsin.OCL **

[3] an AttributeDef can must be defined within an InterfaceDef or within a ValueDef

[3] { definedln.oclIsKindOf (InterfaceDef) or definedIn.oclisKindOf (ValueDef) }

**Constraintsim™English**
[2] a TypedefDef must be defined in a Container

**Constraintsin OCL **
[2] {'definedIn.notEmpty }

**Constraintsin English** AN

4
rrre

**Constraintsin OCL **
[1] { definedIn.notEmpty }

PO~ bt o
omrstemrtBef-mustbe—defiredmra—tSontatner

Figure 11.5- Containment Constraints--Subclasses of Contained
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**Constraintsin English**
[9]a Value Def mug be defined“within a ModuleDef

**Constraintsin OCL **
[9]{ definedIn.ocl IKifrdOf (Module Def) }

**Constraints in English**
[8] an InterfaceDef must be defined within a ModuleDef

**Constraints in OCL_*%
[8] { definedIn.ocllsKindOf (ModuleDef) }

**Constraints in English**
[7] if ModuleDef is definéd~in a Container, this Container must be another Modul eDef

**Constraints in OCE~:™.
[7]{ definedIn.netEmpty implies (defined In.oclIsKindOf (ModuleDef) and definedIn <> self) }

e“17.6- Containment Constraints--Subclasses of Container

Container : o
+definedin Contains A
o +contents Contained
ModuleDef
InterfaceDef
ValueDef

1.5 Typedef and Type Derivations

Figure 11.7 expresses the hierarchy of derivatives of Typedef and Typed.
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Figure 11.7- Derivations from Typedef and Type

11.1]1.6 Exceptions

Figure 11.8 shows the formal definition ofthe ExceptionDef metaclass. Note the inclusion of the newly-defined|
text) pbility for attribute accessors and mutators to raise user-defined exceptions.

+idIType
DLType TypedBy o.n Typed
/ typeCode : TypeCode
! \
1 Contained Field f
+discriminatorType identifier : string identifier : string
repositoryld : string
version : string
/ absoluteName : string
DiscrimjnatedBy UnionField
identifier : string
label : any
0.n
UnionDef
TypedefDef .
unionMembers : UnionField ype AliasDef
EnumDef StructDef
members : string ValueBoxDef members : Field
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Contained
identifier : string
repositoryld : string
version : string
LabsoluteName - dring

L

Attribute Def
isReadonly : boolean

OperationDef GetRaises 0.n

isPneway : boolean
pafameters : ParameterDef 0..n
coptexts : string

0.n

0..n
+getExce ption
. 0.n ExceptionDef
CanRaise
Def typeCode : TypeCode
+exception o
P members: Field 0.n SetRaises

+setException

Figuge 11.8- Exceptions
11.11.7 Value Types
CORBA 2.3 provided a model for types of objects that can be passed by value. The Objects By Value specification

expafded the grammar 66IDL and the structure of the Interface Repository to accommodate value types. Figurg 11.9
focuses on the definition of value types in the MOF-compliant IR metamodel.
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+definedIn +contents
Container 0.1 Contains o.n P~
<
<

identifier : string
TEPUSHOTYI STy
version : string
TypedefDef / absoluteName : string

InnklmName{)
lookup()

getFilteredContents ()

ValueMemberDef Typed

isPublicMember :boolean

AbstractDerivedFrom ValueBoxDef
0.n
0.n
ValueDef
0.n |isAbstract : boolean
isCustom :boolean |
+abstractBase isTruncatable : boolean \
0.n
0.n 0.1 \
+basel TypedBy
ValueDerivedFrom
+interfaceDef HidiType
0.1 / 1
InterfaceDef IDLType

isAbstract : boolean |
isLocal : boolean [ /typeCode : TypeCode

\ )

**Constraints in‘€€nglish** N
\ [10] Abstract YalueDefs may only derive from other abstract ValueDefs

[11] base (ifany) refers to a concrete ValueDef

[12] abstfactBase refers onlyto abstract ValueDefs

0.n +base

InterfaceDerived From \

\\ **Censtraints in OCL
[10) isAbstractimplies base->isEmpty}
[11){ base->notEmpty implies not base.isAbstract }
\ [12]{ abstractBase->forAll(isAbstract) }
**Constraints in English**

[13] Abstract InterfaceDefs mayonly'dérive from other abstract InterfaceDefs

**Constraints in OCL
[13]{ isAbstractimplies base->forAll (isAbstract) }

Figure 11.9-Value Types

11.1/1(8-Naming

Figure 11.10 focuses on the aspects of the metamodel that concern naming.
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Contained

identifier : string
repositoryld : string
version : string

/L absoluteNam e - string

+contents

0..n

Contains

+de fin ed In

‘ 0..1

Container

lookupName()
lookup ()
getFilteredContents()

*Constraints in English**
14] Contained elementshave unique names within theirContainer

*Constraintsin OCL **
14] {contents->forAll (cO, c1 | cO <> c1,implies cO.identifier <> c1.identifier) }

Figufe 11.10- Naming

11.1]1.9 Operations

As mentioned earlier in‘this clause (“A Structural Comparison of the BaseIDL Package with the Existing IR”

page

177), the metamodel generally does not declare CRUD operations for the metaclasses, due to the fact that

n
he MOF

autorhatically generates such operations based on the structural metamodel. However, a few convenience operations are

definpd on the‘Container metaclass, as illustrated by Figure 11.11.

fal $ol
SOmMamer

lookupName(searchName : string, levels ToSearch: long, limitToType : DefiniionKind, exdudelnherited : boolean): Contained

lookup(searchName : string): Contained
getFilteredContents(limitToType : DefiniionKind, includelnherited : boolean) : Contained

Figure 11.11- Convenience Operations
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11.1.2 ComponentIDL Package

11.1.2.1 Overview

The following UML class diagram describes a metamodel representing the extensions to IDL defined by the CORBA

Comppormemntviod ISt 3 X OIS 3

metaimodel dependent on a metamodel representing the base IDL.

O 0 his

O —
Interfmd 0"r +SLE*EE I - - - QErahde
g _on | (fomEmeOl £ (fomBaseiDL)
\ﬁ\\
1 N s |
+provides _— \
0.n
0.n \
UsesDef \
ProvidesDef
gmutige: poean _L_ |
0.n \
+facet o “
+receptacle on |
1 1 |
: m1 0.r
0.n| ConmmnertDd -compor ¢
0.n +hare
0.n
+home
ErritsDef N o -
EventPor
Def
0.r L
Event Type
ventD: 0.1
7 Fope
: g ValueDef
(fomBaselDL)

Figure 11.12- ComponentIDL Package - Main Diagram
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11.1.2.2 Containers and Contained Elements

The following UML class diagram (Figure 11.13) describes the derivation of the metamodel elements from the BaseIDL
Container and Contained elements:

+definedIn . 0..n
Container @ Contains Contained
(from BaselDL) 0.1 reontents o m BaselDL)
InterfaceDef
(from BaselDL) ValueDef
(from BaselDL)

: 7

ComponentDef HomeDef EventDef
EventPortDef
Z% OperationDef
(from BaselDL)
ProvidesDef
EmitsDef %
UBEEIYa Publishes Def
FactoryDef FinderDef
ConsumesDef

Figure 11.13- Containment Hierarchy

Each|of the subtypes of Contained shown in Figure 11.13 can only be defined within certain subtypes of Contafner.
Figute 14414 formally specifies these constraints via the OMG’s Object Constraint Language (OCL), and suppletpents the
OCLllby expressing the constraints in natural language for the benefit of readers who are not familiar with OCL.
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Container |+definedin +contents | Contained
(from BaselDL Contains =(from BaselDL
0..1 0..n

ProvidesDef

EventPortDef

**Constraints in English**
within a ComponentDef

**Constraints in OCL **

[1]AFacetDef can be defined only

[1] {definedIn.oclType = Com ponentDef}

“*Constraints in Englis h**
[2]AReceptacleDefcan be defined only
within a ComponentDef

“*Constraints in OCL **
[2] {definedIn.ocIType = Com ponentDef}

**Constraints in English**
[3] An EventinteractionDefcan be
defined only within a ComponentDef

**Constraints in OCL **

[3]{definedIn.ocIType = ComponentDef}

**Constraints in English**
within a HomeDef

**Constraints in OCL **

[4] AFactoryDef can be defined only

[4]{definedIn.oclType = HomeDef}

FactoryDef
1

**Caonstraints in English**
[5}AEinderDef can be defined only within
a'HomeDef

**Constraints in OCL **
[5]{definedIn.oclType = HomeDef}

|

|
FinderDef
1
I

*tConstraints in English**
within a HomeDef

**Constraints in OCL **
[6]{definedIn.oclType = HomeDef}

[6}APrimaryKeyDef can be defined only

Figurfe 11.14- Constraints on Containment of Elements Defined In ComponentDef

An i1
descr

stanceof ComponentDef describes a CORBA component in an abstract manner. The definition contains a
iption' of all features of a component that are visible from the outside. More precise, it defines all interfacg

s
e visible

inclu

to the outside are:
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The component equivalent interface, containing all implicit operations, operations and attributes that are inherited by a
component (also from supported interfaces), and attributes defined inside the component.

The facets of a component; that is, all interfaces that are provided by the component to the outside.
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« The receptacles of a component; that is, all interfaces that are used by a component.

« The events, which a component can emit, publish, or consume.

If a component is going to be implemented, all these features must be handled by the component implementation. To
provide a common basis for defining the related implementation definitions (as part of CIF) the abstract metaclass

ACIIned Nne CldClaSScC omponentpoe Frovidespe usespe finedas

and rve

Comj :
subclpsses of the metaclass ComponentFeature.

Com ponentFeature
| |

ProvidesDef UsesDef ComponentDef EveqtPortDef

All of ComponentDef's composition Associations shown in the main diagram (Figure 11.12 on page 188) are derived from
the BuseIDL metamodel’s Contains Association between Contaiperrand Contained. As shown by Figure 11.13 ¢n
page [189, ComponentDef inherits that Association from InterfacePef, which inherits it from Container.

The following class diagram (Figure 11.15 on page 192) details these derived Associations. A “/” prefix in an Aspociation
namg denotes that the Association is derived, and sets the*MOF's “isDerived” property for the Association. Th¢
constraints for each of the derived Associations are expressed in the OMG's Object Constraint Language and dedlare how
the Alssociations are derived from the Contains Agsociation.

The §<implicit>> stereotype is a standard UML stereotype that designates the Association as conceptual rather [than
manifest. An <<implicit>> Association is‘ighored when generating IDL for the metamodel via the MOF-IDL mapping. It
is alsp ignored when deriving the XML DTD for the metamodel via the MOF-XML mapping specified by the XMI
specification. The Contains association is sufficient for generating the accessor methods in the IDL allowing the
contdinments to be traversed. If(theSe Associations were not marked as <<implicit>>, then additional accessor methods
woulfl be generated to do th¢ more focused traversals that they conceptualize. In the judgement of the submittefs the
genetfation of these additional accessor methods would expand the footprint of the IDL interfaces more than is wiarranted,
giver| that the containments can be traversed by the single inherited Contains Association.

The flact that these . <<implicit>> Associations are ignored when generating the IDL for the metamodel does not rhean that
they have no bé€aning on the contents of a repository. The “reflective” interfaces that all MOF metaobjects inherif have an
operdtion called metaObject that returns a metaobject. This metaobject is part of the metamodel rather than par{ of a
moddl; in‘other words, it is actually a meta-metaobject that is part of the description of the metamodel. The definitions of
the <<imiplicit>> Associations in which a metaobject participates would be available via this meta-metaobject. [The
multiplicity constraints of these Associations would be available as well. Thus, for example, the fact that a ComponentDef
aggregates zero or more UsesDef metaobjects is discoverable through such meta-metaobjects and thus serves as a formal
constraint on the Contains Association from which the aggregation is derived.

Furthermore, when the state of the metamodel is streamed in conformance with the DTD for the MOF meta-metamodel,
the state that specifies the <<implicit>> Associations are part of the stream. The DTD for the MOF meta-metamodel is
contained in the XMI specification. XML streams conforming to that DTD and which contain the state of the IR
metamodel are included in “MOF DTDs and IDL for the Interface Repository Metamodel” on page 197.
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Container +definedin 0.n Contained
from BaselDL; Contains {from BaselDL])
+contents
0.1
UsesDef
ProvidesDef 0.n
.n
+facet
IS <<implicit>>
<<implicit>>

/Component_Facet

*

*

053

*

*

=

Constraints in English**

All of the FacetDef metaobjects that populate
k Association also populate the
mponentDef's inherited Contains Association

1 #component

/Component_Reteptacle

**Constraints in English**

[8] All of the ReceptacleDef métaobjects that
populate this Association also'populate the
ComponentDefs inherited\Contains

Constraints in OCL**
{component.contents->includesAll (provides)}

EmitsDef ‘

+compenent

Association

**Constraints in OGL**
[8] {com ponent.contents->includesAll (uses)}

+compol

<<implicit>>
/Component_Publishes

+publishes| 0-n ‘

+consumes
0..n

ConsumesDef

=G
914
this
Con|

*C
[9{

nstraints in English**

| of the Emits Def metaobjects that populate
IAs sociation also populate the

ponentDef's inherited Contains Asgociation

nstraints in OCL**
omponent.contents->includesAll (emits )}

PublishesDef
**Constraints in English™
[10] All of the PublishesDef metaobjects that populate
this Association also populate the ComponentDefs
inherited Contains Association

**Constraints in OCL**
[10] {component.contents->include sAll (publishes)}

**Constraints in English**

[11] All of the ConsumesDef metaobjects that popul.
this Association also populate the ComponentDef's
inherited Contains Association

hte

**Constraints in OCL**
[11]{component.contents->includesAll (consumes);

Figune 11.15- Implicit Derived Containments with ComponentDef as the Composite

Hom{

Def’s'Composition Associations also are derived from the Contains Association. As shown in Figure 11.1]

page

189) HomeDef descends from Container. All of the components of its composition Associations descend f

on
om

Contained. As with the derived Associations in which ComponentDef plays the composite role, the derived Associations
in which HomeDef plays the composite role are marked as <<implicit>> to prevent excess IDL generation. Figure 11.16

formally defines the constraints that define the semantics of the derivations.

192
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Figu
111

The
Comp
exten
Valud

Figuge 11.17 expresses the ValueDef constraints formally. Note that it uses an OCL technique of defining a side-¢

oper4

The
meta
of Va

Figu

FinderDef
FactoryDef —
——
0- +finder
oon +factory
<<implieit>>
<<implicit>> /Home~Finder
/Home_ tory
1 +home
+home
**Constraints in English** HomeDef **Constraints in English**
[12] All of the FactoryDef metaobjects that populate this [13] All of the FinderDef metaobjects that populate this
Association also populate the HomeDef's inherited Association also populate thesHome Def's inherited
Contains Association Contains Association
**Constraints in OCL** **Constraints in OCL#*
[12] {home.contents->includesAll (factory)} [13] {home.conte nts*>imc€lude sAll (finder)}

e 11.16- Implicit Derived Containments with HomeDef as the Compasite
2.3 ValueDef Constraints EventsDef

lalueDef metaclass, which is part of the BaseIDL Package, ‘participates in a number of Associations define]
onentIDL Package. The emits, publishes, and consumes.declarations that are part of the component model
sions all reference a ValueDef. Furthermore, the primaryKey declaration within ~ome declarations refereng
Def. However, the IDL type of the ValueDef is constrained, as explained in the Component Model clause.

tion to support recursion, which is required to traverse the transitive closure of a ValueDef's inheritance hi

Component IDL metamodel is changed to introduce the new metatype eventtype. This metatype is introdu
lass EventDef, which is a specialization of ValueDef. Inheritance for instances of EventDef'is allowed from
ueDef and EventDef, howevergsinstances of ValueDef are not allowed to inherit from instances of EventDd

ValueDef
(from BaselDL)
EventDef —|&isAbstract:boolean
L— <disCustom :boolean

<#isTruncatable : boolean

e 11:47- The new metatype eventtype

d by the
IDL
es a

ffect free
erarchy.

ed as a
nstances

f.

The former metaclass EventDef as contained in the metamodel for ComponentIDL in orbos/99-07-02 is renamed to
EventPortDef. The Association between EventPortDef and ValueDef is removed. Instead, there is a similar Association
defined between EventPortDef and EventDef. The metamodel for Component IDL is shown in Figure 11.12 on page 188.

11.1.

2.4 Additional Type and Inheritance Constraints

Figure 11.18 and Figure 11.19 define additional constraints on the ComponentDef, HomeDef, FactoryDef, and FinderDef
metaclasses.
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Typed | +typed +dIType| /DLType
fom BaselDly————— ——=ffrom BaselDL)
0.n 1
0.n +derived **Constraints in English** N
+base| InterfaceDef [17]The return type mustbe OperationDef **Constraints in English*® AN
o-n BaselDL the same as the type of the (from BaselDL) [18] The return type mastbe‘the
(from component that the same as the type of the
+supports 0.n A FactoryDefs home manages. component thatthe FinderDefs
home manages:
**Constraints in OCL**
[171{type = **Constraints.OCL**
home.manages .type} [18] {type'=home.manages .type|
FactoryDef FinderDef |~
— |
0.0 +factory 0..n/Hinder
—
\\
—
—
0.n ComponentDef | _ 1 +component

+components \:\‘ 0..n+home k_—v‘

**Cpnstraints in English** AN

[19]AComponentDef C maybe dervied from at most one base. **Constraints,in English** AN
[20] Furthermore, that one base mustbe a ComponentDef [23] AHomeDef may be dervied from atmostone base.
[21]AComponentDef may not define operations [24] Furthermore, that one base mustbe a HomeDef

[22] Asupported InterfaceDef must not be one of the derived forms of Interface Def **Constraints in OCL**

(i.e]a ComponentDef ora HomeDef).
[23]{base->size <= 1}
**Cpnstraints in OCL**
[24] {base->notEmptyimplies (base->forAll (oclType = HomeDef)}
[19){base->size <=1}

[20]{base->notEmptyimplies (base->forAll (ocIType = Com ponentDef)}

[21]{contents->forAll (oclType <> OperationDef)}

[22]{s upports->forAll (oclls TypeOf (InterfaceDef)) }

Figure 11.18- Additional Component, Home, Factory, and Finder Constraints
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ComponentDef [fcomponent 1 HomeDef

0.. +home

+home 0..n

\

**Constraints in English** AN

+primary_key
[31] Given a home definition H that manages a component type T,.and-given a
0..1 home definition H’that manages a component type T’, such thatH’is derived from|

ValueDef H, then T' mustbe identicalto T orderived (directly or indirectly) from T.
(from BaselDL) [32] Furthermore, if H or one of its ancestors defines a primary“key K and H'
<isAbstract: boolean defines a primary key K', then K' must be identical to or dexived (directly or
<zisCustom : boolean indirectly) from K.
<isTruncatable : boolean
**Constraints in OCL**

[31,32]
NOTE: Uses previously-defined additional ©CL_operation "descendsFrom" and ne
additional OCL operation "primaryKey"

{self.base->forAll (baseHome | selfmanages.descendsFrom (baseHome.manages
and

primaryKey (self)->notEmpty imp lies
primaryKey

(self).type.descendsFrom
(primaryKey(baseHome)type)
)

}
**Additional O Ck/Operation*

primaryKey (home : HomeDef) : PrimaryKeyDef
{

if hom'’e.kely->isEm pty then
if home.base->isEmpty then
result = home key
else
primaryKey (home.base)
endif
else
result= home....

Figure 11.19- Home and Primary Key Constraints
11.1J2.5 Constraints on Basic Components

The CORBA CGomponent Model defines the notion of basic components. The ComponentDef metaclass has an gttribute
namgd isBagsic. The fact that a component is basic can actually be computed from the component declaration — if the
compjonent observes certain constraints, it is basic. Thus, strictly speaking, the isBasic attribute is not necessary. HHowever,
the aftribute greatly simplifies the process of determining whether a component definition is basic.

Given the circumstances, it would seem appropriate to define the isBasic attribute as a derived one. In the MOF and
UML, isDerived is an attribute of Attribute that indicates that the information can be computed from other information in
the model. However, the XMI standard specifies that the state of derived attributes is not deposited in XMI/XML streams
representing models. Thus, if the isBasic attribute were marked as derived, the state of the attribute would not appear in
XMI streams representing CORBA-based object models. The authors have therefore decided not to mark the isBasic
attribute of ComponentDef as derived.
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The constraints on basic components are modeled formally as shown in Figure 11.20.

o

+base

0..n
InterfaceDef +derived
(from BaselDL)
N—
i +uses \\
+provides 1 ) \\
0.n +providesDef 0..n +usesDef

UsesDef

wmultiple : boolean FactoryDef
—

+receptacle 0

ProvidesDef

FinderD)

ComponentDef | +component 1 HomeDef

— — — 0... +home

“English* AN /

[33] Basic components shall not have

ports and do not inherit from other *English* AN

components. [34] Homes of basic Components have
only factories and finders, do not inherit

*OCL* from other homes, and manage only

[33] isBasic implies basic components.

facet->isEmpty and

receptacle->isEmpty and *oCcL*

emits->isEmpty and [34] manages->isBasic implies

publishes->isEmpty and (key->isEmpty and base->isEmpty and

consumes->isEmpty and manages.isBasic)

base->isEmpty

Figurfe 11.20--Constraints on Basic Components

11.2“2Conformance Criteria

This clause identifies the conformance points required for compliant implementations of the interface repository
metamodel architecture.
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11.2.1 Conformance Points

In the previous sub clause, the MOF metamodel of the Interface Repository is defined. The following sub clause defines
the XMI format for the exchange of Interface Repository metadata and the IDL for a MOF-compliant Interface
Repository. Support for the generation and consumption of the XMI metadata and for the MOF-compliant IDL is optional.

11..L MOF DTDs and IDL for the Interface Repository Metamodel

The XMI DTDs and IDL for the Interface Repository metamodel are presented in this sub clause. The_ DTDs are
genetfated by applying the MOF-XML mapping defined by the XMI specification to the MOF-comipliant metamodel

descijibed in “Introduction” on page 177. The IDL is generated by applying the MOF-IDL mapping defined in the MOF
specification to the metamodels and was validated using the IDL compilers.

The IDL requires the inclusion of the reflective interfaces defined in the Meta Object Eacility (MOF) specificatjon
(httpy/www.omg.org/technology/documents/formal/mof.htm).

11.3.1 XMI DTD

<l-- -—>
<l-- -—>
<!I-- XMl is the top-level XML element for XMI transfer text -->
<l-- -—>

<IELEMENT XMI (XMl.header?, XMl.content?, XMI.difference*,
XMl.extensions*)>

<IAT[TLIST XMI

xmi.version CDATA #FIXED "1.1"

timestamp CDATA #IMPLIED

verified (true|false) #IMPLIED>

<I-- >
<I-- -—>
<I-- XMl.header contains documentation and identifies the model, -->
<I-- metamodel, and metametamodel -->
<|-- >

<IELEMENT XMI.header (XMl.documentation?, XMIl.model*, XMIl.metamodel*,
XMI.metametamodel*, XMl.import*)>

<l-- -—->
<l|-- -—->
<!-- documemntation fortransfer data ==
<l-- -—->

<IELEMENT XMI.documentation (#PCDATA | XMl.owner | XMl.contact |
XMl.longDescription | XMl.shortDescription |
XMl.exporter | XMl.exporterVersion |
XMl.notice)*>

<IELEMENT XMI.owner ANY>
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<IELEMENT XMlI.contact ANY>
<IELEMENT XMlI.longDescription ANY>
<IELEMENT XMIl.shortDescription ANY>
<IELEMENT XMIl.exporter ANY>
<IELEMENT XMIl.exporterVersion ANY>

<IELEMENT XMl exparterlD ANY>
<IELEMENT XMI.notice ANY>
<l-- -—>
<l-- >
<l-- XMl.element.att defines the attributes that each XML element -->
<!-- that corresponds to a metamodel class must have to conform to -->
<!-- the XMl specification. -->
<l-- -->
<IENTITY % XMl.element.att

'xmi.id ID #IMPLIED xmi.label CDATA #IMPLIED xmi.uuid

CDATA #IMPLIED ">
<l-- -—->
<|-- -->
<l-- XMLlink.att defines the attributes that each XML element that -->
<l-- dorresponds to a metamodel class must have to enable jt'to -->
<!I-- function as a simple XLink as well as refer to model -->
<l-- gonstructs within the same XMl file. -->
<l-- -—->
<IENTITY % XMl.link.att

'href CDATA #IMPLIED xmi.idref IDREF #IMPLIED xml:link

CDATA #IMPLIED xlink:inlineAtrue|false) #lMPLIED

xlink:actuate (show|user) #IMPLIED xlink:content-role

CDATA #IMPLIED xlink:title CDATA #IMPLIED xlink:show

(embed|replace|new) #IMPLIED xlink:behavior CDATA

#IMPLIED">
<l-- -—->
<|-- -—>
<l-- XMIl.model identifies the model(s) being transferred -->
<|-- >
<IELEMENFXMI|.model ANY>
<IATTIHST XMI.model %XMl.link.att;

xminame  CDATA #REQUIRED
xmi.version CDATA #IMPLIED>

<l-- -—->
<|-- -—->
<l-- XMIl.metamodel identifies the metamodel(s) for the transferred -->
<l-- data -->
<l-- -—->
198
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<IELEMENT XMIl.metamodel ANY>

<IATTLIST XMIl.metamodel %XMl.link.att;
xmi.name CDATA #REQUIRED
xmi.version CDATA #IMPLIED>

<l-- >
<l-- -—>
<!l-- XMl.metametamodel identifies the metametamodel(s) for the -->
<l-- tfransferred data -->
<l-- -—>

<IELEMENT XMI.metametamodel ANY>
<IAT[TLIST XMIl.metametamodel %XMl.link.att;
xmi.name CDATA #REQUIRED
xmi.version CDATA #IMPLIED>

<I-- >
<I-- >
<!l-- XMLimport identifies imported metamodel(s) -->
<|-- -

<IELEMENT XMl.import ANY>
<IAT[TLIST XMl.import %XMI.link.att;
xmi.name CDATA #REQUIRED
xmi.version CDATA #IMPLIED>

<l-- -—->
<l-- -—>
<l-- XMl.content is the actual data being transferred -->
<l-- -—->

<IELEMENT XMIl.content ANY>

<l-- -—->
<l-- -—->
<!-- XMl.extensions contains data to transfer that does not conform -->
<l-- tp the metamodel(s)’in the header -->
<|-- S

<IELEMENT XMI.extensions ANY>
<IAT[TLIST:XMI.extensions
xmi.extender CDATA #REQUIRED>

<l-- -—->
<l|-- -—->
<l-- extension contains information related to a specific model -->
<l-- construct that is not defined in the metamodel(s) in the header -->
<|-- >

<IELEMENT XMIl.extension ANY>
<IATTLIST XMl.extension %XMlI.element.att; %XMl.link.att;
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xmi.extender CDATA #REQUIRED
xmi.extender|D CDATA #IMPLIED>

<|-- -—>
<l-- -—>
<l-- XMl difference holds XMl elements rpprpqpnfing differences to a -—>
<!-- hase model -->
<l-- -—>

<IELEMENT XMlI.difference (XMl.difference | XMl.delete | XMl.add |
XMl.replace)*>
<IATTLIST XMl.difference %XMIl.element.att; %XMl.link.att;>

<l-- >
<I-- >
<l-- XMl.delete represents a deletion from a base model = 1
<l-- >

<IELEMENT XMl.delete EMPTY>
<IATTLIST XMl.delete %XMl.element.att; %XMl.link.att;>

<l-- -—->
<|-- -
<!-- XMl.add represents an addition to a base model -->
<l-- -—->

<I[ELEMENT XMl.add ANY>
<IATTLIST XMl.add %XMIl.element.att; %XMl:link.att;
xmi.position CDATA "-1">

<l-- -—->
<|-- -—>
<l-- XMl.replace represents the feplacement of a model construct -->
<!-- With another model construct in a base model -->
<|-- S

<IELEMENT XMl.replace ANY>
<IATTLIST XMl.replace %XMl.element.att; %XMI.link.att;
xmi.position CDATA "-1">

<l-- -—->
<l-- -—>
<l-- XM¥reference may be used to refer to data f‘\’poQ not defined in >
<!-- the metamodel -->
<l-- -—->

<IELEMENT XMIl.reference ANY>
<IATTLIST XMl.reference %XMlI.link.att;>

<l-- -—->
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<IELEMENT XMl field ANY>

<IELEMENT XMl.seqltem ANY>
<IELEMENT XMlI.octetStream (#PCDATA)>
<IELEMENT XMIl.unionDiscrim ANY>

<IELEMENT XMl.enum EMPTY>
<IAT[TLIST XMIl.enum xmi.value CDATA #REQUIRED>

<IELEMENT XMl.any ANY>
<IAT[TLIST XMl.any %XMl.link.att;
xmi.type CDATA #IMPLIED
xmi.name CDATA #IMPLIED>

<IELEMENT XMI.CorbaTypeCode (XMI.CorbaTcAlias|XMI.CorbaTeStruct|
XMI.CorbaTcSequence|XMI.CorbaTcArray|XMI.CorbaTcERum|
XMI.CorbaTcUnion|XMI.CorbaTcExcept|XMI.CorbaTcString|
XMI.CorbaTcWstring|XMI.CorbaTcShort|XMI.CorbaIclong|
XMI.CorbaTcUshort|XMI.CorbaTcUlong|XMI.CorbaTcFloat|
XMI.CorbaTcDouble|XMI.CorbaTcBoolean|XMl:CorbaTcChar|
XMI.CorbaTcWchar|XMI.CorbaTcOctet| XMI.CorbaTcAny|
XMI.CorbaTcTypeCode|XMI.CorbaTcPrincipal| XMI.CorbaTcNull|
XMI.CorbaTcVoid|XMI.CorbaTcLongLong|XMI.CorbaTcUlongLong|
XMI.CorbaTcObjRef|XMI.CorbaTcLengDouble)>

<IAT[TLIST XMI.CorbaTypeCode %XMl-element.att;>

<IELEMENT XMI.CorbaTcAlias (XMI:CorbaTypeCode)>
<IAT[TLIST XMI.CorbaTcAlias

xmi.tcName CDATA #REQUIRED

xmi.tcld CDATA #IMPLIED>

<IELEMENT XMI.CorbaTcStruct (XMI.CorbaTcField)*>
<IAT[TLIST XMI.CorbaTcStruct

xmi.tcName CDATA #REQUIRED

xmi.t¢cld/ CDATA #IMPLIED>

<IELEMENT XMI.CorbaTcField (XMI.CorbaTypeCode)>

<IATILST XML CorbaTcEield
xmi.tcName CDATA #REQUIRED>

<IELEMENT XMI.CorbaTcSequence (XMI.CorbaTypeCode|XMI.CorbaRecursiveType)>

<IATTLIST XMI.CorbaTcSequence
xmi.tcLength CDATA #REQUIRED>

<IELEMENT XMI.CorbaRecursiveType EMPTY>
<IATTLIST XMI.CorbaRecursiveType

© ISO/IEC 2012 - All rights reserved

201


https://standardsiso.com/api/?name=e5d1ee25e98699220fd833c7d94a0b04

ISO/IEC 19500-3:2012(E)

xmi.offset CDATA #REQUIRED>

<IELEMENT XMI.CorbaTcArray (XMI.CorbaTypeCode)>
<IATTLIST XMI.CorbaTcArray

<IEL
<IAT

<IEL
<IAT

<IEL
<IAT

<IEL
<IAT

<IEL
<IAT

<IEL
<IAT

<IEL
<IAT

<IEL
<IAT

<IEL

xmi.tcLength CDATA #REQUIRED>

EMENT XMI.CorbaTcObjRef EMPTY>

LIST XMI.CorbaTcObjRef
xmi.tcName CDATA #REQUIRED
xmi.tcld CDATA #IMPLIED>

EMENT XMI.CorbaTcEnum (XMI.CorbaTcEnumLabel)*>
TLIST XMI.CorbaTcEnum

xmi.tcName CDATA #REQUIRED

xmi.tcld CDATA #IMPLIED>

EFMENT XMI.CorbaTcEnumLabel EMPTY>
TLIST XMI.CorbaTcEnumLabel
xmi.tcName CDATA #REQUIRED>

EMENT XMI.CorbaTcUnionMbr (XMI.CorbaTypeCode, XMl.any)>
TLIST XMI.CorbaTcUnionMbr
xmi.tcName CDATA #REQUIRED>

EMENT XMI.CorbaTcUnion (XMI.CorbaTypeCodey XMI.CorbaTcUnionMbr*)>
[LIST XMI.CorbaTcUnion

xmi.tcName CDATA #REQUIRED

xmi.tcld CDATA #IMPLIED>

EMENT XMI.CorbaTcExcept (XMI.€orbaTcField)*>
[LIST XMI.CorbaTcExcept
xmi.tcName CDATA #REQUIRED
xmi.tcld CDATA #IMPLIED>

EMENT XMI.CorbaTcString EMPTY>
TLIST XMI.CorbaTcString
xmi.tcLength €DATA #REQUIRED>

EMENT XMI:CorbaTcWstring EMPTY>
TLIST XMiCorbaTcWstring
xmi:tcLength CDATA #REQUIRED>

EMENT XMI.CorbaTcFixed EMPTY>

<IATTLIST XMI.CorbaTcFixed

xmi.tcDigits CDATA #REQUIRED
xmi.tcScale CDATA #REQUIRED>

<IELEMENT XMI.CorbaTcShort EMPTY>
<IELEMENT XMI.CorbaTcLong EMPTY>
<IELEMENT XMI.CorbaTcUshort EMPTY>
<IELEMENT XMI.CorbaTcUlong EMPTY>
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<IELEMENT XMI.CorbaTcFloat EMPTY>
<IELEMENT XMI.CorbaTcDouble EMPTY>
<IELEMENT XMI.CorbaTcBoolean EMPTY>
<IELEMENT XMI.CorbaTcChar EMPTY>
<IELEMENT XMI.CorbaTcWchar EMPTY>
<IELEMENT XMI CorbaTcOctet EMPTY>
<IELEMENT XMI.CorbaTcAny EMPTY>
<IELEMENT XMI.CorbaTcTypeCode EMPTY>
<IELEMENT XMI.CorbaTcPrincipal EMPTY>
<IELEMENT XMI.CorbaTcNull EMPTY>
<IELEMENT XMI.CorbaTcVoid EMPTY>
<IELEMENT XMI.CorbaTcLongLong EMPTY>
<IELEMENT XMI.CorbaTcUlongLong EMPTY>
<IELEMENT XMI.CorbaTcLongDouble EMPTY>

<IATTLIST XMI xmIns:BaselDL CDATA #IMPLIED>

<l-- -—->
<l-- -—->
<!-- METAMODEL PACKAGE: BaselDL -->
<l-- -—->
<l-- -—->

<IENTITY % BaselDL:PrimitiveKind '(PK_NULL| PK_VOID|PK_SHORT| PK_LONG|
PK_USHORT|PK_ULONG|PK_FLOAT|PK_DOUBLE|PK_BOOLEAN|PK_CHAR|PK_OCTET|PK_ANY|
PK_LONGDOUBLE| PK_WSTRING|PK_TYPEEODE|PK_WCHAR|PK_PRINCIPAL|PK_STRING]|
PK_ULONGLONG|PK_OBJREF| PK_LONGLONG)">

<IENTITY % BaselDL:ParameterMode /(PARAM_IN| PARAM_OUT|PARAM_INOUT)">

<IENTITY % BaselDL:DefinitionKind“(DK_NONE|DK_ALL|DK_ATTRIBUTE]|
DK _CONSTANT|DK_EXCEPTION|DK_INTERFACE|DK_MODULE|DK_OPERATION|DK_TYPEDEF|
DK _ALIAS|DK_STRUCT|DK_UNION| DK_FIXED|DK_ENUM|DK_PRIMITIVE|DK_STRING]|
DK _SEQUENCE|DK_WSTRING|DK_ARRAY|DK_REPOSITORY)">

<l-- -—->
<l|-- -—->
<I-- METAMODELCLASS: BaselDL.Typed —->
<l-- -—->
<l-- -—->

<|IELEMENT BaselDL:Tvped.idiTvpe (BaselDL: DL Tvpe)*>
PAL J \ JE T

<IENTITY % BaselDL:TypedFeatures 'XMl.extension |
BaselDL:Typed.idIType'>

<IENTITY % BaselDL:TypedAtts '%XMIl.element.att; %XMI.link.att;
idIType IDREFS #IMPLIED'>

<IELEMENT BaselDL:Typed (%BaselDL:TypedFeatures;)*>
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<IATTLIST BaselDL:Typed %BaselDL:TypedAtts;>

<--

-->

<l--
<l--

ETAMODEI Cl ASS:- BaselDl ParameterDef >

<l--
<l--

-->

<IEL
<IEL
<IAT
<IEN
Ba
Ba

<IEN
ide|

EMENT BaselDL:ParameterDef.identifier (#PCDATA|XMI.reference)*>

EMENT BaselDL:ParameterDef.direction EMPTY>

TLIST BaselDL:ParameterDef.direction xmi.value %BaselDL:ParameterMode; #REQUIRED>
TITY % BaselDL:ParameterDefFeatures '%BaselDL:TypedFeatures; |
5elDL:ParameterDef.identifier |

selDL:ParameterDef.direction'>

TITY % BaselDL:ParameterDefAtts '%BaselDL: TypedAtts;
htifier CDATA #IMPLIED

dirgction %BaselDL:ParameterMode; #IMPLIED">

<IEL

<IAT

<l--

EMENT BaselDL:ParameterDef (%BaselDL:ParameterDefFeatures;)*>

TLIST BaselDL:ParameterDef %BaselDL:ParameterDefAtts;>

-—->

<l--

<!l-- METAMODEL CLASS: BaselDL.Contained ->

<l--
<l--

-->

<IEL

<IEL

<IEL

<IEL

<IEN

EMENT BaselDL:Contained.definedIn (BaselDL:Container)*>
EMENT BaselDL:Centained.identifier (#PCDATA|XMI.reference)*>
EMENT BaselDLContained.repositoryld (#PCDATA|XMl.reference)*>
EMENT BaselDL:Contained.version (#PCDATA|XMI.reference)*>

TH Y-% BaselDL:ContainedFeatures "XMIl.extension |

Ba

EelDL :Contained. definedln !

BaselDL:Contained.identifier |
BaselDL:Contained.repositoryld |
BaselDL:Contained.version'>

<IEN

TITY % BaselDL:ContainedAtts '%XMI.element.att; %XMl.link.att;

definedIn IDREFS #IMPLIED

ide

ntifier CDATA #IMPLIED

repositoryld CDATA #IMPLIED
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version CDATA #IMPLIED>
<IELEMENT BaselDL:Contained (%BaselDL:ContainedFeatures;)*>

<IATTLIST BaselDL:Contained %BaselDL:ContainedAtts;>

<l-- -—>
<l-- -—>
<!-- METAMODEL CLASS: BaselDL.ConstantDef -->
<l-- -
<l-- -—>

<IELEMENT BaselDL:ConstantDef.constValue (XMl.any)>

<IENTITY % BaselDL:ConstantDefFeatures '%BaselDL:TypedFeatures; |
BagelDL:Contained.definedin |
BagelDL:Contained.identifier |
BagelDL:Contained.repositoryld |
BagelDL:Contained.version |
BagelDL:ConstantDef.constValue'>

<IENTITY % BaselDL:ConstantDefAtts '%BaselDL:TypedAtts;
definedin IDREFS #IMPLIED
identifier CDATA #IMPLIED
regositoryld CDATA #IMPLIED
version CDATA #IMPLIED'>

<IELEMENT BaselDL:ConstantDef (%BaselDL:ConstantDefFeatures;)*>

<IAT[TLIST BaselDL:ConstantDef %BaselDL:ConstantDefAtts;>

<l-- -—->
<l|-- -—->
<l-- METAMODEL CLASS: BaselDL.Container -->
<l|-- -—->
<l-- -—->

<IELEMENT BaselDl*Container.contents (BaselDL:Contained|
BagelDL:ConstantDef|BaselDL:TypedefDef|BaselDL:StructDef|
BagelDL:UnionDef|BaselDL:EnumDef|BaselDL:AliasDef]|
BagelDL:ValueBoxDef|BaselDL:Container|BaselDL:ModuleDef|
BagelDL:InterfaceDef|ComponentIDL:ComponentDef| ComponentIDL:HomeDef|
Bakelll '\lnlllnnnf!(‘nmpnnnnﬂnl 'F\/nnfnnf!(‘lF'(‘nmpnnnnﬂmplnnf!
CIF:HomelmplDef|BaselDL:ValueMemberDef|
BaselDL:OperationDef|[ComponentIDL:FactoryDef|ComponentIDL:FinderDef|
BaselDL:ExceptionDef|BaselDL:AttributeDef|
CIF:ArtifactDef|CIF:SegmentDef|ComponentIDL:ProvidesDef|
ComponentIDL:UsesDef|[ComponentIDL:EventPortDef|ComponentIDL:EmitsDef|
ComponentIDL:ConsumesDef|ComponentIDL:PublishesDef)*>

<IENTITY % BaselDL:ContainerFeatures '%BaselDL:ContainedFeatures; |
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BaselDL:Container.contents'>

<IENTITY % BaselDL:ContainerAtts '%BaselDL:ContainedAtts;'>

<IELEMENT BaselDL:Container (%BaselDL:ContainerFeatures;)*>

<IAT[TLIST BaselDL:Container %BaselDL:ContainerAtts;>

<l--
<l--
<l--
<l--
<l--

<IEN

<l--
<l--
<l--
<l--
<l--

<l--
<l--
<l--
<l--

-->
-—->
NMETAMODEL CLASS: BaselDL.ModuleDef -->
-—->
-—>
<IELEMENT BaselDL:ModuleDef.prefix (#PCDATA|XMl.reference)*>
TITY % BaselDL:ModuleDefFeatures '%BaselDL:ContainerFeatures; |
BagelDL:ModuleDef.prefix'>
<IENTITY % BaselDL:ModuleDefAtts '%BaselDL:ContainerAtts;
prefix CDATA #IMPLIED">
<I[ELEMENT BaselDL:ModuleDef (%BaselDL:ModuleDefFeatures;)*>
<IATTLIST BaselDL:ModuleDef %BaselDL:ModuleDefAtts;>
-—->
-—->
METAMODEL CLASS: BaselDL.IDLType -->
-—->
-—->
<IENTITY % BaselDL:IDLTypeFeatures 'XMl.extension">
<IENTITY % BaselDL:IDLTypeAtts '%XMI.element.att; %XMl.link.att;">
<IELEMENT BaselDL:IDLType (%BaselDL:IDLTypeFeatures;)*>
<IATTLIST BaselDL:IDLType %BaselDL:IDLTypeAtts;>
-—->
-->
METAMQDEL CLASS: BaselDL. TypedefDef >
-->
-—->

<l--

<IENTITY % BaselDL:TypedefDefFeatures '%BaselDL:IDLTypeFeatures; |

BaselDL:Contained.definedIn |
BaselDL:Contained.identifier |
BaselDL:Contained.repositoryld |
BaselDL:Contained.version'>

206

© ISO/IEC 2012

- All rights reserved


https://standardsiso.com/api/?name=e5d1ee25e98699220fd833c7d94a0b04

<IEN

TITY % BaselDL: TypedefDefAtts '%BaselDL:IDLTypeAtts;

definedin IDREFS #IMPLIED

ide

ntifier CDATA #IMPLIED

repositoryld CDATA #IMPLIED

ver

sion CDATA #IMPI IED'>
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<IEL

<IAT

<l--

FMENT BaselDL:TypedefDef (%BaselDL:TypedefDefFeatures;)*>

TLIST BaselDL:TypedefDef %BaselDL:TypedefDefAtts;>

<l--

<!-- METAMODEL CLASS: BaselDL.InterfaceDef

<l--
<l--

-->

-2

<IEL

<IEL

<IAT

<IEL

<IAT

<IEN
Ba
Ba
Ba
Ba
Ba
Ba
Ba
Ba

<IEN
def
ide
ref

FMENT BaselDL:InterfaceDef.base (BaselDL:InterfaceDef)*>

FMENT BaselDL:InterfaceDef.isAbstract EMPTY>

FMENT BaselDL:InterfaceDef.isLocal EMPTY>

5elDL:Contained.definedin |
5elDL:Contained.identifier |
5elDL:Contained.repositoryld |
5elDL:Contained.version |
selDL:Container.contents |
s5elDL:InterfaceDef.base |
selDL:InterfaceDef.isAbstract |
selDL:InterfaceDefliskocal’>

TITY % BaselDLInterfaceDefAtts '%BaselDL:IDLTypeAtts;
inedIn IDREFS #IMPLIED

htifier CBATA #IMPLIED

ositofyld CDATA #IMPLIED

ve

ion"CDATA #IMPLIED

TLIST BaselDL:InterfaceDef.isLocal xmi.value (true|false) #REQUIRED>

TITY % BaselDL:InterfaceDefFeatures '%BaselDL:IDLTypeFeatures; |

TLIST BaselDL:InterfaceDef.isAbstract xmi.value (true|false) #REQUIRED>

-->

-->

basedDREFS #IMPLIED

isAbstract (true|false) #lMPLIED
isLocal (true|false) #IMPLIED">

<IEL

EMENT BaselDL:InterfaceDef (%BaselDL:InterfaceDefFeatures;)*>

<IATTLIST BaselDL:InterfaceDef %BaselDL:InterfaceDefAtts;>
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<l-- -—>
<l-- -—>
<l-- METAMODEL CLASS: BaselDL.Field -->
<l-- -—>
<l-- -—>

<IELEMENT BaselDL:Field.identifier (#PCDATA|XMI.reference)*>

<IENTITY % BaselDL:FieldFeatures '%BaselDL:TypedFeatures; |
BagelDL:Field.identifier'>

<IENTITY % BaselDL:FieldAtts '%BaselDL: TypedAtts;
identifier CDATA #IMPLIED">

<I[ELEMENT BaselDL:Field (%BaselDL:FieldFeatures;)*>

<IAT[TLIST BaselDL:Field %BaselDL:FieldAtts;>

<l-- -—->
<I-- >
<l-- METAMODEL CLASS: BaselDL.StructDef -->
<|-- -
<l-- -—->

<IELEMENT BaselDL:StructDef.members (BaselDL:Field)*>

<IENTITY % BaselDL:StructDefFeatures '%BaselDL:TypedefDefFeatures; |
BagelDL:StructDef.members'>

<IENTITY % BaselDL:StructDefAtts '%BaselDL: TypedefDefAtts;">
<IELEMENT BaselDL:StructDef (%BaselDL:StructDefFeatures;)*>

<IATTLIST BaselDL:StructDef\%BaselDL:StructDefAtts;>

<l-- -—->
<|-- -—->
<I-- METAMODEI<CLASS: BaselDL.UnionDef —->
<l-- -—>
<l-- -—->

<IELEMENT BaselDL:UnionDef.discriminatorType (BaselDL:IDLType)*>

<IELEMENT BaselDL:UnionDef.unionMembers (BaselDL:UnionField)*>

<IENTITY % BaselDL:UnionDefFeatures '%BaselDL:TypedefDefFeatures; |
BaselDL:UnionDef.discriminatorType |
BaselDL:UnionDef.unionMembers'>

<IENTITY % BaselDL:UnionDefAtts '%BaselDL:TypedefDefAtts;
discriminatorType IDREFS #IMPLIED'>
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<l-- >
<l-- J >
<l-- METAMODEL CLASS: BaselDL.EnumDef -->
<l-- -—>
<l-- -—>
<IELEMENT BaselDL:EnumDef.members (#PCDATA|XMI.reference)*>
<IENTITY % BaselDL:EnumDefFeatures '%BaselDL:TypedefDefFeatures; |
BagelDL:EnumDef.members'>
<IENTITY % BaselDL:EnumDefAtts '%BaselDL:TypedefDefAtts;
members CDATA #IMPLIED'>
<IELEMENT BaselDL:EnumDef (%BaselDL:EnumDefFeatures;)*>
<IAT[TLIST BaselDL:EnumDef %BaselDL:EnumDefAtts;>
<l-- -—->
<lI-- -—->
<l-- METAMODEL CLASS: BaselDL.AliasDef -->
<lI-- -—->
<l-- -—->
<IENTITY % BaselDL:AliasDefFeatures*%BaselDL:TypedefDefFeatures; |
BagelDL:Typed.idIType'>
<IENTITY % BaselDL:AliasDefAtts *%BaselDL: TypedefDefAtts;
idlType IDREFS #IMPLIED'>
<IELEMENT BaselDL:AliasDef (%BaselDL:AliasDefFeatures;)*>
<IAT[TLIST BaselBL:AliasDef %BaselDL:AliasDefAtts;>
<l-- -—->
<l-- -—->
<l-- I‘rlETAMODEL CLASS: BaselDL.StringDef -->
<lI-- ==
<l-- -—->

<IELEMENT BaselDL:StringDef.bound (#PCDATA|XMIl.reference)*>

<IENTITY % BaselDL:StringDefFeatures '%BaselDL:IDLTypeFeatures; |
BaselDL:StringDef.bound'>

<IENTITY % BaselDL:StringDefAtts '%BaselDL:IDLTypeAtts;
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bound CDATA #IMPLIED'>
<IELEMENT BaselDL:StringDef (%BaselDL:StringDefFeatures;)*>

<IATTLIST BaselDL:StringDef %BaselDL:StringDefAtts;>

<l-- -
<l-- -
<l-- METAMODEL CLASS: BaselDL.WStringDef -->
<l-- >
<l-- >

<IELEMENT BaselDL:WStringDef.bound (#PCDATA|XMl.reference)*>

<IENTITY % BaselDL:WStringDefFeatures '%BaselDL:IDLTypeFeatures; |
BaselDL:WStringDef.bound'>

<IENTITY % BaselDL:WStringDefAtts '%BaselDL:|IDLTypeAtts;
bolind CDATA #IMPLIED">

<IELEMENT BaselDL:WStringDef (%BaselDL:WStringDefFeatures;)*>

<IAT[TLIST BaselDL:WStringDef %BaselDL:WStringDefAtts;>

<l-- -—->
<|-- -->
<l-- METAMODEL CLASS: BaselDL.FixedDef -->
<|-- -
<l-- -—->

<IELEMENT BaselDL:FixedDef.digits.(#PCDATA|XMI.reference)*>
<IELEMENT BaselDL:FixedDef/scale (#PCDATA|XMl.reference)*>

<IENTITY % BaselDL:FixedDefFeatures '%BaselDL:IDLTypeFeatures; |
BagelDL:FixedDef.digits-
BaselDL:FixedDefsscale'

<IENTITY % BaselDL:FixedDefAtts '%BaselDL:IDLTypeAtts;
digjts CDATA#IMPLIED
scgle CDATA #IMPLIED">

<IELEMENT BaselDL:FixedDef (OARQQAIHI 'Fiyndnnﬂ:nahlrnc;)*>

<IATTLIST BaselDL:FixedDef %BaselDL:FixedDefAtts;>

<l-- -—->
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-->

-->

<IELEMENT BaselDI| -:SequenceDef bound (#PCDATA|XM] reference}*>

-->
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<IENTITY % BaselDL:SequenceDefFeatures '%BaselDL:TypedFeatures; |
BagelDL:SequenceDef.bound™>

<IENTITY % BaselDL:SequenceDefAtts '%BaselDL:TypedAtts;
bolind CDATA #IMPLIED">

<IELEMENT BaselDL:SequenceDef (%BaselDL:SequenceDefFeatures;)*>

<IAT[TLIST BaselDL:SequenceDef %BaselDL:SequenceDefAtts;>

<l--

<lI--
<!-- METAMODEL CLASS: BaselDL.ArrayDef
<|--
<l--

-—>

-->

<IELEMENT BaselDL:ArrayDef.bound (#PCDATA|XMI.reference)*>

<IENTITY % BaselDL:ArrayDefFeatures '%BaselDLZTypedFeatures; |
BagelDL:ArrayDef.bound'>

<IENTITY % BaselDL:ArrayDefAtts '%BaselDL: TypedAtts;
bolind CDATA #IMPLIED">

<IELEMENT BaselDL:ArrayDef (%BaselDL:ArrayDefFeatures;)*>

<IAT[TLIST BaselDL:ArrayDef'%BaselDL:ArrayDefAtts;>

<l--

<l|--
<!-- METAMODEI{CLASS: BaselDL.PrimitiveDef
<l|--
<l--

-—->

-—->

<IELEMENT BaselDL:PrimitiveDef.kind EMPTY>

-->

-—>

-—->

-—->

<IATTLIST BaselDL:PrimitiveDef.kind xmi.value %BaselDL:PrimitiveKind; #REQUIRED>

<IENTITY % BaselDL:PrimitiveDefFeatures '%BaselDL:IDLTypeFeatures; |
BaselDL:PrimitiveDef.kind">

<IENTITY % BaselDL:PrimitiveDefAtts '%BaselDL:IDLTypeAtts;
kind %BaselDL:PrimitiveKind; #lMPLIED'>
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<IELEMENT BaselDL:PrimitiveDef (%BaselDL:PrimitiveDefFeatures;)*>

<IATTLIST BaselDL:PrimitiveDef %BaselDL:PrimitiveDefAtts;>

<--

<I--

==

<I-- METAMODEL CLASS: BaselDL.UnionField ->

<l--
<l--

-->

<IEL
<IEL
<IEN
Ba
Ba

<IEN
ide|

<IEL

<IAT

<l--

EMENT BaselDL:UnionField.identifier (#PCDATA|XMl.reference)*>
EMENT BaselDL:UnionField.label (XMl.any)>

TITY % BaselDL:UnionFieldFeatures '%BaselDL:TypedFeatures; |
5elDL:UnionField.identifier |

5elDL:UnionField.label>

TITY % BaselDL:UnionFieldAtts '%BaselDL: TypedAtts;
htifier CDATA #IMPLIED™>

EMENT BaselDL:UnionField (%BaselDL:UnionFieldFeatures;)*>

[LIST BaselDL:UnionField %BaselDL:UnionFieldAtts:>

<l--

-->

<!l-- METAMODEL CLASS: BaselDL.ValueMemberDef ->

<l--
<l--

-—->

<IEL

<IAT

<IEN
Ba
Ba
Ba
Ba
Ba

EMENT BaselDL:ValueMemberPef.isPublicMember EMPTY>
[LIST BaselDL:ValueMemberDef.isPublicMember xmi.value (true|false) #REQUIRED>

TITY % BaselDL:ValueMemberDefFeatures '%BaselDL:TypedFeatures; |
5elDL:Contained:definedIn |

5e|DL:Contained-identifier |

5e|DL:Contained.repositoryld |

5e|DL:Contained.version |

selDLtYalueMemberDef.isPublicMember'>

<IEN

TITY % BaselDL:ValueMemberDefAtts '%BaselD] 'TypndAHe;

definedIn IDREFS #IMPLIED

ide

ntifier CDATA #IMPLIED

repositoryld CDATA #IMPLIED
version CDATA #IMPLIED

isP

ublicMember (truelfalse) #IMPLIED">

<I[ELEMENT BaselDL:ValueMemberDef (%BaselDL:ValueMemberDefFeatures;)*>
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<IATTLIST BaselDL:ValueMemberDef %BaselDL:ValueMemberDefAtts;>

<l-- S
<l-- _—
<l-- METAMODEL CLASS: BaselDL.ValueDef -->
<l-- >
<l-- -—>

<IELEMENT BaselDL:ValueDef.interfaceDef (BaselDL:InterfaceDef)*>
<IELEMENT BaselDL:ValueDef.base (BaselDL:ValueDef)*>

<IELEMENT BaselDL:ValueDef.abstractBase (BaselDL:ValueDef)*>
<IELEMENT BaselDL:ValueDef.isAbstract EMPTY>

<IAT[TLIST BaselDL:ValueDef.isAbstract xmi.value (true|false) #REQUIRED>
<IELEMENT BaselDL:ValueDef.isCustom EMPTY>

<IAT[TLIST BaselDL:ValueDef.isCustom xmi.value (true|false) #REQUIRED>
<IELEMENT BaselDL:ValueDef.isTruncatable EMPTY>

<IAT[TLIST BaselDL:ValueDef.isTruncatable xmi.value (true|false) #REQUIRED>

<IENTITY % BaselDL:ValueDefFeatures '%BaselDL:ContainerFeatures; |
BagelDL:ValueDef.interfaceDef |
BagelDL:ValueDef.base |
BagelDL:ValueDef.abstractBase |
BagelDL:ValueDef.isAbstract |
BagelDL:ValueDef.isCustom |
BagelDL:ValueDef.isTruncatable!>

<IENTITY % BaselDL:ValueDefAtts '%BaselDL:ContainerAtts;
int¢rfaceDef IDREFS #IMPLIED
bage IDREFS #IMPLIED
abstractBase IDREFS #IMPLIED
isAbstract (trueffalse) #lMPLIED
isdustom (true|false) #IMPLIED
isTruncatable (truelfalse) #IMPLIED'>

<IELEMENT BaselDL:ValueDef (%BaselDL:ValueDefFeatures;)*>

<IATTLIST BaselDL:ValueDef %BaselDL:ValueDefAtts;>

<l-- -—->
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<I--

->

<!-- METAMODEL CLASS: BaselDL.ValueBoxDef ->

<l--
<l--

-—>
-2

<IE

TITY % BaselDI ‘ValueBoxDefFeatures '%BaselD| TypedefDefFeatures;'>

<IEN

<IEL

<IAT

<I--

TITY % BaselDL:ValueBoxDefAtts '%BaselDL:TypedefDefAtts;'>
EMENT BaselDL:ValueBoxDef (%BaselDL:ValueBoxDefFeatures;)*>

TLIST BaselDL:ValueBoxDef %BaselDL:ValueBoxDefAtts;>

<I--

-—>

<!-- METAMODEL CLASS: BaselDL.OperationDef o>

<l--
<l--

-->

<IEL

<IEL

<IAT

<IEL

<IEL

<IEN
Ba
Ba
Ba
Ba
Ba
Ba
Ba
Ba

EMENT BaselDL:OperationDef.exceptionDef (BaselDL:ExceptionDef)*>
EMENT BaselDL:OperationDef.isOneway EMPTY>

TLIST BaselDL:OperationDef.isOneway xmi.value (frue|false) #REQUIRED>
EMENT BaselDL:OperationDef.parameters (BaselDL:ParameterDef)*>
EMENT BaselDL:OperationDef.contexts (#PCDATA|XMl.reference)*>

TITY % BaselDL:OperationDefFeatures '%BaselDL: TypedFeatures; |
5e|DL:Contained.definedIn |

5e|DL:Contained.identifier |

5e|DL:Contained.repositoryld )|

5e|lDL:Contained.version |

5elDL:OperationDef.exceptionDef |

5e|DL:OperationDef.sOneway |

elDL:OperationBef.parameters |

elDL:OperationDef.contexts'

<IEN

TITY % BaselDL:OperationDefAtts '%BaselDL: TypedAtts;

identifier CDATA #IMPLIED

de‘]:nedln IDREFS #IMPLIED

re neifnrylrl CDATA #IMPLIED
version CDATA #IMPLIED
exceptionDef IDREFS #IMPLIED
isOneway (true|false) #IMPLIED
contexts CDATA #IMPLIED'>

<IELEMENT BaselDL:OperationDef (%BaselDL:OperationDefFeatures;)*>

<IATTLIST BaselDL:OperationDef %BaselDL:OperationDefAtts;>
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<l-- -—>
<I-- >
<l-- METAMODEL CLASS: BaselDL.ExceptionDef ->
<I-- >
<l-- —=>

<IELEMENT BaselDL:ExceptionDef.typeCode (XMI.CorbaTypeCode)>
<IELEMENT BaselDL:ExceptionDef.members (BaselDL:Field)*>
<IENTITY % BaselDL:ExceptionDefFeatures '%BaselDL:ContainedFeatures; |
BagelDL:ExceptionDef.typeCode |
BagelDL:ExceptionDef.members'>
<IENTITY % BaselDL:ExceptionDefAtts '%BaselDL:ContainedAtts;>
<IELEMENT BaselDL:ExceptionDef (%BaselDL:ExceptionDefFeatures;)*>

<IAT[TLIST BaselDL:ExceptionDef %BaselDL:ExceptionDefAtts;>

<l-- -—->
<l-- -—->
<l-- METAMODEL CLASS: BaselDL.AttributeDef -->
<|-- -
<l-- -—->

<IELEMENT BaselDL:AttributeDef.setException-(BaselDL:ExceptionDef)*>
<IELEMENT BaselDL:AttributeDef.getException (BaselDL:ExceptionDef)*>
<IELEMENT BaselDL:AttributeDef.isSReadonly EMPTY>

<IAT[TLIST BaselDL:AttributeDef.isReadonly xmi.value (true|false) #REQUIRED>

<IENTITY % BaselDL:AttributeDefFeatures '%BaselDL: TypedFeatures; |
BagelDL:Contained:definedIn |
BagelDL:Containedidentifier |
BagelDL:Contained.repositoryld |
BagelDL:Contained.version |
BagelDLiAttributeDef.setException |

BagelDL:AttributeDef.getException |
BatelDL AttributeDef iQRnnr‘Innl\J/'>

<IENTITY % BaselDL:AttributeDefAtts '%BaselDL:TypedAtts;
definedIn IDREFS #IMPLIED
identifier CDATA #IMPLIED
repositoryld CDATA #IMPLIED
version CDATA #IMPLIED
setException IDREFS #IMPLIED
getException IDREFS #IMPLIED
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isReadonly (true|false) #IMPLIED'>

<IELEMENT BaselDL:AttributeDef (%BaselDL:AttributeDefFeatures;)*>

<IATTLIST BaselDL:AttributeDef %BaselDL:AttributeDefAtts;>

<I--

-->

<l--
<l |
<l--
<l--

IETAMODEL PACKAGE: CIF >
>

<IEN

<I--

TITY % CIF:ComponentCategory '(PROCESS|SESSION|ENTITY|SERVICE)">

s>

<--

-->

<l-- METAMODEL CLASS: CIF:ArtifactDef B>

<l--
<l--

-—>
-—>

<IEN

<IEN

<IEL

<IAT

<l--

TITY % CIF:ArtifactDefFeatures '%BaselDL:ContainedFeatures;'>
TITY % CIF:ArtifactDefAtts '%BaselDL:ContainedAtts;'>
FMENT CIF:ArtifactDef (%CIF:ArtifactDefFeatures;)*>

[LIST CIF:ArtifactDef %CIF:ArtifactDefAtts;>

<l--

->

<l-- METAMODEL CLASS: CIF:SegmentDef -->

<l--
<l--

-—->

<IEL

<IEL

<IEL

<IEL

EMENT CIF:SegmentDef.artifact (CIF:ArtifactDef)*>
EMENT CIF:SegmentDef.features (ComponentIDL:ComponentFeature)*>
EMENT CIE:SegmentDef.policies (CIF:Policy)*>

EMENT-CIF:SegmentDef.isSerialized EMPTY>

<IAT

<IEN

[LIST (‘IF'Qngmnnfnnf isSerialized xmivalue (frlln!fnlcn) #REQUIRED>

TITY % CIF:SegmentDefFeatures '%BaselDL:ContainedFeatures; |

CIF:SegmentDef.artifact |
CIF:SegmentDef.features |
CIF:SegmentDef.policies |
CIF:SegmentDef.isSerialized">

<IEN
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artifact IDREFS #IMPLIED

fea

tures IDREFS #IMPLIED

policies IDREFS #IMPLIED

isS

<IE|

erialized (truelfalse) #MPLIED">

MENT CIF-SegmentDef (%CIF-SegmentDefFeatures;)*>

<IAT

<l--

TLIST CIF:SegmentDef %CIF:SegmentDefAtts;>

-->

<l--

<!-- METAMODEL CLASS: CIF:ComponentimplDef -->

<l--
<l--

-2
g

<IEL
<IEL
<IAT
<IEN
CIF
CIF
<IEN
ca
<IEL
<IAT

<l--

FMENT CIF:ComponentimplDef.component (ComponentlDL:ComponentDef)*>

FMENT CIF:ComponentimplDef.category EMPTY>

TLIST CIF:ComponentimplDef.category xmi.value %CIF:ComponentCategory; #REQUIRED>
TITY % CIF:ComponentimplDefFeatures '%BaselDL:ContainerFeatures; |
F:ComponentimplDef.component |

F:ComponentimplDef.category'>

TITY % CIF:ComponentimplDefAtts '%BaselBRIZContainerAtts;

co:Eponent IDREFS #IMPLIED

gory %CIF:ComponentCategory; #IMPLIED'>
FMENT CIF:ComponentimplDef (%ClF:ComponentimplDefFeatures;)*>

TLIST CIF:ComponentimplDef %CIF:ComponentimplDefAtts;>

-—>

<l--

<l-- METAMODEL CLASSCIF:Policy -->

<l--
<l--

-—->

<IEN

<IEN

TITY % CIF:PolicyFeatures 'XMl.extension'>

TH Y% CIF:PolicyAtts '%XMl.element.att; %XMI.link.att;'>

<IELEMENT CIF:Policy (%CIF:PolicyFeatures;)*>

<IATTLIST CIF:Policy %CIF:PolicyAtts;>

<l--

-—->
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<l|-- -
<l-- METAMODEL CLASS: CIF:HomelmplDef ->
<!-- -—>
<l-- >

<IELEMENT CIF-HomelmplDef home (CompaonentlDI ‘HomeDef)*>

<IELEMENT CIF:HomelmplDef.component_impl (CIF:ComponentimplDef)*>

<IENTITY % CIF:HomelmplDefFeatures '%BaselDL:ContainerFeatures; |
CIf:HomelmplDef.home |
Clf:HomelmplDef.component_impl'>

<IENTITY % CIF:HomelmplDefAtts '%BaselDL:ContainerAtts;
home IDREFS #IMPLIED

component_impl IDREFS #MPLIED'>

<IELEMENT CIF:HomelmplDef (%CIF:HomelmplDefFeatures;)*>

<IATTLIST CIF:HomelmplDef %CIF:HomelmplDefAtts;>

<l-- -—->
<l-- -—>
<l-- METAMODEL PACKAGE: ComponentIDL -->
<l-- -—>
<l-- -—->
<l-- -—->
<l-- >
<l-- METAMODEL CLASS: ComponentiDL:ComponentFeature -->
<l-- -—>
<l-- -—->

<IENTITY % ComponentIDL:ComponentFeatureFeatures "XMIl.extension">
<IENTITY % ComponentIDL:ComponentFeatureAtts '%XMl.element.att; %XMI.link.att;'>
<IELEMENT ComponéentIDL:ComponentFeature (% ComponentIDL:ComponentFeatureFeatures;)*>

<IATTLIST CemponentIDL:ComponentFeature %ComponentIDL:ComponentFeatureAtts;>

<l-- -—->
<l-- -
<l-- METAMODEL CLASS: ComponentIDL:ComponentDef -->
<l-- -—>
<l-- -—->

<IELEMENT ComponentIDL:ComponentDef.supports (BaselDL:InterfaceDef)*>

<IENTITY % ComponentIDL:ComponentDefFeatures '%BaselDL:InterfaceDefFeatures; |
ComponentlDL:ComponentDef.supports'>
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<IENTITY % ComponentIDL:ComponentDefAtts '%BaselDL:InterfaceDefAtts;
supports IDREFS #IMPLIED">

<IELEMENT ComponentIDL:ComponentDef (%ComponentIDL:ComponentDefFeatures;)*>

<IAT[TLIST ComponentIDL:ComponentDef %ComponentIDL:ComponentDefAtts;>

<l-- -—>
<l-- -—>
<!-- METAMODEL CLASS: ComponentIDL:ProvidesDef -->
<|-- -
<I-- -

<IELEMENT ComponentIDL:ProvidesDef.provides (BaselDL:InterfaceDef)*>

<IENTITY % ComponentIDL:ProvidesDefFeatures '%BaselDL:ContainedFeatures; |
ComponentIDL:ProvidesDef.provides"

<IENTITY % ComponentIDL:ProvidesDefAtts '%BaselDL:ContainedAtts;
prdvides IDREFS #IMPLIED">

=

<IELEMENT ComponentIDL:ProvidesDef (%ComponentIDL:ProvidesDefFeatures;)*>

<IAT[TLIST ComponentIDL:ProvidesDef %ComponentlDL:ProvidesDefAtts;>

<l-- -—->
<I-- -—>
<l-- METAMODEL CLASS: ComponentIDL:HomeDef -->
<|-- >
<l-- -—->

<IELEMENT ComponentIDL:HomeDef.component (ComponentIDL:ComponentDef)*>

<IELEMENT Component|DL:HomeDef.primary_key (BaselDL:ValueDef)*>

<IELEMENT ComponentIDL:HomeDef.supports (BaselDL:InterfaceDef)*>

<IENTITY % ComponentIDL:HomeDefFeatures '%BaselDL:InterfaceDefFeatures; |
ComponentiDL:HomeDef.component |

ComponentIiDL:HomeDef.primary_key |
ComponentIDL:HomeDef.supports'>

<IENTITY % ComponentIDL:HomeDefAtts '%BaselDL:InterfaceDefAtts;
component IDREFS #IMPLIED
primary_key IDREFS #IMPLIED
supports IDREFS #IMPLIED'>

<IELEMENT ComponentIDL:HomeDef (% ComponentIDL:HomeDefFeatures;)*>

<IATTLIST ComponentIDL:HomeDef %ComponentIDL:HomeDefAtts;>

© ISO/IEC 2012 - Al rights reserved 219


https://standardsiso.com/api/?name=e5d1ee25e98699220fd833c7d94a0b04

ISO/IEC 19500-3:2012(E)

<l-- -—>
<l-- -->
<l-- METAMODEL CLASS: ComponentIDL:FactoryDef -->
<l-- -->
<l-- >
<IENTITY % ComponentlDL:FactoryDefFeatures '%BaselDL:OperationDefFeatures;'>
<IENTITY % ComponentIDL:FactoryDefAtts '%BaselDL:OperationDefAtts;">
<IELEMENT ComponentIDL:FactoryDef (% ComponentIDL:FactoryDefFeatures;)*>
<IAT[TLIST ComponentIDL:FactoryDef %ComponentIDL:FactoryDefAtts;>
<l-- >
<l-- >
<!-- METAMODEL CLASS: ComponentIDL:FinderDef -->
<I-- >
<l-- -—->
<IENTITY % ComponentIDL:FinderDefFeatures '%BaselDL:OperationDefFeatures;'>
<IENTITY % ComponentIDL:FinderDefAtts '%BaselDL:OperationDefAtts;'>
<IELEMENT ComponentIDL:FinderDef (%CompongentIDL:FinderDefFeatures;)*>
<IATTLIST ComponentIDL:FinderDef %CompoenentIDL:FinderDefAtts;>
<l-- -—->
<l-- >
<l-- METAMODEL CLASS: CompenentIDL:EventPortDef -->
<|-- -—->
<l-- -—->
<IELEMENT Component|DL:EventPortDef.type (ComponentIDL:EventDef)*>
<IENTITY % ComponentlDL:EventPortDefFeatures '%BaselDL:ContainedFeatures; |
ComponentIDL;EventPortDef.type'>
<IENTITY %-ComponentIDL:EventPortDefAtts '%BaselDL:ContainedAtts;
type ADREFS #IMPLIED'>

<IELEMENT ComponentIDL:EventPortDef (% ComponentIDL:EventPortDefFeatures;)*>

<IATTLIST ComponentIDL:EventPortDef %ComponentIDL:EventPortDefAtts;>

<l--

-—->

220

© ISO/IEC 2012

- All rights reserved


https://standardsiso.com/api/?name=e5d1ee25e98699220fd833c7d94a0b04

ISO/IEC 19500-3:2012(E)

<|-- -
<l-- METAMODEL CLASS: ComponentIDL:EmitsDef ->
<I-- >
<l-- -—>

<IENTITY % CompaonentlDI -EmitsDefFeatures '%CompanentlDI -FventPortDefFeatures;’>

<IENTITY % ComponentlDL:EmitsDefAtts '%Component|DL:EventPortDefAtts;">
<IELEMENT ComponentIDL:EmitsDef (%ComponentIDL:EmitsDefFeatures;)*>

<IAT[TLIST ComponentIDL:EmitsDef %ComponentIDL:EmitsDefAtts;>

<l-- >
<I-- >
<!-- METAMODEL CLASS: ComponentIDL:ConsumesDef o>
<I-- >
<l-- -—->

<IENTITY % ComponentIDL:ConsumesDefFeatures '%ComponentIDL:EventPortDefFeatures;'>
<IENTITY % ComponentIDL:ConsumesDefAtts '%ComponentIDL:EventPortDefAtts;'>
<IELEMENT ComponentIDL:ConsumesDef (%ComponentiDL:ConsumesDefFeatures;)*>

<IAT[TLIST ComponentIDL:ConsumesDef %ComponentIDL:ConsumesDefAtts;>

<l-- -—->
<l|-- -—->
<l-- METAMODEL CLASS: ComponentiDLk:UsesDef -->
<l|-- -—->
<l-- -—->

<IELEMENT ComponentIDL:UsésDef.uses (BaselDL:InterfaceDef)*>
<IELEMENT Component|DL:UsesDef.multiple EMPTY>

<IAT[TLIST CompaonentIDL:UsesDef.multiple xmi.value (true|false) #REQUIRED>
<IENTITY % ComponentIDL:UsesDefFeatures '%BaselDL:ContainedFeatures; |

ComponentIDL:UsesDef.uses |
ComponentIDL:UsesDef.multiple'>

<IENTITY % ComponentIDL:UsesDefAtts '%BaselDL:ContainedAtts;
uses IDREFS #IMPLIED
multiple (true|false) #MPLIED">
<IELEMENT ComponentIDL:UsesDef (%ComponentIDL:UsesDefFeatures;)*>

<IATTLIST ComponentIDL:UsesDef % ComponentIDL:UsesDefAtts;>
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<l-- -—>
<l-- -->
<l-- METAMODEL CLASS: ComponentIDL:PublishesDef -->
<l-- -->
<l-- -—>
<IENTITY % ComponentIDL:PublishesDefFeatures '%ComponentIDL:EventPortDefFeatures;'>
<IENTITY % ComponentIDL:PublishesDefAtts '%ComponentIDL:EventPortDefAtts;'>
<IELEMENT ComponentIDL:PublishesDef (%ComponentIDL:PublishesDefFeatures;)*>
<IATTLIST ComponentIDL:PublishesDef %ComponentIDL:PublishesDefAtts;>
<l-- 2>
<!I-- o>
<!-- METAMODEL CLASS: ComponentIDL:EventDef >
<I-- >
<l-- -—->
<IENTITY % ComponentIDL:EventDefFeatures '%BaselDL:ValueRefFeatures;">
<IENTITY % ComponentIDL:EventDefAtts '%BaselDL:ValugDefAtts;">
<IELEMENT ComponentIDL:EventDef (%ComponentlDL:EventDefFeatures;)*>
<IATTLIST ComponentIDL:EventDef %ComponentIDL:EventDefAtts;>
11.3.2 IDL for the BaselDL Package
#pragma prefix "ccm.omg.org”
#include "Reflective.idl"
module BaselDL
{

interface TypedClass;

interface Typed:;

typedef sequence<Typed> TypedSet;

interface ParameterDefClass;

interface/ParameterDef;

tygedef sequence<ParameterDef> ParameterDefSet;

interface ContainedClass;

interface Contained;

typedef sequence<Contained> ContainedSet;
interface ConstantDefClass;

interface ConstantDef;

typedef sequence<ConstantDef> ConstantDefSet;
interface ContainerClass;

interface Container;
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typedef sequence<Container> ContainerSet;
interface ModuleDefClass;

interface ModuleDef;

typedef sequence<ModuleDef> ModuleDefSet;
interface IDLTypeClass;

interface IDI Type;
typedef sequence<IDLType> IDLTypeSet;

interface TypedefDefClass;

interface TypedefDef;

typedef sequence<TypedefDef> TypedefDefSet;
interface InterfaceDefClass;

interface InterfaceDef;

typedef sequence<interfaceDef> InterfaceDefSet;
interface FieldClass;

interface Field;

typedef sequence<Field> FieldSet;

interface StructDefClass;

interface StructDef;

typedef sequence<StructDef> StructDefSet;
interface UnionDefClass;

interface UnionDef;

typedef sequence<UnionDef> UnionDefSet;
interface EnumDefClass;

interface EnumbDef;

typedef sequence<EnumDef> EnumDefSet;
interface AliasDefClass;

interface AliasDef;

typedef sequence<AliasDef> AliasDefSet;

interface StringDefClass;

interface StringDef;

typedef sequence<StringDef> StringDefSet;
interface WstringDefClass;

interface WstringDef;

typedef sequence<WstringDef> WstringDefSet;
interface FixedDefClass;

interface FixedDef;

typedef sequence<FixedDef> FixedDefSet;
interface SequenceDefClass;

interface SequenceDef;

typedef sequence<SequenceDef> SequenceDefSet;
interface ArrayDefClass;

interface ArrayDef;
ty
interface PrimitiveDefClass;

interface PrimitiveDef;

typedef sequence<PrimitiveDef> PrimitiveDefSet;
interface UnionFieldClass;

interface UnionField;

typedef sequence<UnionField> UnionFieldSet;
interface ValueMemberDefClass;

interface ValueMemberDef;
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typedef sequence<ValueMemberDef> ValueMemberDefSet;
interface ValueDefClass;
interface ValueDef;
typedef sequence<ValueDef> ValueDefSet;
interface ValueBoxDefClass;
f.

tygedef sequence<ValueBoxDef> ValueBoxDefSet;

interface OperationDefClass;

interface OperationDef;

tygedef sequence<OperationDef> OperationDefSet;

interface ExceptionDefClass;

interface ExceptionDef;

tygedef sequence<ExceptionDef> ExceptionDefSet;

interface AttributeDefClass;

interface AttributeDef;

tygedef sequence<AttributeDef> AttributeDefSet;

interface BaselDLPackage;

enym PrimitiveKind {PK_NULL, PK_VOID, PK_SHORT, PK_LONG,<PK_USHORT, PK_ULONG,
PK_FLOAT, PK_DOUBLE, PK_BOOLEAN, PK_CHAR, PK_OCTET/PK_ANY, PK_LONGDOUBLE,
PK_WSTRING, PK_TYPECODE, PK_WCHAR, PK_PRINCIPAL, PK)\STRING, PK_ULONGLONG, PK_OBJREF,
PK_LONGLONG};

eniim ParameterMode {PARAM_IN, PARAM_OUT, PARAM\INOUT};

enum DefinitionKind {DK_NONE, DK_ALL, DK_ATTRIBUTE, DK_CONSTANT, DK_EXCEPTION,
DK_INTERFACE, DK_MODULE, DK_OPERATION, DK TYPEDEF, DK_ALIAS, DK_STRUCT, DK_UNION,
DK_FIXED, DK_ENUM, DK_PRIMITIVE, DK_STRING; DK_SEQUENCE, DK_WSTRING, DK_ARRAY,
DK_REPOSITORY};

interface TypedClass : Reflective::RefObject
{

|5

readonly attribute TypedSet all_of- type_typed;

interface Typed : TypedClass
{

DLType idl_type ()

raises (Reflective::MofError);

vioid set_idl_type (in IDLType new_value)
raises (Reflective::MofError);

}; Il end of interface Typed

interface,;ParameterDefClass : TypedClass

{

readonly attribute ParameterDefSet all of type parameter def;
readonly attribute ParameterDefSet all_of class_parameter_def;
ParameterDef create_parameter_def (

in string identifier,

in ParameterMode direction)

raises (Reflective::MofError);

b

interface ParameterDef : ParameterDefClass, Typed
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raises (Reflective::MofError);

Void set_direction (in ParameterMode new_value)
raises (Reflective::MofError);

Ilf end of interface ParameterDef

interface ContainedClass : Reflective::RefObject

{
|5

readonly attribute ContainedSet all_of_type_contained;

interface Contained : ContainedClass

{

|5

CGontainer defined_in ()

raises (Reflective::NotSet, Reflective::MofError);
Void set_defined_in (in Container new_value)
raises (Reflective::MofError);

Void unset_defined_in ()

raises (Reflective::MofError);

string identifier ()

raises (Reflective::MofError);

Void set_identifier (in string new_value)
raises (Reflective::MofError);

string repository_id ()

raises (Reflective::MofError);

Void set_repository_id (in string new_value)
raises (Reflective::MofError);

string version ()

raises (Reflective::MofError);

void set_version (in_ string new_value)
raises (Reflective::MofError);

string absolute,name ()

raises (Refléctive::MofError);

I end of interface Contained

interface;ConstantDefClass : TypedClass, ContainedClass

{

b

readonly attribute ConstantDefSet all of type constant def;

readonly attribute ConstantDefSet all_of _class_constant_def;
ConstantDef create_constant_def (

in string identifier,

in string repository_id,

in string version,

in any const_value)

raises (Reflective::MofError);
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interface ConstantDef : ConstantDefClass, Typed, Contained

{

|5

any const_value ()
raises (Reflective::MofError);

vaid set _const value (in any new value)

raises_(Reerc_tive::MofError);
/Il end of interface ConstantDef

interface ContainerClass : ContainedClass

{
|5

readonly attribute ContainerSet all_of_type_container;

interface Container : ContainerClass, Contained

{

b

in

{

226

GontainedSet contents ()

raises (Reflective::MofError);

Vioid set_contents (in ContainedSet new_value)
raises (Reflective::MofError);

Vjoid unset_contents ()

raises (Reflective::MofError);

vioid add_contents (in Contained new_element)
raises (Reflective::MofError);

vioid modify_contents (

in Contained old_element,

in Contained new_element)

raises (Reflective::NotFound, Reflective::MofError);
vioid remove_contents (in Contained old_element)
raises (Reflective::NotFound, Reflective::MofError);
Gontained lookup_name(

in string search_name,

in long levels_to_search|

in DefinitionKind limit_to’_type,

in boolean exclude. \inherited)

raises (Reflective::MofError);

Gontained lookup{

in string search_name)

raises (Reflective::MofError);
Gontained\get_filtered_contents(

in DéfinitionKind limit_to_type,

in’boolean include_inherited)

Lraises (Reflective::MofError);

I/l end of interface Container
terface ModuleDefClass : ContainerClass

readonly attribute ModuleDefSet all_of _type_module_def;
readonly attribute ModuleDefSet all_of class_module_def;
ModuleDef create_module_def (

in string identifier,
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interace ModuleDef : ModuleDefClass, Container

{

|5

string prefix ()

raises (Reflective::MofError);

Void set_prefix (in string new_value)
raises (Reflective::MofError);

/f end of interface ModuleDef

interface IDLTypeClass : Reflective::RefObject

{
|5

readonly attribute IDLTypeSet all_of _type_idltype;

interface IDLType : IDLTypeClass

{

|5

O

ORBA::TypeCode type_code ()
raises (Reflective::MofError);
I/l end of interface IDLType

interface TypedefDefClass : IDLTypeClass, ContainedClass

{
|5

readonly attribute TypedefDefSet all_ofxtype_typedef_def;

interface TypedefDef : TypedefDefClass, IDLType, Contained

{
|5

I end of interface TypedefDef

interface InterfaceDefClass : IDLTypeClass, ContainerClass

{

b

o Jln

Eadonly attribute InterfaceDefSet all_of_type_interface_def;

terfaceDef\create_interface_def (
in string identifier,

in string repository_id,

in string version,

adonly attribute InterfaceDefSet all_of_class_interface_def;

Lin-boolean is_abstract,
in boolean is_local)
raises (Reflective::MofError);

interface InterfaceDef : InterfaceDefClass, IDLType, Container

{

InterfaceDefSet base ()
raises (Reflective::MofError);
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void set_base (in InterfaceDefSet new_value)
raises (Reflective::MofError);
void unset_base ()
raises (Reflective::MofError);
void add_base (in InterfaceDef new_element)
H H s \.

in InterfaceDef old_element,

in InterfaceDef new_element)

raises (Reflective::NotFound, Reflective::MofError);
id remove_base (in InterfaceDef old_element)
raises (Reflective::NotFound, Reflective::MofError);
oolean is_abstract ()

raises (Reflective::MofError);

id set_is_abstract (in boolean new_value)

raises (Reflective::MofError);

hoolean is_local ()

raises (Reflective::MofError);

Vjoid set_is_local (in boolean new_value)

raises (Reflective::MofError);

}; /I end of interface InterfaceDef

interface FieldClass : TypedClass
{
readonly attribute FieldSet all_of_type_field;
readonly attribute FieldSet all_of_class_field;
Rield create_field (

in string identifier)

raises (Reflective::MofError);

|5

interface Field : FieldClass, Typed
{
string identifier ()

raises (Reflective:;:MofError);

vjoid set_identifier.(in-string new_value)
raises (Reflective::MofError);

}; /I end of interface Field

interface StructDefClass : TypedefDefClass
{

readonly attribute StructDefSet all_of_type_struct_def;
readonly attribute StructDefSet all of class struct def;

StructDef create_struct_def (
in string identifier,
in string repository_id,
in string version,
in Field members)
raises (Reflective::MofError);

b
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interface StructDef : StructDefClass, TypedefDef

Field members ()
raises (Reflective::MofError);
void set_members (in Field new_value)

raises (Reflective::MofError);

ISO/IEC 19500-3:2012(E)

}; /f end of interface StructDef

interface UnionDefClass : TypedefDefClass
{
rEadonIy attribute UnionDefSet all_of_type_union_def;
readonly attribute UnionDefSet all_of_class_union_def;
UnionDef create_union_def (

in string identifier,

in string repository_id,

in string version,

in UnionField union_members)

raises (Reflective::MofError);

5

interface UnionDef : UnionDefClass, TypedefDef
{

DLType discriminator_type ()

raises (Reflective::MofError);

Void set_discriminator_type (in IDLType new_value)
raises (Reflective::MofError);

UnionField union_members ()

raises (Reflective::MofError);

Void set_union_members (in UnionField new_value)
raises (Reflective::MofError);

}; Il end of interface UnionDef

interface EnumDefClass : TypedefDefClass

{

rEadonIy attribute EnumbDefSet all_of_type_enum_def;
adonly attribute. EnumDefSet all_of_class_enum_def;

numDef create~enum_def (

in string identifier,

in string.repository_id,

in string'\version,

in string members)

raises (Reflective::MofError);

m.=

|5

interface EnumDef : EnumDefClass, TypedefDef
{
string members ()
raises (Reflective::MofError);
void set_members (in string new_value)
raises (Reflective::MofError);
}; Il end of interface EnumDef
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interface AliasDefClass : TypedefDefClass, TypedClass

{

|5

readonly attribute AliasDefSet all_of_type_alias_def;
readonly attribute AliasDefSet all_of_class_alias_def;

A

liasDef create alias def (

in string identifier,

in string repository_id,

in string version)

raises (Reflective::MofError);

interface AliasDef : AliasDefClass, TypedefDef, Typed

{
|5

/

end of interface AliasDef

interface StringDefClass : IDLTypeClass

{

|5

= =

n

Eadonly attribute StringDefSet all_of_type_string_def;

adonly attribute StringDefSet all_of_class_string_def;
tringDef create_string_def (

in unsigned long bound)

raises (Reflective::MofError);

interface StringDef : StringDefClass, IDLType

{

|5

int

|5

interface WstringDef : WstringDefClass, IDLType

{

/

-

< =

unsigned long bound ()

raises (Reflective::MofError);

vioid set_bound (in unsigned long-new_value)

raises (Reflective::MofError);
end of interface StringDef

erface WstringDefClass\: IDLTypeClass

badonly attribute WstringDefSet all_of_type_wstring_def;
badonly attribute WstringDefSet all_of _class_wstring_def;
VstringDef create_wstring_def (

in unsigned-ong bound)

raises (Reflective::MofError);

u

\',

nsigned long bound ()

raises (Reflective::MofError);

oid set_bound (in unsigned long new_value)
raises (Reflective::MofError);

}; Il end of interface WstringDef

interface FixedDefClass : IDLTypeClass
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{

readonly attribute FixedDefSet all_of_type_fixed_def;
readonly attribute FixedDefSet all_of _class_fixed_def;
FixedDef create_fixed_def (

5

-in short scale)

in unsigned short digits,

ISO/IEC 19500-3:2012(E)

raises (Reflective::MofError);

interface FixedDef : FixedDefClass, IDLType

{

u

b

nsigned short digits ()
raises (Reflective::MofError);

Void set_digits (in unsigned short new_value)

raises (Reflective::MofError);

ghort scale ()

raises (Reflective::MofError);

Void set_scale (in short new_value)

raises (Reflective::MofError);
end of interface FixedDef

interface SequenceDefClass : TypedClass, IDLTypeClass

{

q
J

|5

interface SequenceDef : SequenceDefClass, Typed, IDLType

{

u
VI
b

int

i

equenceDef create_sequence_def (
in unsigned long bound)
raises (Reflective::MofError);

nsigned long bound ()
raises (Reflective::MofError);
oid set_bound (in unsigned long new_value)
raises (Reflective::MofError);
end of interface-SequenceDef

brface ArrayDefClass : TypedClass, IDLTypeClass

{

readonly attribute ArrayDefSet all_of_class_array_def;

readonly-attribute ArrayDefSet all_of_type_array_def;
AEm.y.DeLuatLazuy_def (

|5

adonly attribute SequenceDefSet all_of_type_sequence_def;
adonly attribute SequenceDefSet all_of_class\ sequence_def;

in unsigned Io_ng boand)
raises (Reflective::MofError);

interface ArrayDef : ArrayDefClass, Typed, IDLType

{

unsigned long bound ()

raises (Reflective::MofError);
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|5

void set_bound (in unsigned long new_value)

raises (Reflective::MofError);
Il end of interface ArrayDef

interface PrimitiveDefClass : IDLTypeClass

{

|5

rtadonly attribute PrimitiveDefSet all_of_type_primitive_def;
readonly attribute PrimitiveDefSet all_of_class_primitive_def;
ArimitiveDef create_primitive_def (

in PrimitiveKind kind)

raises (Reflective::MofError);

interface PrimitiveDef : PrimitiveDefClass, IDLType

{

|5

ArimitiveKind kind ()

raises (Reflective::MofError);

vjoid set_kind (in PrimitiveKind new_value)
raises (Reflective::MofError);

Il end of interface PrimitiveDef

interface UnionFieldClass : TypedClass

{

|5

-

Eadonly attribute UnionFieldSet all_of type_union:field;
readonly attribute UnionFieldSet all_of class_union_field;
UnionField create_union_field (

in string identifier,

in any label)

raises (Reflective::MofError);

interface UnionField : UnionFieldClass, Typed

{

b

string identifier ()

raises (Reflective:;:MofError);

vioid set_identifier.(in-string new_value)
raises (Reflective::MofError);

any label ()

raises (Reflective::MofError);

vioid set_‘label (in any new_value)
raisés-(Reflective::MofError);

Il end-of interface UnionField

interface ValueMemberDefClass : TypedClass, ContainedClass

{

readonly attribute ValueMemberDefSet all_of_type_value_member_def;

readonly attribute ValueMemberDefSet all_of_class_value_member_def;

ValueMemberDef create_value_member_def (
in string identifier,
in string repository_id,
in string version,
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in boolean is_public_member)
raises (Reflective::MofError);

b

interface ValueMemberDef : ValueMemberDefClass, Typed, Contained
{

hHoolean is_public_member ()

raises (Reflective::MofError);

Void set_is_public_member (in boolean new_value)
raises (Reflective::MofError);

}; Il end of interface ValueMemberDef

interface ValueDefClass : ContainerClass, IDLTypeClass

{
Eadonly attribute ValueDefSet all_of_type_value_def;
readonly attribute ValueDefSet all_of_class_value_def;

alueDef create_value_def (

in string identifier,

in string repository_id,

in string version,

in boolean is_abstract,

in boolean is_custom,

in boolean is_truncatable)

raises (Reflective::MofError);

-

|5

interface ValueDef : ValueDefClass, Container; IDLType
{
InterfaceDef interface_def ()

raises (Reflective::NotSet, Reflective::MofError);
Void set_interface_def (in InterfaceDef new_value)
raises (Reflective::MofError);

void unset_interface_def ()

raises (Reflective::MofError);

falueDef base ()

raises (Reflective::NotSet, Reflective::MofError);
Void set_base (in\ValueDef new_value)

raises (Refléctive::MofError);

Void unset._base ()

raises (Reflective::MofError);

falueDefSet abstract_base ()

raises (Reflective::MofError);

Vioid'set_abstract base (in ValueDefSet new value)

raises (Reflective::MofError);
void unset_abstract_base ()
raises (Reflective::MofError);
void add_abstract_base (in ValueDef new_element)
raises (Reflective::MofError);
void modify_abstract_base (
in ValueDef old_element,
in ValueDef new_element)
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raises (Reflective::NotFound, Reflective::MofError);
void remove_abstract_base (in ValueDef old_element)

raises (Reflective::NotFound, Reflective::MofError);
boolean is_abstract ()

raises (Reflective::MofError);
vaid set_is_abstract (in boolean new value)

raises (Reflective::MofError);

hoolean is_custom ()

raises (Reflective::MofError);

vioid set_is_custom (in boolean new_value)
raises (Reflective::MofError);

hoolean is_truncatable ()

raises (Reflective::MofError);

Vjoid set_is_truncatable (in boolean new_value)
raises (Reflective::MofError);

}; /I end of interface ValueDef

interface ValueBoxDefClass : TypedefDefClass

{

|5

-

readonly attribute ValueBoxDefSet all_of class_value_box_def;
alueBoxDef create_value_box_def (

in string identifier,

in string repository_id,

in string version)

raises (Reflective::MofError);

\Fadonly attribute ValueBoxDefSet all_of_type_value_box_def;

interface ValueBoxDef : ValueBoxDefClass, TypedefDef

{
|5

/I end of interface ValueBoxDef

interface OperationDefClass(: TypedClass, ContainedClass

{

b

-

badonly attribute OperationDefSet all_of_type_operation_def;
badonly attribute OperationDefSet all_of_class_operation_def;
)perationDef create_operation_def (

in string identifier,

in string.repository_id,

in string'version,

in baolean is_oneway,

in’ ParameterDef parameters,

Lin-string contexts)

o

raises (Reflective::MofError);

interface OperationDef : OperationDefClass, Typed, Contained

{

234

ExceptionDefSet exception_def ()
raises (Reflective::MofError);

void set_exception_def (in ExceptionDefSet new_value)
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raises (Reflective::MofError);

void unset_exception_def ()
raises (Reflective::MofError);

void add_exception_def (in ExceptionDef new_element)
raises (Reflective::MofError);

void modify _exception_def (

ISO/IEC 19500-3:2012(E)

in ExceptionDef old_element,

in ExceptionDef new_element)

raises (Reflective::NotFound, Reflective::MofError);
Void remove_exception_def (in ExceptionDef old_element)
raises (Reflective::NotFound, Reflective::MofError);
hoolean is_oneway ()

raises (Reflective::MofError);

Void set_is_oneway (in boolean new_value)

raises (Reflective::MofError);

RarameterDef parameters ()

raises (Reflective::MofError);

Void set_parameters (in ParameterDef new_value)
raises (Reflective::MofError);

string contexts ()

raises (Reflective::MofError);

Void set_contexts (in string new_value)

raises (Reflective::MofError);

}; Il end of interface OperationDef

interface ExceptionDefClass : ContainedClass

{

-

Eadonly attribute ExceptionDefSet all_of-type_exception_def;
readonly attribute ExceptionDefSet all-of class_exception_def;
HxceptionDef create_exception_def.(

in string identifier,

in string repository_id,

in string version,

in CORBA::TypeCode type_code,

in Field members)

raises (Reflective::MofError);

interface ExceptionDef : ExceptionDefClass, Contained
{
GORBA::TypeCode type_code ()
raises (Reflective::MofError);
Hield members ()

raises (Reflective::MofError);
void set_members (in Field new_value)
raises (Reflective::MofError);
}; Il end of interface ExceptionDef

interface AttributeDefClass : TypedClass, ContainedClass

{
readonly attribute AttributeDefSet all_of_type_attribute_def;

© ISO/IEC 2012 - All rights reserved
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readonly attribute AttributeDefSet all_of_class_attribute_def;
AttributeDef create_attribute_def (

in string identifier,

in string repository_id,

in string version,

{in boolean is_readonly)

raises (Reflec?tive::MofError);

|5

interface AttributeDef : AttributeDefClass, Typed, Contained
{
BxceptionDefSet set_exception ()

raises (Reflective::MofError);

Vjoid set_set_exception (in ExceptionDefSet new_value)
raises (Reflective::MofError);

Vioid unset_set_exception ()

raises (Reflective::MofError);

Vioid add_set_exception (in ExceptionDef new_element)
raises (Reflective::MofError);

vioid modify_set_exception (

in ExceptionDef old_element,

in ExceptionDef new_element)

raises (Reflective::NotFound, Reflective::MofError);

Vioid remove_set_exception (in ExceptionDef old element)
raises (Reflective::NotFound, Reflective::MofError);
BxceptionDefSet get_exception ()

raises (Reflective::MofError);

Vioid set_get_exception (in ExceptionDefSet new_value)
raises (Reflective::MofError);

vioid unset_get_exception ()

raises (Reflective::MofError);

vioid add_get_exception (in ExceptionDef new_element)
raises (Reflective::MofError);

vioid modify_get_exception (

in ExceptionDef old\ element,

in ExceptionDef-new_element)

raises (Reflective::NotFound, Reflective::MofError);

vioid remove _<get” exception (in ExceptionDef old_element)
raises (Reflective::NotFound, Reflective::MofError);
boolean iswreadonly ()

raisés-(Reflective::MofError);

id set_is_readonly (in boolean new_value)
i ive:: anrrnr);

}; Il end of interface AttributeDef
struct InterfaceDerivedFromLink

InterfaceDef base;
InterfaceDef derived;

b

typedef sequence<InterfaceDerivedFromLink> InterfaceDerivedFromLinkSet;
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interface InterfaceDerivedFrom : Reflective::RefAssociation

{
InterfaceDerivedFromLinkSet all_interface_derived_from_links()
raises (Reflective::MofError);

haolean exists (

ISO/IEC 19500-3:2012(E)

in InterfaceDef base,

in InterfaceDef derived)

raises (Reflective::MofError);

InterfaceDefSet base (in InterfaceDef derived)

raises (Reflective::MofError);

Void add (

in InterfaceDef base,

in InterfaceDef derived)

raises (Reflective::MofError);

Vioid modify_base (

in InterfaceDef base,

in InterfaceDef derived,

in InterfaceDef new_base)

raises (Reflective::NotFound, Reflective::MofError);
Vioid remove (

in InterfaceDef base,

in InterfaceDef derived)

raises (Reflective::NotFound, Reflective::MofError);
}; Il end of interface InterfaceDerivedFrom

struct DiscriminatedByLink

DLType discriminator_type;
UnionDef union_def;

|5

typedef sequence<DiscriminatedByLink> DiscriminatedByLinkSet;

interface DiscriminatedBy': Reflective::RefAssociation

[ |

iscriminatedByLinkSet all_discriminated_by_links()
raises (Reflective::MofError);

hoolean exist§)(

in IDLTypediscriminator_type,

in UnionDef union_def)
raisés-(Reflective::MofError);

DLType discriminator_type (in UnionDef union_def)

L raises (Reflective::MofError);

void add (
in IDLType discriminator_type,
in UnionDef union_def)
raises (Reflective::MofError);
void modify_discriminator_type (
in IDLType discriminator_type,
in UnionDef union_def,
in IDLType new_discriminator_type)

© ISO/IEC 2012 - All rights reserved
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raises (Reflective::NotFound, Reflective::MofError);

void remove (

in IDLType discriminator_type,
in UnionDef union_def)
raises (Reflective::NotFound, Reflective::MofError);

}; /[ ,end of interface DiscriminatedBy

strpct TypedByLink

|5

o]

DLType idl_type;
aselDL::Typed typed;

tygedef sequence<TypedByLink> TypedByLinkSet;

{

bl

str

{

inIrface TypedBy : Reflective::RefAssociation

pedByLinkSet all_typed_by_links()
raises (Reflective::MofError);

boolean exists (

in IDLType idl_type,

in BaselDL::Typed typed)

raises (Reflective::MofError);

DLType idl_type (in BaselDL::Typed typed)
raises (Reflective::MofError);

vioid add (

in IDLType idl_type,
in BaselDL::Typed typed)
raises (Reflective::MofError);

vioid modify_idl_type (

in IDLType idl_type,

in BaselDL::Typed typed,

in IDLType new_idl_type)

raises (Reflective::NotFound, Reflective::MofError);

vioid remove (

in IDLType idl_type,

in BaselDL::Typed typed)

raises (Reflective::NotFound, Reflective::MofError);
end of interface TypedBy

Lct SupportsLink

I]:terfaceDef interface_def;
f.

typedef sequence<SupportsLink> SupportsLinkSet;

|5

interface Supports : Reflective::RefAssociation

{

SupportsLinkSet all_supports_links()

raises (Reflective::MofError);

boolean exists (
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in InterfaceDef interface_def,
in ValueDef value_def)
raises (Reflective::MofError);
InterfaceDef interface_def (in ValueDef value_def)
raises (Reflective::MofError);
void add (
in InterfaceDef interface_def,
in ValueDef value_def)
raises (Reflective::MofError);
Void modify_interface_def (
in InterfaceDef interface_def,
in ValueDef value_def,
in InterfaceDef new_interface_def)
raises (Reflective::NotFound, Reflective::MofError);
Vioid remove (
in InterfaceDef interface_def,
in ValueDef value_def)
raises (Reflective::NotFound, Reflective::MofError);
}; Il end of interface Supports

struct ValueDerivedFromLink

{

<

alueDef base;
ValueDef derived;
&

typedef sequence<ValueDerivedFromLink> ValueDerivedFromLinkSet;

interface ValueDerivedFrom : Reflective::RefAssociation
{
falueDerivedFromLinkSet all_value.derived_from_links()
raises (Reflective::MofError);

hoolean exists (

in ValueDef base,

in ValueDef derived)

raises (Reflective::MofError);

alueDef base (in.ValueDef derived)

raises (Reflective::MofError);

Void add (

in ValueDef base,

in ValueDef derived)

raisés-(Reflective::MofError);

oid modify_base (

<

Y

in ValueDef derived,

in ValueDef new_base)

raises (Reflective::NotFound, Reflective::MofError);

void remove (

in ValueDef base,

in ValueDef derived)

raises (Reflective::NotFound, Reflective::MofError);
}; Il end of interface ValueDerivedFrom
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struct AbstractDerivedFromLink

{

|5

ValueDef abstract_derived;
ValueDef abstract_base;

tygedef sequence<AbstractDerivedFromLink> AbstractDerivedFromLinkSet;

interface AbstractDerivedFrom : Reflective::RefAssociation

{

|5

AbstractDerivedFromLinkSet all_abstract_derived_from_links()
raises (Reflective::MofError);

boolean exists (

in ValueDef abstract_derived,

in ValueDef abstract_base)

raises (Reflective::MofError);

ValueDefSet abstract_base (in ValueDef abstract_derived)
raises (Reflective::MofError);

vioid add (

in ValueDef abstract_derived,

in ValueDef abstract_base)

raises (Reflective::MofError);

vioid modify_abstract_base (

in ValueDef abstract_derived,

in ValueDef abstract_base,

in ValueDef new_abstract_base)

raises (Reflective::NotFound, Reflective::MofError);
Vioid remove (

in ValueDef abstract_derived,

in ValueDef abstract_base)

raises (Reflective::NotFound, Reflective::MofError);
I/l end of interface AbstractDerivedFrom

struct SetRaisesLink

|5

xceptionDef set_exception;
ttributeDef set—attribute;

> m

tygedef sequence<SetRaisesLink> SetRaisesLinkSet;

interface SetRaises : Reflective::RefAssociation

240
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— \7

raises (Reflective::MofError);
boolean exists (
in ExceptionDef set_exception,
in AttributeDef set_attribute)
raises (Reflective::MofError);
ExceptionDefSet set_exception (in AttributeDef set_attribute)
raises (Reflective::MofError);
void add (
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in ExceptionDef set_exception,

in AttributeDef set_attribute)

raises (Reflective::MofError);
void modify_set_exception (

in ExceptionDef set_exception,

_in AttributeDef set attribute

in ExceptionDef new_set_exception)

raises (Reflective::NotFound, Reflective::MofError);
Void remove (

in ExceptionDef set_exception,

in AttributeDef set_attribute)

raises (Reflective::NotFound, Reflective::MofError);
}; Il end of interface SetRaises

struct CanRaiselLink

BxceptionDef exception_def;
pperationDef operation_def;

O

|5

typedef sequence<CanRaiseLink> CanRaiseLinkSet;

interface CanRaise : Reflective::RefAssociation
{
CGanRaiseLinkSet all_can_raise_links()

raises (Reflective::MofError);

hoolean exists (

in ExceptionDef exception_def,

in OperationDef operation_def)

raises (Reflective::MofError);

HxceptionDefSet exception_def (in'OperationDef operation_def)
raises (Reflective::MofError);

Void add (

in ExceptionDef exception) def,

in OperationDef operation_def)

raises (Reflective::MofError);

Vioid modify_exception_def (

in ExceptionDefexception_def,

in OperationDef operation_def,

in ExceptionDef new_exception_def)

raises (Reflective::NotFound, Reflective::MofError);

Vioid remove (

in ExceptionDef exception_def,

Lin-OperationDef operation_def)
7

raises (Reflective::NotFou?Id, Reflective::MofError);
}; Il end of interface CanRaise

struct GetRaisesLink

{

ExceptionDef get_exception;
AttributeDef get_attribute;

b
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typedef sequence<GetRaisesLink> GetRaisesLinkSet;

interface GetRaises : Reflective::RefAssociation

{

GetRaisesLinkSet all_get_raises_links()

\.
doolean exists (

in ExceptionDef get_exception,

in AttributeDef get_attribute)

raises (Reflective::MofError);

BxceptionDefSet get_exception (in AttributeDef get_attribute)
raises (Reflective::MofError);

vjoid add (

in ExceptionDef get_exception,

in AttributeDef get_attribute)

raises (Reflective::MofError);

vioid modify_get_exception (

in ExceptionDef get_exception,

in AttributeDef get_attribute,

in ExceptionDef new_get_exception)

raises (Reflective::NotFound, Reflective::MofError);
Vioid remove (

in ExceptionDef get_exception,

in AttributeDef get_attribute)

raises (Reflective::NotFound, Reflective::MofError);
}; /| end of interface GetRaises

struct ContainsLink
{
Gontainer defined_in;
Gontained contents;

5

tygedef sequence<ContainsLink> ContainsLinkSet;

interface Contains : Reflective::RefAssociation
{
CGontainsLinkSet-all_contains_links()
raises (Reflective::MofError);
boolean exists (
in Container defined_in,
in Contained contents)
raises (Reflective::MofError);
Gontainer defined_in (in Contained contents)
raises (Reflective::MofError);
ContainedSet contents (in Container defined_in)
raises (Reflective::MofError);
void add (
in Container defined_in,
in Contained contents)
raises (Reflective::MofError);
void modify_defined_in (
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in Container defined_in,

in Contained contents,

in Container new_defined_in)

raises (Reflective::NotFound, Reflective::MofError);
void modify_contents (

in C . efined. in

ISO/IEC 19500-3:2012(E)

in Contained contents,

in Contained new_contents)

raises (Reflective::NotFound, Reflective::MofError);
Void remove (

in Container defined_in,

in Contained contents)

raises (Reflective::NotFound, Reflective::MofError);
/f end of interface Contains

interface BaselDLPackageFactory

{

|5

BaselDLPackage create_base_idl_package ()
raises (Reflective::MofError);

interface BaselDLPackage : Reflective::RefPackage

{

adonly attribute TypedClass typed_ref;
adonly attribute ParameterDefClass parameter_def_ref;
adonly attribute ContainedClass containedcCref;

adonly attribute ConstantDefClass constant_def _ref;
adonly attribute ContainerClass container_ref;

adonly attribute ModuleDefClass module_def_ref;
adonly attribute IDLTypeClass idltype_ref;

adonly attribute TypedefDefClass typedef_def_ref;
adonly attribute InterfaceDefClass interface_def_ref;
adonly attribute FieldClass field_ref;

adonly attribute StructDefClass struct_def _ref;

adonly attribute UnionDefClass union_def_ref;

adonly attribute. EnumDefClass enum_def_ref;

adonly attribute -AliasDefClass alias_def_ref;

adonly attribute StringDefClass string_def_ref;

adonly attribute WstringDefClass wstring_def_ref;
adonly-attribute FixedDefClass fixed_def_ref;
adonly-attribute SequenceDefClass sequence_def_ref;
adonly attribute ArrayDefClass array_def_ref;

r
r
r
r
r
r
r
r
r
r
r
I
I
I
r
I
I
I
I
It

£-

readonly attribute UnionFieldClass union_field_ref;

readonly attribute ValueMemberDefClass value_member_def_ref;
readonly attribute ValueDefClass value_def_ref;

readonly attribute ValueBoxDefClass value_box_def_ref;

readonly attribute OperationDefClass operation_def_ref;

readonly attribute ExceptionDefClass exception_def_ref;

readonly attribute AttributeDefClass attribute_def_ref;

readonly attribute InterfaceDerivedFrom interface_derived_from_ref;
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readonly attribute DiscriminatedBy discriminated_by_ref;

readonly attribute TypedBy typed_by_ref;

readonly attribute Supports supports_ref;

readonly attribute ValueDerivedFrom value_derived_from_ref;
readonly attribute AbstractDerivedFrom abstract_derived_from_ref;
. . . . £

readonly attribute CanRaise can:raise_?ef;
readonly attribute GetRaises get_raises_ref;
readonly attribute Contains contains_ref;
5
}; I end of module BaselDL

11.3.3 IDL for the ComponentIDL Package

#pragma prefix "ccm.omg.org”
#include "BaselDL.idI"

module ComponentIDL

interface ComponentFeatureClass;

interface ComponentFeature;

tygedef sequence<ComponentFeature> ComponentFeatureSet;
interface ComponentDefClass;

interface ComponentDef;

tygedef sequence<ComponentDef> ComponentDefSet;
interface ProvidesDefClass;

interface ProvidesDef;

tygedef sequence<ProvidesDef> ProvidesDefSet;
interface HomeDefClass;

interface HomeDef;

tygedef sequence<HomeDef> HomeDefSet;
interface FactoryDefClass;

interface FactoryDef;

tygedef sequence<FactoryDef> FactoryDefSet;
interface FinderDefClass;

interface FinderDef;

tygedef sequence<FinderDef> FinderDefSet;
interface EventPortDefClass;

interface EventPortDef;

tygedef sequence<EventPortDef> EventPortDefSet;
interfaceEmitsDefClass;

interface EmitsDef;

typedef sequence<EmitsDef> EmitsDefSet;

interface ConsumesDefClass;

interface ConsumesDef;

typedef sequence<ConsumesDef> ConsumesDefSet;
interface UsesDefClass;

interface UsesDef;

typedef sequence<UsesDef> UsesDefSet;

interface PublishesDefClass;
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interface PublishesDef;

typedef sequence<PublishesDef> PublishesDefSet;
interface EventDefClass;

interface EventDef;

typedef sequence<EventDef> EventDefSet;

interface ComponentiDI Package;

interface ComponentFeatureClass : Reflective::RefObject

{
|5

readonly attribute ComponentFeatureSet all_of_type_component_feature;

interface ComponentFeature : ComponentFeatureClass

{
|5

Il end of interface ComponentFeature

interface ComponentDefClass : BaselDL::InterfaceDefClass, ComponentFeatureClass

{

|5

-

Eadonly attribute ComponentDefSet all_of type_component/ def;
adonly attribute ComponentDefSet all_of_class_componént: def;
omponentDef create_component_def (

in string identifier,

in string repository_id,

in string version,

in boolean is_abstract,

in boolean is_local)

raises (Reflective::MofError);

r

O

interface ComponentDef : ComponentDefClass, BaselDL::InterfaceDef, ComponentFeature

{

ArovidesDefSet facet ()

raises (Reflective::MofError);

Void set_facet (in ProvidesDefSet new_value)
raises (Reflective::MofError);

Void unset_facet ()

raises (Reflective::MofError);

void add_facet.(in ProvidesDef new_element)
raises (Reflective::MofError);

Vioid modify facet (

in ProvidesDef old_element,

in’ ProvidesDef new_element)

Lraises (Reflective::NotFound, Reflective::MofError);

void remove_facet (in ProvidesDef old_element)
raises (Reflective::NotFound, Reflective::MofError);
EmitsDefSet emits ()
raises (Reflective::MofError);
void set_emits (in EmitsDefSet new_value)
raises (Reflective::MofError);
void unset_emits ()
raises (Reflective::MofError);
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void add_emits (in EmitsDef new_element)
raises (Reflective::MofError);

void modify_emits (

in EmitsDef old_element,

in EmitsDef new_element)

id remove_emits (in EmitsDef old_element)

raises (Reflective::NotFound, Reflective::MofError);
GonsumesDefSet consumes ()

raises (Reflective::MofError);

vioid set_consumes (in ConsumesDefSet new_value)
raises (Reflective::MofError);

vjoid unset_consumes ()

raises (Reflective::MofError);

Vioid add_consumes (in ConsumesDef new_element)
raises (Reflective::MofError);

vioid modify_consumes (

in ConsumesDef old_element,

in ConsumesDef new_element)

raises (Reflective::NotFound, Reflective::MofError);
Vioid remove_consumes (in ConsumesDef old_element)
raises (Reflective::NotFound, Reflective::MofError);
UsesDefSet receptacle ()

raises (Reflective::MofError);

Vjoid set_receptacle (in UsesDefSet new_value)
raises (Reflective::MofError);

vjoid unset_receptacle ()

raises (Reflective::MofError);

vioid add_receptacle (in UsesDef new-"element)
raises (Reflective::MofError);

vioid modify_receptacle (

in UsesDef old_element,

in UsesDef new_element)

raises (Reflective::NotFound, Reflective::MofError);
vioid remove_receptaclel (in UsesDef old_element)
raises (Reflective::NotFound, Reflective::MofError);
BaselDL::InterfaceDefSet supports ()

raises (Reflective::MofError);

vioid set_supports (in BaselDL::InterfaceDefSet new_value)
raises (Reflective::MofError);

vioid unset_supports ()

raises (Reflective::MofError);

vioid’add _supports (in BaselDl ::InterfaceDef new element)
-— 7

raises (Reflective::MofError);
void modify_supports (
in BaselDL::InterfaceDef old_element,
in BaselDL::InterfaceDef new_element)
raises (Reflective::NotFound, Reflective::MofError);
void remove_supports (in BaselDL::InterfaceDef old_element)
raises (Reflective::NotFound, Reflective::MofError);
PublishesDefSet publishes ()
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raises (Reflective::MofError);

void set_publishes (in PublishesDefSet new_value)
raises (Reflective::MofError);

void unset_publishes ()
raises (Reflective::MofError);

void add_publishes (in PublishesDef new element)

raises (Reflective::MofError);

Void modify_publishes (

in PublishesDef old_element,

in PublishesDef new_element)

raises (Reflective::NotFound, Reflective::MofError);
Void remove_publishes (in PublishesDef old_element)
raises (Reflective::NotFound, Reflective::MofError);
}; Il end of interface ComponentDef

interface ProvidesDefClass : BaselDL::ContainedClass, ComponentFeatureClass

{

-

Eadonly attribute ProvidesDefSet all_of_type_provides_def;
adonly attribute ProvidesDefSet all_of_class_provides_def;
rovidesDef create_provides_def (

in string identifier,

in string repository_id,

in string version)

raises (Reflective::MofError);

r

v |

5

interface ProvidesDef : ProvidesDefClass, BaselDL::Contained, ComponentFeature
{
BaselDL::InterfaceDef provides ()

raises (Reflective::MofError);

Void set_provides (in BaselDL::InterfaceDef new_value)
raises (Reflective::MofError);

GomponentDef component ()

raises (Reflective::MofError);

void set_component.(in'ComponentDef new_value)
raises (Reflective::MofError);

}; /] end of interface -ProvidesDef

interface HomeDefClass : BaselDL::InterfaceDefClass

{
readonly attribute HomeDefSet all_of_type_home_def;
readonly attribute HomeDefSet all_of_class_home_def;
Jimenef create_home def(

in string identifier,

in string repository_id,

in string version,

in boolean is_abstract,

in boolean is_local)

raises (Reflective::MofError);

b
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interface HomeDef : HomeDefClass, BaselDL::InterfaceDef

FinderDefSet finder ()
raises (Reflective::MofError);
void set_finder (in FinderDefSet new_value)

s \
vﬁid unset_finder ()

raises (Reflective::MofError);

vioid add_finder (in FinderDef new_element)

raises (Reflective::MofError);

vioid modify_finder (

in FinderDef old_element,

in FinderDef new_element)

raises (Reflective::NotFound, Reflective::MofError);
vioid remove_finder (in FinderDef old_element)
raises (Reflective::NotFound, Reflective::MofError);
GomponentDef component ()

raises (Reflective::MofError);

Vioid set_component (in ComponentDef new_value)
raises (Reflective::MofError);

HactoryDefSet factory ()

raises (Reflective::MofError);

vioid set_factory (in FactoryDefSet new_value)

raises (Reflective::MofError);

Vioid unset_factory ()

raises (Reflective::MofError);

vioid add_factory (in FactoryDef new_element)

raises (Reflective::MofError);

vioid modify_factory (

in FactoryDef old_element,

in FactoryDef new_element)

raises (Reflective::NotFound; Reflective::MofError);
vioid remove_factory (in FactoryDef old_element)
raises (Reflective::NotFound, Reflective::MofError);
BaselDL::ValueDef primary_key ()

raises (Reflective::NotSet, Reflective::MofError);
vioid set_primary. key (in BaselDL::ValueDef new_value)
raises (Reflective::MofError);

vioid unset. primary_key ()

raises (Reflective::MofError);
BaselDL::InterfaceDefSet supports ()

raises (Reflective::MofError);

vioid'set_supports (in BaselDl ::InterfaceDefSet new value)
raises (Reflective::MofError);

void unset_supports ()
raises (Reflective::MofError);

void add_supports (in BaselDL::InterfaceDef new_element)
raises (Reflective::MofError);

void modify_supports (

in BaselDL::InterfaceDef old_element,

in BaselDL::InterfaceDef new_element)
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raises (Reflective::NotFound, Reflective::MofError);
void remove_supports (in BaselDL::InterfaceDef old_element)
raises (Reflective::NotFound, Reflective::MofError);
}; Il end of interface HomeDef

interface FactoryDefClass : BaselDI ::OperationDefClass
{

rEadonIy attribute FactoryDefSet all_of_type_factory_def;
readonly attribute FactoryDefSet all_of_class_factory_def;
actoryDef create_factory_def (

in string identifier,

in string repository_id,

in string version,

in boolean is_oneway,

in BaselDL::ParameterDef parameters,

in string contexts)

raises (Reflective::MofError);

-

|5

interface FactoryDef : FactoryDefClass, BaselDL::OperationDef
{
HomeDef home ()

raises (Reflective::MofError);

Vioid set_home (in HomeDef new_value)
raises (Reflective::MofError);

}; Il end of interface FactoryDef

interface FinderDefClass : BaselDL::OperationDefClass

{

adonly attribute FinderDefSet all “of_type_finder_def;
adonly attribute FinderDefSet.all” of_class_finder_def;
inderDef create_finder_defy(

in string identifier,

in string repository_id,

in string version,

in boolean is_oneway,

in BaselDL::ParameterDef parameters,

in string contexts)

raises (Reflective::MofError);

T =

|5

interface FinderDef : FinderDefClass, BaselDL::OperationDef
{

HomeDef home ()
raises (Reflective::MofError);
void set_home (in HomeDef new_value)
raises (Reflective::MofError);
}; Il end of interface FinderDef

interface EventPortDefClass : BaselDL::ContainedClass, ComponentFeatureClass

{
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readonly attribute EventPortDefSet all_of_type_event_port_def;
B

interface EventPortDef : EventPortDefClass, BaselDL::Contained, ComponentFeature
{

EventDef type ()
raises (Reflective::MofError);

vioid set_type (in EventDef new_value)
raises (Reflective::MofError);

}; /| end of interface EventPortDef

interface EmitsDefClass : EventPortDefClass, ComponentFeatureClass

{

-

Eadonly attribute EmitsDefSet all_of type_emits_def;
readonly attribute EmitsDefSet all_of_class_emits_def;
BmitsDef create_emits_def (

in string identifier,

in string repository_id,

in string version)

raises (Reflective::MofError);

|5

interface EmitsDef : EmitsDefClass, EventPortDef, ComponentFeature

{

GomponentDef component ()

raises (Reflective::MofError);

Vioid set_component (in ComponentDef new: value)
raises (Reflective::MofError);

}; /I end of interface EmitsDef

interface ConsumesDefClass : EventPortDefClass, ComponentFeatureClass

-

badonly attribute ConsumesDefSet all_of_type_consumes_def;
badonly attribute ConsumesDefSet all_of_class_consumes_def;
onsumesDef create \consumes_def (

in string identifier,

in string repository_id,

in string version)

raises (Reflective::MofError);

@ W=

|5

interface ConsumesDef : ConsumesDefClass, EventPortDef, ComponentFeature

{

ComponentDef component ()
raises (Reflective::MofError);
void set_component (in ComponentDef new_value)
raises (Reflective::MofError);
}; Il end of interface ConsumesDef

interface UsesDefClass : BaselDL::ContainedClass, ComponentFeatureClass

{
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readonly attribute UsesDefSet all_of_type_uses_def;
readonly attribute UsesDefSet all_of_class_uses_def;
UsesDef create_uses_def (

|5

in string identifier,
in string repository_id,

in string version

ISO/IEC 19500-3:2012(E)

in boolean multiple)
raises (Reflective::MofError);

interface UsesDef : UsesDefClass, BaselDL::Contained, ComponentFeature

{
q

E

b

b

omponentDef component ()
raises (Reflective::MofError);

Vioid set_component (in ComponentDef new_value)

raises (Reflective::MofError);
aselDL::InterfaceDef uses ()
raises (Reflective::MofError);

Void set_uses (in BaselDL::InterfaceDef new_value)

raises (Reflective::MofError);
oolean multiple ()
raises (Reflective::MofError);

Void set_multiple (in boolean new_value)

raises (Reflective::MofError);
end of interface UsesDef

interface PublishesDefClass : EventPortDefClass, ComponentFeatureClass

{

r
F

int

QO

rEadonIy attribute PublishesDefSet all-of type_publishes_def;

adonly attribute PublishesDefSetall_of_class_publishes_def;
ublishesDef create_publishes . def (

in string identifier,

in string repository_id,

in string version)

raises (Reflective::MofError);

brface PublishesDef : PublishesDefClass, EventPortDef, ComponentFeature

omponentDef component ()

raisés-(Reflective::MofError);

oid set_component (in ComponentDef new_value)
‘1.w.ises_(.ReﬂecthLe:Manrmr);

}; Il end of interface PublishesDef

interface EventDefClass : BaselDL::ValueDefClass

{

readonly attribute EventDefSet all_of_type_event_def;
readonly attribute EventDefSet all_of _class_event_def;
EventDef create_event_def (

in string identifier,
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in string repository_id,

in string version,

in boolean is_abstract,

in boolean is_custom,

in boolean is_truncatable)

raises (Reflective::MofFrror);

|5

interface EventDef : EventDefClass, BaselDL::ValueDef
{

}; /] end of interface EventDef

struct ProvidesinterfaceLink
{
BaselDL::InterfaceDef provides;
RrovidesDef provides_def;

&

tygedef sequence<ProvidesinterfaceLink> ProvidesinterfaceLinkSet;

interface Providesinterface : Reflective::RefAssociation
{
ArovidesinterfaceLinkSet all_provides_interface_links()
raises (Reflective::MofError);

boolean exists (

in BaselDL::InterfaceDef provides,

in ProvidesDef provides_def)

raises (Reflective::MofError);

BaselDL::InterfaceDef provides (in ProvidesDef provides_def)
raises (Reflective::MofError);

vioid add (

in BaselDL::InterfaceDef provides,

in ProvidesDef provides_def)

raises (Reflective::MofError);

vioid modify_provides (

in BaselDL::InterfaceDef provides,

in ProvidesDef provides_def,

in BaselDL::InterfaceDef new_provides)

raises (Reflective::NotFound, Reflective::MofError);

vioid remove(

in BaselDL::InterfaceDef provides,

in ProvidesDef provides_def)

raises (Reflective::NotFound, Reflective::MofError);

}; Lend of interface Providesinterface

struct ComponentFacetLink

{
ComponentDef component;
ProvidesDef facet;

b

typedef sequence<ComponentFacetLink> ComponentFacetLinkSet;
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interface ComponentFacet : Reflective::RefAssociation

{

ComponentFacetLinkSet all_component_facet_links()
raises (Reflective::MofError);
boolean exists (

in ComponentDef component

ISO/IEC 19500-3:2012(E)

in ProvidesDef facet)

raises (Reflective::MofError);

omponentDef component (in ProvidesDef facet)
raises (Reflective::MofError);

RrovidesDefSet facet (in ComponentDef component)
raises (Reflective::MofError);

Void add (

in ComponentDef component,

in ProvidesDef facet)

raises (Reflective::MofError);

Vioid modify_component (

in ComponentDef component,

in ProvidesDef facet,

in ComponentDef new_component)

raises (Reflective::NotFound, Reflective::MofError);
Vioid modify_facet (

in ComponentDef component,

in ProvidesDef facet,

in ProvidesDef new_facet)

raises (Reflective::NotFound, Reflective::MofError);
Vioid remove (

in ComponentDef component,

in ProvidesDef facet)

raises (Reflective::NotFound, Reflective::MofError);
}; /] end of interface ComponentFacet

O

struct HomeFinderLink
{
HomeDef home;

HinderDef finder;
b

typedef sequence<HomeFinderLink> HomeFinderLinkSet;

interface HomeFinder : Reflective::RefAssociation

{

HomeFinderLinkSet all_home_finder_links()

L raises (Reflective::MofError);
boolean exists (

in HomeDef home,

in FinderDef finder)

raises (Reflective::MofError);
HomeDef home (in FinderDef finder)

raises (Reflective::MofError);
FinderDefSet finder (in HomeDef home)
raises (Reflective::MofError);
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void add (

in HomeDef home,

in FinderDef finder)

raises (Reflective::MofError);
void modify_home (

in HomeDef home
in FinderDef finder,
in HomeDef new_home)
raises (Reflective::NotFound, Reflective::MofError);
vioid modify_finder (
in HomeDef home,
in FinderDef finder,
in FinderDef new_finder)
raises (Reflective::NotFound, Reflective::MofError);
Vioid remove (
in HomeDef home,
in FinderDef finder)
raises (Reflective::NotFound, Reflective::MofError);
}; /| end of interface HomeFinder

struct ComponentEmitsLink

(@)

omponentDef component;
BmitsDef emits;

|5

tygedef sequence<ComponentEmitsLink> ComponentEmitsLinkSet;

interface ComponentEmits : Reflective::RefAssociation
{
GomponentEmitsLinkSet all_component_emits_links()
raises (Reflective::MofError);
boolean exists (
in ComponentDef component,
in EmitsDef emits)
raises (Reflective:;:MofError);
omponentDef component (in EmitsDef emits)
raises (Reflective::MofError);
BmitsDefSet emits (in ComponentDef component)
raises (Reflective::MofError);
vioid add(
in ComponentDef component,
in’ EmitsDef emits)
Lraises (Reflective::MofError);
void modify_component (
in ComponentDef component,
in EmitsDef emits,
in ComponentDef new_component)
raises (Reflective::NotFound, Reflective::MofError);
void modify_emits (
in ComponentDef component,
in EmitsDef emits,

Q
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in EmitsDef new_emits)

raises (Reflective::NotFound, Reflective::MofError);
void remove (

in ComponentDef component,

in EmitsDef emits)

raises (Reflective::NotFound, Reflective::MofError);
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}; Il end of interface ComponentEmits

struct ComponentConsumesLink

O

omponentDef component;
GonsumesDef consumes;
&

typedef sequence<ComponentConsumesLink> ComponentConsumesLinkSet;

interface ComponentConsumes : Reflective::RefAssociation
{
GomponentConsumesLinkSet all_component_consumes_links()
raises (Reflective::MofError);

hoolean exists (

in ComponentDef component,

in ConsumesDef consumes)

raises (Reflective::MofError);

omponentDef component (in ConsumesDef consumes)

raises (Reflective::MofError);

GonsumesDefSet consumes (in ComponentDef component)
raises (Reflective::MofError);

Void add (

in ComponentDef component,

in ConsumesDef consumes)

raises (Reflective::MofError);

Vioid modify_component (

in ComponentDef component,

in ConsumesDef consumes,

in ComponentDef new_component)

raises (Reflective::NotFound, Reflective::MofError);

Vioid modify_consumes (

in ComponentDef component,

in ConsumesDef consumes,

in ConsumesDef new_consumes)
raises-(Reflective::NotFound, Reflective::MofError);

oid remove (
i nt,

O

in ConsumesDef consumes)
raises (Reflective::NotFound, Reflective::MofError);
}; Il end of interface ComponentConsumes

struct ComponentReceptacleLink

{

ComponentDef component;
UsesDef receptacle;
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b

typedef sequence<ComponentReceptacleLink> ComponentReceptacleLinkSet;

interface ComponentReceptacle : Reflective::RefAssociation

{
ComponentReceptaclel inkSet all component receptacle links()

raises (Reflective::MofError);

boolean exists (

in ComponentDef component,

in UsesDef receptacle)

raises (Reflective::MofError);

omponentDef component (in UsesDef receptacle)

raises (Reflective::MofError);

UsesDefSet receptacle (in ComponentDef component)

raises (Reflective::MofError);

vjoid add (

in ComponentDef component,

in UsesDef receptacle)

raises (Reflective::MofError);

vioid modify_component (

in ComponentDef component,

in UsesDef receptacle,

in ComponentDef new_component)

raises (Reflective::NotFound, Reflective::MofError);

vioid modify_receptacle (

in ComponentDef component,

in UsesDef receptacle,

in UsesDef new_receptacle)

raises (Reflective::NotFound, Reflective::MofError);

vioid remove (

in ComponentDef component,

in UsesDef receptacle)

raises (Reflective::NotFound, Reflective::MofError);

}; /| end of interface ComponentReceptacle

(@)

struct Usesinterfacekink

sl

aselDL::InteffaceDef uses;
UsesDef uses" def;
|5

tygedef 'sequence<UsesinterfaceLink> UsesinterfaceLinkSet;

interface Usesinterface : Reflective::RefAssociation

UseslinterfaceLinkSet all_uses_interface_links()
raises (Reflective::MofError);
boolean exists (
in BaselDL::InterfaceDef uses,
in UsesDef uses_def)
raises (Reflective::MofError);
BaselDL::InterfaceDef uses (in UsesDef uses_def)
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raises (Reflective::MofError);
void add (
in BaselDL::InterfaceDef uses,
in UsesDef uses_def)
raises (Reflective::MofError);
void madify uses (
in BaselDL::InterfaceDef uses,
in UsesDef uses_def,
in BaselDL::InterfaceDef new_uses)
raises (Reflective::NotFound, Reflective::MofError);
Void remove (
in BaselDL::InterfaceDef uses,
in UsesDef uses_def)
raises (Reflective::NotFound, Reflective::MofError);
}; Il end of interface Useslinterface

struct ComponentHomelLink
{
GomponentDef component;
HomeDef home;

B

typedef sequence<ComponentHomeLink> ComponentHomeLinkSet;

interface ComponentHome : Reflective::RefAssociation
{
GomponentHomeLinkSet all_component_home_links()
raises (Reflective::MofError);
hoolean exists (
in ComponentDef component,
in HomeDef home)
raises (Reflective::MofError);
ComponentDef component (in‘HomeDef home)
raises (Reflective::MofError);
vioid add (
in ComponentDef component,
in HomeDef home)
raises (Reflective::MofError);
Vioid modify_component (
in ComponentDef component,
in HomeDef home,
in ComponentDef new_component)
raises (Reflective::NotFound, Reflective::MofError);
Vioid' remove (
in ComponentDef component,
in HomeDef home)
raises (Reflective::NotFound, Reflective::MofError);
}; Il end of interface ComponentHome

struct ComponentSupportsLink

BaselDL::InterfaceDef supports;

© ISO/IEC 2012 - Al rights reserved 257


https://standardsiso.com/api/?name=e5d1ee25e98699220fd833c7d94a0b04

ISO/IEC 19500-3:2012(E)

ComponentDef components;

b

typedef sequence<ComponentSupportsLink> ComponentSupportsLinkSet;

interface ComponentSupports : Reflective::RefAssociation

{

d

E

omponentSupportsLinkSet all_component_supports_links()
raises (Reflective::MofError);

boolean exists (

in BaselDL::InterfaceDef supports,

in ComponentDef components)

raises (Reflective::MofError);

aselDL::InterfaceDefSet supports (in ComponentDef components)
raises (Reflective::MofError);

vjoid add (

in BaselDL::InterfaceDef supports,
in ComponentDef components)
raises (Reflective::MofError);

vioid modify_supports (

in BaselDL::InterfaceDef supports,

in ComponentDef components,

in BaselDL::InterfaceDef new_supports)

raises (Reflective::NotFound, Reflective::MofError);

Vioid remove (

in BaselDL::InterfaceDef supports,
in ComponentDef components)
raises (Reflective::NotFound, Reflective::MofError);

}; /] end of interface ComponentSupports
struct HomeFactoryLink
{ HomeDef home;
HactoryDef factory;
29; edef sequence<HomeFactoryLink> HomeFactoryLinkSet;
interface HomeFactory : Reflective::RefAssociation
{ HomeFactoryLinkSet all_home_factory_links()

raises (Reflective::MofError);

boolean-exists (

inr HomeDef home,

Lin‘FactoryDef factory)
77

raises (Reflective::MofError);

HomeDef home (in FactoryDef factory)

F

\',

258

raises (Reflective::MofError);
actoryDefSet factory (in HomeDef home)
raises (Reflective::MofError);

oid add (

in HomeDef home,

in FactoryDef factory)
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raises (Reflective::MofError);

void modify_home (

|5

H . \.
\,Ioid modify_factory (

in HomeDef home,
in FactoryDef factory,
in HomeDef new_home)

ISO/IEC 19500-3:2012(E)

in HomeDef home,

in FactoryDef factory,

in FactoryDef new_factory)

raises (Reflective::NotFound, Reflective::MofError);

Void remove (

in HomeDef home,

in FactoryDef factory)

raises (Reflective::NotFound, Reflective::MofError);
Il end of interface HomeFactory

struct ComponentPublishesLink

{

|5

GomponentDef component;
RublishesDef publishes;

typedef sequence<ComponentPublishesLink> ComponentPublishesLinkSet;

interface ComponentPublishes : Reflective::RefAssociation

{

GomponentPublishesLinkSet all_component_publishes_links()
raises (Reflective::MofError);

hoolean exists (

in ComponentDef component,

in PublishesDef publishes)

raises (Reflective::MofError);

omponentDef component (in PublishesDef publishes)
raises (Reflective::MofError);

RublishesDefSet publishes (in ComponentDef component)
raises (Reflective::MofError);

Void add (

in ComponentDef component,

in PublishesDef publishes)

raises (Reflective::MofError);

Vioid modify_component (

in’.ComponentDef component,

Q

Lin-PublishesDef publishes,
in ComponentDef new_component)
raises (Reflective::NotFound, Reflective::MofError);
void modify_publishes (

in ComponentDef component,

in PublishesDef publishes,

in PublishesDef new_publishes)

raises (Reflective::NotFound, Reflective::MofError);
void remove (
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in ComponentDef component,

in PublishesDef publishes)

raises (Reflective::NotFound, Reflective::MofError);
}; Il end of interface ComponentPublishes

struct EventTypel ink
{

BventDef type;

BventPortDef event;
|5
tygedef sequence<EventTypeLink> EventTypeLinkSet;

interface EventType : Reflective::RefAssociation
{
BventTypeLinkSet all_event_type_links()

raises (Reflective::MofError);

boolean exists (

in EventDef type,

in EventPortDef event)

raises (Reflective::MofError);

BventDef type (in EventPortDef event)

raises (Reflective::MofError);

vjoid add (

in EventDef type,

in EventPortDef event)

raises (Reflective::MofError);

vioid modify_type (

in EventDef type,

in EventPortDef event,

in EventDef new_type)

raises (Reflective::NotFound, Reflective::MofError);
vioid remove (

in EventDef type,

in EventPortDef event)

raises (Reflective:;:NotFound, Reflective::MofError);
}; /| end of interface EventType

struct APrimaryKeyHomeLink
{
BaselDL::ValueDef primary_key;
omeDef home;

-

|5
typodas APri KevHomeL inks APri KeyHomeL inkSet:

interface APrimaryKeyHome : Reflective::RefAssociation
{
APrimaryKeyHomelLinkSet all_a_primary_key home_links()
raises (Reflective::MofError);
boolean exists (
in BaselDL::ValueDef primary_key,
in HomeDef home)
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raises (Reflective::MofError);

BaselDL::ValueDef primary_key (in HomeDef home)

raises (Reflective::MofError);

void add (

b

str]
{
B
|.
|5
typ

in BaselDL::ValueDef primary_key,
_in HomeDef home)
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raises (Reflective::MofError);

Void modify_primary_key (

in BaselDL::ValueDef primary_key,

in HomeDef home,

in BaselDL::ValueDef new_primary_key)

raises (Reflective::NotFound, Reflective::MofError);

Void remove (

in BaselDL::ValueDef primary_key,

in HomeDef home)

raises (Reflective::NotFound, Reflective::MofError);
end of interface APrimaryKeyHome

uct ASupportsHomeDefLink

aselDL::InterfaceDef supports;
omeDef home_def;

edef sequence<ASupportsHomeDefLink> ASupportsHomeDefLinkSet;

interface ASupportsHomeDef : Reflective::RefAssociation

{
A

b

E

\ SupportsHomeDefLinkSet all_a_supports_home_def_links()
raises (Reflective::MofError);

oolean exists (

in BaselDL::InterfaceDef supports,

in HomeDef home_def)

raises (Reflective::MofError);
aselDL::InterfaceDefSet.supports (in HomeDef home_def)
raises (Reflective::MofError);

Void add (

in BaselDL::InterfaceDef supports,
in HomeDef home_def)
raises (Reflective::MofError);

Vioid modify _supports (

in BaselDL.::InterfaceDef supports,

in HomeDef home_def,

Lin-BaselDL ::InterfaceDef new supports)

raises (Reflective::NotFound,_Reerctive::MofError);

void remove (

in BaselDL::InterfaceDef supports,
in HomeDef home_def)
raises (Reflective::NotFound, Reflective::MofError);

}; Il end of interface ASupportsHomeDef

interface ComponentIDLPackageFactory
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{

262

ComponentiDLPackage create_component_idl_package ()
raises (Reflective::MofError);

badonly attribute ComponentFeatureClass component_feature_ref;
badonly attribute ComponentDefClass component_def_ref;
pbadonly attribute ProvidesDefClass provides_def_ref;

padonly attribute HomeDefClass home_def_ref;

badonly attribute FactoryDefClass factory_def _ref;

padonly attribute FinderDefClass finder_def_ref;

padonly attribute EventPortDefClass event_port_def_ref;

badonly attribute EmitsDefClass emits_def_ref;

badonly attribute ConsumesDefClass consumes_def_ref;

badonly attribute UsesDefClass uses_def_ref;

badonly attribute PublishesDefClass publishes_def _ref;

badonly attribute EventDefClass event_def_ref;

badonly attribute Providesinterface provides_interface_ref;
padonly attribute ComponentFacet component_facet_ref;

badonly attribute HomeFinder home_finder_ref;

badonly attribute ComponentEmits component_emits: ref;

padonly attribute ComponentConsumes componént_consumes_ref;
badonly attribute ComponentReceptacle component_receptacle_ref;
badonly attribute Usesinterface uses_interface_ref;

badonly attribute ComponentHome component_home_ref;

badonly attribute ComponentSupports’component_supports_ref;
badonly attribute HomeFactory home factory_ref;

badonly attribute ComponentPublishes component_publishes_ref;
badonly attribute EventType event_type_ref;

badonly attribute APrimaryKeyHome a_primary_key_home_ref;
badonly attribute ASupportsHomeDef a_supports_home_def_ref;

gnd of module ComponentIDL
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12 CIF Metamodel

12.1 CIF Package

In adfdition to the packages BaselIDL and ComponentIDL, a new package CIF is introduced that contains the mgtamodel
for the Component Implementation Framework. This package obviously depends on the ComponentIDL package|since its
main|purpose is to enable the modeling of implementations for components specified using the CompornentIDL
definjtions. This situation is depicted in the following diagram:

BaselDL

N

ComponentiDL

Figure 12.1- Package structure of CCM (metamodels

12.2 Classes and Associations

The CIF metamodel defines @dditional metaclasses and associations. An overview on these is to be seen in Figyre 12.2.
Thei meaning is explained?on the following pages.
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Figune 12.2- CIF metamodel (overview)
12.2.1 ComponentimpliDef
This metaclass’is,used to model an implementation definition for a given component definition. It specifies an aspociation
to CdmponentDef to allow instances to point exactly to the component the instance is going to implement. A
ComponentImplDef always has exactly one ComponentDef associated while each ComponentDef might be impl¢gmented
by different ComponentImplDefs.

ComponentImplDef is specified as being a Container, by doing so, instances are able to contain other definitions. The
only definitions that are allowed to be contained by a ComponentImplDef are instances of SegmentDef.

Currently, there is no inheritance specification for instances of ComponentimplDef.
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12.2.2 SegmentDef

:2012(E)

Instances of SegmentDef are used to model a segmented implementation structure for a component implementation. This
means that the behavior for each component feature can be provided by a separate segment of the component
implementation (most likely a separate programming language class in the code generated by the CIF tools) if necessary.

Itis
extre
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wher

The 3

12.2

Artifd
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comp

Artifd
other

12.2

Segni
appli
for th
desig
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The etamodel for component implementations is shown in Figure 12.3.

1SO possibIe 10 specily that a segment provides the benavior 10T a NUMber 01 COmponent features includin
me that only one segment implements all component features.

nces of SegmentDef are always contained in instances of ComponentImplDef and therefore are derived froy
ined. SegmentDef has an association to ComponentFeature so that instances can point to all features of a cd

's exactly one artifact for each segment. However, artefacts may be shared between component implement
pas segments cannot. That’s why the distinction between artefacts and segments has\been modeled in the (

ttribute isSerialized is used to indicate that the access to segment is required fo)be serialized or not.

.3 ArtifactDef

ctDef is used to model abstractions from programming language constructs like classes. Instances from 47
hodel represent the elements that provide the behavior for features of a component. Since these can be shar
onent implementations the distinctions between artifacts andsegments have been made in the metamodel.

definitions. The only allowed Container for ArtifactPef is ModuleDef.

.4 Policy

ent definitions modeled as instances,ofithe metaclass SegmentDef may contain a set of policies that have f
bd to realizations of the segment in. the’ implementation code. These policies include for example activation
e artifact associated to a segment:The complete set of required policies is not known yet and the metamo
ned to be flexible. Policy is inttoduced as an abstract metaclass and concrete policies are expected to be d
hlizations of that class. SegmeéntDef aggregates a set of policies.

the

n
mponent

1 the segment is going to implement. SegmentDef has in addition an association to ArtifactDef,-which are nodels of
progfamming language constructs (classes) used to actually implement the behavior for component features. Th

ere is
htions
IF.

tifactDef
bd across

ctDef is a specialization of the metaclass Contained, which means that artifacts are identifiable and contained in

0 be
policies

lel is

bfined as
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Figure 12.3- Metamodel for component implementations

12.2.5 HomelmplDef

Homémterfaceshavetobe illlp‘lClllCllth amd-thetr 1ulplculcutatiuu tstrot palt ofa bUlllPUllCllt iluplculcutaﬁuu. IIOWGVCI',
for a home implementation it has to be specified, which component implementation the home implementation manages.
For that reason, the CIF metamodel contains a metaclass HomelmplDef. Each instance of HomelmplDef in a model
implements exactly one instance of HomeDef. This relation is modeled by the association implements between both
metaclasses. HomelmplDef inherits from the abstract metaclass Container. This is to allow a home implementation to be
identifiable within a model and to contain other model elements. (For the time being, no such elements have been

identified). Each home implementation manages exactly one component implementation, this relation is modeled by the
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association manages. It is required, that for each instance x of HomelmplDef the instance of ComponentDef, which is
associated to the instance of HomeDef associated to x is the same instance as the instance of ComponentDef associated to
the instance of ComponentImplDef which is associated to x.

Container
(from BaselDL)

<[0..*]>> lookupName() &:I\eﬁinedh
bokup() —
<[0..]>> getFilteredContents()|  0-1
/
Lﬁ
InterfaceDef
(from BaselDL)

aisAbstract : boolean
‘eisLocal : boolean

\
A\ —~—

[ XX

HomeDef Component_Home

+home

T~

+component

Contains o

ComponentDef

(from ComponentIDL)

0.n

1 /) +home

implements

0..n
HomelmplDef | +home_impl

manages

+component_impl

(from ComponentIpL

1

1 /' +component

implements

0.n

ComponentImplDef

0.n

1

\ecategory :.CemponentCategory

Figure 12.4- Metamodel for home implementations

12.83 Conformance Criteria

This pub clause identifies the conformance points required for compliant implementations of the Component

Impl¢mentation Framework (CIE)’metamodel architecture.

12.3.1 Conformance Points

+oontents ™

0.n

Contained
(from BaselDL)

‘gidentifier : string

‘arepositoryld : string

\@version : string

‘e<<unchangeable>> / absoluteName : string

In th¢ previous sub.clause, the MOF metamodel of the Component Implementation Framework (CIF) was defined. The
folloying sub.&lause defines the XMI format for the exchange of CIF metadata and the IDL for a MOF-compligant CIF
repoditory. Support for the generation and consumption of the XMI metadata and for the MOF-compliant IDL is| optional.

12.4—MOFDTbsandibLfor the CiFMetamodel

The XMI DTDs and IDL for the Interface Repository metamodel are presented in this sub clause. The DTDs are
generated by applying the MOF-XML mapping defined by the XMI specification to the MOF-compliant metamodel
described in “CIF Package” on page 263. The IDL is generated by applying the MOF-IDL mapping defined in the MOF

specification to the metamodels and was validated using the IDL compilers.

The IDL requires the inclusion of the reflective interfaces defined in http://www.omg.org/technology/documents/formal/

mof.htm as part of the MOF specification.
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12.4.1 XMI DTD

See “XMI DTD” on page 197.

12.4.2 IDL for the CIF Package

#pragma prefix "ccm.omg.org"
#include "ComponentIDL.idI"

modple CIF

{

268

interface ArtifactDefClass;

interface ArtifactDef;

tygedef sequence<ArtifactDef> ArtifactDefSet;

interface SegmentDefClass;

interface SegmentDef;

tygedef sequence<SegmentDef> SegmentDefSet;

interface ComponentimplDefClass;

interface ComponentimplDef;

tygedef sequence<ComponentimplDef> ComponentimplDefSet;
interface PolicyClass;

interface Policy;

tygedef sequence<Policy> PolicySet;

interface HomelmplDefClass;

interface HomelmplDef;

tygedef sequence<HomelmpliDef> HomelmplDefSet;

interface CIFPackage;

enim ComponentCategory {PROCESS, SESSION, ENTITY, SERVICE};

interface ArtifactDefClass : BaselDL::ContainedClass

-

badonly attribute ArtifactDefSet all_of_type_artifact_def;
badonly attribute ArtifactDefSet all_of_class_artifact_def;
rtifactDef create_artifact_def (

in string identifier,

in string repository_id,

in string version)

raises (Reflective::MofError);

> =

interface’ ArtifactDef : ArtifactDefClass, BaselDL::Contained

}; Il end of interface ArtifactDef

interface SegmentDefClass : BaselDL::ContainedClass

readonly attribute SegmentDefSet all_of_type_segment_def;
readonly attribute SegmentDefSet all_of class_segment_def;
SegmentDef create_segment_def (

in string identifier,

© ISO/IEC 2012

- All rights reserved


https://standardsiso.com/api/?name=e5d1ee25e98699220fd833c7d94a0b04

ISO/IEC 19500-3:2012(E)

in string repository_id,

in string version,

in boolean is_serialized)
raises (Reflective::MofError);

5

intlarface SegmentDef : SegmentDefClass, BaselDL::Contained
{

ArtifactDef artifact ()

raises (Reflective::MofError);

Void set_artifact (in ArtifactDef new_value)

raises (Reflective::MofError);
GomponentIDL::ComponentFeatureSet features ()
raises (Reflective::MofError);

Void set_features (in ComponentIDL::ComponentFeatureSet new_value)
raises (Reflective::MofError);

Void add_features (in ComponentIDL::ComponentFeature new_element)
raises (Reflective::MofError);

Vioid modify_features (

in ComponentIDL::ComponentFeature old_element,
in ComponentIDL::ComponentFeature new_element)
raises (Reflective::NotFound, Reflective::MofError);
Vioid remove_features (in ComponentIDL::ComponentFeature old_element)
raises (Reflective::NotFound, Reflective::MofError);
RolicySet policies ()

raises (Reflective::MofError);

void set_policies (in PolicySet new_value)

raises (Reflective::MofError);

Void unset_policies ()

raises (Reflective::MofError);

Vioid add_policies (in Policy new_element)

raises (Reflective::MofError);

vioid modify_policies (

in Policy old_element,

in Policy new_element)

raises (Reflective::NotFound, Reflective::MofError);
Vioid remove_policies (in Policy old_element)

raises (Reflective::NotFound, Reflective::MofError);
hoolean is.serialized ()

raises (Reflective::MofError);

Void set.is_serialized (in boolean new_value)

raises (Reflective::MofError);

}; Lend of interface SegmentDef

interface ComponentimplDefClass : BaselDL::ContainerClass
{
readonly attribute ComponentimplDefSet all_of type_component_impl_def;
readonly attribute ComponentimplDefSet all_of class_component_impl_def;
ComponentimplDef create_component_impl_def (
in string identifier,
in string repository_id,
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