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Foreword

00-3:2012(E)

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
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psented on that committee. International organizations, governmental and non-governmental,,in|l4
fake part in the work. ISO collaborates closely with the International Electrotechnical Comfiissio
electrotechnical standardization.

O

hal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

task of technical committees is to prepare International Standards. Draft International Standards a
ommittees are circulated to the member bodies for voting. Publication asgan International Standd
y at least 75 % of the member bodies casting a vote.

is drawn to the possibility that some of the elements of this document/may be the subject of pate
¢ held responsible for identifying any or all such patent rights,

nagement Group (OMGQG), following the submission and.processing as a Publicly Available Specif
G Common Object Request Broker Architecture (CORBA) specification Part 3 Version 3.1 COR
hts.

9500-3 is related to:

+ ITU-T Recommendation X.902 (1995)4ISO/IEC 10746-2:1996, Information Technology - Open
Processing - Reference Model: Foundations

 ITU-T Recommendation X.903 (1995) | ISO/IEC 10746-3:1996, Information Technology - Open
Processing - Reference Modé€ls ‘Architecture

 ITU-T Recommendation X.920 (1997) | ISO/IEC 14750:1997, Information Technology - Open D
Processing - Interface Definition Language

« ISO/IEC 19500-2, Information Technology - Open Distributed Processing - CORBA Specificatio
CORBA Interfaces

« ISO/IECy19500-3, Information Technology - Open Distributed Processing - CORBA Specificatio
CORBA Interoperability

ISO/IEC

has the right
aison with
h (IEC) on all

dopted by the
rd requires

nt rights. ISO

9500-3 was prepared by Technical Committee ISO/IEC JTC1, Information technology, in collabofjation with the

ication (PAS)

BA

Distributed

Distributed

stributed

h Part 1:

h Part 2:

9500 consists of the following parts, under the general title Information technology - Open distr|

ibuted

processing - CORBA specification:

« Part 1: CORBA Interfaces
« Part 2: CORBA Interoperability

« Part 3: CORBA Components
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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, y3—+3Part-3-

Xii © ISO/IEC 2012 - All rights reserved
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Introduction

The rapid growth of distributed processing has led to a need for a coordinating framework for this standardization and
ITU-T Recommendations X.901-904 | ISO/IEC 10746, the Reference Model of Open Distributed Processing (RM-ODP)
provides such a framework. It defines an architecture within which support of distribution, interoperability and portability

can be intpgrated.

RM-ODP [Part 2 (ISO/IEC 10746-2) defines the foundational concepts and modeling framework for deseribi

systems.
of cases,
identical
with appr

RM-ODP

foundational concepts and framework defined in Part 2. Given the relation between UML as a modeling lang

3 of the R
specificati

This part
defines a t
functions
technolog

Context

The key t
following

he scopes and objectives of the RM-ODP Part 2 and the UML, while related, are not the same and

e RM-ODP Part 2 and the UML specification use the same term for concepts which at¢ related
c.g., interface). Nevertheless, a specification using the Part 2 modeling concepts,can be expresse
priate extensions (using stereotypes, tags, and constraints).

Part 3 (ISO/IEC 10746-3) specifies a generic architecture of open distributed systems, expressed

M-ODP standard, it is easy to show that UML is suitable as a notation ‘for the individual viewpo
ons defined by the RM-ODP.

b ISO/IEC 19500 (CORBA Components) is a standard for’the-technology specification of an OI
echnology to provide the infrastructure required to suppoft functional distribution of an ODP systd

fequired to manage physical distribution, communicatiehs, processing and storage, and the roles
 objects in supporting those functions.

of CORBA

understanding the structure of the CORBA architecture is the Reference Model, which consists
components:

+ Object Request Broker, whichenables objects to transparently make and receive requests and re
distributed environment.(It is'the foundation for building applications from distributed objects and
interoperability between applications in hetero- and homogeneous environments. The architecturg
specifications of the.Object Request Broker are described in this manual.

« Object Servicés, a collection of services (interfaces and objects) that support basic functions for 4
implementing-objects. Services are necessary to construct any distributed application and are alway
of applicatien domains. For example, the Life Cycle Service defines conventions for creating, delg
and moeving objects; it does not dictate how the objects are implemented in an application. Specif}
Objeet Services are contained in CORBAservices: Common Object Services Specification.

ng distributed
I, in a number
but not

i using UML

using the
uage and Part
int

P system. It
m, specifying
pf different

of the

ponses in a
for
and

sing and

's independent
ting, copying,
cations for

«Common Facilities, a collection of services that many applications may share, but which are not 4

s fundamental

as the Object Services. For instance, a system management or electronic mail facility could be cla

ssified as a

common facility. Information about Common Facilities will be contained in CORBAfacilities: Common

Facilities Architecture.

« Application Objects, which are products of a single vendor on in-house development group that controls their
interfaces. Application Objects correspond to the traditional notion of applications, so they are not standardized

by OMG. Instead, Application Objects constitute the uppermost layer of the Reference Model.

© ISO/IEC 2012 - All rights reserved
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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 are based on

oot Thao DD oo doc thao o oob o cac ey ool

distributed
receive re
distributed

This Part

environments and seamlessly interconnects multiple object systems.

bf this International Standard includes a non-normative annex.

1t 1 liacotc o0 o 415z gaa ol t: d
—rteroperating-objeets—he-ORB-provides—the-mechantsms-by—-whitch-objeets—transparentiysrake requests an

ponses. Hence, the ORB provides interoperability between applications on different machines, in fieterogeneous

Xiv
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Information technology - Object Management Group

Common Object Request Broker Architecture (CORBA), Components

1 Scope
This part pf ISO/IEC 19500 defines:
« The syntax and semantics of a component model (see Clause 6, ’Component Model’), based,on CORBA IDL, and a
cofresponding meta-model (see Clause 11, ’Interface Repository Metamodel’).
« A language to describe the structure and state of component implementations (see €lause 7, ’'OMG CIQL Syntax and
Semantics’), and a corresponding meta-model (see Clause 12, CIF Metamodel?).
« A programming model for constructing component implementations (see Clatse 8, "CCM Implementation
Framework’).
« A tuntime environment for component implementations (see Clause.9, *'The Container Programming|Model’).
+ Interaction between components and Enterprise Java Beans (see Clause 10, ’Integrating with Enterprisq JavaBeans’).
« Mg¢ta-data for describing component-based applications,.and*interfaces for their deployment (see Claus¢ 14,
’Deployment PSM for CCM”).
« A lightweight subset of the component model, programming model and runtime environment (see Claupe 13,
"Lghtweight CCM Profile’).
2 Conformance and’Compliance
The folloying conformance points are defined:
1. A CORBA COS vendorshall provide the relevant changes to the Lifecycle, Transaction, and Security|Services
identified in “Changes to Object Services” on page 53.
2. A CORBA Component vendor shall provide a conforming implementation of the Basic Level of CORBA Compo-
ngnts. A kightweight CORBA Component vendor shall provide a conforming implementation of the Llightweight
(CM Profile as specified in item 8§ below.
3. CORBA Component vendor may provide a conforming implementation of the Extended Level of CORBA Compo-
nents.
4. 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):
* EJB1.1, including support for the EJB 1.1 XML DTD.
» the java to IDL mapping, also known as RMI/IIOP.

1 EJB to IDL mapping as defined in “Translation of CORBA Component requests into EJB requests’Jon page 157.

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

6. Tp be conformant at the extended level, a product shall implement (at a minimum) the-requirements ngeded to
hieve Basic PLUS:

o

1 IDL extensions to support the client and server side component model for extended level components.
1 A container for hosting extended level CORBA components.
1 The XML deployment descriptors and associated zip files for basictand enhanced level components|in the format

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

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

3
—

he Lightweight CCM profile is a conformance point based on the extended model as defined above. |'Lightweight
(CM Profile” on page 275 defines the specific parts ‘@f.this CCM specification that are impacted and the normative
specific subsetting of CCM. In summary, the following general capabilities (and associated machinery) are excluded
fijlom the extended model to define this conformarnce point:

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

1 Navigation

4 Redundancies, preferring géneric over specific

1 Segmentation (not allowed for session or service components)
{ Transactions

4 Security

4 Configuratets

1 Proxyshomes

4 Hom¢ finders

+ CIDL

* POA related mandates

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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.0 (second

hendation,
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2002. OMG

04. OMG

or sinks. A

basic component may only offer attributes.

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.

Component-aware Client

A client tiatsdefimredusmgthe tOEextemsioms T the comporenmt modet—————————————————————————————]

Compos

Denotes b
entity.

Consum
An event
Containe

Container
framewor]

Emitter

An event

Entity Component

A CORBA
behavior,

Equivalent IDL

The client]
features fi

Equivalent Interface

tion

pth the set of artifacts that constitute the unit of component implementation, and the definition of

bink.
r

provide the run-time execution environment for CORBA compefient implementations A contaif
¢ for integrating transactions, security, events and persistence into a component’s behavior at run

kource that can be connected to at most one consumer,

\ component with persistent state, identity which is architecturally visible to clients through a pri
which may be transactional.

mappings; that is, mappings .of the externally-visible component features for component declarat|
r home declarations. ImpliCitly defined by a component definition in IDL.

his aggregate

erisa
ime.

nary key, and

ions, or home

hite among the
ivalent IDL.

The interfpce that manifeststhe’component’s or home’s surface features to clients, allowing clients to navig

component’s facets, and te_connect to the component’s ports, as defined by the component’s or home’s eqq

Event Sipk

A named fonngction point into which events of a specified type may be pushed.

Event Squrce

A named 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.

Extended 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.

Home

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

implicitly defimes—amequivatent mterface; whchcamrbedescribed T terms of 1D A rome mmay be—assocrs
primary key specification.

Monolithlic Executor

An executor consisting of a single artifact.

Multiplex

A specialigation of a receptacle that allows multiple simultaneous connections.
Primary Key

Primary kpy values uniquely identify component instances within the scope of the home that manages then.

Port

A surface [feature through which clients and other elements of an@pplication environment may interact with
The comppnent model supports four basic kinds of ports: facets, receptacles, event sources, event sinks an

Process

A CORBA component with persistent state which is not*visible to the client, persistent identity, and behavi
be transacfional.

Proxy Hpme

Implemen
to be coll

Publisher

An event

event souijce.

Receptac

A named

Receptacle

Component

s the component home interfage specified by a composition definition, but the implementation 1is
cated with the container where the components managed by the home are activated.

source that can bg connected to an arbitrary number of consumers, who are said to subscribe to t

b
b

e

Segmenfed Executor

ted with a

a component.

1 attributes.

r, which may

not required

he publisher

connection point that describes the component’s ability to use a reference supplied by some external agent.

A set of 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.

Service 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 to be interpreted as described in IETF RFC 2T19.

5 Symbols (and abbreviated terms)

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

API — Application Programming Interface

CCM — CORBA Component Model

CIDL — omponent Implementation Definition Language
CIF — Cgmponent Implementation Framework

CMT — (ontainer-managed Transaction

CORBA -+ Common Object Request Broker Architecture
COS — (Jommon Object Services

CRUD —{Create, Read, Update, Delete

DII — Dynamic Invocation Interface

DTD — Ipocument Type Definition

EJB — Enterprise Java Beans

GIOP — (General Inter-ORB Protocol

IDL — Interface Definition Language

IIOP — Imternet Inter-ORB Protecol

IR — Intgrface Repository

JDK — J4va Developntent Kit

JNDI — Jlava Naming“and Directory Interface

JTA — Jalv

MOF — Meta,Object Facility

OMG — 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

a Transaction API
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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 — UsnifermResourcet-oeator
XMI — XML Metadata Interchange
XML — Kxtensible Markup Language
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Component Model

Component Model

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

vendors.

Componet
meta-type
a compon
specializa

A compor
correspon
mechanisi
associated
for differe
an abstrac
identity.

A compor
includes s
entail, are

6.1.1

There are
capabilitie
CORBA (

A
s

6.1.2

Componet
may inter§
of ports:

t is a basic meta-type in CORBA. The component meta-type is an extension and specialization’d
Component types are specified in IDL and represented in the Interface Repository. A component
bnt reference, which is represented by an object reference. Correspondingly, a component definit
ion and extension of an interface definition.

ent type is a specific, named collection of features that can be described by an-IDL component ¢
ling structure in an Interface Repository. Although the current specification does not attempt to j
hs to support formal semantic descriptions associated with component definitions, they are desig
with a single well-defined set of behaviors. Although there may beseveral realizations of the co
nt run-time environments (e.g., OS/hardware platforms, languages{etc?), they should all behave cd
tion in a type system, a component type is instantiated to creaté concrete entities (instances) with

ent type encapsulates its internal representation and implementation. Although the component sp
andard frameworks for component implementationsthese frameworks, and any assumptions that
completely hidden from clients of the component

Component Levels

two levels of components: basic and extended. Both are managed by component homes, but they
s they can offer. Basic componentS.essentially provide a simple mechanism to “componentize” a
bject. Extended components,. on,the other hand, provide a richer set of functionality.

basic component is very similar+in functionality to an EJB as defined in the Enterprise JavaBeans 1.1
ecification. This allows miuch ‘easier mapping and integration at this level.

Ports

ct with-a.component. These surface features are called ports. The component model supports fot

f the object
is denoted by
on is a

efinition or a
rovide

hed to be

mponent type

nsistently. As
state and

ecification
they might

differ in the
regular

\ts support-dvariety of surface features through which clients and other elements of an applicatiof environment

ir basic kinds

F
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some external agent.

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 comporjent can provide multiple object references, called facets, which are capable of supporting distinct (i.e.,
unrelated by inheritance) IDL interfaces. The component has a single distinguished reference whosesinterface conforms to
the compdnent definition. This reference supports an interface, called the component’s equivalent(interface, that manifests
the compqgnent’s surface features to clients. The equivalent interface allows clients to navigat€ among the Jomponent’s
facets, anq to connect to the component’s ports.

Basic conjponents cannot support facets, therefore attempts to navigate to other facets will always fail. Th¢ equivalent
interface ¢f a basic component is the only object available with which a client may, interact.

The other |interfaces provided by the component are referred to as facets. Figure)6.1 illustrates the relationghip between
the compgnent and its facets.

Component reference supports
component’s equivalent interface
Component

- \/

O—— g
‘.‘(‘\{\ Implementations

of facet

U interfaces are
Qi c. / encapsulated
b ‘

\/

facet references
support independent
facet i

erfaces K /

Figure 6.1- Component Interfaces and Facets

The relationship between the component and 1ts facets i1s characterized by the following observations:

» The implementations of the facet interfaces 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”

componen

t instance is ultimately up to the component implementor, in that they may provide a customized

implementation of this operation. However, a component framework shall provide standard implementations that

constitute

Componet
to the con
obtain refy
instance a

6.1.5

A compon
interfaces
componen
(within th

Componet
one comp
cannot m4

At execut
home are

6.2

A compor
definition
Componet
componen

The IDL ¢

6.3

de facto definitions of “sameness” when they are employed.

its may also be associated with primary key values by a component home. Primary keys are, data v,
iponent’s clients that may be used in the context of a component home to identify component ins
rences for them. Primary keys are not features of components themselves; the association betweer
hd a particular primary key value is maintained by the home that manages the cgmponent.

Component Homes

ent home is meta-type that acts as a manager for instances of a speéified component type. Comp
provide operations to manage component life cycles, and optionally] to manage associations bety
t instances and primary key values. A component home may be-thought of as a manager for the e3
e scope of a container). A home must be declared for every,component declaration.

it types are defined in isolation, independent of home types. A home definition, however, must sj
nent type that it manages. Multiple different home-types can manage the same component type,
nage the same set of component instances.

on time, a component instance is managed by-a single home object of a particular type. The ope
roughly equivalent to static or class methods in object-oriented programming languages.

Component Definition

ent definition in IDL implicily defines an interface that supports the features defined in the com
body. It extends the concept of an interface definition to support features that are not supported
it definitions also differ*from interface definitions in that they support only single inheritance frg
t types.

rammar for.omponents may be found in CORBA Core, OMG IDL Syntax and Semantics.

Component Declaration

alues exposed
tances and
a component

pnent home
een
(tent of a type

becify exactly
though they

rations on the

ponent
n interfaces.
m other

6.3.1

asic 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 - All rights reserved
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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
occur due to future development of both the CORBA Component Model and the Enterprise JavaBeans
specifications.

6.3.2 Equivalent IDL

The client mappings; that is, mappings of the externally-visible component features for component declarations are
described [in terms of equivalent IDL.

As describled above, the component meta-type is a specialization of the interface meta-type. Each compongnt definition
has a corrgsponding equivalent interface. In programming language mappings, components are denoted by|object
references| that support the equivalent interface implied by the component definition,

Since basic components are essentially a profile, no specific rules are defined‘\for them.
6.3.2.1 S$imple declaration
For a component declaration with the following form:

compon]nt component_name{ ... };

the equivalent interface shall have the following form:

interface| component_name
: Componhents::CCMObject { ... };

6.3.2.2 S$upported interfaces

For a component declaration with the following form:

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

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

: Components::CCMObject,
<interfac

me_2>{ - §;

— — J —

Supported interfaces are described in detail in “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> { ... }

6.3.24 1

For a com

nheritance and supported interfaces

ponent declaration with the following form:

component <component_name> : <base_name>

supportg<interface_mame—t>,<interface_mame—2>%—"F};

the equiva

interd

: <balse_name>, <interface_name_1>, <interface_name_2>{ ... };

6.3.3

A compor]

Declaratid
equivalent

6.4

A compor]

lent interface shall have the following form:

ace <component_name>

Component Body

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

ns for facets, receptacles, event sources, event sinks and attributes-all map onto operations on thg
interface. These declarations and their meanings are described\in detail below.

-acets and Navigation

component’s

ent type may provide several independent interfaces to its clients in the form of facets. Facets are intended to

be the prifnary vehicle through which a component expeses its functional application behavior to clients dyring normal

execution

6.4.1

Facet decl
names. A

provides <interface_type> <name>;

results in

<inteyface_type> provide_<name> ();

The mech
between t

A component may exhibit zero or more facets.

—quivalent IDL

arations imply operations on the component interface that provide access to the provided interfag
facet declaration of the following form:

he following operation defined on the equivalent interface:

hnisms for navigating among a component’s facets are described in “Navigation” on page 14. The
he‘component identity and the facet references, and assumptions regarding facet references, are d

es by their

relationships
escribed in

“Provided

References amd-Component Tdemntity *om page 7 The Tmptementation of Tavigation operations @

provided by

the component 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.

© ISO/IEC 2012 - All rights reserved
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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:

« In general, a component instance shall be prepared to return object references for facets throughout the instance’s life
cyfle A comporent implementation may, as part ot 115 advertised benavior, Teturn a nil ovject reterence ps the result of
a rovide_<name> operation.

« A object reference returned by a provide_<name> operation shall support the interface associated with the
cofresponding provides declaration in the component definition. Specifically, when the _is -a operatipn is invoked
onfthe object reference with the Repositoryld of the provided interface type, the result'shall be TRUH, and legal
opgrations of the facet interface shall be able to be invoked on the object reference. Ifithe type specified in the
prpvides declaration is Object, then there are no constraints on the interface types.supported by the r¢ference.

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

NN

« Faget references must behave properly with respect to component identify and navigation, as defined in|*“Provided
Refferences and Component Identity” on page 17 and “Navigation” below.

6.4.3 Navigation

Navigationh among a component’s facets may be accomplished”’in the following ways:

« A ¢lient may navigate from any facet reference to.the component that provides the reference via
CORBA::Object::get_component.

+ A ¢lient may navigate from the componentinterface to any facet using the generated provide_<name> operations on
thq equivalent interface.

« A ¢lient may navigate from the component interface to any facet using the generic provide_facet operation on the

Ngvigation interface (inherited-by all component interfaces through Components::CCMObject). Qther
opgrations on the Navigation interface (i.e., get_all_facets and get_named_facets) return multipfe references,
andl can also be used fornavigation. When using generic navigation operations on Navigation, facets arg identified by
string values that cofitain their declared names.

+ A ¢lient may nayigate from a facet interface that derives from the Navigation interface directly to any|other facet on
thg same component, using provide_facet, get_all_facets, and get_named_facets.

« Fof components, such as basic components, that do not provide interfaces, only the generic navigation ¢perations are
aviilable on the equivalent interface. The behavior of these operations, where there are no facets to navjgate to, is
defined below.

The detailed descriptions of these mechanisms follow.
6.4.3.1 get_component()

module CORBA {
interface Object { // PIDL

14 © ISO/IEC 2012 - All rights reserved
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Object get_component ( );

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 a

componentreferencenoraprovided reference, get_component returns anil reference

Implementation of get_component

As with other operations on CORBA::Object, get_component is implemented as a request té’the target
Following| the pattern of other CORBA::Object operations (i.e., _interface, _is_a, and _non) existent)
name in JIOP request corresponding to get_component shall be “_component”. An_implementation o
get_component is a required element of the CORBA core, even if the ORB does not\pfoevide an implem|
CORBA domponents. Thus component vendors that are not also ORB vendors can rely on the availability
capability|in a compliant ORB.

6.4.3.2

Component-specific provide operations

The provlde_<name> operation implicitly defined by a provides declaration can be invoked to obtain a rd

facet.

6.4.3.3

Navigation interface on the component

As described in “Component Declaration” on page 11 all'\component interfaces implicitly inherit directly o
from CCMObject, which inherits from Components::Navigation. The definition of the Components
interface is as follows:

module Components {

typedef string FeatureName;

typedef sequence<FeatureName> NamelList;

valugtype PortDescription

{

5

ublic FeatiireName name;
ﬂublic CORBA::Repositoryld type_id;

object.

the operation
i
entation of
of this

ference to the

r indirectly
:Navigation

valuetype FacetDescription : PortDescription

{
|5

public Object facet_ref;

typedef sequence<FacetDescription> FacetDescriptions;

exception InvalidName { };

interface Navigation {

© ISO/IEC 2012 - All rights reserved
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Object provide_facet (in FeatureName name)
raises (InvalidName);

FacetDescriptions get_all_facets();

FacetDescriptions get_named_facets (in NameList names)
raises (InvalidName);

bloolean same_component (in Object object_ref);

|5
5
This inter}

inherited |
Navigati

ace provides generic navigation capabilities. It is inherited by all component inteffaces, and may
y any interface that is explicitly designed to be a facet interface for a component. The descriptid
n operations follow.

provide_facet

The provide_facet operation returns a reference to the facet denoted byithe name parameter. The value

parameter|must be identical to the name specified in the provides declaration. The valid names are defined|
closure of|the actual type of the component; that is, the names of facets of the component type and all of i
componenit types. If the value of the name parameter does not éerréspond to one of the component’s facef]
InvalidName exception shall be raised. A component that does\hot provide any facets (e.g., a basic compon|
no valid name parameter to this operation and thus shall always raise the InvalidName exception.

get_all_facets

The get_
interface 4
references
sequence
of length

nd name of the facet, along with a teference to the facet. The sequence shall contain descriptiof
for all of the facets in the comppnent’s inheritance hierarchy. The order in which these values o
s not specified. A component.that does not provide any facets (e.g., a basic component) shall retyj
rero.

get_namegd_facets

The get_mamed_facets operation returns a sequence of described references (identical to the sequence r¢
get_all_facets), containing descriptions and references for the facets denoted by the names parameter. I

be optionally
ns of

f the name

by inherited

s inherited

S, the

ent) will have

ll_facets operation returns a sequencg of value objects, each of which contains the Repositoryld of the facet

ns and
Ccur in the
m a sequence

turned by
[ any name in

the namep paramgten is not a valid name for a provided interface on the component, the operation raises the

InvalidName exception. The order of values in the returned sequence is not specified. A component that do
any facets|(e/g.,-a basic component) will have no valid nhame parameter to this operation and thus shall aly

bs not provide
ays raise the

InvalidName PY{‘prinn

The same_component operation on Navigation is described in “Provided References and Component I
page 17.

16

dentity” on
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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 provided the target facet. The skeletons generated by the Component Implementation Framework shall provide
implementations of these operations that will delegate to the component interface.

This option allows navigation from one facet to another to be performed in a single request, rather than 4 pair of requests
(to get thd component reference and navigate from there to the desired facet). To illustrate, consider he following
component definition:

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

PN

client could navigate from a to b as follows:

fgo myFoo;

/llassume myFoo holds a reference to a foo provided‘by’a baz
hz myBaz = bazHelper.narrow(myFoo.get_compofent());

Br myBar = myBaz.provide_b();

O O

O, it could navigate directly:

fgo myFoo;
/llassume myFoo holds a referencelto a foo provided by a baz
br myBar = barHelper.narrow(myFoo.provide_interface(“b”);

o

6.4.4 Provided References and Component Identity

The samé_component,operation on the Navigation interface allows clients to determine reliably whether two

referenceq belong to the'same component instance, that is, whether the references are facets of or directly denote the same
component instancg¢. The component implementation is ultimately responsible for determining what the “sarhe component
instance” fneans<Fhe skeletons generated by the Component Implementation Framework shall provide an implementation
of same_|[component, where “same instance” is defined in terms of opaque identity values supplied by the component
implementatioh or the container in the container context. User-supplied implementations can provide diffedent semantics.

If a facet interface inherits the Navigation interface, then the same_component operation on the provided interface
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.
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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 equiVJlent interface inherits both CCMObject and any supported interfaces, as follows:

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

The comppnent implementation shall supply implementations of operations defined on supported interfaces| Clients shall
be able to|widen a reference of the component’s equivalent interface type to the type of\any of the supportgd interfaces.
Clients shhll also be able to narrow a reference of type CCMODbject to the type of any of the component’s| supported

interfaces

Fpr example, given the following IDL:

module M {

interface | {
void op();

3

component A supports | {
provides | foo;

2
home AManager manages A { };
I8
The AManager interface shall be derived from KeylessCCMHome, supporting the create_component operation,
iich returns a reference of type CCMObject. This reference shall be able to be narrowed directly from
(CMObject to I:
java
M.AManager aHomey= ...; // get A’s home
ofrg.omg. Components.CCMObject myComp = aHome.create component () ;

=

.I myI ={.IHelper.narrow (myComp) ;
must_(succeed

~

br example, given the following IDL:

odule M {
interface | {
void op();

3

2

component A supports | {
provides | foo;

%

componentB:A{...};

home BHome manages B {};

18 © ISO/IEC 2012 - All rights reserved
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The equivalent IDL is:

module M {
interface | {
void op();
interface A :
Campbonantiae-CCOMOL: + 1 [ 1.
—org-omg-Compenents-=GEMObjeettH—F

interfface B: A{... };

=

hich allows the following usage:

=

.BHome bHome = ... // get B’s home

.B myB = bHome.create();

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

3 =

~

he supports mechanism provides programming convenience for light-weight tomponents that only need to
plement a single operational interface. A client can invoke operations from the supported interface directly on
He component reference, without narrowing or navigation:

=~ =

=

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

3

Q

ls opposed to

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

S

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

Q

rg . omg. Components . KeylessCCMHome genericHome =
// get A’s home;
rg . omg. Components. CCMObject myComp =

o -

denericHome. credte ‘component () ;

M. I myI = M.IHelper.narrow (myComp) ;

myI.op();

ak opposed'to

orgl.omg. CORBA.Object obj = myComp.provide interface (“foo”);
Ismyl = M, THelper . 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
receptacle. A receptacle is an abstraction that is concretely manifested on a component as a set of operations for
establishing and managing connections. A component may exhibit zero or more receptacles.

Rpceptacles 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
olvnership, or that certain operations will be transient across connections.

6.5.1 Equivalent IDL

A uses dpclaration of the following form:
uses <interface_type> <receptacle_name>;

results in the following equivalent operations defined in the component intetface:

void conhect_<receptacle_name> ( in <interface_type> conxn )‘raises (
Components::AlreadyConnected,
Components::IinvalidConnection );

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

<interface_type> get_connection_<receptacle *name> ( );
A uses dpclaration of the following form:
uses multiple <interface_type> <receptacle_name>;

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

struct <receptacle_name>Connection {
<inteyface_type> objref;
Components::Cookié ck;
I8

sequence <<receptacle_name>Connection> <receptacle_name>Connections;

nts::Cookie

—_~

Com_ponents: :ExgeededConnectionLimi_t,
Components::InvalidConnection

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

<receptacle_name>Connections get_connections_<receptacle_name> ();
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6.5.2 Behavior

6.5.2.1 Connect operations

Operations of the form connect_<receptacle name> are implemented in part by the component implementor, and in part
by generated code in the component servant framework. The responsibilities of the component implementation and
servant framework for implementing connect operations are described in detail in the OMG CIDL Syntax and Semantics.

The recep
reference
prerogativj
disconnec

Simplex

If a recept
receptacle
connectiol

The comp
operation

MultipleX

If a receptf
may exist
connectiol

ExceededlConnectionLimit exception.

The comp
operation

Connect o
identify th
implemen
Likewise,

The client
connected
unique wi
different 1

acle holds a copy of the object reference passed as a parameter. The component may invoke opef
hcecording to its design. How and when the component invokes operations on the reference.is ert
e of the component implementation. The receptacle shall hold a copy of the reference until it is
ed.

receptacles

may exist at a given time. If a client invokes a connect operation when/a connection already exi
W operation shall raise the AlreadyConnected exception.

pnent implementation may refuse to accept the connection for arbitrary reasons. If it does so, the
shall raise the InvalidConnection exception.

receptacles

acle’s uses declaration includes the optional multiple keyword, then multiple connections to th
simultaneously. The component implementation-may choose to establish a limit on the number of]
is allowed. If an invocation of a connect opetation attempts to exceed this limit, the operation sh

pnent implementation may refuse to accept the connection for arbitrary reasons. If it does so, the
Khall raise the InvalidConnectionxexception.

perations for multiplex receptaeles return values of type Components::Cookie. Cookie values
e connection for subsequent.disconnect operations. Cookie values are generated by the receptacl
ation (the responsibility, of the supplier of the component-enabled ORB, not the component imp]
cookie equivalenceris,determined by the implementation of the receptacle implementation.

invoking conngction operations is responsible for retaining cookie values and properly associati
object referénees, if the client needs to subsequently disconnect specific references. Cookie valy
hin the scope of the receptacle that created them. If a cookie value is passed to a disconnect opg
cceptacle than that which created it, results are undefined.

ations on this
irely the
bxplicitly

acle’s uses declaration does not include the optional multiple keyword, then only a single confiection to the

sts, the

connection

e receptacle
simultaneous
all raise the

connection

are used to

N
L

ementor).

g them with
es must be
ration on a

Cookie va

luesare described in detail in “Cookie type” on page 22.”

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 disconnect_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_receptacl
operation pn the same receptacle. It is the responsibility of the client to associate cookies with object.refer
connect afjd disconnect. If the cookie value is not recognized by the receptacle implementation as being as
an existing connection, the disconnect_receptacle_name operation shall raise an InvalidConnéction exc

6.5.2.3

Simplex

Simplex r
this opera
reference.

et_connection and get_connections operations

receptacles

bceptacles have operations named get_connection_receptacle_name.\If the receptacle is curren
ion returns the connected object reference. If there is no current gonnection, the operation return|

MultipleX receptacles

Multiplex
structures
contains aj
sequence

6.5.2.4 ¢
The CooHK

module (
value

b
b

receptacles have operations named get_connections “receptacle name. This operation returns
where each structure contains a connected object.reference and its associated cookie value. The
description of all of the connections that exist at,the time of the invocation. If there are no connl
ength will be zero.

Cookie type
ie valuetype is defined by the following IDL:

Lomponents {
type Cookie {

private CORBA::OctetSeq cookieValue;

Cookie vallues are greated by multiplex receptacles, and are used to correlate a connect operation with a di

operation

Implemen
types shal
sufficient

pn multipléx receptacles.

afions of component-enabled ORBs may employ value type derived from Cookie, but any deriy

Hbetruncatabteto-Cookie; and-the imformmation preserved mthe cookieValue octet sequemnce st

for the receptacle implementation to identify the cookie and its associated connected reference.

6.5.3 Receptacles Interface

e_name
pnces they
sociated with
Eption.

ly connected,
s a nil object

h sequence of
sequence
ections, the

sconnect

ed cookie
all be

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 {
public Cookie ck;
public Object objref;

ISO/IEC 19500-3:2012(E)

I
value
{

i

|5

typedef sequence<ReceptacleDescription> ReceptacleDescriptions;

typeief sequence<ConnectionDescription> ConnectionDescriptions;
type ReceptacleDescription : PortDescription

ublic boolean is_multiple;
ublic ConnectionDescriptions connections;

exception ExceededConnectionLimit { };

exception CookieRequired { };

interd

(0

ace Receptacles {

ookie connect ( in FeatureName name, in Object connection )

raises (
InvalidName,
InvalidConnection,
AlreadyConnected,
ExceededConnectionLimit);

Object disconnect (
in FeatureName name,
in Cookie ck) raises (
InvalidName,
Invalid€onnection,
CookieRequired,
NoConnection);

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

ReceptacleDescriptions get_all_receptacles ();

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

€X

A
op
disconng

If the recg
reference
identified
associated|
value) fro
The folloy

If
If
rai

(¢10)

CXi

A
op

get_conr

If the receptacle is a simplex receptacle and it is already connected, then the AlreadyConnected excef

If the object reference in the connection parameter does not support the interface declared in the rece
staement, the InvalidConnection exception is raised.

If the receptacle is a multiplex receptacle and the implementation-defined limit to the fiumber of conneq

If the receptacle is a multiplex(receptacle and the cookie value in the ck parameter does not denote an @

If the receptacle is a multiplex receptacle and a null value is specified in the ck parameter, the CookieFR

eeded, the ExceededConnectionLimit exception is raised.

fomponent that does not have any receptacles (e.g., a basic component) will have no valid nhame par
bration and thus shall always raise the InvalidName exception.

ct

ptacle identified by the name parameter is a simplex receptacle, the operation will disassociate
Currently connected to the receptacle. The cookie value.jn the ck parameter is ignored. If the rec
by the name parameter is a multiplex receptacle, the disconnect operation disassociates the ob
with the cookie value (i.e., the object reference thatywas connected by the operation that created
m the receptacle. In both cases, the disconnectpperation returns the previously connected obje
ing exceptions may be raised:

he name parameter does not specify a valid receptacle name, then the InvalidName exception is ra

he receptacle is a simplex receptacle@nd there is no current connection, then the NoConnection ex
sed.

inection on the receptacle, the InvalidConnection exception is raised.

eption is raised.

tomponent that'does not have any receptacles (e.g., a basic component) will have no valid hame par
bration and thus shall always raise the InvalidName exception.

ections

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

tion is raised.

ptacle’s uses

tions is

ameter to this

hiny object
eptacle

ject reference
the cookie

bt reference.

sed.

eption is

Xisting

Required

ameter to this

The get_connections operation returns a sequence of ConnectionDescription structs. Each struct contains an object
reference connected to the receptacle named in the name parameter, and a cookie value 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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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.

as a sequ
If any na
operation
will have

6.6

The CORI
designed t
notificatio
whose ser

6.6.1

_mamed_receptacles operation returns information about all receptacle ports denoted by the haf

ce of ReceptacleDescription values. The order in which these values occur in the seqaénce is
e in the names parameter is not a valid name for a receptacle in the component’s inheritance h
raises the InvalidName exception. A component that does not provide any receptacles)(e.g., a bas
ho valid name parameter to this operation and thus shall always raise the InvalidName exceptio

Fvents

BA component model supports a publish/subscribe event model. The.event model for CORBA cq
0 be compatible with CORBA notification, as defined in http.//www.omg.org/technology/docume|
n_service.htm. The interfaces exposed by the component evenfmodel provide a simple programr
hantics can be mapped onto a subset of CORBA notification semantics.

Event types

es parameter
not specified.
jerarchy, the
c component)
.

mponents is
pts/formal/
ning interface

IDL contafins event type declarations, which are a restri¢ted form of value type declarations. They are for the use in the

CORBA (

Since the
notificatio
a CORBA
by the corj

6.6.1.1

For the dd

module 5
valug
even
even

lomponent event model.

nnderlying implementation of the component event mechanism provided by the container is COR
n, event values shall be inserted inte instances of the any type. The resulting any values shall bg
notification structured event. The-mapping between a component event and a notification event i
tainer.

Equivalent IDL

claration of event.types of the following form:

Emodule_name> {

type A{ <A_state_members>};
ltype-B.: A { <B_state_members>};
ltype C : B { <C_state_members>};

I BA
inserted into
implemented

b

The following equivalent IDL is implied:

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 {
void push_B (in B the_b);

b

valuetype C : B {

<

C_state_members>

5

interd
\"
|5
5

As shown
into the in|

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

where the

6.6.1.2

ace CConsumer : BConsumer {
pid push_C (in C the_c);

above the first event type in the inheritance chain introduces the inheritance from Components
heritance chain for the equivalent value types. The same rule applies for the equivalent consumer

by origin.

FventBase

The mod

module omponents {
abstract valuetype EventBase { };

|5
It serves 4

To ensure
semantics

When an @ny containing a value typ€ is'received as a parameter in an ORB-mediated operation, the value

the any sl
its origina
or the exty
integrity i

6.6.2

The comp

e Components contains the following abstract value typg definition:

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

proper transmission of value type events, this part of ISO/IEC 19500 makes the following clarif
of value types when inserted into_anys:

all be preserved, regardléss of whether the receiving execution context is capable of constructing

form or a truncated-form), or not. If the receiving context attempts to extract the value, the extrad
acted value may betruncated. The value contained in the any shall remain unchanged, and shall
" the any is passed as a parameter to another execution context.

FventConsumer Interface

brefit event model is a push model. The basic mechanics of this push model are defined by consun

:EventBase
nterfaces and
yent types,

cations to the

contained in
the value (in
tion may fail,
retain its

her interfaces.

Event sou

TTS NOId TeIeTences 10 CONSUINET MIETTaces and (MyOKe various forms of puSiT Operations 1o send

events.

Component event sources hold references to consumer interfaces and push to them. Component event sinks provide
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 {
CORBA::Repositoryld expected_event_type;
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interface EventConsumerBase {
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oid push_event(in EventBase evt) raises (BadEventType);
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Type-specific event consumer interfaces are derived from the EventConsumerBase interface. Event source and sink

declaratio

ns in component definitions canse tvpe-spnecific consumer interfaces to be oenerated for the event
t + + =

types used in

the declar

The push
to constra
BadEven

htions.

_event operation pushes the event denoted by the evt parameter to the consumer. The consume
n the type of event it accepts. If the actual type of the evt parameter is not acceptablé to‘the cor
Type exception shall be raised. The expected_event_type member of the exception contains

Repositaryld of the type expected by the consumer.

Note that
invoked. ]
any of thg
componen

6.6.3

Container
event servj
implemen
configurin
delivering

6.6.4

An event
mechanisy

There are
by the corj
connected
source. A

A publish

Th

this exception can only be raised by the consumer upon whose reference the push_event opera
'he consumer may be a proxy for an event or notification channel with an‘atbitrary number of sy
se subscribers raise any exceptions, they will not be propagated back-to the original event sourcq

t).
cvent Service Provided by Container

implementations provide event services to components‘and their clients. Component implementa
ices from the container during initialization, and meédiate client access to those event services. T
ation is free to provide any mechanism that supports the required semantics. The container is re
g the mechanism and determining the specific\quality of service and routing policies to be empl
events.

Event Sources—Publishers and Emitters

bource embodies the potentialfor the component to generate events of a specified type, and prov
hs for associating consumers’with sources.

two categories of event'sources, emitters and publishers. Both are implemented using event chan
tainer. An emitter ¢an be connected to at most one proxy provider by the container. A publisher
through the channel to an arbitrary number of consumers, who are said to subscribe to the publi
componentimay exhibit zero or more emitters and publishers.

br event-source has the following characteristics:

r may choose
sumer, the
the

ion was
bscribers. If
(i.e., the

tions obtain
he container
ponsible for
yed when

des

nels supplied
can be
sher event

ame source

c'cquivalent operations for publishers allow multiple subscribers (i.e., consumers) to connect to the s

simulfaneously.

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

An emitter event source has the following characteristics:

© ISO/IEC 2012 - All rights reserved

Subscriptions to a publisher are delegated to an event channel supplied by the container at run time. The component is

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
purposes. It is expected that emitters will be connected at the time of component initialization and configuration to
consumer interfaces that are proxies for event channels that may be shared between arbitrary clients, components,
and other system elements.

11} contrast, publishers are intended to provide clients with direct access to a particular event stream being
bnerated by the component (embodied by the publisher event source). It is our intent that clients subscribe directl]
the publisher source.

I 09

6.6.5 Publisher

6.6.5.1 [Equivalent IDL
For an ev¢nt source declaration of the following form:

module ¥module_name> {
component <component_name> {
blishes <event_type> <source_name>; };

k
The folloying equivalent IDL is implied:

module ¥module_name> {
interface <component_name> : Components::CCMObject {
Qomponents::Cookie subscribe_<source_name> (
in <event_type>Consumer consumer)
raises (Components::ExceededConnectionLimit);

A

event_type>Consumer unsubscribe_<source_name> (
in Components::Cookie ck)
raises (Components::InvalidConnection);

6.6.5.2 [Event publisher operations

_<source_name>

The subsertbe—<source—name>—operation—conneets-the-consumerparameter-to-amrevent-chante vided to the
component 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 Emitters

6.6.6.1 Equivalent IDL
For an ev¢nt source declaration of the following form:

module §module_name> {
component <component_name> {emits <event_type> <source_name>;};

I
The folloying equivalent IDL is implied:

module smodule_name> {
interface <component_name> : Components::CCMObject {
vpid connect_<source_name> (
in <event_type>Consumer.consumer)
raises (Components::AlreadyConnected);

A

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

b
b

6.6.6.2 Event emitter operations

connect|<source_name>

The connect_<source_name>.operation connects the event consumer denoted by the consumer parameter
emitter. If{the emitter is already) connected to a consumer, the operation shall raise the AlreadyConnected

disconnlct_<source_name>

The disconnect . <source_name> operation destroys any existing connection by disassociating the consun
emitter. The refetence to the previously connected consumer is returned. If there was no existing connectig
operation fais¢s the NoConnection exception.

to the event
exception.

ner from the
n, the

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

« 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 con
interfaces. It is re-opened after the equivalent interface definition to define the consumer interfaces.

© ISO/IEC 2012 - All rights reserved
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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 event sink embodies the potential for the component to receive events of a specified type. An event sink is, in essence,
a special-purpose facet whose type is an event consumer. External entities, such as clients or configuration|services, can
obtain the|reference for the consumer interface associated with the sink.

Unlike ev¢nt sources, event sinks do not distinguish between connection and subscription. The coniswmer intprface may be
associated| with an arbitrary number of event sources, unbeknownst to the component that supplies the event sink. The
component event model provides no inherent mechanism for the component to control which-events sourcgs may be
pushing tq its sinks. By exporting an event sink, the component is, in effect, declaring its“willingness to acicept events
pushed frgm arbitrary sources. A component may exhibit zero or more consumers.

Ifla 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 implementation can create a consumer
ifternally and explicitly connect or subscribe it to sources.

6.6.7.1 [Equivalent IDL
For an ev¢nt sink declaration of the following form:

module §module_name> {
component <component_name> {
cpnsumes <event_type> <sink_name>;

}
5

The folloying equivalent IDL is implied;
module ¥module_name> {

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

5
b

6.6.7.2 Event sink’operations

The get_¢onsumer_<sink_name> operation returns a reference that supports the consumer interface spedific to the
declared evernttype:

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 { };
exception NoConnection { };

valuetype-€onsumerBescription—PortDescription

b

typedef sequence<ConsumerDescription> ConsumerDescriptions;

public EventConsumerBase consumer;

valugtype EmitterDescription : PortDescription

{
b

typedef sequence<EmitterDescription> EmitterDescriptions;

public EventConsumerBase consumer;

valugtype SubscriberDescription

{
gublic Cookie ck;

ublic EventConsumerBase consumer;
b

typedef sequence<SubscriberDescription> SubscriberDescriptions;

valugtype PublisherDescription : PortDescription

{
b

typedef sequence<PublisherDescription> PublisherDescriptions;

public SubscriberDescriptions consumers;

interface Events {
HventConsumerBase-get_consumer (in FeatureName sink_name)
raises (InvalidName);
Qookie subscribe(in FeatureName publisher_name,
in EventConsumerBase subscriber)
raises (InvalidName, InvalidConnection,
ExceededConnectionLimit);

HventConsumerBase unsubscribe (in FeatureName publisher_name,
in Cookie ck)
raises (InvalidName, InvalidConnection);
void connect_consumer (in FeatureName emitter_name,

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-(invatidName);

5
5

get_congumer

The get_¢onsumer operation returns the EventConsumerBase interface for the sink-$pecified by the §ink_name
parameter] If the sink_name parameter does not specify a valid event sink on the comiponent, the operatign raises the
InvalidName exception. A component that does not have any sinks (e.g., a basic component) will have no|valid

sink_name parameter to this operation and thus shall always raise the InvalidName exception.

subscrib

The subsicribe operation associates the subscriber denoted by the subscriber parameter with the event sofirce specified
by the puplisher_name parameter. If the publisher_name parameter does not specify a valid event pufjlisher on the
componenit, the operation raises the InvalidName exception. Thé.¢ookie return value can be used to unsubs¢ribe from the
source. A fomponent that does not have any event sources (e.g.a basic component) will have no valid publisher_name
parameter|to this operation and thus shall always raise the InvalidName exception. If the object reference fin the

subscribpr parameter does not support the consumer inferface of the eventtype declared in the publishes gtatement, the
InvalidCannection exception is raised. If the implementation-defined limit to the number of subscribers is fexceeded, the
ExceededConnectionLimit exception is raised.

unsubscrfibe

The unsubscribe operation disassociates’the subscriber associated with ck parameter with the event sourcg specified by
the publillher_name parameter, andreturns the reference to the subscriber. If the publisher_name parameter does not
specify a yalid event source on the.component, the operation raises the InvalidName exception. If the ck parameter does
not identify a current subscripfion on the source, the operation raises the InvalidConnection exception. A component that
does not Have any event sour¢es (e.g., a basic component) will have no valid publisher_name parameter|to this

operation pnd thus shalkalways raise the InvalidName exception.

connect_consumer

The connect, consumer operation associates the consumer denoted by the consumer parameter with thd event source
specified i parameter If the emitter name parameter does not specify a valid event emitter on the

component, the operation raises the InvalidName exception. If a consumer is already connected to the emitter, the
operation raises the AlreadyConnected exception. If the object reference in the consumer 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 event sources (e.g., a basic component) will have no valid emitter_name parameter to this operation and thus shall

always rai

get_all_oc

ethe lnualidNama oxcantion
tHe-—HaHarae-execepton-

onsumers

The get_all_consumers operation returns information about all consumer ports in the component’s inher

hierarchy
specified.
length zer|

bs a sequence of ConsumerDescription values. The order in which these values-océur in the sg
For components that do not consume any events (e.g., a basic component), this-Operation returns
D.

get_nam

d_consumers

The get_mamed_consumers operation returns information about all constmet ports denoted by the nam
as a sequence of ConsumerDescription values. The order in which these ‘values occur in the sequence is
If any name in the names parameter is not a valid name for an event sink in the component’s inheritance

operation
will have

raises the InvalidName exception. A component that doesioet provide any consumers (e.g., a basi
no valid name parameter to this operation and thus shall always raise the InvalidName exceptio

get_all_jmitters

The get_
sequence
componen

get_na

ll_emitters operation returns information about all emitter ports in the component's inheritance
b EmitterDescription values. The orderiin which these values occur in the sequence is not spe
ts that do not emit any events (e.g., a_basic component), this operation returns a sequence of len

d_emitters

mf
The get_named_emitters operation seturns information about all emitter ports denoted by the names p

sequence
name in th
operation
will have

get_all_p

hf EmitterDescription values. The order in which these values occur in the sequence is not spe
le names parameter.js-not a valid name for an emitter port in the component’s inheritance hieraj
raises the InvalidName exception. A component that does not provide any emitters (e.g., a basid
no valid name parameter to this operation and thus shall always raise the InvalidName exceptio

ublishefrs

The get_
as a sequ

ll_publishers operation returns information about all publisher ports in the component’s inherits

itance
quence is not
A sequence of

es parameter
not specified.
hierarchy, the
c component)
.

hierarchy as a
cified. For
bth zero.

hrameter as a
cified. If any
rchy, the
component)
1.

nce hierarchy

e&.0f PublisherDescription values. The order in which these values occur in the sequence is

not specified.

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.

© ISO/IEC 2012 - Al rights reserved 33


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

ISO/IEC 19500-3:2012(E)

6.7 Homes

An IDL specification may include home definitions. A home definition describes an interface for managing
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.

instances of a

The presence of a primary key specification in a home definition causes home’s equivalent interface to contain a set of

implicitly defined operations whose signatures are determined by the types of the primary key and the 1
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 all homes, but
signatures|are specific to the component type managed by the home and, if present, the primary key type sp
home.

Because the same operation names are used for these operations on different homes, the implicit operation:
inherited. [The specification for home equivalent interfaces accommodates thisSconstraint. A home definition
definition |of three interfaces, called the explicit interface, the implicit intetface, and the equivalent interface
the explic{t interface has the form <home_name>Explicit, where <home _name> is the declared name of t
definition] Similarly, the name of the implicit interface has the form <home_name>Implicit, and the name
equivalen{ interface is simply the name of the home definition; with the form <home_name>. All of the op
defined explicitly on the home (including explicitly-defined¢fastory and finder operations) are represented ¢
interface. [[he operations that are implicitly defined by thevhome definition are exported by the implicit int
equivalenq interface inherits both the explicit and implieit. interfaces, forming the interface presented to prog
the home.

T]
li
S

e same names are used for implicit operations'in order to provide clients with a simple, uniform view of the basi
‘e cycle operations—creation, finding, and.destruction. The signatures differ to make the operations specific to th
prage type (and, if present, primary kéy) associated with the home. These two goals—uniformity and type safety
e admittedly conflicting, and theesulting complexity of equivalent home interfaces reflects this conflict. Note
at this complexity manifests itselfin generated interfaces and their inheritance relationships, the model seen by
e client programmer is relatively simple.

R

7/

=

6.7.1.1 Home definitions with no primary key

Given a hpme definition of the following form:

<explicit,'operations>

hanaged

vhose
ecified by the

cannot be
results in the
The name of
he home

of the
erations

n the explicit
erface. The
rammer using

AW

home <the_name> manages <component_type> {

5

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

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.”

create

This opergtion creates a new component instance of the type managed by the home. The CreateFailure, éjception is
raised if apy application errors are encountered in home creation.

6.7.1.2 Home definitions with primary keys
Given a hpme of the following form:

home <hpme_name> manages <component_type> primarykey <key_type> {
<explicit_operations>

b

The resulfiing explicit, implicit, and equivalent interfaces have the followirg forms:

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

b

<component_type> create (in <key_type>Kkey)
raises (Components::CreateFailure, Components::DuplicateKeyValue,
Components::invalidKey);

interfacsL<home_name>Implicit {

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

void 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> : <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.
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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_by_

This operdtion returns a reference to the component identified by the primary key value. If the key value'dogs not identify
an existing component managed by the home, an UnknownKeyValue exception is raised. If the key yalue Was not a well-
formed, Iggal value, the operation shall raise the InvalidKey exception. All other error conditions may raisg the

FinderFal(lure exception.

remove

This opergtion removes the component identified by the specified key value. Subsequent requests to any of the

’s facets shall raise an OBJECT_NOT_EXIST system exception. If-the specified key value dods not identify
an existing component managed by the home, the operation shall raise an UnknewnKeyValue exception. If|the key value
ell-formed, legal value, the operation shall raise the InvalidKey exception. All other error conditions may
raise the RemoveFailure exception.

6.7.1.3 S$upported interfaces

A home dpfinition may optionally support one or more interfaces. When a home definition header includeq a supports

me_name> supports <interface_name>
manages <component_type> {
<explicit_operations>

5

the resulting explicit interface inherits both CCMHome and any supported interfaces, as follows:

interface| <home_name>Explicit : Components::CCMHome,
<Jnterface_name> {
<equjvalent_explicit. operations>

5

The home|implementation shall supply implementations of operations defined on supported interfaces. Clignts shall be
able to wiflerr a.réference of the home»s resulting explicit or equivalent interface type to the type of any of fthe supported
interfaces Clients shall also be able to narrow a reference of type CCMHome to the type of any of the hontess supported
interfaces.

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.
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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
ay be inextricably bound to a particular home definition. Generally, an implementation of a component type.and
He implementation of its associated home are inter-dependent, although this is not absolutely necessary;

=~

6.7.2.1 Primary key type constraints

Primary kpy and types are subject to the following constraints:
. brimary key type must be a value type derived from Components::PrimaryKeyBase.
primary key type must be a concrete type with at least one public state member.

brimary key type may not contain private state members.

> > > >

primary key type may not contain any members whose type is.a CORBA interface reference type, in¢luding
reflerences for interfaces, abstract interfaces, and local interfaces.

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

6.7.2.2 PrimaryKeyBase

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

module j:omponents {

abstract valuetype PrimaryKeyBase { };
}
6.7.3 Explicit Operations in Home Definitions

A home bpdy mayinclude zero or more operation declarations, where the operation may be a factory operation, a finder
operation,| or’a ‘normal 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 CreateFailure
and may raicp other pvr\ppﬁnﬂc

6.7.3.2 Finder operations

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

home <hpme_name> manages <component_type> {
finder <finder_operation_name> (<parameters>) raises (<exceptions>);

b

The equivplent operation on the explicit interface is as follows:

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

A finder gperation shall support the following semantics. Thesreférence returned by the operation shall identify a

previously-existing component managed by the home. The operation implementation determines which corpponent’s
reference fo return based on the values of the operation’s parameters. Finder operations are required to raise
FinderFa(lure and may raise other exceptions.

6.7.3.3 Miscellaneous exports

All of the jexports, other than factory and finder operations, that appear in a home definition are duplicated ¢xactly on the
home’s explicit interface.

6.7.4 Home inheritance

Given a dgrived home definition of the following form:

home <hpme_name> : <base_home_name> manages <component_type> {
<explicit_operations>

b

The resulting expiicit interface as the fottowing 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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ivalent explicit operations>

uivalent _explicit_operations> are the operations defined in the home declaration (<explicif oper:
d finder operations transformed to their equivalent operations, as described in “Explicit-Operatio
s” on page 37. The forms of the implicit and equivalent interfaces are identical to theycorrespond
d storage homes, determined by the presence or absence of a primary key specification.

omponent type. If the home definition includes a primary key specification; it constitutes a tripl
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a primary key type specified on H’, such that H’ is derived fromH;-then T’ must be identical t
r indirectly) from T.

hse home definition with a primary key (H, T, K), and a detived home definition with no primary
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b or derived from T and K’ must be identical to or derived from K.

 home definition does not specify a primary key directly in its header, but it is derived from a home

s specify a primary key, the.derived home inherits the association with that primary key type, precis
blicitly specified that type in its header. This inheritance is transitive. For the purposes of the followit
me definitions that inherit a primary key type are considered to have specified that primary key type,

not explicitly appearin the definition header.

erations on, 6EMHome are inherited by all home equivalent interfaces. These operations apply equ:
h and without primary keys.

erations'on KeylessCCMHome are inherited by all homes that do not specify primary keys.
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the specific home type that implies their definitions. Implicitly-defined operations on a base home type are not
inherited by a derived home type. Note that the implicit operations for a derived home may be identical in form to the
corresponding operations on the base type, but they are defined in a different name scope.

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

implementation. Few assumptions can be made regarding the behavior of such operations. For convenience, we will

refer to these operations as heterodox operations
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6.7.5.2 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.

Implementations of heterodox operations, including implementations of key value comparison for equality,| are user-
supplied. [This part of ISO/IEC 19500 imposes the following constraints on the tests for equality of value types used as
keys in hdterodox operations:

« Fof any two actual key values A and B, the comparison results must be the same for all invogations of al] operations on
thq home.

« Thie comparison behavior must meet the general definition of equivalence; that is, it must be symmetric,|{reflexive, and
trapsitive.

6.7.6 CMHome Interface

The definftion of the CCMHome interface is as follows:
module C¢omponents {
typedef unsigned long FailureReason;
exception CreateFailure { FailureReason reason; };
exception FinderFailure { FailureReason'reason; };
exception RemoveFailure { FailureReason reason; };
exception DuplicateKeyValue-{ };
exception InvalidKey {};
exception UnknownKeyValue { };
interface CCMHome {
QORBA::IRObject get_component_def();
CGORBA::IRObject get_home_def ();
veidremove—component{in-CEMObjectcomp)

raises (RemoveFailure);

© ISO/IEC 2012 - Al rights reserved 41


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

ISO/IEC 19500-3:2012(E)

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_homfzde‘

The get_lhome_def operation returns an object reference that supports the CORBA::ComponentIR::Hc]meDef
interface describing the home type. In strongly typed languages, the IRObject returned must be ndrrowed fo
CORBA:jComponentIR::HomeDef before use.

remove_fomponent

The remgve_component operation causes the component denoted by the reference to cease to exist. Sulsequent
invocatior]s on the reference will cause an OBJECT_NOT_EXIST system exceptionr-to be raised. If the cgmponent
denoted by the parameter does not exist in the container associated with target honie object, remove_component raises
a BAD_PARAM system exception. All other application errors raise the RemoveFailure exception.

Note — Thjs part of ISO/IEC 19500 does not define explicitly what the FailureReason values are for the CfeateFailure,
FinderFal(lure, and RemoveFailure exceptions. These values are €unrently vendor specific and will be stanfdardized once
consensus|among vendors is established.

6.7.7 KeylessCCMHome Interface

The definftion of the KeylessCCMHome interface is as follows:

module omponents {

interface KeylessCCMHome {
QCMODbject create_component() raises (CreateFailure);
}
k

create_cpmponent

The creafe_componént operation creates a new instance of the component type associated with the hompe object. A
home impJementation may choose to disable the parameter-less create_component operation, in which ¢ase it shall
raise a 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);
15

|
The HomL‘Finder interface is defined by the following IDL:

module Components {
exception HomeNotFound { };

interface HomeFinder {

gCMHome find_home_by_component_type (

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

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

in string home_name) raises (HomeNotFound);

5

find_honme_by_component_type

The find_lhome_by_component_type operation returns a reference, which supports the interface of a home object that
manages the component type specified by the comp: repid parameter. This parameter contains the repositpry identifier
of the conmpponent type required. If there are no homes that manage the specified component type currently fegistered, the
operation ghall raise the HomeNotFound exéeption.

Ljttle is guaranteed about the home juterface returned by this operation. If the definition of the returned home
ecified a primary key, there is o generic factory operation available on any standard interface (i.e, pre-defined,
opposed to generated type-specific interface) supported by the home. The only generic factory operation that i.
tentially available is Components::KeylessCCMHome::create_component. 7he client must first attempt to
rrow the CCMHomé reference returned by the find_home_by_component_type fo KeylessCCMHome.
therwise, the client must have specific out-of-band knowledge regarding the home interface that may be returned,
the client must:be'sophisticated enough to obtain the HomeDef for the home and use the DII to discover and
ivoke a createoperation on a type-specific interface supported by the home.

S AT R &

find_hm]le_by_home_type

The find_lhome by home_type operation returns a reference that supports the interface of the type speg¢ified by the
repository identifier in the home_repid parameter. If there are no homes of this type currently registered, the operation
shall raise the HomeNotFound exception.

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
constrained, being defined as follows:

. Tl‘timplementation is free to maintain multiple bindings for a given name, and to return any reference
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is generally expected that implementations that do not choose to use CORBA naming will do so forgeaséns of
alability and flexibility, in order, for example, to provide a home which is logically more “local’ Agahe home
der (and thus, the client).

e client’s expectations regarding the returned reference, other than that it supports.the CCMHome int
hiranteed or otherwise mediated by the home. The fact that certain names may be expected to provide
es or qualities of implementation are outside the scope of this part of ISOAEC 19500.

is is no different than any application of naming services in general. Applicatiops that require clients to be mor
scriminating are free to use the Trader service, or any other similar mechanism that allows query or negotiatio
select an appropriate home. This mechanism is intentionally kept simple,

ified name does not map onto a home object registered with the finder, the operation shall raise

Component Configuration

BA component model provides mechanisms'to support the concept of component configurability.

cperience has proven that building re-usable-components involves making difficult trade-offs between providing
pll-defined, reasonably-scoped functionqlity, and providing enough flexibility and generality to be useful (or re-
efil) across a variety of possible applications. Packaging assumptions of the component architecture preclude
stomizing a component s behavioi~by directly altering its implementation or (in most cases) by deriving
ecialized sub-types. Instead, the.model focuses on extension and customization through delegation (e.g., via

Il typically provide a set.of optional behaviors or modalities that can be selected and adjusted for a specific
bplication.

he configurationfxamework 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

boendencies expressed withwuses declarations) and configuration. Our assumption is that generalized componentf

bound to the

lerface, are not
certain home

the

visibility or use of attributes defined on the component, it is generally assumed that they will not be of intere

~

44

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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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 primarily for

configuration, and interface features that are used primarily by application clients during normal applicatio

n operation.

This distinction, however, is not precise, and enforcement of the distinction is largely the responsibility of the component

implementor.

It is the irfftent of this part of ISO/IEC 19500 (and a strong recommendation to component implementors a
operationdl interfaces should be either provided interfaces or supported interfaces. Features on the,compon,
itself, oth¢r than provided interfaces, (i.e., receptacles, event sources and sinks) are generally@dntended to b
configurafiion, although there is no structural mechanism for limiting the visibility of the features on a com
interface. A mechanism is provided for defining configuration and operational phases in a-component’s life

disabling ¢ertain interfaces during each phase.

he distinction between configuration and operational interfaces is often hard to mgkein practice. For example,
pect that operational clients of a component will want to receive events generated by a component. On the othe|
nd, some applications will want to establish a fixed set of event source and.Sifk connections as part of the overa
plication structure, and will want to prevent clients from changing those ¢onnections. Likewise, the responsibili
r configuration may be hard to assign—in some applications the client that creates and configures a componen
ay be the same client that will use it operationally. For this reason,the CORBA component model provides
neral guidelines and optional mechanisms that may be employed t6 characterize configuration operations, but
es not attempt to define a strict separation of configurationaund operational behaviors.
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6.9.1 Exclusive Configuration and Operational Life Cycle Phases

A compor
serializati
mutually 4

ent implementation may be designed to@inplement an explicit configuration phase of its life cyc
n of configuration and functional operation. If this is the case, the component life cycle is divid
xclusive phases, the configuration\phase and the operational phase.

The configuration_complete operation(inherited from Components::CCMObject) is invoked by the a
the configlration to signal the complétion of the configuration phase. The InvalidConfiguration exception
state of the component configuration state at the time configuration_complete is invoked does not cons|
acceptabld configuration staté. It'is possible that configuration may be a multi-step process, and that the v4
configuratiion may not be detérmined until the configuration process is complete. The configuration_con
operation should not retutn to the caller until either 1) the configuration is deemed invalid, in which case |
InvalidCanfiguratienexception is raised, or 2) the component instance has performed whatever work is ng
consolidatle the final-Configuration and is prepared to accept requests from arbitrary application clients.

1d users) that
ent interface
e used for
ponent

cycle, and for

e, enforcing
bd into two

oent effecting
s raised if the
titute an
lidity of the
hplete

he

tcessary to

I géneral, component implementations should defer as much consolidation and integration of configuration statg

and enforce. If possible, a component implementation should not be sensitive to the ordering of operations
(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 system exception.

Alternatively—a-componentimplementation-may choose notto-distinguish between-contigurationphase-and deployment
phase. In this case, invocation of configuration_complete will have no effect.

The comppnent implementation framework provides standard mechanisms to support disabling opérations (luring
configuraffion or operation. Certain operations are implemented by the component implementation framewdrk (see the
CCM Implementation Framework) and may not be disabled.

6.10 Configuration with Attributes

A comporjent’s configuration is established primarily through its attributes. An.aftribute configuration is d¢fined to be a
descriptiof of a set of invocations on a component’s attribute set methods, with-specified values as parameters.

There are [a variety of possible approaches to attribute configuration at tun. time, depending on the design gf the

componenjt implementation and the needs of the application and deployment environments. The CORBA cpmponent
model deflnes a set of basic mechanisms to support attribute configuration. These mechanisms can be deplpyed in a
number of ways in a component implementation or application.

6.10.1 Attribute Configurators

A configufator is an object that encapsulates a specific attribute configuration that can be reproduced on mlany instances
of a comppnent type. A configurator may invoke-ahy operations on a component that are enabled during its|configuration
phase. In general, a configurator is intendedxte’invoke attribute set operations on the target component.
6.10.1.1 The Configurator interface
The followying interface is supperted by all configurators:
module omponents {

exception WrongComponentType { };

interface(Configurator {

vpid/configure (in CCMObject comp)

WWTongCo DOTTE ),},

b
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 {

valuetype ConfigValue {

e,
ublic any value;

b

typedef sequence<ConfigValue> ConfigValues;

interd
Vi

|5
|5

The Stan
attribute d

set_conf|

The set_¢

ace StandardConfigurator : Configurator {
pid set_configuration (in ConfigValues descr);

HardConfigurator interface supports the ability to provide the corfigurator with a set of values
onfiguration.

guration

ConfigVglue contains the name of an attribute and a valuefor that attribute, in the form of an any. The n

of the Co
After a co
the config
the corres
the values

6.10.2

Factory of
may

+ be
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uration on the target component by invokiitg the set operations on the attributes named in the va

occur in the sequence.
-actory-based Configuration

erations on home objects may participate in the configuration process in a variety of ways. A fac
explicitly implemented to establish a particular configuration.

deployiing a component implementation or a component assembly.

. ap

defining an

tonfiguration operation accepts a parameter containing a sequence of ConfigValue instances, where each

ame member

hfigValue type contains the unqualified name~0f'the attribute as declared in the component defigition IDL.
nfiguration has been provided with set_configuration, subsequent invocations of configure will establish

ue set, using

ponding values provided in the anys. Invocations on attribute set methods will be made in the orfder in which

ory operation

bly a configurator to newly-created component instances. The configurator may be supplied by an aggnt responsible

ply.an attribute configuration (in the form of a Components::ConfigValues sequence) to newly-dreated

instances. The attribute configuration may be supplied to the home object by an agent responsible for deploying a
component implementation or a component assembly.

« be explicitly implemented to invoke configuration_complete on newly-created component instances, or to leave
component instances open for further configuration by clients.

+ be

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

The implementation of a component type’s home object may optionally support the HomeConfiguration interface. The
HomeConfiguration interface is derived from Components::CCMHome. In general, the HomeConfiguration

interface if intended Tor usc by an agent deploying a COmponent implementation into a container, or an aggnt deploying
an assembly.

The HomgConfiguration interface allows the caller to provide a Configurator object and/or a set/of configuration

values thaf will be applied to instances created by factory operations on the home object. It alse, allows the galler to cause
the home pbject’s factory operations to invoke configuration_complete on newly-created instances, or tp leave them
open for frther configuration.

The HomgConfiguration allows the caller to disable further use of the HomeConfiguration interface on the home
object.

e Configurator interface and the HomeConfiguration interface are designed-to promote greater re-use, by
lowing a component implementor to offer a wide range of behavioral variations in a component implementation,
stated previously, the CORBA component specification is intended to éngble assembling applications from pre
ilt, off-the-shelf component implementations. An expected part of the assembly process is the customization
ead: configuration) of a component implementation, to select from among available behaviors the behaviors
yited to the application being assembled. We anticipate that assémblies will need to define configurations for
ecific component instances in the assembly, but also that.thep will need to define configurations for a deployed
mponent type, i.e., all of the instances of a component type managed by a particular home object.

< NN

o =

The HomgConfiguration interface is defined by the following IDL:
module omponents {

interface HomeConfiguration : CCMHome {

vpid set_configurator (in Configurator cfg);

vpid set_configuration_values (

in ConfigValues config);

pid complete_component_configuration (in boolean b);

\"
vpid disable_home_configuration();

b

set_confjgurator

This operation establishes a configurator object for the target home object. Factory operations on the home object will
apply this configurator to newly-created instances.

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 opergtion serves the same function with respect to the home object that the configuration_completL operation
serves for|[components. This operation disables further use of operations on the HomeConfiguration“intefface of the
target honpe 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 implementation of the home as

demarcatipn between its own configuration and operational phases, in which case the honie implementatiof may disable
operationg and attributes on the home interface.

If a home|object is supplied with both a configurator and a set of configuration vdlugs, the order in which
set_confljgurator and set_configuration_values are invoked determines the\order in which the configurator and
configurafion values will be applied to component instances. If set_configlrator is invoked before
set_confjguration_values, the configurator will be applied before thetconfiguration values, and vice-vefsa.

The comppnent implementation framework defines default implementations of factory operations that are gutomatically
generated| These generated implementations will behave as specified here. Component implementors are fiee to replace
the defaul} factory implementations with customized implementations. If a customized home implementati¢pn chooses to
support the HomeConfiguration interface, then the factory operation implementations must behave as spgcified, with
respect to|component configuration.

6.11 Component Inheritance

The mechpnics of component inheritance aré\defined by the inheritance relationships of the equivalent IDI} component
interfaces| The following rules apply to component inheritance:

+ Al interfaces for non-derived cemponent types are derived from CCMObject.

« If @ component type directly supports one or more IDL interfaces, the component interface is derived frpm both
CCMODbject and the supported interfaces.

« A {lerived component type may not directly support an interface.
« The interface-for a derived component type is derived from the interface of its base component type.

« A pomiponent type may have at most one base component type.

+ The features of a component that are expressed directly on the component interface are inherited as defined by IDL
interface 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 {

valugtype ComponentPortDescription

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

I8

exception NoKeyAvailable { };

interface CCMODbject : Navigation, Receptacles, Events\{
ORBA::IRObject get_component_def ( );

CMHome get_ccm_home( );

rimaryKeyBase get_primary_key( ) raises(NoKeyAvailable);
vpid configuration_complete( ) raises (InvalidConfiguration);
vpid remove() raises (RemoveFailure);
omponentPortDescription get_all .ports ();

get_component_def

This opergtion returns an IR@bject reference to the component definition in the Interface Repository. The
repository|representation of.a’component is defined in the Interface Repository Metamodel. In strongly typ
the IRObject returned. must be narrowed to CORBA::ComponentIR::ComponentDef before use.

get_ccm| home

This opergtiém returns a CCMHome reference to the home that manages this component.

interface
ed languages,

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.
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ation_complete

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.

remove

This opergtion is used to delete a component. Application failures during remove may raise the Remove

exception

get_all_ports

The get
facets, re
in which

associated sequence will have length zero.

6.12

This sub dlause identifies the conformance points required for comipliant implementations of the CORBA
model. THe following conformance points are defined:

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

2. A CORBA ORB vendor need not provide implementations of Components aside from the changes ma

t
3. A
d
L
4. A
d
5. T

_%I_ports operation returns a value of type ComponentPortDescription containing informatid

ptacles, event sinks, emitted events and published events in the component’s inheritance hierarg
e information occurs in these sequences is not specified. If a component-does not offer a port of

Conformance Requirements

CORBA Component vendor shall provide a conforming implementation of the Basic Level of COR
omponents. A Lightweight CORBA Component vendor shall provide a conforming implementation
ightweight CCM Profile as specified in item 8 below.

CORBA Componentsyendor may provide a conforming implementation of the Extended Level of C
omponents.

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

The IDI¢ extensions and generation rules to support the client and server side component model for
components.

CIDL. The multiple segment feature of CIDL (“Segment Definition” on page 62) need not be supp

Failure

n about all
hy. The order
any type, the

Component

Services

de to the Core
¢ support components. Conversely a CORBA Component vendor need not be a CORBA ORB vendof.

BA
of the

ORBA

basic level

rted for basic

—components
s

* 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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10.

» 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.

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

o IDI extensionsto support the client and server side component model for extended level components.

1 A container for hosting extended level CORBA components.

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

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

~

he Lightweight CCM profile is a conformance point based on the extended model.as defined above. |‘Lightweight
CM Profile” on page 275 defines the specific parts of this CCM specification that are impacted and the normative
specific subsetting of CCM. In summary, the following general capabilities\(anid associated machinery) are excluded
fijom the extended model to define this conformance point:

@)

4 Persistence (only session and service components are supported)

Introspection

Navigation

Redundancies, preferring generic over specific

Segmentation (not allowed for session or servicgzcomponents)

Transactions

Security

Configurators

Proxy homes

Home finders
CIDL
POA related mandates

A CORBA Component vendor may optionally support EJB clients interacting with CORBA Compongnts, by
ithplementing¢he IDL to EJB mapping as defined in “Translation of EJB requests into CORBA Compponent
Rlequests™on'page 164.

This part of ISO/IEC 19500 includes extensions to IDL, in the form of new keywords and grammar. Although a

C RRA ORBR vandar naad maotha o CODDA (o
Y e

noamant vandos and iag varca dt a0 o oaetoat £ o tain ID[ as a
\=pa~=ray eraorReeahoto O cOPoReRt-veRaoaRavee—versaHiSHnportantto-hat

single language. To this end, all compliant products of any conformance points above shall be able to parse any valid
IDL 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.

52

© ISO/IEC 2012 - All rights reserved


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

ISO/IEC 19500-3:2012(E)

6.12.1 A Note on Tools

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,
including zip files and XML formats, as well as IDL interfaces for customization and installation. Although it cannot be
enforced, tools are expected to conform to the relevant areas with which they are dealing. For example, a tool that
generates fjmplementations for a particular platform is expected to generate XML according to the <implementation>
clauses in|the DTD (defined in CORBA Core, the Interface Repository).

6.12.2 Changes to Object Services

6.12.2.1 Life Cycle Service

To support the factory design pattern for creating a component instance and to allew-the server, rather than a client, to
select fromp a group of functionally equivalent factories based on load or other server-side visible criteria, the following
operation fis added to the FactoryFinder interface of the CosLifeCycle medule:

module CosLifeCycle {
interface FactoryFinder {
Factory find_factory (in Key factory_key) raises (noFactory);
}

b
The paranjeters 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/98110-11) for
strjngified names.

+ Thie factory_key parameter is used.as 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
CosLifeCycle::GenericFactory type.

6.12.2.2 Transaction Service

The folloying CORBA transaction service interface is changed to a local interface:

« CogsTransactions::Current

The following CORBA Security interfaces are changed to local interfaces:
+ SecurityLevel1::Current
- SecurityLevel2::PrincipalAuthenticator
« SecurityLevel2::Credentials

+ SecurityLevel2::ReceivedCredentials

© ISO/IEC 2012 - Al rights reserved 53


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

ISO/IEC 19500-3:2012(E)

54

SecurityLevel2:
SecurityLevel2:
SecurityLevel2:
SecurityLevel2::
SecurityLevel2:
SecurityLevel2::
SdcurityLevel2::
SdcurityLevel2::

S
Se
S¢
S¢

:AuditChannel
:AuditDecision

:AccessDecision

QOPPolicy

:MechanismPolicy

curityLevel2::

InvocationCredentialsPolicy
EstablishTrustPolicy
DelegationDirectivePolicy

Current

curityReplacable::Vault

curityReplacable::SecurityContext

curityReplacable::ClientSecurityContext

SdcurityReplacable::ServerSecurityContext
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7 OMG CIDL Syntax and Semantics

7.1 General

This clause describes OMG Component Implementation Definition Language (CIDL) semantics and gives the syntax for

OMG (I

The OMG
of compot
definition

OMG CIL
new keyw

The descr

IL_orammatical constructs
o

Component Implementation Definition Language (CIDL) is a language used to describe the.Strud
lent implementations. Component-enable ORB products generate implementation skeletons from
. Component builders extend these skeletons to create complete implementations.

L obeys the same lexical rules as OMG Persistent State Definition Language (PSDL) and OMG
ords are introduced to support concepts specific to component implementation“descriptions.

ption of OMG CIDL’s lexical conventions is presented in 7.2, Lexical Conventions. A description

ture and state
CIDL

DL, although

of OMG IDL
pe rules for

esented in

in CORBA
caning.

preprocesging is presented in CORBA Core, IDL Syntax and Semantics, Preprogessing sub clause. The sca
identifiers|in an OMG IDL specification are described in CORBA Core, IDL-Syntax and Semantics, CORBA Module sub
clause.
The OM({ CIDL grammar is an extension of a combination of the OMGPSDL and OMG IDL grammars, ith new
constructs|to define component implementations. OMG CIDL is a‘déclarative language. The grammar is pf
“OMG CIDL Grammar” on page 56.
A source file containing specifications written in OMG CIDL must have a “.cdl” extension.
The descr|ption of OMG CIDL grammar uses the samé&syntax notation that is used to describe OMG IDL
Core, IDI{ Syntax and Semantics. For reference, Table 7.1 lists the symbols used in this format and their m|
Table 7.1 | IDL EBNF

Symbol Meaning

= Is defined to be

| Alternatively

<text> 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

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

Keywords

not be used otherwise in CIDL, unless escaped with a leading underscore.

Table 7.2 - Keywords
bindsTo delegatesTo facet proxy session
composifion | 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 following productions:

(1)
(2)

1= <import>* <cidl_definition>+
<type_dcl> “;”
<const_dcl> “;”
<except_dcl> 4"
<interface> ‘4™
<cidl_module> “;”
<storagehome> “;”
<abstract_storagehome> “;”
<storagetype> “;”
<abstract_storagetype> “;”
<value> “;”
<type_id_dcl> “;”
<type_prefix_dcl> “;”
<event> “;”
<component> “;”
<home_dcl> “;”
<composition> “;”
<cidl_module> ::= “module” <identifier>

“0” <cidl_definition>+ “}”
<composition> ::= “composition” <category> <identifier>

“{” <composition_body> “}”

<category> ::= “entity”

| “process”

<cidl_specification>
<cidl_definition>

()
(4)
()

56

| “service”

| “session”
<composition_body> ::= <home_executor_def>
[ <proxy_home_def> ]
<home_executor_def> ::= “home” “executor” <identifier> “{”
<home_executor_body> “}” «;”
<home_executor_body> <home_impl_dcl>
[ <abstract_storagehome_binding> ]
[ <home_persistence_dcl> ]
<executor_def>

(6)
(7)

(8)
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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>
(11)<abstract_storagehome_binding>::= “bindsTo” <identifier> “;”
< _ i _del> = “ ” < _ _ > .2
(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_dcl> ;"
| <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_delegatign> }* “)”
(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>+ “}” “;”
(33) <proxy_home_member> ::=<home_delegation_spec> “;”
| <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> <import>* <cidl_definition>+
(2) <cidl_definition> ::= <type_dcl> “;”
<const_dcl> “;”

ol €6,9)

I

i <UA\:VP:_U\'I' y

| <interface> “;”

| <cidl_module> “;”

| <storagehome> “;”

| <abstract_storagehome> “;”

| <storagetype> “;”

| <abstract_storagetype> “;”

| <value>“;”

| <type_id_dcl> “;”

| <type_prefix_dcl> “;”

| <event>‘”

| <component> “;”

| <home_dcl> “;”

| <composition>};”

(3) <cidl_module> ::= “module” <identifier>
“f” <cidl_definition>+ “}2

7.5 Composition Definition

The syntak for composition definitions is as follows;

(4) <composition>_ :i= “composition” <category> <identifier> “{”
<composition_body> “}”
(5) <category> ::= “entity”
| “process”
| “service”
| “session”
(6) <composition_body> ::= <home_executor_def> [ <proxy_home_def> ]

A composjition definition-is a named scope that contains elements that constitute the composition. The elerhents of a
compositipn definitromhare as follows:

+ The keyword composition.

- The specification of the life cycle category, one of the keywords service, session, process, or entity. Subsequent

definitions and declarations in the composition must be consistent with the declared category, as defined in “Life Cycle
Category and Constraints” on page 59.

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

« The composition body.
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The composition body consists of the following elements:

- a mandatory home executor definition, and

+ an optional proxy home definition.

7.5.1 Life Cycle Category and Constraints

00-3:2012(E)

Certain c(
sub clause

Note that these constraints supersede the conditionality of constructs based on CIDL syntax)If a construct
below as mandatory for the category in question, it is mandatory regardless of its syntdetic properties. All
described as invalid for a particular category are, of necessity, syntacticallyjoptional.

constructs|

Table 7.3 | Constraints for service and session components

mposition configurations are only valid for certain life cycle categories. The Container Programrlning Model

describes the life cycle-related constraints from the perspective of the container. These constraif
correspongling constraints in component and composition definitions. The following lists define the CIDL d
are either jmandatory or invalid for the designated life cycle category.

1ts map onto
onstructs that

is described
pf the

Service
Session

and

Mandatory

None

Invalid

Abstract storage home bound te.lome executor:
<abstract_storagehome binding> in home executor body.

Component home implemented by home executor specifies a primary |

Key.

Component home implemented by home executor specifies explicit finl
operations.

der

Segmented executor: <segment_def> in executor body.

Table 7.4 | Constraints for process components

Process|

Mandatory

Nonge

Invalid

Component home implemented by home executor specifies a primary

Key.

Table 7.5 | Constraints for entity components

Entity

Mandatory

Component home implemented by home executor specifies a primary k

Invalid

none

7.6 Home Executor Definition

The syntak for a home executor definition is as follows:

(7)
(8)

<home_executor_def> ::= “home

executor” <identifier>
“{” <home_executor_body> “}” “;”

<home_executor_body> ::= <home_impl_dcl>

© ISO/IEC 2012 - All rights reserved

[ <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

« ahome executor body.

The home executor body consists of the Fn]]nwing elements:

* A home implementation declaration.

+ Ar] optional abstract storage home binding, specifying the storage home upon which the componénts managed by the
hofme are stored.

« Ar optional home persistence declaration, identifying an abstract storage home upon-which the state of|the home
exgcutor itself is to be stored.

+ A1 executor definition, describing the component executor managed by the home executor.
+ Ar] optional delegation specification describing the mapping of home operations to storage home operafions.

» A optional delegation specification describing the mapping of home.factory operations to the operations on the
component executor.

» Arn optional abstract specification, declaring operations on the home executor that are to be left unimplgmented,
ovgrriding default generated implementations.

The <ideAtifier> in the header of the home executor defigition is used as the basis for the name of the skeleton artifact
generated by the CIF. The specific forms of the executots are defined in language mappings. The general requirements for
language mappings of home executors are defined inithis sub clause.

7.7 Home Implementation-Declaration

The syntak of a home implementation-declaration is as follows:
(9) <home_impl_dcl> “implements” <home_type_name> “;”
(10) <home_type_name> ::= <scoped_name>

The home|implementation declaration consists of the following elements:
- thd keyword implements, and

« aspoped.miame denoting a component home imported from IDL.

The home|implementation declaration specifies the component home that is to be implemented by the homge executor
being defined. The generated skelefon must support the home equivalent inferface, as defined in ~Equivalent Interfaces”
on page 34. Implementations of orthodox home operations are generated if the life cycle category of the composition is
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.
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7.8 Storage Home Binding

The syntax for a storage home binding is as follows:

(11)<abstract_storagehome_binding>::= “bindsTo” <abstract_storagehome_name> “;”
An abstract storage home binding declaration consists of the following elements:
+  thekeyword bindsToand

+ an|abstract storage home name.

7.9 Home Persistence Declaration

The syntak for a home persistence declaration is as follows:

(12) <home_persistence_dcl> ::= “storedOn” <abstract_storagehome_name> “;”
A home pprsistence declaration consists of the following elements:

+ thgq keyword storedOn, and

+ anfabstract storage home name.

A home pprsistence declaration establishes that the home executer is'itself persistent, and that its persistenf state is
managed by the container. The abstract storage type of the speeified abstract storage home constitutes the gtate of the
component home. The specific responsibilities of generateddhome executors related to home persistence ar¢ described in
this sub clause.

7.10 Executor Definition

The syntak for an executor definition is as follows:

(13) <executor.def> ::= “manages” <identifier>

[ <executor_body>] “;”
(14) <executor_body> ::= “{” <executor_member>+ “}”
(15) <executor_member> ::= <segment_def>

| <feature_delegation_spec>
An execufor definition‘has the following elements:

« thg keywordmanages,

- anfidentifier that names the component executor being defined, and

 an executor body, containing one or more members enclosed in braces.
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 CIDL 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—det>—4>
I 3

A segmenf definition consists of the following elements:
« thq keyword segment,
+ anfidentifier that names the segment in the scope of the executor definition, and
« ong or more segment members enclosed in braces.
A segmenf member is either a segment persistence declaration, or a facet declaration, as described below.

If a segmgnt definition occurs in an executor definition, the corresponding executor is said to be a segmentgqd executor. If
no segment definition occurs in an executor definition, the executor is said\te’be monolithic.

A separatg skeleton is generated by the CIF for each segment of a segmented executor. Segments are indegendently
activated. [Each segment is assigned a segment identifier, which asta numeric value of type short, by the CIF
implementation. The segment identifier is interpreted internally by the generated implementation during acfivation.
Segment iflentifiers are also used in component identities, as.described in “Component Identifiers” on page|138. There is
no canoni¢al mechanism for assigning segment identifier yalues (other than the component segment), as thg values of
segment idlentifiers does not affect portability or interoperability.

All execufors have a distinguished segment, the camponent segment, that supports the component facet (i.4., the facet

supporting the component equivalent interface). Fhe segment identifier value of the component segment is always zero. If
a compon¢nt does not explicitly declare segtents, the monolithic executor is still considered in some contgxts to be the
componenlt segment executor.

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

7.12 Segment Persistence Declaration

The syntak for a segment persistence declaration is as follows:
(18)<segment_persistence_dcl>::= “storedOn” <abstract_storagehome_name> “;”

A segmen} persistence declaration has the following elements:

+ the keyword 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 facet declaration has the following elements:

+ Thee keywords provides and facet.

+ Orfe 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 the home
exgcutor defined in the composition).

A facet dqclaration associates one or more component facets with the segment. The generated segment executor will
provide the specified facets. A facet name may only appear in a single segment defifiition. Facets that are pot explicitly
declared ih a segment definition are provided by the component segment.

The detailled structure of segments, and implementation responsibilities with-respect to providing facets arg described in
this sub clause.

7.14 Feature Delegation Specification

The syntak for a feature delegation specification is as follows:

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

(21) <feature_delegation_list> ::=(” <feature_delegation> { “,” <feature_delegatign> }* “)”
(22) <feature_delegation>_ ::= <feature_name> “:”
<storage.member_name>
(23) <feature_name> ::= <identifier>
(24)<storage_memberiname> ::= <identifier>

A feature [delegation specificationyhas the following elements:
+ thq keywords delegatesTo, abstract, and storagetype, and
 allst of featur¢ delegation specifications, enclosed in parentheses and separated by commas.

A feature [delegation specification consists of the following elements:

- A1 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.
Compatibility, for the purposes of feature delegation is defined in Table 7.6.

Table 7.6 F Type compatibility for feature delegation purposes
Feature Storage member type

attribute Must be identical to feature for all types except object reference and valugtype; for
object reference and valuetype storage member must be of identical type of base type
(direct or indirect).

receptacle (simplex) Must be identical to feature type or base interface (dire€tor indirect) of fgature type.
receptacle (multiplex) Sequence of type compatible with receptacle type as defined above.

emitter gvent source Must be identical to feature type or base interfag& (direct or indirect) of fgature type.
publishef event source long*

* The persidtent state maintained internally by the component is the Channelld of the notification channel created by the container.

7.15 Abstract Storage Home Delegation<Specification

The syntak for a storage home delegation specification is as follows:

(25)<abstract_storagehome_delegation- spec>::= “delegatesTo” “abstract”
“storagehomg’ <delegation_list> “;”

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

An abstra¢t storage home delegation specification has the following elements:

« Thg keywords delegatesTo, abstract, and storagehome.

» A list of delegation specifications enclosed in parentheses and separated by commas.
A delegation specification has the following elements:

+ Ar] identifier that denotes an operation on the home equivalent interface supported by the home executdr.

« Ar] optional delegation target, consisting of a colon, followed by identifier that denotes an operation on the abstract
storage home to which the home is bound (i.e., the abstract storage home specified in the abstract storage home
binding).

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:

operation.

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

If the home operation is not a factory, the return type of the home operation must be identical to the return type of the

abstract storage home operation, except when the return type is an object reference type or a value type. If the return

tyge of the home operation is an object reference type or a value type, the return type of the storage hon
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I each exception explicitly raised by the storage home operation, an identical exception must appear
use of the home operation. The inverse is not true—the home operation may raise exceptions not rai
tract storage home operation.

e number of parameters in the parameter lists of the home operation and the abstractstorage home ope
hal. Each parameter in the abstract storage home operation must be compatible with the parameter in
sition in the signature of the home operation, where compatibility is defined.as follows:

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

If the parameter type in the home operation is an object referenee and the parameter is an in paramg
corresponding parameter in the abstract storage home opefation must be identical to, or a base type
indirect) of, the parameter in the home operation.

If the parameter type in the home operation is an abjéct reference and the parameter is an out parar
corresponding parameter in the abstract storage home operation must be identical to, or more derive
parameter in the home operation.

corresponding parameter in the abstract storage home operation must be identical to the parameter i
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ving additional constraints and(rules apply to abstract storage home delegation:

operation on the home interface may delegate to at most one operation on the abstract storage home
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hat'target by default shall have no generated implementation (unless one is explicitly defined).

The detailed semantics and implementation responsibilities of delegated abstract storage home operations are described 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 delegation specification defines an operation on the component executor, to which the specified home
operation will be delegated. The following constraints apply to executor delegation specifications:

« Onlly factory operations may be delegated to the executor, including explicitly declared factories and iniplicit create
opgrations.

« Ifpo delegation target is explicitly specified, the operation defined on the executor shall have’the same pame as the
delegating home operation.

« ThE signature of the defined operation on the executor shall be identical to the signafure’of the home operation, with
thg exception that the return type of the executor operation shall be void if the home does not specify a grimary key, or
thg return type shall be the type of the primary key if the home specifies a primasy key.

The CIF shall generate an implementation of the home operation that delegatés to the defined operation onf the executor.
The detailpd semantics and implementation responsibilities are described inthis sub clause.
7.17 Abstract Spec Declaration

The syntak for an abstract spec has the following form:

(30) <abstract_spec> ::= “abstract” <operation_list> «;”
(31) <operation_list> ::= “(*.<operation_name>
{ E‘,!’ <operation_name> }* “)”

7.18 Proxy Home Declaration

The syntak for a proxy home declaration*has the following form:

(32) <proxy_home_def> ::= “proxy” “home” <identifier>
“{” <proxy_home_member>+ “}” “;”
(33) <proxy_home_member> ::=<home_delegation_spec> “;”
| <abstract_spec>
(34) <home_delegation_spec> ::= “delegatesTo” “home” <delegation_list>
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The remainder of this sub clause provides an overview of the concepts involved in building component implementations.
It is intended to provide a high-level description that will serve as a framework for understanding the more formal
descriptions that follow in subsequent sub clauses. While the information in this sub clause is normative (with the
exception of italicized, indented rationale), it is not intended to be a complete or precise specification of the CIF, or all of

the possib

le 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 A

ome 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
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ass, derive, and so on, in an attempt to be precise and acknowledge that the CIF framework may bermapped to
focedural programming languages. Hence, we typically use the word artifact or programming artifa¢t 7o denote
yiat may conveniently be thought of as a class, and likewise, the term skeleton to denote a generated abstract bas
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A composition definition specifies a home executor definition. The name of the home executor definition is used 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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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 page 89.
The executor body may also specify a mapping, or delegation, of certain component features (e.g., attributes) to storage

members.

Delegation specification
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composition definition are the following:

The name of the composition.

in “Component Categories” on page 111.

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 <execufor name>;

5
b

where <c¢mposition_name> is the name of the composition, <category> identifies the life cycl€'eategory |[supported by
the compdsition, <home_executor name> is the name assigned to the generated home executoft skeleton, </jome_type> is
the name pf a component home type imported from IDL, and <executor name> is the nare assigned to the generated

component executor skeleton.

This is a §chematic representation of the minimal form of a composition, which specifies no state managerment. The

structure qf the composition specified by this schematic is illustrated in Figure 8 I Note that the component type itself is
not explic]tly specified. It is unambiguously implied by the specification of the-home type, as is the relationjship between
the executor and the component (i.e., that the executor implements the component).

composition <category> <composition_name> {:

implements <home_type>;
manages <executor_name>;

implements
component home T home executor
. manages manages
compohent executor
‘ Jeitlv-de-fi v: I HPe)
cibL v 7 v
implicitly defined by composition
iDL <@ - - oplicitly 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
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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:

[ Example
1
/fUSER-SPECIFIED IDL
1
module LooneyToons {
interface Bird {

void fly (in long how_long);

%
interface Cat {
void eat (in Bird lunch);
h
component Toon {
provides Bird tweety;
provides Cat sylvester;
|5

hiome ToonTown manages Toon {};

lie following example shows a minimal CIDL definition that describes an implementation binding for those IDL
bfinitions:

QN

//|Example 1
I
/lUSER-SPECIFIED CIDL
Il
import ::LooneyToons;

module MerryMelodies {

JI this'is the composition:

composition session Toonlmpl {
home executor ToonTownImpl {
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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72

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 illustrdtesthe
programming model for component implementations.
Je
b

va <interface>Operations interfaces for all of the IDL interfaces are generated, precisely-a$.ourrently specifie
the current Java IDL language mapping:

Example 1
GENERATED FROM IDL SPECIFICATION:

ppckage LooneyToons;

.

mport org.omg.Components. *;

ublic interface BirdOperations {
ublic void fly (long how_long) ;

~— 5 g

ublic interface CatOperations «{
bid eat (LooneyToons.Bird lunch) ;

~ <9

ublic interface ToonOpexations
xtends CCMObjectOperations {
oboneyToons.Bird provide tweety();
ooneyToons . Cat pxovide sylvester();

~ o= o"

ublic inteprface ToonTownExplicitOperations extends CCMHomeOperations { }

o]

ublic . tnterface ToonTownImplicitOperations extends KeylessCCMHomeOperations

bor’ create () ;

P
{
T
}

public interface ToonTownOperations 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, SessionComponent,
ExecutorSegmentBase

{

b

.

IS
1

// 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();

e generated executor abstract base class ToonSessionlmpl implements all of the operations inherited by
onOperations, including operations on CCMQbject and its base interfaces. It also implements all of the

erations inherited through SessionComponent, which are internal operations invoked by the container and
e internals of the home implementation to~manage executor instance lifecycle.

complete implementation of the honie-executor ToonTownlmpl is generated from the CIDL specification:

Example 1

GENERATED FROM JCIDL SPECIFICATION:
bckage MerryMelodies;
nport Looné&yToons;

mport Qrg.omg.Components. *;

ublic” class ToonTownImpl
pilements LoonevToons, ToonTownQOperations

HomeExecutorBase, CCMHome

{

// Implementations of operations inherited
// from ExecutorBase and CCMHome
// are omitted here.

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

© ISO/IEC 2012 - All rights reserved
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CCMObject create component ()

{
/

return create();

void remove component (CCMObject comp)

{
/

[URR

(o]

Toon create()

{
/

// and so on...
e user-provided executor implementation must supply the following:

Implementations of the operations _get_tweety and get sylvestex which must return
implementations of the

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

he following example shows one possible implementation strategy:

Example 1
PROVIDED BY COMPONENT PROGRAMMER.:

mport LooneyToons. *;
mport MerryMelodies. *;

iblic class myToonImpd\extends ToonSessionImpl
Inplements BirdOperatilens, CatOperations f{

protected long\timeFlown;
protected Bird lastBirdEaten;

public/myToonImpl () {
super () ;
timeFlown = 0;
lastBirdEaten = nil;

J

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;

This simple example implements all of the facets directly on the executor. This is not the only option; the
programming objects that implement BirdOperations and CatOperations could be constructed separately and

11 7 7
Managcd Uy tric CACCULON CLUSS.

The final bit of implementation that the component programmer must provide is an extension of the home exetuto
that acts as a component executor factory, by implementing the create_executor_segment method. This class
must also provide an implementation of a static method called create_home_executor that returns @new
instance of the home executor (as an ExecutorSegmentBase). This static method acts as an entiypoint for the
efitire composition.

Example 1

PROVIDED BY COMPONENT PROGRAMMER :

(=

nport LooneyToons.*;
mport MerryMelodies. *;

.

public class myToonTownImpl extends ToonTownlImpl
protected myToonTownImpl () { super ()N

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

public static ExecutorSegmentBase
create home_executoxr(JJY{
return new myToonTownImpl () ;

=

ote that these lasttwo classes constitute the entirety of the code that must be supplied by the programmer. The
mplementatiotis.of operations for navigation, executor activation, object reference creation and management, an
her mechdnigal functions are either generated or supplied by the container.

S =

8.2.7 Compositions with Managed Storage

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

where thel|additional elements are as follows: <abstract storage home> denotes a particular abstract stotage home

provided by the catalog.

The structire of the resulting composition and the relationships between the elements is illustrated, in Figufe 8.2.

implements <home_type>;
bindsTo <storage_home>;
manages <executor_name>;

implements .
component home < \
]
.manages
implements
component i e

storage home

Y

storage object

composition <category> <composition_name> {

home executor <home_executor_name>

home executor

4—— explicitly definedin composition
implicitly defined by composition
<. - . explicitly defined elsewhere inIDL/CIDL

correspondence

Figure 8.2- Structure of composition with managed storage

cibL

DL

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

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
concepts involved in home implementations and their relationships to abstract storage homes.

In generawmm;e 34, when a
home defipition does not specify a primary key, the resulting equivalent home interface has the following/¢perations:
« A peneric create_component operation inherited from KeylessCCMHome,
+ anemove_component operation inherited from CCMHome, and
« anfimplicitly-defined type-specific parameter-less create operation.
When a h¢me definition specifies a primary key, the resulting equivalent home intetface has the following|operations:
« A remove_component operation inherited from CCMHome,
- anfimplicitly-defined type-specific create operation with a primaryckey parameter,

« anfimplicitly-defined type-specific remove operation with a primary key parameter, and

- anfimplicitly-defined type-specific find_by_primary_key operation.
8.2.8.1 Primary Key Binding

A comporjent home can define its primary key as a yaluetype with a number of public data members, whegeas abstract
storage hgme defines keys as lists of attributes. A_¢omposition can only bind a component home with a primary key to an
abstract storage home that defines a key on a state’' member whose type is this valuetype. If there is more than one key
satisfying|this condition, the first key is used.

For example:

vaIuetypE SSN {
public string social_security_number;

b

abstract ftoragetype Person {
readonly state SSN social_security_number;
state[string'name;
state|string address;

b

abstract storagehome PersonStore of Person {
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

home qperation 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 gperation on the gbstract
stgragehome. The returned storage reference is used to create an object reference for, the component and feturned to the
inyoking client.

« Ddstruction operations delegate to destroy_object operations on the referenc€.
The validity of these implementation semantics are predicated on the followinig assumptions:
« Th initial state of the storage object created by the storage home constitutes a valid initial state for the pomponent.

« Al of the persistent state of the component is defined on (orreachable from) the storage object whose RID is
asqociated with the component instance.

+ ThE executor is monolithic, not segmented. Home operations can also be delegated to abstract storage h¢mes when the
ex¢cutor is segmented, but the process is slightly,more complex, and is discussed in full in “Segmented|executors” on
page 89.

If these agsumptions do not hold (in particular, either of the first two), the component implementor can prdvide custom
implement{ations 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 differenges from the previous, and does not repeat elements that are identical:

/l|Example 2
/[JUSER-SPECIEIED IDL

module.LooneyToons { // 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

1

/l USER-SPECIFIED CIDL
1

i P | naovwloanc:
mpert-=LeeneyFoens:

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 Toonimpl {
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

© ISO/IEC 2012 - Al rights reserved 79


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

ISO/IEC 19500-3:2012(E)

* 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.

Note that the complete implementation of the home executor may not be able to be generated in some cases, e.g.,
when no abstract storage type is declared or when user-defined operations with arbitrary signatures appear on the

C@TIPOTIeNT HOMme defImTiomn.

Npte also that the implementations of the storage-related interfaces ToonState and ToonStateHome are zot
necessarily provided by the same product that generates the component implementation skeletons. The CIF'is
sthecifically designed to decouple the executor implementation from the storage implementation, so thatthese
ipabilities may be provided by different products. A component-enabled ORB product is only requiréd to generatp
tHe programming interfaces for the abstract storage type and homes through which the executorimplementation
Il interact with one or more storage mechanisms. The implementations of these interfaces may be supplied
dparately, perhaps deferred until run-time.

o =

2]

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

Example 2

GENERATED FROM IDL SPECIFICATION:

ppckage LooneyToons;

import org.omg.Components. *;

same as previous except for the following:

ppblic interface ToonTownImplicitOperations f{
Toon create (LooneyToons.EpisodeName key)
throws DuplicateKey, InvalidKey;
Toon find by primary. Key
(LooneyToons . EpdisedeName key)
throws UnknownKey, InvalidKey;
void remove (LoeneyToons.EpisodeName key)
throws UnknownKey, InvalidKey;
LooneyToons.. EpisodeName
get primary key (Toon comp) ;

publicSinterface ToonTownOperations extends
TponTewnExplicitOperations,
TponTownExplicitOperations {}

// Example 2

/7
// GENERATED FROM CIDL SPECIFICATION:

/!
package MerryMelodies;
import org.omg.CosPersistentState. *;
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import LooneyToons. *;
public interface ToonState extends StorageObject {
public string name();
public void name (String val);
public long time flown() ;
public void time flown (long val);
public Bird last bird eaten();
public void last bird eaten (Bird val);

~

e 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) ;

The Toonlmpl executor skeleton class has\the following form:
Example 2

GENERATED FROM\CIDL SPECIFICATION:

hckage MerryMelodies;
nport LoongyToons;

=}

apstract.public class ToonImpl
impléments LooneyToons.ToonOperations,
ExéecutorSegmentBase, PersistentComponent

// Generated implementations of operations

// inherited from CCMObject 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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'

o]

~ 'y k.5

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:

bckage MerryMelodies;
mport LooneyToons;

iblic class ToonTownImpl
mplements LooneyToons.ToonTownOperations,
LrsistentComponent, ExecutorSegmentBase

// Implementations of operations inherited
// from PersistentComponent and

// ExecutorSegmentBase

// are omitted here.

// ToonHomeImpltalso provides implementations
// of operations' inherited from the component
// home int€rface ToonTown, that delegate

// designatéed operations on the storage home

// «waltues set during initialization
/Y and activation:

82

protected Entity2Context origin;

PILOLCET ted—FoomrsStateHome _ SLOUIdgthiomey;

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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}

Toon find(EpisodeName key)

{
ToonStateRef ref =
_storageHome.find ref by episode name (key) ;
// create reference from ref
// and return , same as above...

}

// and so on...

Example 2

PROVIDED BY COMPONENT PROGRAMMER :

.

nport LooneyToons. *;
Inport MerryMelodies. *;

[

ublic class myToonImpl extends ToonImpl
mplements BirdOperations, CatOperationg\f

[Ne]

public myToonImpl () { super(); }

void fly (long how long) {
_state.timeFlown
( _state.timeFlown() + how_long) ;

}

void eat (Bird lunchiN{
__state.last bird/eaten (lunch) ;
}

BirdOperatioms\get facet tweety() f{
return (BirdOperations) this;
}

CatOperations get facet sylvester() f{
return (CatOperations) this;

}
8.2.8.3 Explicitdelegation 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> {

home executor <home_executor_name> {

b
5

8.2.8.3.1

.[frassume storage management specified

o

o

[

lelegatesTo abstract storagehome (
<home_op,> : <storage_home_op,>,
<home_op4> : <storage_home_op+>, ...
lelegatesTo executor(

<home_op,> : <executor_op,>, ...

pstract(<home_op3>, <home_op,>, ...);

Delegation to abstract storage home

The delegatesTo abstract storagehome declaration specifiesia sequence of operation mappings, wher

operation
The signa
declaratio

operationg

8.2.8.3.2 |

The dele
abstract

must deno
declared f

generated
operation,

The deleg

componen

this deleg
exposed t

mapping specifies the name of an operation on the.home, and the name of an operation on the st
ures of the operations must be compatible, as defined in “Home inheritance” on page 38. Based

on the abstract storage home.

Delegation to executor

toragehome declaration. The name on the left hand side of the mapping (i.e., to the left of th
te an explicitly-declared factory operation on the home, or the identifier “create,” denoting the
hctory operation. Thetright hand side of each mapping specifies the name of an abstract operatio
on the component-executor. The component implementor provides the implementation of the exe
and the CIF provides an implementation of the operation on the home executor that delegates to

htion of home operations to executors is problematic, since home operations (other than factories)
t. For this-reason, only factory operations may be delegated to the component executor. The CIF
ition(by ‘defining an additional facet on the component executor, called a factory facet. A factory
the/home executor; clients cannot navigate to the factory facet, and the factory facet is not exp

1, the CIF generates implementations of the home operations on the home executor that delegate td

b each

prage home.
on this

the specified

atesTo executor declaration-specifies a sequence of operation mappings, similar to the delegatesTo

b colon, ©:”)
mplicitly-

n that will be
cutor

the executor.

have no target
implements
facet is only
sed in

component meta-data, or described 1n the FacetDescription values returned irom Navigation::get_all_!

acets.

The implementation of the factory operation on the home executor 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.

The use of PID values to create object references obviates the need to have two versions of a create method on the
executor. gs is the case in EJB with create and postCreate methods, An appropriate calling context can be created
bgfore the factory operation is invoked on the executor.

These pregise semantics of and requirements for factory operations delegated to the executor are deseribed|in detail in
“Factory @perations” on page 37.

8.2.8.3.3 $uppressing generated implementation

The abstfact specification overrides the generation of implementations for orthodox home operations. Th¢ name of any
explicitly{defined operation on the home may be specified in the operation list of the_abstract declaration. [The CIF will
not implement the specified operations, instead leaving unimplemented abstract‘Operation declarations (on [whatever

appropriafe equivalent exists for the particular language mapping).

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

//|Example 3
1
/fUSER-SPECIFIED IDL
1
module LooneyToons { // IDL

identical to previous example, except for the home:

home ToonTown manages Toon primarykey EpisodeName {
factory createTeon(
in string'\name, in long num, in Bird bref);
void arbitrary_operation();

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

/I Example 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;
factory create();
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 );

I} this example, the arbitrary_operation on the home intexface ToonTown is delegated to the storage home
operation do_something. Note that the operations have'identical signatures. The createToon factory operation i
delegated to an operation of the same name on thexexecutor. This delegation causes the implicit definition of a
fdctory facet on the component with the followingjinterface:

interface ToonimplFactoryFacet {
EpisodeName createToon(
in string name, 'in' long num, in Bird bref);

This interface is notpart of the public interface of the component, its use is restricted to the home executor. In faci,
tHe IDL need nol.be generated. All of the code that uses the factory facet is either generated by the CIF, or derive
fipm CIF-généyated skeletons, so the CIF can simply generate language mappings for the interface without
Ltually providing any IDL for it. Note also that only a subset of the normal language mapping artifacts are
rdquired,_including (in the case of Java) the abstract Operations interface, the POA tie class to be used internally
by thé.éxecutor, 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.

1N

The abstract storage home ToonStateHome interface has the added do_something operation on the explicit
interface:

/l Example 3

I

/I GENERATED FROM CIDL SPECIFICATION:
I

public interface ToonStateHome
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extends StorageHomeBase {

public void do_something();
...

~

e Toonlmpl executor skeleton class supports an additional facet (the factory facet), which is returned by thé
_pet factory_facet operation:

//|Example 3
I
//|GENERATED FROM CIDL SPECIFICATION:
/l
ppckage MerryMelodies;
mport LooneyToons;

)

bstract public class Toonimpl

mplements 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 generates.implementations of the delegated operations on the home executor:

//|Example*3
/
JIGENERATED FROM CIDI SPECIFICATION:
1

package MerryMelodies;

import LooneyToons;

public class ToonTownImpl
implements LooneyToons.ToonTownOperations,
CCMHome, ExecutorSegmentBase

/I values set during initialization
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/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();

e user-provide executor must implement the factory fdeet and operation:

1
1
/
1
n
n

J— ~

n

_|

Example 3
PROVIDED BY COMPONENT PROGRAMMER:

hport LooneyToons.*;
hport MerryMelodies.*;

Liblic class myTooflmpl extends Toonlmpl
nplements BirdOperations, CatOperations,
bonimplFacteryFacetOperations{

EpisodeName

createToon(String 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() {
return
(ToonimplFactoryFacetOperations) this;

8.2.9 Executor Definition

The home| executor definition must include an executor definition. An executor definition specifies the following
characterigtics of the component executor:

« The name of the executor, which is used as the name of the generated exécutor skeleton.

+ Ogptionally, one or more distinct segments, or physical partitions of the executor. Each segment encapsuflates
independent state and is capable of being independently activated. Each segment also provides at least ¢pne facet.

« Oftionally, the generation of operation implementations thaf)manage the state of stateful component fedtures (i.e.,
redeptacles, attributes, and event sources) as members ofithe ’component incarnation.

+ A flelegation declaration that describes a correspondence between stateful component features and members of the
abftract storage type that incarnates the component, ‘The CIF uses this declaration to generate implemerjtations of the
fedture-specific operations (e.g., connect_ and\disconnect_ operations for receptacles, accessors, and mutators for

tributes) that store the state associated with<ach specified feature in the storage member indicated on|the right hand

e of the delegation.

=

a
S

—
o

8.2.9.1 Pegmented executors

A comporjent executor may be monolithic or segmented. A monolithic executor is, from the container’s pefspective, a
single artifact. A segmented ex@eutor is a set of physically distinct artifacts. Each segment may have a sepprate abstract
state declgration. Each segment/must provide at least one facet defined on the component definition. The l{fe cycle
category ¢f the compositionmust be entity or process if the executor specifies segmentation.

The primgry purpose-for defining segmented executors is to allow requests on a subset of the component’s|facets to be
serviced withoutrequiring the entire component to be activated. Segments are independently activated. When the
container feceives a request whose target is a facet of a segmented executor, the container activates only th¢ segment that
provides the fequired facet.

The following schematic CIDL implicitly defines the normative form for the declaration of a segmented executor:
composition <category> <composition_name> {

home executor <home_executor_name> {
... Il assume storage management specified

manages <executor_name> {
segment <segment_namey> {
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5
5

storedOn <abstract_storage_home>;

provides ( <facet_name,>, <facet_name.>, ...);

b

segment <segment_name> { ... };

The abstr4
that incarr
segment s
associated|
declaratio

A segmen|
declared,
supported

Figure 8.3
facets, sto
and facet
page 11.

compong

o

ct storage home specified in the segment’s storedOn declaration implicitly specifies the abstfact storage type
ates the segment. The home executor will use this abstract storage home to create and manage ingtances of the
ate (i.e., incarnations). If the component home specifies a primary key, then all of the abstract sorage homes
with executor segments must specify a matching key. The facets specified in the segment’s provides

1 are implemented on the segment.

ed executor has a distinguished segment associated with the component. Thexcomponent segment is implicitly

ind supplies all of the facets not provided by separate segments, as well as all other component fleatures and

interfaces.

and Figure 8.4, illustrate the structure of monolithic and segmented-executors, and the relationships between
Fage objects, and segments. These figures also illustrate the identity information that is embedded fin component

bbject references. Component identity information is described.in more detail in “Component Iddntity” on

nt facet

omponent reference info

¢

component segment (segment [D =0)

\ 07/ facet ID=0

facet A O—— facetID=F,
facet B (O——— ‘YacetID=F,
facet C O——==p facetID=F; j

target facet

8

incarnation
(PID =p)
state ID (PID)

y

0

P

facet A reference info

F

Figure 8.3- Monolithic executor and reference information structure
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component segment (segment ID = 0)

component facet
\ incarnation
O—— facet ID=0 (PID = P)

facet A O—— facetID=F,;

segment (fegment ID = S;) incarnation

(PID =P;)

facet B O———+— facetID=F,
facet C O———1— facetID=F;

segment descriptors
target segment ID
segment ID state ID

target facet ID
comporjent reference info 0 0 0 Py
Si MRy
facqt B reference info F, Sq 0 Py
S| Py

Figure 8.4- Segmented executor and reference information structure
The details of the structure and behavior of segments and requirements for their implementation are specifjed in
“Segment¢d executors’on page 89.

The following example extends the previous example 2 to illustrate segmented executors. The example highlights
dlfferences from the previous, and does not repeat elements that are identical:

1
/I 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 :

Il

/I USER-SPECIFIED CIDL
Il

import ::LooneyToons;

nlodule 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;

prnvides (twppfy);

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:

bckage MerryMelodies;
nport LooneyToons;

SN}

apstract public class BirdSegment
implements ExecutorSegmentBase,
HersistentComponent

// Generated implementations of operations

// inherited from CCMObject and

// ExecutorSegmentBase and PersistentComponent
// are omitted here.

//

protected BirdSegState _state;

protected BirdSegment () { _state %t null; }
public void set incarnationl\{

BirdSegState state) f{
_sState = state;

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

abstract public BirdOperations
_get.Sfacet tweety () ;

Motethatithe BirdSegment executor does not implement any IDL interface directly, as does the component segmenf.
Iqisvvemotely accessible only through a provided facet.

A generated implementation of the home executor ToonHomelmpl is considerably different from the previous
example 2. The create method must create references for all of the segments and construct a Componentld with the
proper information.::

/7
// GENERATED FROM CIDL SPECIFICATION:

//
package MerryMelodies;
import LooneyToons;
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public class ToonTownImpl

1

mplements LooneyToons.ToonTownOperations,

CCMHome, ExecutorSegmentBase

{

[ORN

(o]

// 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 ,PROGRAMMER :

mport LooneyToons. *;
mport MerryMelodiés. *;

ublic class myToonImpl extends ToonImpl
mplements CatOperations {

publi®\myToonImpl () { super(); }

void fly (long how long) {

__state.timeFlown

—SstatetimeFtowrrt)—F fTow 1019/

}

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) {
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_state.timeFlown
( _state.timeFlown() + how_long) ;

}

BirdOperations get facet tweety() {
return (BirdOperations) this;

=

bme executor, that uses the segment ID value to determine which executor to-create.

Example 4

PROVIDED BY COMPONENT PROGRAMMER :

.

noort LooneyToons. *;
mport MerryMelodies. *;

.

ublic class myToonTownImpl extends, ToonTownImpl

~'g

protected myToonTownImpl () “{ super(); }

ExecutorSegmentBase
create executor segmént (int segid) {

// case disckiminator values are constants
// generated‘on the executor segment classes
switch (Bedgid) {
case TeonImpl. segment_ id value

neturn new myToonImpl () ;
cases BirdSegment._ segment_id_value

return new myBirdSegImpl () ;
default

raise an exception

e programmer must also supply a different implementation of the create executor\segment operation on the

-
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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
implementations 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 right Hand side of the delegation. The following schematic CIDL 1llustrates a feature delegation:

composition <category> <composition_name> {

hlome executor <home_executor_name> {
.| /Il assume storage management specified

manages <executor_name> {

delegatesTo abstract storagetype (
<feature_name,> : <storage_member_namey> ,
<feature_name> : <storage_member_name>, ...

b

5
5

The type ¢f the storage member must be compatible with the type associated with the feature, as defined in the
Component Model sub clause. In the case of attributes, the, CIF-generated implementations of accessors anfl mutators
retrieve arld store the attribute value in the specified storage member. The executor programming model allows
implementfors to intercept invocations of the generated accessor and mutator invocations and replace or extend their
behaviors| In the case of receptacles and event sgutées, the implementations of the connect_<receptacle_name>,
disconngct_<receptacle_name>, connect. <source_name>, disconnect_<source_name>,
subscribp_<source_name>, and unsubscribe_<source_name> operations store the connected object references in
the specified members of the storage object that incarnates the component.

This mechanism is only particularly useful if the connected object references are persistent references, capable of|
cqusing server and object.activation if necessary.

8.2.10 Proxy Homes

A composjition definition may include a proxy home declaration. A proxy home implements the componen{ home
interface gpecifiéd-by the composition definition, but the implementation is not required to be collocated wfith the
container whére-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.

96 © ISO/IEC 2012 - All rights reserved


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

ISO/IEC 195

00-3:2012(E)

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> {

h

b
prox

al
h

h

ome executor <home_executor_name> {

indsTo <abstract_;torage_home>;

home <proxy_executor_name> {
legatesTo home ( <home_op,>, <home_op>, ...)
stract (<home_op,>, <home_op3>, ...);

The <proxy_executor_name> is used as the name of the generated skeletofi artifact for the proxy home

proxy hon
definition
implemen
home exe
specified

8.2.10.1

For proxy
same pers
the proxy
general, o
implemen
a CORBA

8.2.11

The CIF d
the object

e declaration implicitly acquires the characteristics of the actuakhome, as declared in the home

(which must precede the proxy home definition in the composition scope). In particular, the pro3
s the same home, and binds to the same abstract storage hofne. The operation delegations specifie
utor definition are also acquired by the proxy home, buf\certain delegations are transformed accqg
n “Proxy home delegation” on page 97.

Proxy home delegation

homes in compositions that specify managed state, the CIF assumes that the proxy home has conn
stent store as the actual home. Based on.this assumption, the default implementations of orthodox
home executor are delegated directly; to the storage home, precisely as they are in the actual hom
her operations are delegated to.the‘actual home, by default, although the specific rules for detert
ation of proxy home operatiodssare somewhat more involved, and are described completely in “
Component” on page 67.

Component Object References

| key field-ef an IIOP profile, or an equivalent field in other profiles. The information model is a

no standafd encoding within an object_key is specified. It is the responsibility of the container and the un

to encode
incoming

Fequests, decode it, and use it to activate the appropriate component or segment and dispatch the

executor. The
executor
ty home
 in the actual
rding to rules

ectivity to the
operations on
e executor. In
nining the

mplementing

efines an information model for component object references. This information model is encapsylated within

h abstraction;
Herlying ORB

this information for insertion into object references and to extract this information from the object_key in

request to the

proper 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 CIF ijnplementation must also allocate numeric identifiers to segments. Similar to facet IDs, segment/[Ds are also
interpreted by the component implementation, so no uniform allocation mechanism is specified. The\implementation of
create_ekxecutor_segment (on the home executor implementation) provided by the component implemgntor must
interpret segment ID values in order to create and return the appropriate segment executor. The\generated
implementations of segment executor skeletons define symbolic constants to assist the compenent implemgntor in this

mapping.
8.2.11.3 $tate identifiers

State idenfifier is an abstraction that generalizes different representations ofzstate identifiers, the primary of which is the
pid of thf CORBA persistent state service. The generic representation of.a‘state identifier is StateldValug, an abstract
valuetype [from which specific, concrete state identity types are derived.\Implementations of the concrete spib-types are

responsible for converting their representations to byte sequences and\back again.

8.2.11.4 Monolithic reference information

Monolithi¢ references contain a facet identifier and a singlé’state identifier. The facet identifier denotes the target facet of
the referefice (or, of requests made on the reference). The state identifier is interpreted by the component inpjplementation
and used tp retrieve the component’s state. In the. case of automatically managed state, the CIF-generated iinlementation
interprets the state identifier as a pid, using it tedincarnate the component’s storage object.

Npte that navigation from one facet's reference to another consists of merely replacing the target facet identifier
ith the facet identifier of the desirved facet. This can be accomplished without activating the component.

8.2.11.5 $egmented reference information

The referdnce information forssegmented executors consists of the following:
+ atprget facet identifier,
- atarget segment identifier,

+ aspquence of segment descriptors, each of which contains:

tha cagiaant tdane o ~Ltbh g cagraant ot g dacoelg
the-segmentidentifier of thesegmentbeingdeseribed;
« 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.

In the case of segmented executors, navigation is accomplished by replacing the facet and segment identifiers.
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8.2.11.6 Component identity

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

componen

8.3

t identity is defined as equivalence of state identifier values of the component segment.

anauaae Mappina
- -y | il | -

8.3.1

This part
componen
componen
language

There are
user implg
strategy, t
of a comp

the monoljithic or to the locator.

It is expeq
locator st

Interfaces
while inte

Some call
user must
inherit the
declare a

local intg
Com
CCM

Optional i
determine
interface.

Dverview

Jescribes the language mapping for CORBA Components and defines interfaces that are used to
ts and homes. The language mapping, like the mapping for the client side, is based-on equivalen|
ts and homes, local interfaces are defined. The user then implements these local’interfaces using
mapping rules.

two strategies for implementing a component, coined monolithic and-loeator. In the monolithic S
ments all attributes, supported interfaces, and event consumers in-asingle executor interface. In
e user implements a locator, and the container uses this locatortoetrieve references to executors
onent. The decision which strategy is being used is made by the home, which can return a refere

ted that the monolithic strategy is more simple to use and that it is sufficient for most use cases,
ategy gives the user even more control over the life cycle of each executor.

are designated internal or callback. Callbackiinterfaces are implemented by the user and called by
Inal interfaces are provided by the containet.

back interfaces may be optionally implemented by the user. In order to optionally implement an
define an interface, in IDL, that inherits both the base interface and the optional interface. For €]
optional SessionSynchronization interface in the implementation of a Bank component, thej
hew local interface, as shown\below.

rface MyBank :
bonents::SessionSynchronization,
| Bank };

nterfaces are’used by services that require the component’s cooperation (and therefore callback h
whether ‘an/ implementation supports an optional interface, the container narrows the object refer

Internal ir]

implement
t IDL. For
existing

trategy, the
the locator
for each port
nce to either

while the

the container,

nterface, the
kample, to
user would

ooks). To
ence to that

terfaces are used by the container and various services to provide runtime information to the cor

hponent. The

component accesses internal interfaces through the context reference that it acquires through the set_session_context

operation.

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.

module Components {

local

interface EnterpriseComponent {};

|5
Note — Th

The Exed

module (
local
q

V|

5
|5
If a home

operation
is the sam|

Lomponents {
interface ExecutorLocator : EnterpriseComponent {
bject obtain_executor (in string name)
raises (CCMException);
pid release_executor (in Object exc)
raises (CCMException);
pid configuration_complete()
raises (InvalidConfiguration);

in creating a component, returns an ExecutorlLocator, the container will invoke its obtain_ex
prior to each invocation to retrieve the implementation for a port. The port name, given in the nas
e as used in the component’s interface description in IDL, or the component’s name for the “mai

The obtain_executor operation returns a local object reference of the expected type, as detailed below. T

CCMEXxc§

bption exception may be raised_ in ease of a system error that prohibits locating the requested exd

The releajse_executor operation is ealled by the container once the current invocation on an executor that

through th
part of thd

The conf
CCMODbj

Implemen

e obtain_executor operation has finished. The locator can thus release any resources that werg
obtain_executor opgration.

guration_complete operation is called to propagate the configuration_complete operation
ct interface to\the component implementation.

ations of the ExecutorLocator interface for a service or session component must implement th

Components;::SessionComponent interface. Implementations of the ExecutorLocator interface for 3

entity conj

pofient must implement the Components::EntityComponent interface.

c EnterpriseComponent interface is also defined in the Container Programming Model|elause]

utorLocator interface is a callback interface that is used for the locator implementation strategy.

ecutor

ne parameter,
n”’ executor.
he

cutor.

was obtained
acquired as

n the

S
process or

Note — Object is used as the return type of the obtain_executor operation, because there is yet no IDL type for the
common base of all local objects. Since local objects inherit from Object, this is not a problem.

The HomeExecutorBase interface is a common base for all home implementations.

module Components {

local

b

100

interface HomeExecutorBase {};
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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 executor interface
has the sajne name as the original interface with a “CCM_" prefix, and inherits the original interface. So~fqr an interface
of name <interface name>, the facet executor interface has the following form:

local intgrface CCM_<interface name> : <interface name> { };

If a comppnent 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 fontainer implementation may choose to limit generation of facet executdr interfaces to only thoge interfaces
that are aqtually used as a facet.

8.3.3.2 Eventtypes
For each ¢venttype, a local consumer executor interface is generated. For an eventtype <eventtype name>, p local
interface yith the same name, but with a “CCM_" prefix and:a\postfix of “Consumer” is generated. Thig interface has

a single push operation with no result, and the eventtype as.a single in parameter:

local intgrface CCM_<eventtype name>Consumer

{
b

void push (in <eventtype name> ev);

8.3.3.3 Components

A comporjent maps to three localiinterfaces; two of them are callback interfaces, and one is an internal int¢rface. The
monolithi¢ executor callback dnterface is for use in monolithic implementations, the main executor callback interface is
for use in [locator-based implementations. Both callback interfaces inherit the component’s base and supporfed interfaces.
They also|both expose the\component’s attributes.

In additiof, the monolithic executor callback interface also contains operations for acquiring references to facets, and for
consuming events_="in the locator approach, these jobs are mediated by the locator.

An internglcontext interface is defined for each component. It is implemented by the container and handed to the
component as session or entity context. The context interface contains component-specific runtime information (e.g., for
pushing events into event source ports).

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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4.

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 the component has supported interfaces, they are inherited by the main executor interface.

If the confainer desires to acquire a reierence to the main executor, 1t calls the obtain_executor operatiof of the
ExecutonlLocator with the name parameter set to <component name>.

Component Monolithic Executor Interface

The monolfithic executor callback interface is defined by the following rules:

1. Fpr each component <component name>, a local monolithic executor interface with-the same name as
cpmponent and a prefix of “CCM_" is defined.

2. The monolithic executor interface contains all attributes declared by the eoniponent.

3. Ifthe component has a base component with a name of <base name>, the monolithic executor interfaq
QCM_<base name>. If the component does not have a base, the monolithic executor interface inherit
Qomponents::EnterpriseComponent.

4. If the component has supported interfaces, they are inheritéd by the monolithic interface.

5. Additional operations are added to the monolithic interface for facets and event sinks.

6. Above rules can be satisfied by inheriting the main executor interface and adding operations for facets|
sinks. This is an optional design choice by the\Container implementation.

In a servide and session component, the user may optionally inherit the Components::SessionCompon

in the impjlementation of a monolithic executor in order to be notified by the container of activation and pa;

process o1

implementation of a monolithic executot.

Component Context Interface

The contekt internal interfaece’is defined by the following rules:

1.

3.

prefix of “CCM_" and a postfix of “_Context” is defined.

I thé component has a base component with a name of <base name>, the context interface inherits

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.

102

Fpr each component <component name>, a local context interface with the same name as the compon

the

e inherits

and event

ent interface
sivation. In a

entity component, the user may,optionally inherit the Components::EntityComponent interface in the

ent, but with a
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8.3.3.4 Example

For the following component declaration in IDL,

interface

Hello {

void sayHello ();

|5

componlnt HelloWorld supports Hello {

attrib
|5

the follow

local intgrface CCM_Hello : Hello

{
}

local intgrface CCM_HelloWorld_Executor :

Com

{
5

attril

local intgrface CCM_HelloWorld :

Com

{
|5

attril

local intgrface CCM_HelloWorld_Context :

Com

{
b

Read on f]
8.3.3.5

This sub d

ute string message;

ing local interfaces are generated:

bonents::EnterpriseComponent, Hello

ute string message;

bonents::EnterpriseComponent, Hello

ute string message;

bonents::CCMContext

br further contents of these interfaces.
Ports

lause~defines equivalent operations that are added to either of the three interfaces for each port ¢

Facets

efinition.

For each facet, an equivalent operation is defined in the monolithic executor interface. For a facet of name <name> and
type <type>, an operation with the same name as the facet but with a “get_" prefix is generated. This operation has an

empty par

ameter 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:

© ISO/IEC 2012 - All rights reserved
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/I IDL

component MyComponent {
provides Myinterface MyFacet;

5

/I User IDL
local interface MyComponentimpl :

CCM
{

Il C++

MyComponent,-€E€EM-Myinterface

CcC M_Minterface_ptr

MyCom
{

}

retur

If the loca
name par

Receptac

For each 1
whether t}

For a simj

nent_Impl::get_MyFacet ()

h CCM_Myinterface::_duplicate (this);

ameter set to <mame> in order to acquire a reference to the facet ‘eXecutor that matches this face

les

eceptacle, an equivalent operation is defined in the confext/interface. The signature of this operati
e receptacle is simplex or multiplex.

lex receptacle of name <name> and type <type>; an operation of the same name as the receptac

“get_connection_” prefix is generated. The operationhas an empty parameter list, and an object referen

interface’

type as return value:

<type> gpt_connection_<name> ();

If there is

For a mul

no connection, this operation returns a nil reference.

iplex receptacle of name.<name> and type <type>, an operation of the same name as the recepta

“get_connections_" prefix is.generated. The operation has an empty parameter list and a sequence of ty|

<name>C

<name>(

pnnections as retrn value (this type is defined by the client-side equivalent IDL):

fonnectionsiget_connections_<name> ();

8.3.3.5.1 Publishérand Emitter

For each

port of nate ;
This operation has no return value and a single in parameter containing the event.

ublisher and emitter port, an equivalent operation is defined in the context interface. For a publis

void push_<name> (in <type> ev);

tor strategy is used, the container calls the obtain_executor operation on the ExecutorLocator with the

port.

n depends on

e but with a
te of the

cle but with a
pe

her or emitter
L is generated.

The component may call this operation in order to push an event to the consumer (for emitter ports) or to all subscribers
(for publisher ports). The container is responsible for delivering the event.

104
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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 compgnent implementations that use the monolithic strategy, the container invokes this operation wherjever a client
sends an gvent to this sink.

For comp¢gnent implementations that use the locator strategy, the container calls the obtain_exeeutor opdration on the
ExecutonLocator with the name parameter set to <mame> in order to acquire a reference to(ad implementation of the
eventtypels consumer executor interface.

8.3.3.6 Home

For each Home, three callback interfaces are generated, similar in structure to theinterfaces defined on the client side. The

three inteq

faces 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. Fpr each home <home name>, a local explicit executorinterface with the same name as the home, buf with a prefix
of “CCM_" and a postfix of “Explicit” is defined,
2. The explicit executor interface contains all atttibutes and operations declared by the home.
3. Ifthe home has a base with a name of <hase name>, the explicit executor interface inherits
QCM_<base name>Explicit. If the home does not have a base, the explicit executor interface inherit
Qomponents::HomeExecutorBase.
4. Ifthe home has supported interfaces, they are inherited by the explicit executor interface.
5. 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 contepts of the-homie implicit executor callback interface depend on whether the home is keyless or kdyed.

8.3.3.6.3 Implicit,Executor Interface for Keyless Homes

For a keyl

of “CCM_

signature:

” and a postfix of “Implicit” is defined. This interface contains a single create operation

with a prefix

with the following

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.

8.3.3.6.4 Implicit Executor Interface for Explicitly or Implicitly Keyed Homes

For a keygd-home 0 : wetthateey y aleey : vesqfrom a keyed
home witl] a key of <key type>, a local implicit executor interface with the same name as the home, but wjth a prefix of
ind a postfix of “Implicit” is defined. This interface contains the following operations:

rface CCM_<home name>Implicit {
Components::EnterpriseComponent
create (in <key type> key)
raises (Components::CCMException);
Components::EnterpriseComponent
fird_by_primary_key (in <key type> key)
raises (Components::CCMException);
void remove (in <key_type> key)
raises (Components::CCMException);

b

The contajner calls the create operation in order to create a new{component associated with the specified primary key
value. Thq operation can return either a reference to a monolithic executor or to an ExecutorLocator. In fthe former

case, the qontainer assumes that the monolithic strategy is-used, otherwise it will use the locator strategy. The operation
may raise [the CCMEXxception exception to indicate a $ystem-level error.

The contajner calls the find_by_primary_key operation in order to find an existing component associatedl with the
specified primary key value. The operation shall.return the same reference to a monolithic executor or to ap
ExecutorLocator as it was previously returhed from a create operation. The operation may raise the CGMException
exception |to indicate a system-level error.

The contajner calls the remove operation in order to remove the component identified by the specified primary key
value. Thg operation may raise the CCMException exception to indicate a system-level error.

8.3.3.6.5 Home Main Executor-interface

For each jome <homename>, a local main executor interface with the same name as the home and a prefix of “CCM_"
is defined| The main executor interface inherits both the implicit and explicit executor interfaces, as showr below.

local intdrface-CCM_<home name> :
CCM] <home name>Explicit,
CCM_<home name>Implicit

{
b

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
Components::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 each factory in the home, an operation is defined in the explicit home executor interface. This operation has the same

parameter]
can return|

Factories

8.3.3.6.7

Iist as the Tactory and the return type EnterpriseComponent. As with the home’s create operal
either a reference to a monolithic executor or to an ExecutorLocator.

hire assumed to return a new component instance.

Finders

For each finder in the home, an operation is defined in the explicit home executor interface. This operation|

parameter|
can return|

Finders m|
shall retur
factory or

8.3.3.6.8

Some prof
are not pa

Home Fad
interface.

8.3.3.6.9

The folloy

list as the finder and the return type EnterpriseComponent. As with tie home’s create opers
either a reference to a monolithic executor or to an ExecutorLocator:

py return existing or new component instances. If a finder decides’tg Teturn an existing compone
n the same reference to a monolithic executor or to an Executarlocator as it was previously re
from the create operation.

Entry Points

bramming languages require the existence of user-previded entry points, or Home Factories. Thes
It of the language mapping; they are dealt with'in the Packaging and Deployment clause.

tories, if required by a language mapping,‘shall return a reference to an instance of the home’s n

Example

ving example shows a Bank home that manages an Account component.

home B11yk manages Account'{

fact
void

b

In this ex4

open (in string.name);
close (in string name);

ymple, the-following equivalent interfaces would be generated.

local intgrface CCM_BankExplicit :
Comlvnems:THvrrreExecu'torBase

tion, factories

has the same
tion, finders

nt instance, it
turned from a

e entry points

pain executor

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 user would then implement the CCM_Bank interface and eventually provide an entry point that créatgs a
CCM_Bahk instance.

108 © ISO/IEC 2012 - All rights reserved


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

9

9.1

ISO/IEC 19500-3:2012(E)

The Container Programming Model

General

The container is the server’s runtime environment for a CORBA component implementation. This environment is

implement

deploymenlt platform typically provides a robust execution environment designed to support very large nu

simultaneo|
component
CORBA ¢
set of inter

9.2

The contai

.

“Il’l

T
a

d

‘CT}‘
ist

‘GSe
devi

= = =

5 prior to deployment but perhaps support a limited number of concurrent users. From the‘point
mponent implementation, such differences are “qualities of service” characteristics\and have no
faces the component implementor can rely on. This clause is organized as followss

he container programming model is an API framework designed to simplify.the task of building a C
pplication. Although the framework does not exclude the component developer from using any funct
efined in CORBA, it is intended to be complete enough in itself to stpport a broad spectrum of appli

e Server Programming Environment” on page 112 describes the'programming model the component
follow.

hich can be deployed in a container.

rver Programming Interfaces - Basic Components™ on page 124 describes the interfaces seen by the
eloper.

hese interfaces constitute the contract bétween the container provider and the component implement
ith the client programming interfaces defined in the Component Model clause, which can be used by
ell as clients, they define the server programmer’s API.

he Client Programming Modeli* on page 144 describes the client view of a CORBA component.

escribes the specific(use of CORBA required by a client, which is NOT itself a CORBA component,
ORBA component written to the server programming model described in “Server Programming Inte
omponents” en.page 124.

htroduction

roduction” on page 109 introduces the programming model and defines the elements that comprise if.

bd by a deployment platform such as an application server or a development platform like an IDE. A

ers of

s users. A development platform would provide enough of a runtime to permit customizatien of CORBA

view of the
effect on the

DRBA
on currently
Cations.

implementor

he programming model identifies the architectural cheices which must be made to develop a CORBA component

omponent

r. Together
servers as

he client programming'model has been described previously (see the Component Model clause). This sub clause

to use a
Ifaces - Basic

her, 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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Figure 9.1- The Architecture of the Container Programming Model

The exterpal API types are defined by the compenent IDL including the home specification. These interfades are
righteous CORBA objects and are stored in the, Interface Repository for client use.

The container API type is a frameworkmiade up of internal interfaces and callback interfaces used by the[ component
developer]| These are defined using thie néw local interface declaration in IDL for specifying locality-constrained
interfaces| The container API type is selected using CIDL, which describes component implementations.

The EJB session bean afid‘entity bean can be viewed as two examples of container API type since they offer
different sets of framéwork APIs to the EJB programmer. However, each of them also implies a client view (i.e., th
external API types) EJB does not define a term for the two framework API sets it supports.

The CORBA usage'model is controlled by policies that specify distinct interaction patterns with the POA gnd a set of
CORBA srvicescFhese are defined by CIDL, augmented using XML, and used by the container factory to[create a POA
when the gontainer is created.

The compomient category is a specific combination of external API types and container API type used to implement an
application with the CORBA component technology.

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.

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 client. All

ho

9.2.2

The contdiner API type defines an API framework; that is, the contract between a specific component and

This part
additional
The entity

9.2.3

A CORBA
services.

they are djstinguished only by their interaction with the POA.

stg

co

O:Eectld.
dujrable - which uses persistent referencesin conjunction with a POA servant that is dedicated to a sped

me types support factory operations.
Container API Type
f ISO/IEC 19500 defines two base types that define the common APIs and a set-ef derived type

function. The session container API type defines a framework for components using transient objg
container API type defines a framework for components using persistentrobject references.

CORBA Usage Model

A usage model specifies the required interaction pattern between the container, the POA, and the
Ve define three CORBA usage models as part of this text)Since all support the same set of COJ

teless - which uses transient object references in conjunction with a POA servant that can support an

hversational - which uses transient references in conjunction with a POA servant that is dedicated to

its container.
5 that provide
ct references.

CORBA
RBA services,

y Objectld.

a specific

ific Objectid.

I should be obvious that the fourth possibility (persistent references with a POA servant that can support any
Jbjectld) makes no sense and is thevefore not included.
9.2.4 Component Categories
The comppnent categories aré defined as the valid combinations of external API types, container API type| and CORBA
usage model. Table 9.1 summarizes the categories and identifies their EJB equivalent.
Table 9.1 | - Definition of the Component Categories
CORBA] Usage Model | Container Primary | Component EJB Bean
API Type Key Categories Type
stateless 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
implementation. These features comprise the design decisions to be made in developing a CORBA component. Details of
the interfaces provided by the container are provided in “Server Programming Interfaces - Basic Components” on

page 124.

9.3.1 Component Containers

Container§ provide the run-time execution environment for CORBA components. A containeris a framewdqrk for
integrating transactions, security, events, and persistence into a component’s behavior at runfime. A container provides the
following [functions for its component:

« Al] component instances are created and managed at runtime by its container

« Containers provide a standard set of services to a component, enablingthe-same component to be hostefl by different
coftainer implementations.

Components and homes are deployed into containers with the aid ofécontainer specific tools. These tools generate
additional|programming language and metadata artifacts needed by the container. The tools provide the folJowing
services:

4 Editing the configuration metadata,
{ editing the deployment metadata, and
4 generating the implementations needed by-the containers to support the component.

The contajner framework defines two forms of interfaces:

« Internal interfaces - These are locality-constrained interfaces defined as local interface types, which provide
container functions to the CORBA Component.

These are similar to the EJBContext interface in Enterprise JavaBeans.

« C4qllback interfaces - These are also local interface types invoked by the container and implemented iy a CORBA
component.

These interfacés'provide functions analogous to the SessionBean and EntityBean interfaces defined by Enterprisg
JgvaBeans,

This archifectureis depicted in Figure 9.1 on page 110.

We defineasnmattsctofcontaimer AP typestosupportabroadspectrummofcompoment-behavior-withtheir associated
internal and callback interfaces as part of this text. These container API types are defined using local interfaces.

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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9.3.2 CORBA Usage Model

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

model.
Table 9.2 FCORBA Usage Model Definifions
CORBA| Usage Model Object Reference Servant:OID Mapping
stateless TRANSIENT I:N
conversational TRANSIENT 1:1
durable PERSISTENT 1:1
(Invalid) PERSISTENT I:N
A CORBA usage model is specified using CIDL and is used to either create or select a component contain|

deployment time.

9.3.2.1

TRANSIE
defined in|

PERSISTENT objects support either the factory design pattern or the finder design pattern, depending on t

category.
be used wj
persistent
state servi
provides 4

Home refs
interrogat

£
g
9.3.2.2 |

Componet

Component References

NT objects support only the factory design pattern. They. are created by operations on the home
the component declaration.

PERSISTENT objects support self-managed©r container-managed persistence. PERSISTENT
ith the CORBA persistent state service or any user-defined persistence mechanism. When the C(
state service is used, servant managemefnt is aligned with the Persistentld defined by the COR
ce and the container supports the transformation of an Objectld to and from a Persistentld. A
persistent handle for a class of objects whose permanent state resides in a persistent store (e.g.,

rences are exported for clienit:use by registering them with a HomeFinder which the client sub
s or by binding them to the=CORBA naming service in the form of externally visible names.

UB clients find references to' EJBHome using JNDI, the Java API for CosNaming. Placing home references is
osNaming supportsboth’the CORBA component client and the EJB client programming models.

Bervant to.Qbjectld Mapping

er at

interface

e component
objects can
RBA

BA persistent

Persistentld
a database).

bequently

references

PERSISTENT references.

it implementations may use either the 1:1 or 1:N mapping of Servant to Objectld with TRANSIENT
(stateless and conversational CORBA usage model, respectively) but may use only the 1:1 mapping with

+ A 1:N mapping allows a Servant to be shared among all requests for the same interface and therefore requires 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
to its state without container assistance and multiple threads will be allowed to enter the component simultaneously.
Threading policy is specified in CIDL.

9.3.3

A home i3
operationg
whose imj
factories;

developer.
the compd
container.

9.3.4

CORBA ¢
informatid
operation
reference
componern
necessary.

9.3.5

Servants 4
contained
manage th
scheme, tl

A
t

Thi

threading policy of serialize is required to support an enterprise Bean since they are defined to be single-
readed.

Component Factories

are defined on the home interface using the factory declaration. A default. factory is automatica
plementation may be generated by tools using the information providedn'the component IDL. §
for example, factories that accept user-defined input arguments must-be\implemented by the com
Factory operations are typically invoked by clients but may also be-invoked as part of the implg
nent. A CORBA component implementation can locate its home ififerface using an interface pro

Component Activation

omponents rely on the automatic activation features of the POA to tailor the behavior of the com
n present in the component’s deployment desériptor. Once references have been exported, clients
requests on the exported references. Thesewtequests are then routed by the ORB to the POA that
hnd then the component container. This.gnables the container to control activation and passivatio,
ts, apply policies defined in the component’s descriptor, and invoke callback interfaces on the co

Servant Lifetime Management

re programming lafdguage objects that the POA uses to dispatch operation requests based on the
in the object keyh The server programming model for CORBA components includes facilities to
e memory asseciated with these programming objects. To implement this sophisticated memory |
e server progfammer makes several design choices:

e container API type must be chosen.

a component factory, responsible for creating instances of all interfaces exporfed*by a component. Factory

ly defined
pecialized
ponent
mentation of
vided by the

ponents using
make

created the

n for

mponent as

Objectld
efficiently
management

Th|

c CORBA usage model must be chosen.

A servant lifetime policy is selected. CORBA components support four servant lifetime policies (method,
transaction, component, and container).

Th

e designer is required to implement the callback interface associated with his choice.

The servant lifetime policies are defined as follows:

114
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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.

transaction

The trandaction servant lifetime policy causes the container to activate the component on the first operatlon request
within a tfansaction and leave it active until the transaction completes and which point the component. will be passivated.
Memory rpmains allocated for the duration of the transaction.

componlnt

The component servant lifetime policy causes the container to activate the component én\the first operatign request and
leave it adtive until the component implementation requests it to be passivated. Afterthe operation that requests the
passivatioh completes, the component will be passivated by the container. Memory, remains allocated until [explicit
applicatioh request.

containefr

The container servant lifetime policy causes the container to activate the component on the first operation request and
leave it adtive until the container determines it needs to be passivated. After the current operation completgs, the
componenft will be passivated by the container. Memory remains allocated until the container decides to reflaim it.

Table 9.3 phows the relationship between the CORBA usage ‘model, the container API type, and the servanit lifetime
policies.

Table 9.3 | Servant Lifetime Policies by Container, APl Type

CORBA| Usage Model Container API Type | Valid Servant Lifetime Policies

stateless session method

conversafional session method, transaction, component, container
durable entity method, transaction, component, container

Servant lifetime policies may\beé defined for each segment within a component.
9.3.6 Transactions

CORBA dompgnents may support either self-managed transactions (SMT) or container-managed transagtions (CMT).
A comporjent/using self-managed transactions will not have transaction policies defined with its deployment descriptor
and is responstblefortransactrondemarcattomrusing—ctthe c—contatner’s—Use ansactionnterfaceorthe CORBA
transaction 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.

© ISO/IEC 2012 - Al rights reserved 115


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

ISO/IEC 19500-3:2012(E)

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

NOT_SUPPORTED

T1 -
REQUIRED - T2
T1 T1
SUPPORTS - -
T1 T1
REQUIRES NEW - T2
T1 T2
MANDATORY - EXC (TRANSACTION_ REQUIRED)
T1 T1
NEVER - -
Tl EXC (INVALID_TRANSACTION)

not_supported

This comp
immediatg
the operat

required

This comy
the operat
(CosTran
(CosTran

supports

This comy
operation.

requires |

onent does not support transactions. If the client-does not provide a current transaction, the operat

on is invoked

ly. If the client provides a current transactiony'it'is suspended (CosTransactions::Current::suspend) before

on is invoked and resumed (CosTransactions::Current::resume) when the operation complg

onent requires a current transaction to execute successfully. If one is supplied by the client, it is 4

on. If one is not provided by\the client, the container starts a transaction

sactions::Current::begin) before invoking the operation and attempts to commit the transacti

sactions::Current::commit) when the operation completes.

onent will Support transactions if one is available. If one is provided by the client, it is used to i
If one is‘not provided by the client, the operation is invoked outside the scope of a transaction.

new.

tes.

sed to invoke

pn

hvoke the

This component requires its own transaction to execute successfully. If no transaction is provided by the client, the
container starts one (CosTransactions::Current::begin) before invoking the operation and tries to commit it
(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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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 component requires that the client not be in a current transaction to execute successfully. If no current transaction

exists, the

9.3.7

Security p

consume the security policy declarations from the deployment descriptor and to check th€aetive credential

operations
having a ¢

Access pe
permissiol
since it w
componen

Note — Th
security ¢

9.3.8

CORBA o
be charact

EVv

Th
no

Th
frq

Cq

operation is invoked. If a current transaction exists, the INVALID_TRANSACTION exception, §
Security

olicy is applied consistently to all categories of components. The container relies O “CORBA se

. The security policy remains in effect until changed by a subsequent invocation on a different ¢
ifferent policy.

rmissions are defined by the deployment descriptor associated with the‘component. The granular|
s must be aligned by the deployer with a set of rights recognized by the installed CORBA securi
11 be used to check permissions at operation invocation time. Access permissions can be defined
t’s ports as well as the component’s home interface.

e security model used by EJB and being adopted by CORBA components requires the secure tra
edentials between systems. Today that is only possible if SECIOP is used as the CORBA transp

cvents
omponents use a simple subset ofithe CORBA notification service to emit and consume events. T
erized by the following attributes:

ents are represented as valuetypes to the component implementor and the component client.

e event data structure is-mapped to an any in the body of a structured event presented to and received
ification.

e fixed portion-0f the structured event is added to the event data structure by the container on sending
m the evenf\data structure when receiving.

mponents support two forms of event generation using the push model:

Acemponent may be an exclusive supplier of a given type of event.

hall be raised.

urity to
for invoking
bmponent

ty of
y mechanism
for any of the

nsportation of
rt.

he subset can

from CORBA

r and removed

+ A component may supply events to a shared channel that other CORBA notification users are also utilizing.

A CORBA component consumes both forms of events using the push model.

descriptor.

Fil

All channel management is implemented by the container, not the component.

ters 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

Transaction policies are defined for component event ports, which include both events being generated and events being

consumed

normal

A normal
current trg

provided

default

A default
exists. If 4

transactipn

A transad
current trg
object pro

Transactid
componery

9.3.8.2

CORBA ¢
of events.
and using
generatior]

9.3.9

The entity

example,
support:

I'he possible values are as 10llows:

event policy indicates the event should be generated or consumed outside the scope.of-a transac

by the component.

event policy indicates the event should be generated or consumed geégardless of whether a currer]
current transaction is active, the operation is transactional. If nqf;it 1s non-transactional.

tion event policy indicates the event should be generated or consumed within the scope of a tran
nsaction is not active, a new one is initiated before sending the event or invoking the operation
vided by the component. The new transaction is coimmitted as soon as the operation is complete.

n policy declarations can be defined in the deployment descriptor for each event port defined by
t.

Pecurity Policies for Events
omponents permits access control policies based on roles to be associated with the generation and
This is accomplished by associating ACLs with the component ports used to emit/publish and co

CORBA security to restrict access. These policies provide access control based on role for both
and consumption.

Persistence

containetr“API type supports the use of a persistence mechanism for making component state du
toring jit in a persistent store like a database. The entity container API type defines two forms o

nsaction is active, it is suspended before sending the event or invoking the operation-on the prox

tion. If a
y object

t transaction

saction. If a
n the proxy

the

consumption
nsume events
event

rable; for
[ persistence

container-managed persistence (CMP) - the component developer simply defines the state that is to be made

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.

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 callback
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.

Table 9.5 - Persistence Support for Entity Container APl Type
Persistence Persistence Responsibility | Persistence Classes Callback Interfaces
Suppord Mechanism
Containgr Managed | CORBA Container Generated Code Generated Code
Containgr Managed | User Container Component implements Generated Code
Self-marjaged CORBA Component Generated Code Component implements
Self-marfaged User Component Component implements Component implements
Containerfmanaged vs. self-managed persistence is selected via the deployment 'desCriptor for each segmerlt of the
component.
9.3.9.1 Container-managed Persistence
Containerfmanaged persistence may be accomplished using the CORBA persistent state service or any usef-defined
persistencp mechanism. When the CORBA persistent state service'is used, the container manages all interactions with the
persistencp provider and the component developer need not'aisé the persistence interfaces offered by the cgntainer. With
container-nanaged persistence using the CORBA persistent state service, it is possible to provide automatic code
generatior] for the storage factories, finders, and some callback operations.
If containgr-managed persistence is to be accomplished with a user-defined persistence mechanism, the cofponent
developer|must implement the various persistence classes defined in the persistence framework.
Containerfmanaged persistence is selected using CIDL and tailored using XML at deployment time to specifly connections

to specifig

9.3.9.2
Self-mana
componen
mechanis
for impler
persistenc

persistence providers and persistent stores.
Belf-managed Persistence
ced persistence, is-also supported by the entity container API type. Like container-managed pers

t developer hastwo choices: to use the CORBA persistent state service or some user-defined per
h. But since'no declarations are available to support code generation, the component developer is

stence, the
sistence
responsible

henting-both the callback interfaces and the persistence classes. The container supports access to
e abstraction provided by the CORBA persistent state service, which hides many of the details of

persistenc

b mechanism from the component developer.

a component

1he underlying

Self-managed persistence is selected using CIDL and tailored using XML at deployment time to specify connections to
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
provided 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
reported back to the client directly.

9.3.11

A compon

characteri
single seg

can be mafle up of multiple segments, each of which is associated with a different abstract-state declaration.
is indepenldently activated when an operation request on a facet associated with that segment is received.

9.3.12 Component Levels

The CORBA component specification defines two levels of component function that can be used by comp

developer

ba
do

USq

(¢10)

T]

€X

intprfaces and/or event source/sinks). The implementation of the extended component may use all basic

ad

ob

The comp
correspon

.

Bakic container APIs.are defined in “Server Programming Interfaces - Basic Components” on page 124

Extended container APIs are defined in “Server Programming Interfaces - Extended Components” on p

Component Implementations

P
b
CORBA language that can be accessed by EJB clients. This is described further in the “Integrating with Enterpris
Je

ent implementation consists of one or more executors. Each executor describes the implemen
tics of a particular component segment. The session container API type consists of a sirigle exe
ment that is activated in response to an operation request on any component facet. The-entity contg

and supported by CORBA container providers:

kic - The basic CORBA component supports a single interface (or multiple interfaces related by inhe

transaction, security, and simple persistence (i.e., &single segment) and relies on its container to ma
hstruction of CORBA object references.

e basic component is functionally equivalent to the EJB 1.1 Component Architecture.

ended - The extended component is a basic component with multiple ports (supported interfaces, pr

banced persistence (multiple segments) plus the event model and participates in the construction of ¢
ect references.

ling to the two levelstof components defined above.

rtitioningthe component function into two discrete packages permits the EJB 1.1 APIs to be used to implement
sic, CORBA components in Java. It also supports the construction of CORBA components in any supported

tation

cutor with a
iner API type
FEach segment

nent

fitance) and

es not define any ports (provided interfaces or event seurce/sinks). The implementation of a basic component may

nage the

vided
function,
bmponent

bnent interfaces defined in, this part of ISO/IEC 19500 have been structured into functional modules

hoe 134.

vabeans” 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 service component is a CORBA component with the following properties:

* 1o state
 no identity

» behavior

The lifesppn of a service component is equivalent to the lifetime of a single operation request (i.e., methgd) so it is
useful for|functions such as command objects that have no duration beyond the lifetime of a single elient inferaction with
them. A sgrvice component can also be compared to a traditional TP monitor program like a Tuxgdo servige or a CICS
transactiofi. A service component provides a simple way of wrapping existing procedural applications.

Al|service component is equivalent to a stateless EJB session bean.

Table 9.6 pummarizes the characteristics of a service component as seen by the server programmer.

Table 9.6 | Service Component Design Characteristics

Design Characteristic Property

External Ipterfaces As defined in the component IDL

Internal Ijterfaces Base Set plus
SessionContext (basic)
Session2Context (extended)

Callback Interfaces SessionComponent

CORBA Usage Model stateless

External API Types keyless

Client Defign Pattern Factory

Persistende No

Servant Lffetime Policy method

Transactigns May useybut not included in current transaction

Events Transactional or Non-transactional

Executor Single segment with a single servant and no managed storage

Because of its absence ofistate, any programming language servant can service any Objectld, enabling su¢h servants to
be managg¢d as a pookor’dynamically created as required, depending on usage patterns. Because a service cpmponent has
no identity, Objectlds can be managed by the POA, not the component implementor, and the client sees orlly the factory
design paftern.

The servi¢e'component can use either container-managed or self-managed transactions.

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.

Table 9.7 - Session Component Design Characteristics

Design [Characteristic Property
External |[nterfaces As defined in the component IDL
Internal Interfaces Base Set plus

SessionContext (basic)
Session2Context (extended)
Callback|Interfaces SessionComponent plus (optionally)
SessionSynchronization

CORBA jusage model conversational

Client D¢sign Pattern Factory

External |API Types keyless

Persistence No

Servant lLifetime Policy Any

Transact{ons May use, but not includedin.current transaction

Events Transactional or Non-trafisactional

Executor Single segment with\a single servant and no managed storage

A programming language servant is allocated to an Objectld for the duration of the servant lifetime policy] specified. At
that point) the servant can be returned to apool and re-used for a different Objectld. Alternatively, servanfs may be
dynamicaty created as required, depending on usage patterns. Because a session component has no persistent identity,
Objectld$ can be managed by the container, however extended components may choose to participate in ¢reating
references| if desired, and the client sees only the factory design pattern.

The sessiqn component shall ‘use either container-managed or self-managed transactions.
9.3.13.3 The Process‘Component

The proceps component is a CORBA component with the following properties:

« Pefsistent state, which is not visible to the client and is managed by the process component implementgtion or the

COITtaIIeT:

« Persistent identity, which is managed by the process component and can be made visible to the client only through
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
Internal Interfaces Base set plus
EntityContext (basic)
Entity2Context (extended)
Callback|Interfaces EntityComponent
CORBA |usage model durable
Client D¢sign Pattern Factory
External |]API Types keyless
Persistenice Self-managed with or without PSS
or Container-managed with or without PSS
Servant ILifetime Policy Any
Transactjons May use, and can be included in current trahsaction
Events Non-transactional or transactional events
Executo Multiple segments with associatedémanaged storage
A process|component may have transactional behavior. The container will interact with the CORBA transac

participatq
the EJB rq

The proce
state servi
“Persisten|
implemen

9.3.13.4 ]

The entity
« Pe
- Idd

+ Bg

in the commit process. The process componengsshall use container-managed transactions. This i
striction for Entity Beans.

Ks component can use container-managed or self-managed persistence using either the CORBA
ce or a user-defined persistence mechanism. The implications of the various choices are describe
ce” on page 118. The entity contather uses callback interfaces, which enable the process compon
ation to retrieve and save state~data at activation and passivation respectively.

[he Entity Component

component is a CORBA component with the following properties:
Fsistent state, which is visible to the client and is managed by the entity component implementation o
ntity, which is architecturally visible to its clients through a primarykey declaration.

hayior,/which may be transactional.

ion service to
5 identical to

persistent
d in
ent’s

r the container.

As a fund
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result of

declaring a primarykey value on their home declaration. The entity component may be used to implement the entity
bean in EJB.
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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
Internal Interfaces Base set plus
EntityContext (basic)
Entity2Context (extended)
Callback|Interfaces EntityComponent
CORBA Jusage model durable
Client D¢sign Pattern Factory or Finder
External [API Types keyfull
Persistenice Self-managed with or without PSS or Container-managed with or
without PSS
Servant ILifetime Policy Any
Transactfons May use, and can be included in current transaction
Events Non-transactional or transactional events
Executor Multiple segments with associated.mianaged storage

The entity] component shall use container-managed transactions."The container shall interact with the CORBA transaction
service to[participate in the commit process. This is identical to the EJB restriction for Entity Beans.

The entity] component can use container-managed or\self-managed persistence using either the CORBA persistent state
service or|a user-defined persistence mechanism:.The implications of the various choices are described in ‘Persistence”
on page 1]8. The entity container uses callback interfaces that enable the entity component’s implementatipn to retrieve
and save dtate data at activation and passivation, respectively.

9.4 Server Programming Interfaces - Basic Components

This sub dlause defines the localninterfaces used and provided by the component developer for basic comppnents. These
interfaces [are then grouped(as follows:

« 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.

module
S—1RoatHe-

Unless othe

9.4.1 Component Interfaces

All components deal with three sets of interfaces:

« 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.
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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.

+ CCMContext - serves as a bootstrap and provides accessors to the other internal interfaces including access to the

rumtime services implemented by the container.

de

When a ¢
invoke set
reference
descriptor

9.4.2

This sub d
CORBA ¢

9.4.2.1

The CCMContext is an internal interfacé that provides a component instance with access to the common|

provided 1
container

All components implement a callback interface that is determined by the comporent category. It serve

vices. For basic components, these services include transactions ahd security. The component us

The CCMContext Interface

ach container API type has its own specialization of CCMContext, which we refer to as a context.

erTransaction - wraps the demarcation subset of the CORBA transaction service required by the 2
eloper.

terpriseComponent - the base class that all callback interfaces derive from.

s EnterpriseBean in EJB.

mponent instance is instantiated in a container, it is passed a reférence to its context, a local intg

o invoke operations required by the implementation at runtime’beyond what is specified in its d

nterfaces Common to both Container API Types

lause describes the interfaces and operations provided by both container API types to support al
omponents.

pplication

5 the same role

rface used to
Es this
eployment

categories of

container-

untime services applicable‘\to’ both container API types. It serves as a “bootstrap” to the varioug services the

provides for the component.

The CCMContext provides the component access to the various services provided by the container. It enables the

componen

t to simply obtain all the references it may require to implement its behavior.

typedef

local intgrface-CCMContext {
Pringipal’get_caller_principal();

ecurityLeyvel2::Credentials Principal; exception lllegalState { };

CCMHome get_CCM_home();
boolean get_rollback_only() raises (lllegalState);
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_calle

r_principal

The get_caller_principal operation obtains the CORBA security credentials in effect for the caller. Security on 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 inter

supports

get_roll

The get_
The get_}
FALSE. 1
componen
the status

get_user;

The get_uiser_transaction operation is used to access the Transaction::UserTransaction interface. T

UserTran
this comp

is_caller]

The is_cdller_in_role operation is used by the CORBA component to compare the current credentials to t

defined by

ctory and finder operations for the component and is defined by the home declaration in compo|

ck_only

ollback_only operation is used by a component to test if the current transaction-has been marke
ollback_only operation returns TRUE if the transaction has been marked fof.rollback, otherwi
[ no transaction is active, the lllegalState exception shall be raised. When-get_rollback_only i
t, it results in a CosTransaction::Current::get_status being issued 4o the CORBA transactio
value returned being tested for the MARKED ROLLBACK state,

| transaction

saction interface is used to implement self-managed transactions. The lllegalState exception sh:
nent is using container-managed transactions.

| in_role

the role parameter. If they match, TRUF is returned. If not, FALSE is returned.

set_roll

brr
The set_nollback_only operation is-ised by a component to mark an existing transaction for abnormal te

no transag
it results 1
the use of]

9.4.2.2

A home is

ck_only

tion is active, the lllegalState exception shall be raised. When set_rollback_only is issued by
h a CosTransaction::Current::rollback_only being issued to the CORBA transaction service,

[he Home Interface

an external interface that supports factory and finder operations for the component. These oper

generated

(get_CCIYI_home) to obtain a reference to the component’s home interface.

froni the home IDL declaration (see “Homes” on page 34). The context supports an operation

face that
nent IDL.

| for rollback.
e it returns

5 issued by a
n service and

he
11 be raised if

he credentials

rmination. If
a component,
The rules for

this operation are équivalent to the rules of its corresponding CORBA transaction service operatjon.

ations 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 manipulate 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 the confponent uses the CosTransactions::Current interface, all operations defined for Current may|be used as
defined by the CORBA transaction service with the following exceptions:

+ The Control object returned by suspend may only be used with resume.

+ Operations on Control are not supported with CORBA components and may raise.the NO_IMPLEMENT system
exgeption.

The Control interface in the CORBA transaction service supports accessors to the €oordinator and Terminatoy
iffterfaces. The Coordinator is used to build object versions of XA resource managers. The Terminator is used t
allow a transaction to be ended by someone other than the originator. Sinceweither function is within the scope of’
e demarcation subset of CORBA transactions used with CORBA components, we allow CORBA transaction
s¢rvices implementations used with CORBA components to raise the NONMMPLEMENT exception. This providefs
the same level of function as the bean-managed transaction policy’in Enterprise JavaBeans.

=

The User[lransaction is an internal interface implemented by the container and is defined within its owf module,
Transactjon, within the Components module (Components::Transaction). Because the UserTransaction is a
wrapper over CosTransactions::Current, it is thread specific. The UserTransaction exposes a simple|demarcation
subset of the CORBA transaction service to the compofent. The context supports an operation (get_user_transaction)
to obtain 4 reference to the UserTransaction interface. The UserTransaction interface is defined by th¢ following
IDL.

typedef §equence<octet> TranToken;
exceptioh NoTransaction { };
exceptioh NotSupported { };
exceptioh SystemError { };

exceptioh RollbackError {};
exceptioh HeuristicMixed {};
exceptioh HeuristicRollback { };
exceptioh Security{};

exceptioh InvalidToken { };

enum Status {
ACTIME
MARKED_ROLLBACK,
PREPARED,
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, SystemError);
void rollback () raises (NoTransaction, Security, SystemError);
void pet— — i for; E
Status get_status() raises (SystemError);
void set_timeout (in long to) raises (SystemError);
TranToken suspend () raises (NoTransaction, SystemError);
void resume (in TranToken txtoken)
raises (InvalidToken, SystemError);

b
begin

The begim operation is used by a component to start a new transaction and asgsociate it with the current thtead. When
begin is {fssued by a component, it results in a CosTransaction::Current::begin with report_heuristits set to
TRUE bejng issued to the CORBA transaction service. The rules for theZuse of this operation are equivaleft to the rules
of its corr¢sponding CORBA transaction service operation. The NotSUpported exception is returned if it is received from
the CORBA transaction service. Since nested transactions are not.Supported by CORBA component contaipers, this
indicates gn attempt to start a new transaction when an existing tfansaction is active. All other exceptions gre converted
to the SygtemError exception.

commit

The commnit operation is used by a component to terminate an existing transaction normally. When commit is issued by
a compongnt, it results in a CosTransaction::€urrent::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 servic¢ operation. If
no transaction is active, the NoTransaction-exception shall be raised. If the TRANSACTION_ROLLEDBACK system
exception [is returned, it is convertedtothe RollbackError exception. The CosTransaction::HeuristicMjxed and
CosTransgaction::HeuristicRollback exceptions are reported as the HeuristicMixed and HeuristicRo|lback
exceptiong respectively. The NOQAPERMISSION system exception is converted to the Security exception| All other
exceptiong are converted to,the SystemError exception.

rollback

The rollback operation is used by a component to terminate an existing transaction abnormally. When rollQack is issued
by a component, it results in a CosTransaction::Current::rollback 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 pervice
operation. H o tramsaction Ts—active, the NoTramsactionexception siratt-be Taised - Tie WO PERMSSION system
exception is converted to the Security exception. All other exceptions are converted to the SystemError exception.

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

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
corresponding CORBA transaction service operation. All exceptions shall be converted to the SystemError exception.

set_time

but

The set_fimeout operation is used by a component to associate a time-out value with the current transact]

timeout v{

CosTransaction::Current::set_timeout being issued to the CORBA transaction service.~The rules for

operation
converted

lue (to) is specified in seconds. When set_timeout is issued by a component, it results in a

are equivalent to the rules of its corresponding CORBA transaction service operation. All excep
to the SystemError exception.

suspend

The sus
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service. T
service op

O
TH

If no trang
SystemE

resume

nd operation is used by a component to disconnect an existing transaction from the current thrg
operation returns a TranToken, which can only be used in a subsequent resume operation. W1
y a component, it results in a CosTransaction::Current;:suspend being issued to the CORB
he rules for the use of this operation are more restrictive than the rules of its corresponding CORH
eration:

ly one transaction may be suspended.

e suspended transaction is the only transactionthat'may be resumed.

action is active, the NoTransaction exception shall be raised. All other exceptions are converte
[ror exception.

The resume operation is used by a goniponent to reconnect a transaction previously suspended to the curre

TranTokg
been susp

n identifies the suspended, transaction that is to be resumed. If the transaction identified by Tran'
bnded, the InvalidToKen exception shall be raised. When resume is issued by a component, it r

CosTransgaction::Current::resume being issued to the CORBA transaction service. The rules for the u

operation
suspended
exception

T]

are more restrictive than the rules of its corresponding CORBA transaction service operation sin
transactionis the only transaction that may be resumed. All other exceptions are converted to the

e UserTransaction interface is equivalent to the UserTransaction interface

jon. The

e use of this

ilz)ns are

tad. The

1en suspend
A transaction
A transaction

| to the

ht thread. The
oken has not
bsults in a

e of this

te the single
SystemError

qavax.transaction.UserTransaction) in EJB with the addition of the suspend and resume operations.

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.

9.4.3.1 The SessionContext Interface

The SessLonContext is an internal interface that provides a component instance with access to the contJiner—provided
runtime sqrvices. It serves as a “bootstrap” to the various services the container provides for the componerjt. The
SessionQontext enables the component to simply obtain all the references it may require to implement ifs behavior.

exception lllegalState { };

locallinterface SessionContext : CCMContext {
Object get_CCM_object() raises (lllegalState);

b
get_CCM_object

The get_CCM_object operation is used to get the reference used todnvoke the component. For basic conjponents, this
will always be the component reference. For extended components) this will be a specific facet reference. If fthis operation
is issued qutside of the scope of a callback operation, the lllegalState exception is returned.

9.4.3.2 The SessionComponent Interface

The SessjionComponent is a callback interface implemented by a session CORBA component. It provides operations
for disassqciating a context with the component.and to manage servant lifetimes for a session component.

enum CGMExceptionReason {
SYSTEM_ERROR,
CREATE_ERROR,
REMOVE_ERROR,
DUPLICATE_KEY,
FIND| ERROR,
OBJECT_NOT_FOUND,
NO_SUCH_ENTITY};

exceptioh CCMEXxception {CCMExceptionReason reason;};

- iseComnonent [
Dbl ML)
void set_session_context ( in SessionContext ctx)
raises (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 ccmactivate operation is called by the container to notify a session component that it has been'made active. The
component instance should perform any initialization required prior to operation invocation. The component|may raise the
CCMExcegption with the SYSTEM_ERROR minor code to indicate a failure caused by a systenmlevel eror.

ccm_passivate

The ccm | passivate operation is called by the container to notify a session component that it has been mpde inactive.
The comppnent instance should release any resources it acquired at activation tim¢. The component may rgise the
CCMException with the SYSTEM_ERROR minor code to indicate a failure-caused by a system level erfor.

ccm_renjove

The ccmremove operation is called by the container when the servant is about to be destroyed. It informs the
componenit that it is about to be destroyed. The component may raise the CCMException with the SYSTEM_ERROR
minor code to indicate a failure caused by a system level error:

9.4.3.3 The SessionSynchronization Interface

The SesslionSynchronization interface is a callback interface that may optionally be implemented by the session
component. It permits the component to be notified of transaction boundaries by its container.

exception CCMException {CCMExceptionReason reason;};

local intgrface SessionSynchronization {
void pfter_begin () raises((CCMException);
void pefore_completion {)'raises (CCMException);
void pfter_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 started,
and that the subsequent operations will be invoked in the context of the transaction.The component may raise the
CCMException with the SYSTEM_ERROR minor code to indicate a failure caused by 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 component may raise the CCMException with the SYSTEM_ERROR minor code to indicate a failure caused by a
system levyel-erros

9.4.4 Interfaces Supported by the Entity Container APl Type

This sub dlause describes the interfaces supported by the entity container API type. This includes both interpnal interfaces
provided By the container and callback interfaces that must be implemented by componentsydeployed in this container
API type.

9.4.41 The EntityContext Interface

The EntityContext is an internal interface that provides a component instan¢€ with access to the containgr-provided
runtime sdrvices. It serves as a “bootstrap” to the various services the coftainer provides for the component.

The EntityContext enables the component to simply obtain all the-réferences it may require to implement its behavior.
exception lllegalState { };

locallinterface EntityContext : CCMContext {

Qbject get_CCM_object () raises (lllegalState);
PrimaryKeyBase get_primary_key () raises (lllegalState);
b

get_CCM_object

The get_CCM_object operation is sed to obtain the reference used to invoke the component. For basic gomponents,
this will aJways be the component teference. For extended components, this will be a specific facet reference. If this
operation |s issued outside of thie-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 declaredl for this
componenit’s home: Phis operation is equivalent to issuing the same operation on the component’s home inferface. If this
operation fs issued outside of the scope of a callback operation, the lllegalState 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 {

void
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void
void
void
void
void

}
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The set_
after a cot
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system ley
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set_entity_context (in EntityContext ctx)
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— ptiuu),
cm_store ()raises (CCMException);
cm_passivate (Jraises (CCMException);
cm_remove ()raises (CCMException);
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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 ccmremove operation is called by the container when the servant is about to be destroyed. It informs the

that it is about to be destroyed. This operation is always called outside the scope of a’transactign. The

raises the CCMException with the REMOVE_ERROR minor code if it does notallow the desfruction of the
. The component may raise the CCMException with the SYSTEM_ERROR hinor code to indrlcate a failure
caused by|a system level error.

e EntityComponent interface is equivalent to the EntityBean interface in Enterpfise-JavaBeans. Container-
naged persistence with the CORBA persistent state service supports automatic code generation for ccm_load
afd ccm_store. For self-managed persistence, the component implementor provides the ccm_load and ccm_storg
thods. Since both process and entity components have persistent state andcontainer-managed persistence, the
sqme callback interfaces can be used.

9.5 erver Programming Interfaces - Extended Components

This sub dlause defines the local interfaces used and provided-by the component developer for extended cqmponents.

These intdrfaces are grouped as in “Server Programming-Interfaces - Basic Components” on page 124. Unless otherwise
indicated, [all of these interfaces are defined within the Components module. Extended components add inferfaces in the
following [areas:

+ C(¢M2Context - adds functions unique-to extended components.

ach container API type has its owir specialization of CCM2Context that we refer to as a context. Tlhe context for
xtended components adds accessors to persistence services and supports operations for managing sefvant lifetime
olicy, and creating and managing object references in conjunction with the POA.

« Camponentld - encapsulates a component identifier, which is an abstract information model used to Ipcate the
component’s state.

Dnly the entity~container API type supports the Componentld interface.

9.5.1 Interfaces Common to both Container APl Types

sertbes-the-nterfacesand-operationsprovidedforextended—eomponents by-both-eentainer API types
to support 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 { };

local interface CCM2Context : CCMContext {
HomeRegistration get_home_registration ();

void Leq:passm&-ﬁmvﬁmmatuh),
CatalogBase get_persistence (in Typeld catalog_type_id)

raises (PersistenceNotAvailable);

}
get_homr_registration

The get_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 locatedby the HomeFinder.

req_passivate

The req_passivate operation is used by the component to inform the ¢ontainer that it wishes to be passiyated when its
current opleration completes. To be valid, the component must have-a‘servant lifetime policy of component or
containef. If not, the PolicyMismatch exception shall be raised.

get_persjstence

The get_persistence operation provides the componeént access to a persistence framework provided by a|
implemenfation of the CORBA Persistence State service. It returns a CosPersistentState::CatalogBase| which serves
as an indgx to the available storage homes. The_CatalogBase is identified by its CosPersistentState::Typeld
catalog_type_id. If the CatalogBase identified by catalog_type_id is not available on this container, the
PersisterniceNotAvailable exception shallbe raised.

=]

9.5.1.2 The HomeRegistration Intérface

The HomgRegistration is an-internal interface that may be used by the CORBA component to register its home so it
can be lodated by a HomeFinder.

e HomeRegistration interface allows a component implementation to advertise a home instance that can be
ed to satisfyraclient s find_home request. It may also be used by an administrator to do the same thing. It is likell
at the combination of HomeRegistration and HomeFinder interfaces will work within the domain of a single
ntaineryprovider unless multiple implementations use other shareable directory mechanisms (e.g., an LDAP
obal directory). Federating HomeFinders is a similar problem to federating CORBA security domains and we
,fcr tothe-secnr Tty ycupt’cfur T ulu’t[wuurcfur ouu’tfcu'u atiorrTathertharn THempHing toSpecy STCHTT
architecture in this text.

QUM O S N

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 Naming Service
(INS) nanje-that-ea e d-a he HomeFinder:find_home_by name ation—H-the-home_name
parameter|is NULL, no name is associated with this home so this home cannot be retrieved by name.

unregister_home

The unregister_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 spegified as being upregistered.
The homgq ref parameter identifies the home being unregistered.

9.5.1.3 The ProxyHomeRegistration Interface

Because JORBA components exploit the dynamic activation features of thé-POA, it is possible for some domponent
types to provide a home that is not collocated with the component instances it creates. This permits load balgncing criteria
to be appljed in selecting the actual server and POA where this instarice Will be created. The ProxyHomeRegistration
is an integnal interface, derived from HomeRegistration, which{can be used by the CORBA component|to register a
remote home (i.e., one that is not collocated with the component) so it can be returned by a HomeFinder| The
ProxyHomeRegistration interface is defined by the following IDL:

exceptiopn UnknownActualHome { };
exceptioh ProxyHomeNotSupported { };

local intdrface ProxyHomeRegistration : HomeRegistration {
void fregister_proxy_ _home (

im CCMHome rhome,

i:£ CCMHome ahome)

raises (UnknownActualHome, ProxyHomeNotSupported);

b

register_proxy_home

The register_proxy:diome operation is used to register a component home, not collocated with the instanges that it can
create, with the HomeFinder so the proxy home can be used by component clients. The rhome parameter|identifies the
proxy honje being registered. The ahome parameter identifies the actual home that the rhome is associated with. If the
actual home specified by ahome is not known, the UnknownActualHome exception shall be raised. If thif component
does not sUppoIt proxy nomes, the ; OT proxy homes 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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9.5.2.1 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
following IDL:

enum BadComponentReferenceReason {
NON| LOCAL_REFERENCE,

NON| COMPONENT_REFERENCE,
WRONG_CONTAINER;

|5

exception BadComponentReference {
BadGomponentReferenceReason reason;

b

exceptioh lllegalState { };

local intgrface Session2Context : SessionContext, CCM2Context {
Objec¢t create_ref (in CORBA::Repositoryld repid);
Obje¢t create_ref_from_oid (
CORBA::OctetSeq oid,
imn CORBA::Repositoryld repid);
CORBA::OctetSeq get_oid_from_ref (in Object obijref)
raises (lllegalState, BadComponentReference);

b

create_ref

The crea]e_ref operation is used to create a‘reference to be exported to clients to invoke operations. The repid parameter
identifies the Repositoryld associated with the interface for which a reference is being created. Invocations on the new
object ref¢rence are delivered to the @ppropriate segment of the component that invokes this operation. Th¢
Repositaryld must match the Repositoryld of the component itself, one of its bases, one of its supported| interfaces, or
one of its [facets.

create_ref_from_oid

The creafe_ref_from_oid operation is used to create a reference to be exported to clients that includes information
provided by the component which it can use on subsequent operation requests. The oid parameter identifies the
ObjectSefy to beyencapsulated in the reference and the repid parameter identifies the Repositoryld assocjated with the
interface for which a reference is being created.

get_oid_from_ref

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, the 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

nterfaces 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.

9.5.3.1 Component Identifiers

The Com
compone
Compon
Compon

.

Camponent implementations (usually home executor implementations) create compongnt identifiers to
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Objectld. The extracted component identifier is made available to the component executor through the
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contents of the component identifier to locate and\incarnate the required component state.
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onentld interface is an internal interface provided by the entity container API type through.w
implementation and the container exchange identity information, referred to as component-iden
ntld interface encapsulates a component identifier, which is an abstract information model. The
ntld interface is used in the following ways:

ponents, and to create object references that encapsulate the provided description. The Entity2Con
s as a factory for component identifiers and as the factory for object refererices?

c container encodes the information encapsulated by the component identifier in the object identifier
brnally to create the object reference on the encapsulated POA. The.€ncoding is not specified, since 3
ice of encoding does not affect interoperability or portability.

hile dispatching an incoming request, the container extractsand decodes the component identifier fro

request is dispatched to the component.

ien the container invokes cem_load in the component executor, the implementation of ccm_load

bwing discussions, component identifiérs;’and component object references are sometimes used 3
e synonymous. Since there is a one-to-one relationship between a component identifier and an ob
m the component identifier, this, discussion occasionally uses the term “component reference” to
t reference created from the component identifier in question,” for the sake of brevity.

ponentld interface does not’explicitly specify the state representation it encapsulates. The abstrg
' the interface and reflects the structure of the executor it describes (see the CCM Implementatio
a complete discussion of executor structure).

ent identifiersencapsulates the following information:
acet identifier value denoting the target facet of the component reference.

egnient identifier value denoting the target segment of the component reference (i.e., the segment th.
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A sequence of segment descriptors.

A segment descriptor includes the following:

.
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A segment identifier denotes the segment being described, and

as

tate 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 iden
provides 4
customizal

The Com

typedef short Segmentid;
consft Segmentld COMPONENT_SEGMENT = 0;

typedef short Facetld;
const Facetld COMPONENT_FACET = 0;

typedef sequence<octet> IdData;
typedef CosPersistentState::Pid Persistentid;

exception InvalidStateldData {};

typedef short StateldType;
const StateldType PERSISTENT_ID = 0;

5

ateldType get_sid_type();
IdData get_sid_data();

abs%‘act valuetype StateldValue {

local|interface StateldFactory {

|5

valugtype PersistentidValue : StateldValue {

b

rivate Persistentld pid;
ersistentld get_pid();
factory'init (in Persistentld pid);

ponentld local interface and supporting constructs are defined by the following IDL:

StateldValue create(in IdData data) raises (InvalidStateldData);

ifier is an abstraction that generalizes a variety of possible state identity schemes. This part of IO/IEC 19500
mechanism for describing state identifiers that can be extended by component implementers; allowing
fion for storage mechanisms that do not support the standard persistence interfaces.

valuetype SegmentDescr {

private StateldValue sid;

private Segmentld seg;

StateldValue get_sid();

Segmentld get_seg_id();

factory init (in StateldValue sid, in Segmentld seg);
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typedef sequence<SegmentDescr> SegmentDescrSeq;

local interface Componentid {
Facetld get_target_facet();
Segmentld get_target_segment();
StateldValue get_target_state_id (in StateldFactory sid_factory)
raises (InvalidStateldData);
StatetdVatueget—segment_state—id+
in Segmentld seg,
in StateldFactory sid_factory)
raises (InvalidStateldData);
omponentld create_with_new_target (
in Facetld new_target_facet,
in Segmentld new_target_segment);
SegmentDescrSeq get_segment_descrs (
in StateldFactory sid_factory)
raises (InvalidStateldData);

(@)

k
9.5.3.2 $tateldValue abstract valuetype

The StateldValue type is the base valuetype for concrete, storage=specific state identity values. The contafner interacts
with state |identities completely in terms of this interface. A single pre-defined concrete value type derived|from
StateldValue is provided for Persistentld state identities¢.:Component implementors, or suppliers of storjge
mechanisths that do not support the CORBA component persistence model can provide their own state idefitity types by
deriving ffom StateldValue and implementing the required behaviors properly.

get_sid_type

The get_sid_type operation returns a discrinrinator (physically, a short) that identifies the type of the state identity
encapsulafed by the StateldValue. Thispart of ISO/IEC 19500 defines the value zero (0) to denote a
Components::Extended::Persisténtld state identifier.

get_sid_data

The get_sid_data operatien/returns the encapsulated state identity expressed in a canonical form, as a sequence of

octets. Th¢ implementation of the derived concrete value type is responsible for converting its encapsulated| data into this
form, and [for supplying a factory that can construct an instance of the concrete type from an ldData value (p sequence of
octets).

9.5.3.3 $tateldFactory 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 .jj,d_gp,e_[;aﬁ,gn_pamms_the_aetsjs,tenﬂd value Pnr‘apcnlatpd by the value type

init

The initializer for PersistentldValue creates an instance of the valuetype that encapsulates the’Persistentld value
passed as [a parameter.

get_sid_yalue

The implgmentation of get_sid_value for PersistentldValue performs no trangformation on the encapsylated
Persistentld value. The sequence of octets returned by get_sid_value is identiedl to the encapsulated Pprsistentid
value.

9.5.3.5 PegmentDescr valuetype

The SegmentDescr type describes an executor segment, encapSilating a segment identifier and a state identifier. A
component identifier for a segmented executor encapsulates asequence of SegmentDescr instances.

get_sid

The get_sid operation returns the state identity valuesof the segment being described.

get_seg_|id

The get_s$eg_id operation returns the segment identifier of the segment being described.
init

This initiglizer sets the value ©f the encapsulated segment identifier and state identifier to the values of the respective
parameterp.

9.5.3.6 Componentld Interface

The Componentld interface encapsulates a complete component identity. Instances of Componentld can only be
created byl the’ Entity2Context interface, which is supplied by the container, or by duplicating an existing| component
identifier withamewtarget vatue,with-Componentid-create—with—mew—targetInstances of- Componentld are also
provided by 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 that

provide thie target facet.

get_target_state_id

The get_farget_state_id operation returns the state identifier of the target segment. The StateldFactory
the sid_faftory parameter is used by the implementation of get_target_state_id to construct the proper §
from the dctet sequence encapsulated by the component identifier. If the state identifier 6f\the target segmg
PersistentldValue, the sid_factory parameter may be nil. Container implementatipns shall provide a def:
implementation of StateldFactory to be used when the encapsulated state identifier-value is a Persisten
provided (or default) factory cannot construct a correct state identifier of the expeeted type from the undec]
sequence ¢ncapsulated by the component identifier, the operation raises an InvalidStateldData exception.

get_segment_state_id

The get_segment_state_id operation returns the state identifier'of the segment specified by the seg pars
semantics |are otherwise identical to get_target_state_id, with respect to the meaning and use of the sid |
parameter,

get_segment_descrs

_segment_descrs operation returns a séquence containing all of the segment descriptors encaps
identifier. The sequence is a copy of the encapsulated sequence. The state identifier factory in th

of the exppcted type from the undecoded octet sequence encapsulated by the component identifier, the operg
InvalidStateldData exception.

create_wlith_new_target

The creafe_with_new:target operation creates a new component identifier that is identical to the target
identifier, [except that.the target facet and target segment values are replaced with the values of the new_tar
new_target segment parameters, respectively.

isCopération is intended primarily to be used in implementing navigation operations.

specified in
tate identifier
nt is a
wlt
tidValue. If
oded octet

meter. The
factory

hlated by the
e sid_factory
ifiers of the
tate identifier
tion raises an

component
pet facet and

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
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exception BadComponentReference {
BadComponentReferenceReason reason; };
exception lllegalState { };

local

interface Entity2Context : EntityContext, CCM2Context {

Componentld get_component_id ()

(0

(@]

(@)

b

raises (lllegalState);

00-3:2012(E)

omponenttd-create—component—id
in Facetld target_facet,
in Segmentld target_segment,
in SegmentDescrSeq seq_descrs);
omponentld create_monolithic_component_id (
in Facetld target_facet,
in StateldValue sid);
bject create_ref_from_cid (
in CORBA::Repositoryld repid,
in Componentld cid);
omponentld get_cid_from_ref (
in Object objref) raises (BadComponentReference);

get_component_id

The get_¢
interface ¢
operation

create_c

The creat
the param
contains t
descriptor

create_n

component_id operation is used to obtain a reference to the Componentld interface. The Con
ncapsulates a persistence identifier that can be used to access the component’s persistence state.
is issued outside of the scope of a callback gperation, the lllegalState exception is returned.

bmponent_id

e_component_id operation creatés)a component identifier value, initializing it with the values
pters. The target_facet parametet-contains the facet identifier of the target facet, the target_segm
e segment identifier of the-farget segment, and the seq_descrs parameter contains a sequence of
5 describing all of the segmients that constitute the component executor.

onolithic_companent_id

The creale_monolithici.component_id operation provides a simplified signature for creating a compof

value for
the target
identifier
by the corj

monolithic €xecutors, which have a single segment. The target facet parameter contains the facg
facet, and_the sid parameter contains the state identifier for the single executor segment. The targ
bncapsulated by the component identifier is set to zero, and the sequence of segment descriptors
hpOnent identifier has a single element, initialized with segment identifier value zero, and state id

nponentld
If this

specified in
ent parameter
segment

ent identifier
t identifier of
ret segment
encapsulated
entifier value

specified

b the ¢i1d naramatar
the-Sta—paraietes-
J | 4

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.

© ISO/IEC 2012 - All rights reserved

143


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

ISO/IEC 19500-3:2012(E)

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
(WRONG_CONTAINER).

The Componentld structure is dependent on the home implementation and the container, in particular, its
iiplementation of the Entity2Context interface. It is likely that a Componentld created by one container will nat
b¢ understandable by another, hence the possibility of the WRONG_CONTAINER exception.

9.6 The Client Programming Model

This sub dlause describes the architecture of the component programming model as seen by the client programmer. The
client programming model as defined by IDL extensions has been described previously (see the Componer|t Model

clause). This sub clause focuses on the use of standard CORBA by the client whouwishes to communicate wjith a CORBA
componenit implemented in a Component Server. It enables a CORBA client{ which is not itself a CORBA component,
to commuhicate with a CORBA component.

The client] interacts with a CORBA component through two forms of-external interfaces - a home interfacq and one or
more application interfaces. Home interfaces support operations that allow the client to obtain references {o an
applicatiof interface which the component implements.

From the ¢lient’s perspective, the home supports two designipatterns - factories for creating new objects anjd finders for
existing objects. These are distinguished by the presence.@f a primarykey parameter in the home IDL.

- If 3 primarykey is defined, the home supports:both factories and finders and the client may use both.

- If 3 primarykey is not defined, the homesupports only the factory design pattern and the client must dreate new
ingtances.

Two form§ of clients are supported by the’CORBA component model:

« Camponent-aware clients ; These clients know they are making requests against a component (as oppoged to an
ordinary CORBA object)iand can therefore avail themselves of unique component function; for example, navigation
anjong multiple interfases and component type factories.

o]

» Camponent-unaware clients - These clients do not know that the interface they are making requests agajnst is
implemented-by.a CORBA component so they can only invoke functions supported by an ordinary CORBA object; for
exgmple, Jooking up a name in a Naming or Trader service, searching for a particular type of factory usjng a factory
finder, étcy

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
CORBA::ORB that provides the initial set of object references.

9.6.1.1 Initial References

Initial refgrences for all services used by a component client are obtained using the
CORBA:]ORB::resolve_initial_references operation. This operation currently supports the following feferences
required Yy a component client:

+  Ngme Service (“NameService”)

+ Transaction Current (“TransactionCurrent”)

+ Seturity Current (“SecurityCurrent”)

+ Naqtification Service (“NotificationService”)

« Inferface Repository (“InterfaceRepository”) for DII clients
+ Hdgme Finder (“ComponentHomeFinder”)

The clienff uses ComponentHomeFinder (defined in “Home ‘Finders” on page 42) to obtain a reference to the
HomeFinder interface.

9.6.1.2 Factory Design Pattern

For factory operations, the client invokes a create operation on the home. Default create operations are defined for each
category ¢f CORBA components for which_code can be automatically generated. These operations return gn object of
type CORBA::Component that mustbe’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 crepte operation.
Because these operations are defined in IDL, operation names can be chosen by the component designer. All that is
required i$ that the operationg teturn an object of the appropriate type.

A client uping the factorsndesign pattern uses the HomeFinder to locate the component factory (CCMHome) by
interface fype. The HomeFinder returns a type-specific factory reference, which can then be used to creafe new
instances pf the component interface. Once created, the client makes operation requests on the reference representing the
interface. [This is\illustrated by the following code fragment:

// Resollve HomeFinder
org.omg.CORBA.Object objref = orb.resolve_initial references (“ComponentHomeFinder”) ;

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

answer

9.6.1.3

A component-aware client wishing to use an existing component instance (rather than create a.new instance)

operation.

Finders” dn page 42 to locate the component’s home or they may use CORBA namingito-look up a specifi

the home

A client u|

The naming service returns an object reference of the type previously bound The client then makes operatid
the reference representing the interface. This is illustrated by the following code fragment:

org.omg;

NamingContext ncRef = NamingContextHelper¢narrow (objref) ;

// Reso

NameCo:

NameCoIonent nc = new NameComponent (“A“,””) ;

A aRef

// Invo

answer

9.6.1.4

A comporfent-aware client may optionally define the boundaries of the transaction to be used with CORBA

If so, it us|

Transactions

= A.foo (input) ;

Finder Design Pattern

Finders are supported for entity components only. Client’s may use the HomeFinder as describ

by symbolic name.

bing the finder design pattern uses the CosNaming::NamingContext interface to look up a sy

lve the Object Reference in Naming

onent path[] = {nc};

= AHelper.narrow (ncref-resolve (path));

ke Application ‘Operation

= A.foo (input) ;

uses a finder
ed in “Home
C instance of

mbolic name.
n requests on

.CORBA.Object objref = orb.resolve_initial references(“NamingService”) ;

components.

eS\the CORBA transaction service to ensure that the active transaction is associated with subsequ

ent operations

on the CORBA 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.

146

© ISO/IEC 2012 - All rights reserved


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

ISO/IEC 19500-3:2012(E)

+ 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
services implementations used with CORBA components to raise the NO_IMPLEMENT exception.

The followine—code—frasment-shows-a-typical-usase:

TH S - COaC—TraooTorowo—t—ty proar—oasa s o

org.omg|.CORBA.Object objref = orb.resolve initial_ references (“TransactionCurrent”) ;

Current| txRef = CurrentHelper.narrow(objRef) ;

thef.Igin 0
// Invoke Application Operation
answer  A.foo (input) ;

txRef.clommit () ;
9.6.1.5 $ecurity

A comporjent-aware client uses the existing CORBA security méchanism to manage security for a CORBA component.
There are [two scenarios possible:

« Use of SSL for establishing client credentials

"ORBA security today does not define a standard API for clients to use with SSL to set the credentialls that will be
Bised to authorize subsequent requests. The-€redentials must be set in a way that is proprietary to the dlient ORB.

« Use of SECIOP by the client ORB.

In this case, CORBA security dogs-define an API and it must be used by the client to establish the crddentials to be
pised to authorize subsequentreguests.

Security processing for CORBA components uses a subset of CORBA security. For SECIOP, the client setp the
credential$ to be used with subsequent operations on the component by using operations on the
Securitylevel2::PrincipalAuthenticator. The client obtains a reference to SecurityLevel2::Current by using the
CORBA:|ORB::resolyeé. initial_references operation specifying an ObjectID of “SecurityCurrent.” [This permits
the client fo access the!PrincipalAuthenticator interface to associate security credentials with subsequent operations.
The folloying codé, fragment shows a typical usage:

org.omgl. CORBA.Object objref = orb.resolve_initial references (“SecurityCurrrnt") ;

org.omg.SecuritylLevel2.PrincipalAuthenticator secRef = org.omg.SecurityLevel2.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

componen

ts (see “Events” on page 148 for details).

9.6.2 Component-unaware Clients

CORBA d
Such clier

9.6.2.1 Initial References

Compone
CORBA:
reference

9.6.2.2

The factod
operationg
their exist
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« A
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ne

S N
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A Factorn
CoslLife(
operation

“best” factory for the client request based on its knowledge of workload, etc.

omponents can also be used by clients who are unaware that they are making requests against-a
ts can see only a single interface (the supported interface of a component) and do not support ng

it-unaware clients obtain initial references using existing CORBA mechanisnis, viz.
ORB::resolve_initial_references. It is unlikely, however, that this meChanism would be used
o the HomeFinder.

Factory Design Pattern

y design pattern can be used by component-unaware client§,orly if the supported interface has a
defined. This permits existing CORBA objects to be easily converted to CORBA components, tr:
ng clients. The following techniques can be used:

e reference to a factory finder (typically the CosLifeCycle::FactoryFinder) can be stored in the N
ider service and looked up by the client before cr€ating the instance.

eference to the home interface can be obtained from the Naming service.
e reference to the home interface can be obtained from a Trader service.

er locating a factory finder, the faetory can be located using the existing find_factories operation or
v find_factory operation on-the'CosLifeCycle::FactoryFinder interface.

e current CosLifeCycle find_factories operation returns a sequence of factories to the client requiring the
ient to choose the one which will create the instance. To allow the server (i.e., the FactoryFinder) to make the
lection, we also add-a'new find_factory operation to CosLifeCycle which allows the server to choose the

yFinder will teturn an Object. A component-unaware client may expect to narrow this to
ycle::GenericFactory and use the generic create operation. For this reason, we allow the defa
pn home to return a GenericFactory interface. This is fully described in “Homes” on page 34.

component.
vigation.

to obtain a

pplication
insparently to

Naming or

by using the

11t creation

« A

Once a reference to the home has been obtained, the client can create component instances and make operation requests
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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9.6.2.3 Finder Design Pattern

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:

+ A symbolic name associated with the component’s home can be looked up in a Naming service to make an invocation

of thefinder operations

« Alernatively, 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.
9.6.2.4 Transactions
This is th¢ same as component-aware clients (See “Transactions” on page 146). However, the possibility of the
NO_IMPUEMENT exception being raised for operations on Control may have a/imere serious impact, singce the
component-unaware client may not be expecting that to happen.
9.6.2.5 Pecurity
This is th¢ same as component-aware clients (See “Security” on page(l147).
9.6.2.6 Events
Component-unaware clients wishing to emit or consume €vents must use the equivalent CORBA notificat{on interfaces
and stay within the subset supported by CORBA components (see “Events” on page 117 for details). This is|illustrated by

the followjing code fragment:

org.omgl. CORBA.Object objref = orb.resolve_initial references(“"Notificationpervice”) ;

org.omg|. CosNotififyChannelAdmin.EventChannelFactory evfRef = org.omg.Eventfhannel-
FactoryfHelper.narrow (objRef) ;

// Create an Event Channel

org.omgl. CosNotifyChannelAdmin.EventChannel evcRef = evfRef.create_ channel(}..);

// Obtalin a~ SupplierAdmin

org.omg.CosNotifyChannelAdmin.SupplierAdmin publisher = evcRef.new_for suppliers
(...);

// 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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10 Integrating with Enterprise JavaBeans

10.1 Introduction

This clause describes how an Enterprise JavaBeans (EJB) component can be used by CORBA clients, including CORBA

components. The EJB will have a CORBA component style remote interface that 1s described by CORBA. 1
the compdgnent extensions).

This claude also describes how a CORBA component can be used by a Java client, including an Entetprise

orking can be practically achieved is illustrated in an Interworking-Model, shown in Figure 10.
ject in Object System B can be mapped and represented to a clienfinObject System A. From noy
B/A mapping. For example, mapping a CORBA Component Model object to be visible to an E|

mapping.

is a client in object system A, that wants to send a request’to a target object in system B, on the 1
to the entife conceptual entity that provides the mapping as a bridge. The goal is to map and deliver any reg
client transparently to the target.

To do so, we first provide an object in system A called.a View. The View is an object in system A that prd
identity anpd interface of the target in system B mapped to the vernacular of system A, and is described as af
B target. The View exposes an interface, called the®View Interface, which is isomorphic to the target’s interf
B. The m¢thods of the View Interface converttequests from system A clients into requests on the target’s
system B.|The View is a component of the bridge. A bridge may be composed of many Views.

Object:System A Object System B
ject:System Bridge ject System

Object rgference in A

DL (including

JavaBeans
Enterprise

ject Request
WS:

1. It shows
v on, this will
IB client is a

ight. We refer
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sents the

h A View of a
ace in system
nterface in

/ \

/ . . )
View in A of target in B Object reference in B Target object
(object in system A) implementation in B

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 system A. The request is translated into the vernacular of object system B, and delivered to the target object. The net

S 4rancioeaatly, .10 dta th danctonoq 10 R

atf-a raciiact

effect is tl

The Intery
is called t
system A
the target’

10.2

The objec
componen
create an

This requi
mediated

.

A
red

An

An applic
componery
defined in
dictate w

clients (which themselves may be components) that make use of components in the way most natural to th
environmgnt,, Thus in a CORBA environment clients will expect to make use of both the CCM model and t

as CORB

borking Model works in either direction. For example, if system A is EJB, and system B is GCM,
he EJB View of the CCM target. The EJB View presents the target’s interface to the EJB' ¢lient.

5 interface to the CCM client.

Enterprise JavaBeans Compatibility Objectives and
Requirements

t servers with EJB components running in an EJB technology-based server. This objective allows

res development time and runtime translations between thé CORBA component and EJB domain|
pridges. It also requires that:

CORBA component view for an EJB complies with the EJB to CORBA mapping specification. In pa

aad Ao o £ Ao PEY 10t a.
oo T OO oS T T a O - O ot O a OO~ oo parcitr y Ot v Cr o0 OO oG oa—Tstatt

s CCM and system B is EJB, then the View is called the CCM View of the EJB target. The CCM

ive is to allow the creation of distributed applications that mix CORBA components running in

pplication by reusing existing components of either kind.

uires that:

An EJB definition be mapped to a CORBA component definition following the Java Language to II
plus the extensions to that mapping that are 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 Vj
EJB view for a CORBA ¢omponent complies with the EJB specification.

htion is to be built asing both EJB and CORBA components deployed in their respective contain
t development time, EJB components are originally defined in Java and CORBA components arg
IDL. When.-dpplications are assembled using both, the application assembly environment will m
ich model-these components must present to developers. During application assembly, developer

hen the View

Bimilarly if
View presents

CORBA
h developer to

5 provided by

rticular, this

DL mapping

lice versa.

brs. At
originally

st commonly
5 construct

e particular
he EJB model

components, and in an EJB environment, clients will expect to make use of both kinds as enterpi

ise beans. All

four comb
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inations of clients and components are illustrated in Figure 10.2.
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2- Interoperation in a mixed environment

nario, components of one kind are made accessible to clients of another by way of two mechanisn
s at development time and method translation at runtime. Thus, the containers provide an EJB v
omponent and a CCM view of an EJB.

ation developers in a CORBA environment, EJBs specified in Java are mapped to CORBA IDL

A components.

ation developers in an EJB environment, CORBA components specified in IDL are mapped to J
EJB clients, and at runtime elient calls on EJB methods are translated by a bridge into CCM meth
A components are EJBs.

CORBA Component Views for EJBs

of view allows-a' CORBA client — either a CORBA component or any piece of code that uses
ponent-awatre or not — to access an EJB as a CORBA component. To do this, two things are ne

mapping of the definition of the existing EJB into the definition of a CORBA component. This map)

hs: generation
ew of a

for use by

its, and at runtime client calls on CCM.megthods are translated by a bridge into EJB methods. In efffect, the EJBs

1va interfaces
ods. In effect,

ORBA, and
eded:

ping takes an
ition.

IB°S RMI remote interface and home interface and produces an equivalent CORBA component defin

A translation, at run-time, of CORBA component requests performed by a CORBA client into EJB requests. This

translation can be performed in terms of either straight delegation, or as an interpretation of a CORBA client request
in terms of EJB requests.

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 CCMODbject. This means that EJBObject is mapped
into CCMObjest-

- EJBMetaData

Handles afe an EJB concept that has no direct counterpart in CORBA componentss/ Thus, HomeHandle and Handle are
not directly mapped into equivalent IDL.

Nptice that although Interoperable Object References (IORs) and the ORB pirovided operations that manipulate
em (string_to_object and object_to_string) are conceptually similar to'Handles, there are enough differences
bgtween IORs and Handles to preclude a mapping from Handles to 10Rs.

=

Meta datalis available to a CORBA client but not in the same formas’that provided by EJBMetaData. Givgn that an EJB
maps intolJa CORBA component, whose definition produces the.meta data that a CORBA client expects, mapping
EJBMetaPata into equivalent IDL is not required.

10.3.1.1 Java Language to IDL Mapping

The readef is assumed to be familiar with the spegification for the Java to IDL mapping, whose major aspects are repeated
here for cpnvenience.

« A Java interface is an RMI/IDL remote interface if it at least extends java.rmi.Remote and all of ifs methods
thipw java.rmi.RemoteExXception.

» get- and set- name pattern.names are translated to IDL attributes.

« IDL generated methods have only in parameters (but these can include object references to remote objdcts, allowing
reference semantics\normally obtained by using parameters of type java.rmi.Remote).

« Jaya objects(that inherit from java.io.Serializable or java.io.Externalizable are mappedto a
CORBA valuetype. All object types appearing in RMI remotable interfaces must inherit from these interfaces or from
java.rmi.Remote. EJB Key and Handle types must inherit from java.io.Serializable.

. Aria o on o o d o oo NI o a g maatlhhado o ool ol ooto o aaretmaatarc o oo oo o o)

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 meet 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.

10.3.1.2

In general
of the Re

10.3.1.2.1

An]

fofm of the CORBA component definition is component XXX supports XXXDefault.

A
pri
co
as

Eal
inf]
Eq
co
cld
in

following the Java to IDL rules.

10.3.1.2.1
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E.JB to IDL mapping

the CORBA component that results from mapping an EJB will support an interface that is theJay
hote interface of the EJB. The mapping rules are as follows.

Mapping the Remote Interface

EJB’s remote interface maps to a definition of a basic CORBA component that'supports the default

EJB’s remote interface declaration is used to create a supports declaration and the corresponding
mary interface of the CORBA component that the EJB maps to. The/identifier of this supported inter
mponent is XXXDefault, where XXX is the name of the EJB remate interface. This generated interfag
the Default interface of the component that the given EJB maps to.

ch operation on the Remote interface is mapped under Javate IDL to an equivalent operation on the
erface.

ch pair of get XXX and set XXX methods in the EJB remote interface will be mapped to IDL attribu,
mponent definition itself. Any exceptions throwf by a ge t XXX method is mapped to an exception in
use of the mapped IDL attribute. Likewise, any exception thrown by a set XXX method is mapped t
the setraises clause of the mapped IDL attribute. The actual definitions of the exceptions thrown at

P Mapping the Home Interface

EJB’s home interface maps to a definition of a CORBA component home. The form of the CORBA
ne definition is home. XYY manages XXX, where YYY is the name of the EJB home interface. Mg
me into a CORBA_component home requires the existence of meta data that links the EJB home to th
5ts. These meta data’are obtained from the EJB’s deployment descriptor. Thus XXX is the name of th
B home hosts;tas it is given in the EJB deployment descriptor.

e EJB heme'methods called create are mapped into home factory declarations in IDL. The actual
the factory operations are produced following the rules for mapping Java names to IDL names in th|

a to IDL map

interface. The

IDL for the
face on the
e is referred to

XXXDefault

tes in the

he getraises
an exception

e mapped

component
pping an EJB
e EJB that it
e EJB that the

names of each
e Java to IDL

by

pcification. The Java parameters of the operation are mapped to their corresponding IDL types and naTnes as defined

Jaxza to T
V-t

Ca-2

An EJB Primary Key class is mapped to a CORBA valuetype using the mapping rules in Java to IDL. This

valuetype will be declared in the IDL for the CORBA component home as the primary key valuetype for the
component. The key valuetype will inherit from Components::PrimaryKeyBase. If an EJB home uses a
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.

key ) operation on the component’s implicit home interface.
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A concret

mod

b

Any impld
Enumeration methods. Any client ORB that supports the interoperable bridge has to provide an impleme
knows hoy
these two
how to co

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 rules for mapping Java names to IDL names in the Java to IDL specification. The Java parameters of the operation
are mapped to their corresponding IDL types and names as defined by Java to IDL.

Fin
va

el

N
uj

~—

V|

}

In

component home definition, it must define a create method that takes the primary key of the hosted |

arg
on

module Components {

{Ie Components {

ue of type Enumeration. This value type is declared as:

abstract valuetype Enumeration {
boolean has_more_elements();
CCMObject next_element();

5

n has said that they intend to replace this with the JDK 1.2 (Java 2.0) Collections in a future version of the EJB
ecification. Subsequent to such a specification being issued, the CORBA components specification will be
bdated to correspond.

b specialization of this abstract value type must be provided. This specialization has the form:

pedef sequence<CCMObject> CCMObjecitSeq;
luetype DefaultEnumeration : Enumeration {
private CCMObjectSeq objects;

mentation of DefaultEnumeration, in any language, must provide implementations for the twd

to read DefaultEnumeration from the wire and to use that information to provide a local impl
methods. Any EJB ontainer that supports the CCM-EJB bridge has to provide an implementatiqg
hstruct itself from a java.util.Enumeration and then write itself to the wire as a DefaultEnum

prder for an/BJB home definition that defines findByPrimaryKey to be successfully mapped onto

ument'and returns an instance of the hosted EJB. This create method is mapped to create( in <key
the’ CORBA component implicit home interface.

he Enumeration interface is just the RMI/IIOP image of the Java Enumeration ¢lass as defined in the JDK 1.1.64.

ider EJB operations that return a Java Enumeration are mapped into CORBA component operatiofiy Ihat return a

htation that
ementation of
n that knows
eration.

1 CORBA
FJB as its sole

type> key )

10.3.1.2.3 Mapping standard exceptions

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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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 a CORBA client can perform requests on by interface, and it lists the corresponding EJB methods that these requests
translate into, also by interface.

Table 10.1 - Translation of CCM operation requests into EJB method requests
CCM [nterface Operation called by client EJB interface | Method invoked by brifige
CCMHome ComponentDef EJBHome EJBMetaData
get_component_def (); getEJBMetaData ()
throws ‘RemoteException;
CORBA::IRObject EdBMetaData
get_home_def (); detEJBMetaData()
throws RemoteException;
void remove_component ( void remove ( Handle handl¢ ) throws
in CCMObject comp ) RemoveException, Remotelxception;
raises ( RemoveFailure);
<home-hame>Explicit <name> createXXX ( <home-name> <name> create (

<arg-list>)
raises (CreateFailure, DuplicateKey
Value, InvalidKey);

<name> findXXX (
<arg-list> )
raises (FinderFailure, <exceptions>);

<home-

hame>Implicit

<name> create (

in <key-type> key.)

raises (CreateFailure, DuplicateKey
Value, InvalidKey);

<name>{find’_by_primary_key (

in <key-type> key )
raises(FinderFailure, UnknownKey
Value, InvalidKey);

<arg-list>)
throws CreateException, Du|
Exception;

plicateKey

<name> findXXX (
<arg-list>)
throws <exceptions>;

<name> create (

Object primaryKey )
throws CreateException,
DuplicateKeyException;

<name> findByPrimaryKey
key )

throws FinderException, Ob
FoundException;

<key-type>

ectNot

void remove ( EJBHome void remove (
in <key-type> key ) Object primaryKey )
raises (RemoveFailure, Unknown throws RemoveException,
KeyValue, InvalidKey); RemoteException;
<kny_fypp> gpt_lnrimnry_kpy E IRﬂhijt ﬂhjphf gntprimnrpry ()
(in <name> comp ); throws RemoteException;
CCMObject ComponentDef EJBHome EJBMetaData
get_component_def (); getEJBMetaData ()
throws RemoteException;
CCMHome get_ccm_home (); EJBObject EJBHome getEJBHome()

throws RemoteException;

© ISO/IEC 2012 - All rights reserved

157


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

ISO/IEC 19500-3:2012(E)

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 brifige is to raise
configuration_complete () the NO_IMPLEMENT ,exceptfion
raises (InvalidConfiguration);
<name>] <res-type> <operation> ( <arg-list> ) <name> <res-type>‘<gqperation> (
raises (<exceptions>); <arg-list>)
throws\<exceptions>;
<res-type> getXXX () Lresctype> getXXX ()
throws <exceptions>; thfows <exceptions>;
void setXXX ( <arg-list> ) void setXXX ( <arg-list> )
throws <exceptions>; throws <exceptions>;
Notice thqt a CORBA client may use operations on object referenges‘such as string_to_object and obje¢t_to_string
that may He considered as analogous to EJB Handle methods. However, these operations are not seen by thg bridge since
they are pprformed on the ORB and thus no translation for thése operations on the part of the bridge is required.

The follov

cli

re
cli

cli

—_—

cli

ying restrictions apply:

create (in <key_type> key) on the component implicit home interface can only be validly invoked b

bnt if the underlying EJB home declares the’findByPrimaryKey operation.

move (in <key_type> key) on the component implicit home interface can only be validly invoked b
bnt if the underlying EJB home declares the findByPrimaryKey operation.

get_primary_key on the component implicit home and on CCMObject can only be validly invoked

bnt if the underlying EJB home declares the findByPrimaryKey operation.

configuration_complete on CCMODbject is not translated by the bridge, a request on this operation

bt raises the NO “MMPLEMENT exception.

10.3.3 Interoperability of the View

As stated

n<Aranslation of CORBA Component requests into EJB requests” on page 157, translation of C

y a CORBA

y a CORBA

by a CORBA

by a CORBA

ORBA

ta FIR roaniocte non th 1 1

ant c1d carva

n of the two.

Componet

£ raqyiocte 1t DT ha at arthar thao 3 e thao r cido o ooty
trequestsHrto—r7ofFequeSts—eanappefatenerme-ereht—S5tacs, e Server—Stae—ora—comoiat

However, in order to provide interoperability of implementations of CORBA component views of EJBs, a minimal
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.
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10.3.3.1 Translation of specific method names

The following methods shall translate their names as indicated.

Table 10.2 - Translation of specific method names

ISO/IEC 195

00-3:2012(E)

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__java’lahg_Ohject
create create__java_lang_Object
get_primary_key EJBObject getPritnaryKey
CCMObject get_ccm_home EJBObject getEJBHome
get_primary_key getPrimaryKey
10.3.3.2 Handling of standard exceptions
The folloying exceptions, caught by the indicated methods, shall be trafislated as indicated before raising fhem to their
CORBA (lients.
Table 10.3 - Handling of standard exceptions
CCM Ipterface | Method name Exception.caught Translation
CCMHorpe get_component_def RemoteException CORBA::UNKNOWN
remove_component RemoveException Components::RemoveFaijure
RemoteException CORBA::UNKNOWN
<name>Implicit create DuplicateKeyException Components::DuplicateKgyValue
CreateException Components::CreateFailure
find_by_primary .key ObjectNotFoundException Components::UnknownKgyValue
FinderException Components::FinderFailufe
remove RemoveException Components::RemoveFaijure
RemoteException CORBA::UNKNOWN
get(primary_key RemoteException CORBA::UNKNOWN
CCMObject get ccm_home RemoteException CORBA::UNKNOWN
get_primary_key RemoteException CORBA::UNKNOWN
remove RemoveException Components::RemoveFaijure
RemoteException CORBA::UNKNOWN

Note — RemoteException is translated into CORBA::UNKNOWN system exception according to rules defined in http:/
/www.omg.org/technology/documents/formal/java language mapping to omg_idl.htm (Mapping RMI Exceptions to
CORBA System Exceptions sub clause).

© ISO/IEC 2012 - All rights reserved
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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
equivalent primary key valuetype before returning it.

n o the NRRA:--An e

The meth — ary key d e act—sha slatethe : alue
gets as a fesult from its request into an equivalent Components::PrimaryKeyBase valuetype b

e-primary key it
efore retprning it.

10.3.4 CORBA Component view Example

In this sul clause we show a simple EJB together with the corresponding Component IDL.{Note that the EJB deployment
metadata §s needed to generate the IDL; this is because the metadata binds together the\Remote interface apd the Home
interface.

Below ar¢l the remote interfaces of the EJB.
package| example;

class CustInfo implements java.io.Serializable

{

publlic int custNo;
publlic String custName;

publlic String custAddr;

class CustBal implements jawval!io.Serializable

{

publjiic int custNo;

publjic float acctBal;

interfare CustomerInquiry extends javax.ejb.EJBObject

{

CustInfo getCustInfo(int 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;

Below arq the contents of the descriptor classes as they might be expressed in an equivalent XML docufmept.

<ejb-j1r>
<sesglsion>

<description>

</description>

<ejb-name> CustomerInquiry </ejb-name>

<home> example.CustomerInquiryHome </home>

<remote> example.CustomerInquiry </remote>
<ejb-class> example.CustomerInquiryBean’',</ejb-class>

<session-type> Stateful </session-types

</s1:sion>
</ejb-jlar>

The EJB if a session bean, and in this case, its create operation requires no parameters. The two operatigns take a key
value and return values to the caller. The EJB implementation will use JDBC to retrieve the information to Pe returned by
the operatjons on the CustomerInquiry EJB.

The serialjzable value classes are translated-by RMI/IIOP into CORBA concrete valuetypes as follows:

valuetypg Custinfo {
public long custNo;
public ::CORBA::WStringValue custName;
public ::CORBA::WStringValue custAddr;

b

valuetypg CustBal{
public longycustNo;
public-float custBal;

b

The information in the deployment descriptor and the home and remote interface declarations is introspected and used to
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

10.4
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10.4.1 Mapping of Component IDL, to Enterprise JavaBeans specifications

The portid
denoted b

EJB views for CORBA Components

pf view allows a Java client — either an EJB or any other piece of Java code — to access a CORB
To do this, two things are needed:

mapping of the Component IDL definition of a CORBA component into an EJB definition. This map
nsiders that portion of the Component IDL language that has a counterpart in the EJBspecification I3
ores the rest. Notice that “The home and remote interfaces of the enterprise bean's-Glient view are de|
11 interfaces. This allows the Container to implement the home and remote interfaces as distributed d
plication of this is that the signatures on methods on an EJB’s remote interface-Can only include para
nantics. That is, out and inout semantics for parameters is not allowed..Asa consequence, the out :
hlifiers for parameters in IDL interface method definitions are not inehided in the portion of Compon
 be mapped to an EJB definition.

te however that a Java client does not have to use an EJB view(in order to access a CCM. Any Java cl
CM directly via its IDL interface using a standard Java ORB; such as the one built into the JDK. Thi
ess to all aspects of the CCM. Since the EJB view is derived using the IDL to Java mapping rules, tH
erface is identical to the EJB view for all business operations. The only differences are in the operati
Table 10.4 on page 165 have slightly different nafes and signatures.

n of the Component extensions-to the IDL language that can be mapped to the EJB specification
 the following subset of the/-Component extensions to IDL grammar.

<compo

<component_header>.:=“component” <identifier> [ <supported_interface_spec> ]
<supporied_interface spec> ::= “supports” <scoped_name> { “,” <scoped_name> }*
<component_body> ::= <component_export>*

<component_export> ::= <attr_dcl> “;”

ent_dcl> ::= <component_header> “{” <component_body> “}”

ranslation, at run-time, of EJB requests performed by a Java client into CORBA component requests.

A component

ping only
nguage and it
fined as Java
bjects.” One
meters with in
ind inout

ent IDL that

lent can access
s provides full
e Java IDL

ns mentioned

language is

<attr_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> { “,”
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<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>

00-3:2012(E)

<home_header> ::= “home” <identifier> “manages” <scoped_name> [ <primary_key_spec>]
<primary_key_spec> ::= “primarykey” <scoped_name>

<home_hody> ::= “{” <home_export>* “}”

<home_gxport> ::= <factory_dcl> “;” | <finder_dcl> “;”

<factory|dcl> ::= “factory” <identifier> “(“ [ <init_param_decls>] “)” [ <raises_expr> ]
<finder_dcl> ::= “finder” <identifier> “(“ [ <init_param_decls> ] “)” [ <raises/expr> ]

The rules [for mapping a CORBA component definition into an EJB definition are defined in the following
Where appropriate, these rules rely on the standard IDL to Java mapping.

10.4.1.1 Mapping the component definition

« A pasic CORBA component definition is mapped to an EJB&emote interface definition.
+ The name of the EJB remote interface is the name of thé-basic CORBA component in the Component I

« Fof each operation defined in each interface that'the ' CORBA component supports, a method definitig
indluded in the EJB remote interface that the CORBA component maps to. That is, the EJB to which the
component maps defines all the supported operations defined by the basic CORBA component.

« The signatures of the CORBA compotient operations are mapped to signatures of EJB remote interface
following the IDL to Java mapping-tules. Only signatures whose parameters have an in qualifier are all
Signatures that include parametets*with out or inout qualifiers shall be signaled as an error.

« Fof each attribute XXX that.the CORBA component defines, the corresponding EJB remote interface d4
gqt XXX and set XXX miethods, where XXX is the name of the given attribute. If the attribute definiti
gedtraises exceptiof clause, then the corresponding get XXX method definition in the EJB remote intg
indlude a throws.eXeeption clause. Likewise, if the attribute definition includes a setraises exception ¢
cofresponding‘set XXX method definition in the EJB remote interface will include a throws exception

subclauses.

DL definition.

n will be
basic CORBA

methods
pwed.

fines a pair of
n includes a
brface will
lause, then the
clause.

+ Exceptionstaised by CORBA component definition operations and attributes are mapped to exceptions fhrown by EJB

mgthed\definitions using the standard IDL to Java mapping rules.

10.4.1.2 Mapping the Component Home definition

+ 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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<component_ type> create (in <key_ type> key) raises

(Components: :CreateFailure, Components::DuplicateKeyValue,
Components: :InvalidKey) ; mapsto <component type> create (<key_type>
throws DuplicateKeyException, CreateException.

<component type> find by primary key (in <key_ type> key) raises
(Components: :FinderFailure, Components: :UnknownKeyValue,

key)

Components: : InvalidKey) ; maps to <component type> findByPrimaryKey ( <key type>

Ex|

.

A
rul

java.io.Serializable.

10.4.1.3 Mapping standard exceptions

The CCM

Components::DuplicateKeyValue and Components::RemoveFailure raised by methods to find, cre

remove a

Duplicat¢KeyException and‘RemoveException, respectively.

10.4.2 ]

A Java cli
These req
the client-

key ) throws ObjectNotFoundException, FinderException.

void remove (in <key type> key) raises (Components::RemoveFailure,
Components: :UnknownKeyValue, Components: :InvalidKey) ; maps to the temovg
method defined in EJBHome.

<key_type> get _primary key (in <component type> comp) ; hasno counterpar]
get_primary key on the implicit home to an EJB home operation.

plicit CORBA component basic home operations are mapped to EJB honie rémote interface methods
A factory operation maps to an overloaded create method with the-corresponding arguments and

An operation maps to a find<identifier> method with the corresponding arguments and exception|
<identifier> is the name of the finder operation.

following the IDL to Java mapping rules.

yaluetype that is used to define the primary key of a'CORBA component home is mapped to a Java
ks of the standard IDL to Java mapping. In addition, such a Java class is defined to extend

exceptions Components::FindérFailure, Components::CreateFailure,

CORBA component are always mapped to the EJB exceptions FinderException, CreateExce

[ranslation'of EJB requests into CORBA Component Requests

ent that uses an EJB view on a CORBA component expects to be able to perform EJB requests of
hests(ticed to be translated into CORBA component requests at run-time. This translation can be
side, the server-side, or a combination of the two. Table 10.4 lists the EJB methods that a Java ¢

by key

in an EJB

home definition. Given that EJBObject already defines getPrimaryKey, it is'not necessary to map

as follows:
exceptions.

5, where

The signatures of factory and finder operations are mapped to signatures of EJB home interface methods

lass under the

ate and
btion,

1 such a view.
performed at
ient can

perform requestsom by imterface;,amd 1t iiststhe correspomdimg- CORBATtomponment operations tiat these e quests
translate into, also by interface.
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Table 10.4 - Translation of EJB method requests into CCM operation requests

ISO/IEC 195

00-3:2012(E)

EJB Interface

Method called by client

CCM interface

Operation called by b

ridge

EJBHome

EJBMetaData getEJBMetadata () CCMHome Translation performed by bridge does
throws RemoteException; not call a CCM standard operation
void remove (Handle handle) void remove_component, (
throws RemoveException, RemoteException; in CCMObject comp )

raises (RemoveFailure);
void remove ( <home- void remove (

Object primaryKey )
throws RemoveException, RemoteException;

HomeHandle getHomeHandle ()
throws RemoteException;

name>Implicit

in <key-type>)key )
raises (RemoveFailure,
UnknownKeyValue, Invalid

Key);

Translation performed by
not call a CCM standard g

ridge does
peration

<home-ngdme>

<name> create (
<arg-list> )

throws CreateException,
DuplicateKeyException;

<name> findByXXX (
<arg-list> )
throws <exceptions>;

<home-
name>Explicit

<name> createXXX (
<arg-list> )

raises (CreateFailure,
DuplicateKeyValue, Invalig

Key);

<name> findXXX (
<arg-list> )
raises (FinderFailure, <ex

eptions>);

<name>
findByPrimaryKey (
<key-type> key )

throws FinderException,
ObjectNotFoundException;

<home-
name>Implicit

<name> find_by_primary_|
in <key-type> key )

raises (FinderFailure,
UnknownKeyValue, Invalid

ey (

EJBObjeqt EJBHome getEJBHome, () CCMObject CCMHome get_ccm_home ();
throws RemoteException;
Object getPrimaryKey () PrimaryKeyBase get_primary_key ();
throws RemateException;
void remove () void remove () raises (RemoveFailure);
throws,_ RemoveException, RemoteException;
boolean isldentical ( EJBObject object ) CORBA::Object boolean is_equivalent ();
throws RemoteException;
Handle getHandle () Translation performed by bridge does
throws RemoteException; not call a CCM standard gperation.
<name> <res-type> <operation> <name> <res-type> <operation> ( <arg-list>)

<arg-list> )
throws <exceptions>;

<res-type> getXXX ()
throws <exceptions>;

void setXXX ( <arg-list> )
throws <exceptions>;

raises (<exceptions>);

<res-type> get_ XXX ()
raises (<exceptions>);

<res-type> set_ XXX ()
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 ()
throws RemoteException;

Translation performed by bridge on all
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 additiof
« Lo

« Dd

1, the EJB programming model allows a Java client to:
cate EJB homes and distinguished EJB objects via JNDI.

marcate transactions via a UserTransaction object,.after locating this object via JNDI.

These reqpests are translated into similar requests provided by the CORBA component programming moddl, as follows:

« Lo
red

e Tr
red
mg

10.4.3 Interoperability of.the View

As stated
side, the s

However,
number of
client-sidg

cation of home and EJB objects requires the definition of a mapping of JNDI to the COSNaming ser
uires the mapping of a COSNaming name;space into a JNDI name space.

insaction demarcation requires the definition of a mapping of JTA to the CORBA transaction servicg

ps to the corresponding CORBA transaction service object.

n “Translation of EJB requests into CORBA Component Requests” on page 164 can happen at ei
erver-side, orta‘combination of the two.

in order.to_provide interoperability of implementations of EJB views of CORBA components, a
translation points must be performed and they must be performed at an explicitly defined locati
ofthe server-side. For the implementation of an EJB view of a CORBA component, and for a C

hice. It also

It also

uires that a JNDI name space location be populated with an object that implements UserTransactilon and that

her the client-

minimal
bn: either the
CM interface,

the transl

75 110t
TOTT PUTIITS —arc,

10.4.3.1 Translation of specific method names

The following methods shall translate their names as indicated.
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EJB Interface

Method name

CCM Interface

Translation

EJBHome remove CCMHome remove_component

<name> findByPrimaryKey <name>Implicit find_by_primary_key
rpmn\/p_ja\la_lang_ﬂhj,pr‘f remove
create__java_lang_Object create

EJBODbjeft getEJBHome CCMObject get_ccm_home
getPrimaryKey get_primary_key
isldentical CORBA::Object is_equivatent

10.4.3.2 Handling of standard exceptions

The folloying exceptions, caught by the indicated methods, shall be translated as.indicated before raising them to their

EJB clients.

Table 10.¢ - Handling of standard exceptions

EJB Interface | Method name Exception caught Translation
EJBHome remove Componehts::RemoveFailure RemoveExceptior
CORBA'system exceptions RemoteException
remove__java_lang_Obiject Components::RemoveFailure RemoveExceptior
CORBA system exceptions RemoteException
<name> create Components::CreateFailure CreateException
Components::DuplicateKeyValue DuplicateKeyExcgption
findByPrimaryKey Components::UnknownKeyValue ObjectNotFoundEikception
Components::FinderFailure FinderException
EJBODbjeft getEJBHome CORBA system exceptions RemoteException
getPrimaryKey CORBA system exceptions RemoteException
remoeve Components::RemoveFailure RemoveExceptior
CORBA system exceptions RemoteException
isldentical CORBA system exceptions RemoteException
Note — CORBA system exceptions are translated into RemoteException according to rules defined in http://

www.omg.org/technology/documents/formal/java language mapping to omg_idl.htm (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 s1mple CORBA component deﬁmtlon and its corresponding EJB mappmg The basic CORBA component
Account | J J

Account|and to use a primary key.

interface| AccountOps {
void debit( in double amt ) raises (NotEnoughFunds);
void predit( in double amt );

b
componInt Account supports AccountOps {

readonly attribute double balance;
I8

valuetypge AccountKey {
public long acctNo;

b

home AccountHome manages Account primarykey AccountKey {
finder largeAccount( double threshold );
b

The folloying EJB definition is derived from the définition of Account and its home.

public interface Account extends javax.ejb.EJBObject {
ic void debit( double amount.)

void credit( double amount ) throws java.rmi.RemoteException;
double getBalance() throws java.rmi.RemoteException;

b

public class AccountKey implements java.io.Serializable {
puinE long acctNo;
public AccountKey( long k ) { acctNo = k; }

I8

public in j j Home {

public Account create( AccountKey key )
throws DuplicateKeyException, CreateException,
java.rmi.RemoteException;

public Account findByPrimaryKey( Account key )
throws ObjectNotFoundException, FinderException,
java.rmi.RemoteException;
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public Account findByLargeAccount( double threshold )
throws java.rmi.RemoteException;

b

10.5 Compliance with the Interoperability of Integration Views

As stated in “Interoperability of the View” on page 158 and “Interoperability of the View” on page 166, request

translation}s must happen at an explicitly defined location: either the client-side or the server side.

Rather thgn mandate one location arbitrarily, a number of levels of compliance with the interoperability of]
views are [defined. Vendors shall clearly state what level of interoperability is supported by theirrimplemen
levels are

« NONE: Integration view implementations that comply with this level actually perfotm #io request trans
lementations can still interoperate with other implementations that understand non-translated requey

lementations 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
dopnstream from the client stub but before the resulting GIOP request‘gets sent to the server.

SHRVER-SIDE: Translation occurs either in the address space of a_server skeleton or in a separate add
upptream from the server skeleton but after the GIOP request has,been received from the client. The prg
sefver-side view must not prevent native (i.e., non-translated) aCcess to the component.

FULL: Integration view implementations that comply.with this level comply with both the CLIENT-S
SHRVER-SIDE levels. Note that a stand-alone bridge in a separate address space complies at this level
upfptream of the client (SERVER-SIDE) and downstream of the server (CLIENT-SIDE).

SHRVER levels.

Table 10.7 illustrates the possible combinations of level compliance that are implied by the previous defin
the table denote implementations compliant with a given level that send a request. Columns denote imple

compliant|with a given level that receive a request. So, for example, a SERVER-SIDE implementation cai

interoperate with a CLIENT-SIDE implementation because the SERVER-SIDE implementation does not

integration
ations. These

ations. These
ts (e.g.,

pace

ress space
sence of a

IDE and
since it is both

FULL: Integration view implementations that,comply with this level comply with both the CLIENT and the

jons. Rows in

entations
nnot
translate on

send and f{he CLIENT-SIDE (implementation does not translate on receive.
Table 10.7 - Compliance\with the Interoperability of Integration Views
NONE CLIENT- SERVER- FULL
SIDE SIDE

NONE no no yes yes
CLIENT-SIDE no yes yes yes
SERVER-SIDE no no yes yes
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 B
Components. The tables are organized as follows:
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1. The home interfaces that define the remote access protocols for creating or finding EJBs or CORBA components
(“The Home Interfaces” on page 170).
2. The component interfaces that define the remote access protocols for invoking business operations on EJBs or
CORBA components (“The Component Interfaces” on page 171).
3. The callback interfaces that the CORBA component or EJB programmer must implement (“The Callback Interfaces”
on page 173).
4. e Context interfaces that provide the component developer access to container-provided services (*The Context
Ifterfaces” on page 174).
5. e Transaction interface that supports bean-managed or component-managed transactions/(““The Transaction
Igterfaces” on page 175).
6. e metadata interfaces that support access to component metadata (“The Metaddta Interfaces” on page 176).
10.6.1 The Home Interfaces
Table 10.§ compares the home interfaces and operations that make up the EIB and CORBA component mqdels. In EJB,

the EJBHome object is created by the EJB container provider’s tools and provides implementations for m
base class|and delegates factory or finder methods on a derived class<(€name>Home) to similarly named n{

need not grovide delegation support. The component developer may not even need to provide implementat
default fa¢tory and finder operations if sufficient infgrmation is provided with the component’s definition.

For CORBA clients to use EJB implementations; the container provider must externalize EJBHome to thq
client as af CORBA component home. This 1svaccomplished by extensions to the Java to IDL mapping defi
Interface Repository Metamodel clause. For EJB clients to access CORBA component homes, the container
create an EJBHome object that serves,as a bridge between equivalent operations on EJBHome and the (
component home. This bridge is also described in the Interface Repository Metamodel clause.

Table 10.§ - Comparing the home interfaces of EJB and CORBA components

ethods of the
ethods on the

ry or finder
the container
ons for the

CORBA
hed in the
provider must
ORBA

Construft | EJB Form CCM Form Notes

Module javax.ejb Components

Interface EJBHome extends java.rmi.Remote CCMHome

Operation| public EJBMetaData get EJBMetaData () ComponentDef get_component_def (); CORBA IR| supports
throws java.rmi.RemoteException more metadata
public HomeHandle getHomeHandle() CORBA::0object_to_string
throws java.rmi.RemoteException provides same function
public void remove ( void remove_component ( CORBA references
HomeHandle handle) in CCMObject component) instead of handles
throws java.rmi.RemoteException, raises (CCMException); REMOVE_ERROR
RemoveException is minor code
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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
RemoveException Homes with primarykey
Interface HomeHandlo-extends—java-io-Serializable CORBA-reference used
for handle
public EJBHome getEJBHome() CORBA::string_to_object
throws java.rmi.RemoteException
Module <session-name> <session-home>
Interface <session>home extends EJBHome <session-home>::CCMHome,
<session-home>Implicit,
<session-home>Explicit
Operation| public <session-name>Remote create ( <session-component> create’(); Generated|operation
<arg-type> <arg-list>) Inherited from
throws CreateException <home>Implicit
Module <entity-name> <entity-home>
Interface <entity>home extends EJBHome <entity-home>::CCMHome,
<entity-heme>Implicit,
<entityshome>Explicit
Operation| public <entity-name>Remote create ( <entity-component> create () Generated|operation
<arg-type> <arg-list>) raises (InvalidKey, Inherited from
throws CreateException, DuplicateKey); <home>Implicit
DuplicateKeyException
public <entity-name>Remote <entity-component> find ( Generated|operation
findByPrimaryKey ( in <key-type> key) Inherited from
<arg-type> <arg-list>) raises (InvalidKey, <home>Implicit
throws FinderException, UnknownKeyType);
ObjectNotFoundExceptioh
public <entity-name>Remote find<method> ( | <entity-component> <find-method> ( Specified dperation
<arg-type> <arg-list>) in <arg-type> <arg-list>) Inherited from
throws FinderException, raises (<exceptions>); <home>Explicit
ObjectNotFoundException

10.6.2 The Component Interfaces

Table 10.9 compares the component interfaces and operations that make up the EJB and CORBA component models. In

EJB, the B

5

the base class and delegates business methods to a derived class (<name>Remote).

or methods of

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.

Table 10.9 - Comparing the remote interfaces of EJB and CORBA components

Construgt— T EJBFormr CCMTForm Notes

Module javax.ejb Components

Interface EJBObject extends java.rmi.Remote | CCMObject

Operation 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 instdad of
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 Object obj);
throws java.rmi.RemoteException

Interface Handle extends java.io.Serializable CORBA reference used for

handle

public EJBObject getEJBObject() CORBA::string_to_objec
throws java.rmi.RemoteException

Module <session-bean> <session-component>

Interface <session>Remote extends <session>::CCMObject
EJBObject
<res-type> <ppgeration> ( <res-type> <operation>( | business methods
<arg-type>-<arg-list>) in <arg-type> <arg-list)
throws <exceptions> raises (<exceptions>);

Module <entity-bean> <entity-component>

Interface <entity>Remote extends EJBObject <entity>::CCMObiject
sres-type> <operation> ( <res-type> <operation> | business methods
<arg-type> <arg-list>) (
tILIIUVVO UAbUpt;UIIO ;II aly typc GIU :Iot)

raises (<exceptions>);
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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.

Table 10.10 - Comparing EJB and CCM Callback Interfaces

Construict | EJB Form CCM Form Notes
Module javax.ejb Components::Basic
Interface EnterpriseBean EnterpriseComponent
Interface SessionBean extends EnterpriseBean SessionComponent::EnterpriseComponent
Operation 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_remove’()
throws EJBException raises (CCMException);
Interface <name>Bean extends SessionBean Home opgrations are
not delegpted in CCM.
Operation public void ejbCreate ( Implemerjted on home,
<Arg-type> <arg-list>) CREATE|ERROR
throws CreateException, is minor ¢ode
EJBException)
Interface SessionSynchronization SessionSynchronization
Operation public void afterBegin () void after_begin ()
throws EJBException raises (CCMException);
public void beforeCompletion() void before_completion ()
throws EJBException raises (CCMException);
public void after€Completion ( void after_completion
boolean committed) (in boolean committed)
throws E4BEXception raises (CCMException);
Interface EntityBean extends EnterpriseBean EntityComponent::EnterpriseComponent
Operation public void setEntityContext ( void set_entity _context
EntityContext ctx) (in EntityContext ctx)
throws EJBException raises CCMException;
public void unsetEntityContext () void unset_entity _context ()
throws EJBException raises (CCMException);
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 void ejbPassivate () void ccm_passivate ()
throws EJBException raises (CCMException);
public void ejpRemove () void ccm_remove () REMQOVH ERROR
throws RemoveException, raises (CCMException); is a minof code
EJBException
Interface <name>Bean extends EntityBean Home opegrations are
not delegpted in CCM.
Operation| public <key-type> ejbcreate ( Implemerjted on home,

CREATE|ERROR
and DUPLICATE_KEY
are minor codes

public void ejbPostCreate ()
throws CreateException,
DuplicateKeyException,
EJBException

post_credte not
required in CCM due
to CORBA identity
model

public <key-type> findByPrimaryKey (
<Arg-type> <arg-list>)

throws FinderException,
NoSuchEntityException,
ObjectNotFoundException,
EJBException

Implemernjted on home,
FIND_ERROR,
NO_SUCH_ENTITY and
OBJECT |NOT_FOUND
are minoi| codes

public <key-type> find<method> (
<Arg-type> <arg-list>)

throws FinderException,
NoSuchEntityException,
ObjectNotFoundException,
EJBException

Implemerjted on home,
FIND_ERROR,
NO_SUCH_ENTITY and
OBJECT |NOT_FOUND
are minoi| codes

10.6.4 The Context Interfaces

The contekt interfaces summarized in Table 10.11 provide accessors to services provided by the componenf container.

They are yised by thecomponent developer when these services are required.
Table 10.11 - Comparing the EJB and CCM Context Interfaces

Construlct EJB Form CCM Form Note$
Module Javaxejp ComponentsBasic
Interface EJBContext CCMContext
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
Operation public EJBObject getEJBODbject() CORBA::Object get_ CCM_Object() | this ill be the
throws java.lang.lllegalState raises (lllegalState); comgonent
refer¢nce
Interface EntityContext extends EJBContext EntityContext:: CCMContext
Operation public EJBObject getEJBObject() CORBA::Opbject/ get_ CCM_Object() | this will be the
throws java.lang.lllegalState raises (lllegalState); component
referénce
public java.lang.Object getPrimaryKey () PrimaryKeyBase get_primary_key()
throws java.lang.lllegalState raises (lllegalState);
10.6.5 The Transaction Interfaces

Table 10.1
EJB and (
service suy|
transactiol
CORBA t
compliang

2 summarizes the transaction interfaces preyvided for bean-managed or component-managed tran
CM provide an accessor function in the<ontext to obtain a reference to a transaction service. Tl
pported for EJB is JTA, a subset of JTS which is equivalent to the CORBA transaction service (
1 service supported for CORBA components is implemented by the component container as a wrs
Fansaction service. Components::Transaction is functionally equivalent to JTA (which is not
e level for OTS) with the 4ddition of suspend and resume.

actions. Both
le transaction
DTS). The
pper over the
h distinct

Table 10.12 - Comparing the\EJB Transaction service (JTA) with CORBA component transactions
Construft | EJB Form CCM Form Notes
Module javax.transaction Components::Transaction
Interface UserTransaction UserTransaction
Operatioh 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()

throws java.security.SecurityException,
java.lang.lllegalStateException,
SystemException

void rollback()
raises (Security,
IllegalState,
SystemError);

public void setRollbackOnly()
throws SystemException

void sef_rollback_only()
raises (SystemError);

public int getStatus()
throws SystemException;

Status get_status()
raises (SystemError);

public void setTransactionTimeout (
int seconds)
throws SystemException

void set_transaction_timeout(
in long to)
raises (SystemError);

TranToken suspend()
raises (NoTransaction,
SystemEtrror);

CCM supports suspend/resume
which JTA does not

void resume(
in TranToken)
raises (invalidToken,
SystemError);

CCM supports suspend/resume
which JTA does not

10.6.6 The Metadata Interfaces

The EJB domponent 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 compongents. This
meta-datalis in addition to the metadata cutrently provided by the IR. When EJB clients access CORBA components, the
container provider must provide an implementation of EJBMetaData, which supports the necessary metadata from the
Interface Repository or the component“descriptors. This is described further in Clause 8. When CORBA cljents access
EJB impldmentations, the Interface Repository is already populated for the EJBHome and EJBObject inferfaces,
enabling dlient requests to belsatisfied. Table 10.13 compares the metadata supported by EJB and CORBA [Components.

Table 10.13 - Comparing.component metadata between EJB and CORBA components

Construft

EJB Form

CCM Form

Notes

Module

javax.ejb

IR

Interface]

EJBMetaData

ComponentDef

public EJBHome getEJBHome()
L \/

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 Component
Model. Snce these extensions are derived from the previously-existing IDL base, it 1s not possible to define a MOF-
compliantl metamodel for the extensions without defining a MOF-compliant metamodel for the IDL base!

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 Component Model ¢xtensions. As
shown by|the following package diagram (Figure 11.1), the ComponentIDL Package is depéndent upon thd BaselDL
Package.

BagelDL

h
|

CompénentiDL

Figure 11{1- The Two Packages for the IDL Metamodel
11.1.1 BaselDL Package

The base CORBA Interface-Repository (IR) is described in the Common Object Request Broker Architecturg (CORBA) in
the form ¢f CORBA IDIs: Because the MOF is more expressive than IDL, a range of legitimate MOF-comjpliant
metamoddls are equiyalent to this IDL. For instance, multi-valued attributes and references expressed in IIPL could be
ordered of unorderéd) allow an instance to be contained in the collection only once or more than once. Further, specific
multiplicify constaints could be specified; for example:

Can the s¢querice be empty?

Is there an 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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Figure 11.

178

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

SS.

Sp

Th
co
Co

Th
sefl
in

In
c
md

Q

As
At

Baj
md
md

Th|
eld
reg

co
IR

—_—

compliant IR.

cifies them as full-blown metaclasses so that they can parficipate as derivations of the Typed metacla

e MOF-compliant IR does not have to represent a repository since MOF-based servers inherently~ha\
nstruct. Thus, the MOF-compliant IR has no Repository metaclass and it specifies Containercas-a sub
ntained, simplifying the hierarchy.

e existing IR’s IRObject provides a def kind readonly attribute. This information would be redundan
ver, which inherently carries information describing the type of a metaobject. Thusy there is no /RO)
he MOF-compliant IR. However, it can be derived for a CORBA IR layer.

the existing IR, UnionDef, StructDef, ExceptionDef, and OperationDef inhetit from Container. Since
itain only a single type of object, it makes less sense for them to have a reference to a collection of (
taobjects. Instead, in the MOF-compliant IR they each hold their sef-of fields or parameters as attriby

a simplification the two-stated enums AttributeMode and OperationMode have been eliminated. Attr
ributeMode or OperationMode have been turned into booleatiztyped attributes.

sic CRUD operations for creating, reading, updating, and‘deleting metaobjects are generally not incli
tamodel, since these are generated automatically by.the' MOF-IDL mapping, which takes a MOF-coj
tamodel as input and deterministically derives theZIDL for representing the metamodel in a repositor]

e existing IR duplicates many of the interfacgs representing basic IR elements with structs representi
ments. This duplication supports the ability;to get a large collection of information required by a DII
uiring the client to subsequently make repeated, possibly remote requests to objects in order to procg
lection of information. Since the DH'is optimized for the existing IR, this part of ISO/IEC 19500 ass
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0.1 +definedin

Cortains 0.n +oortats -
Container ned
idertifier : string
) repositoryld : string
£ version : string
lookup() - st
getFit ents() / absaluteName : string
ValuehermberDef
A isPublicNermber : bodlean
OperationDef
sOnevay : bodean opeationDef )
p T TR P AT o=
contets : strig &} ExoeptionDef o
ModuleDef| N
sabstract Desived CarRaise typeCade : Ty peCode )
prefix : strin on Oun |members : Fied AR
ValueDef
o
0.n |BAtSTat: booken | +derived o.n
sCustan : boolean +setException A
+abstractBase ~ | BTrncateble : boolean 0.n on e )
SelRaises sethttiibife
kst o AltrituteDef
. 0.1 isReadorly : boolean
UriorField
+ase
Stppats identifier : strig
) labe : any
o.n +interfaceDef VelueDerivedFrom
+derived [ | IrtafeceDet 0.1 Cmsm"):
igfbstract : bodlean il
iglocal : boolean PammeteDel Field
idertifier : string idertifier : sting
an direction : PerameterVide
+Has| AliasDef Ty pedef Def

Interfac qDerived=rom

SequenceDef
bourd : unsigred log ByEe
TypedBy baurd : unsigred lorg

HimitveDef
kindf Primitivetind

+dType

\ N
[/ typeCode : TypeCode discriminatorType
WefingDef /D

bound : (siged fong

EnumDef
mermbers : stjrg|

UnionDef
unionViebers : UnionField |

StructDef
FixedDef members : Field
SingDef digts : usigned shat
bound : unsigned long scale : shott
i P piimi P primith P P P
shart string TypeCode i ursigned shat boolean any long

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 OperationDef
ValueMemberDef O y: boolean
isPublicViember : boolean parameters : ParameterDef
ValueDef oontexts: string
0..n |isAbstract : boolean
isCustom: boolean \
+absractBase  |isTruncatable : boolean| 0-N
UniorFi eld \
| identifier : sting \ AttribueDef
0.1 labe! : any \ isReadonly | boolean
+base %
ValueDerivedFrom Typed
ParameterDef [ ﬂ\ Fr—
identifier : sing NS — ol
direction : ParameterViode dondValue : any

0.1

+interfaceDef
\ Field
.n | InterfaceDef SequerigeDef idgntifier : sting
isAbgract : bodlean bound #Unsgned long
idocal : boolean
0.n AliasDef
e \ ArayDef
\ bound: unsigned long
IterfaceDerivedFrom

IDLType

/ typeCode : TypeCode
PrimitiveDsf / ﬂ\ TypedefDef
kind : PrimitiveKind %

\\ FixedDer
- digits: unggred short
Vet ngDef ?mn@f sale : short
bound : unsgned long bourd : ursigned lang

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 Contained. However, this change requires that a constraint be written
such that ModuleDef and only ModuleDef does not have to be defined in a Container. This constraint is included in the
next sub dlause on containment constraints. Figure 11.4 expresses the containment hierarchy.

Container

f¥ookupName(searchName :string, levelsToSearch : long, limitToType : DefinitionKind, excludelnhefitéd : boolean) :[Contained
f¥ookup(searchName :string) : Contained
[fégetFilteredContents(limitToType : DefinitionKind, includelnherited : boolean) : Contained

Z%ﬂefinedln -
—

MoHuleD ef N
Contained

identifier: string
InterfaceDef repositoryld :string
version :string
/ absoluteName :sfring
Value De f ZF

ConstantD ef
constValueyany

TypedefDef
AttributeDef

isReadonly:boolean

ExceptionDef
OperationDef
ValueMem blerD ef

Figure 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

Container @

ot +contents Contained

JA

Constan tD ef

copstValue : any

‘ ExceptionDef

‘ TypedefDef
‘ ValueMemberDef ‘
AttributeDef ‘

‘ ‘ **Constraints i, English™

[6] an ExceptionDef must be defined in a Container

OperationDef
‘ ‘ N **Copistraints in OCL **
‘ T

[6F{)defined In .notEmpty }

‘ ‘ **Constraints intEnglish**
[5] a ValueMemberDef must be defined within a ValueDef

[5] { definedIn.oclIsTypeof (ValueDef) }

‘ ‘ ‘ ‘ **ConstraMtsin OCL **

‘ ‘ **Constraintsin English**
[4] an OperationDef must,be defined within an InterfaceDef or within a ValueDef

‘ ‘ ‘ **Constraintsin O€LL_**
[4] { definedIn.ocllskindOf (InterfaceDef) or definedIn.oclisKindOf (ValueDef) }

‘ **Constraintsin Enfglish**
[3] an AttributeDef.¢can must be defined within an InterfaceDef or within a ValueDef

‘ **Constraints in"OCL **
[3] { definedln.oclIsKindOf (InterfaceDef) or definedIn.oclisKindOf (ValueDef) }

‘ "*Constraintsin English**
‘ 2] a TypedefDef must be defined in a Container

["*Constraintsin OCL **
‘ 2] {definedIn.notEmpty }

**Constraintsin English**
[1] a ConstantDef must be defined in a Container

**Constraintsin OCL **
[1] { definedIn.notEmpty }

Figure 11.5- Containment Constraints--Subclasses of Contained

182 © ISO/IEC 2012 - All rights reserved


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

ISO/IEC 19500-3:2012(E)

Contained

Container : o
+definedin Contains
o1 +contents
r
ModuleDef
InterfaceDef
ValueDef

**Constraintsin English**
[9]a Value Def mug be defined within a ModuleDef

**Constraintsin OCL **
[9]{ definedIn.ocdl IKifrdOf (Module Def) }

**Constraints in English**
[8] an InterfaceDef must béidefined within a ModuleDef

**Constraints in OCL /™~
[8] { definedIn.oclIsKindOf (ModuleDef) }

**Copstraints in English**
[7] iffModuleDef is defined in a Container, this Container must be another Modul eDef

**Coppstraints in OCly™
[7]1{definedIn.netEmpty implies (defined In.oclIsKindOf (ModuleDef) and definedIn <> self) }

Figure 11.6- Containment Constraints--Subclasses of Container
11.1.1.5 Typedef and Type Derivations

Figure 11.7 expresses the hierarchy of derivatives of Typedef and Typed.
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DLType +diType TypedBy on | Typed

/ typeCode : TypeCode

1 Contained Field
+discriminatorType identifier : string identifier : string
repositoryld : string
version : string
/ absoluteName : string

DiscrimjnatedBy UnionField
identifier : string
label : any

0.n
UnionDef
TypedefDef .
unionMembers : UnionField U= AliasDef
EnumDef StructDef
members : string ValueBoxDef members : Field

Figure 11{7- Derivations from Typedef and Type

11.1.1.6 Exceptions

Figure 11.B shows the formal definition of theExceptionDef metaclass. Note the inclusion of the newly-defined (in this
text) abilify for attribute accessors and imutators to raise user-defined exceptions.
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ﬁA

OpgrationDef

isOneway| boolean
parametets : ParameterDef
contexts : gring

0.n

0..n
CanRaise

Attribute Def

G

etRaises

+getException

ExceptionDef

+exceptionDef

Figure 11/8- Exceptions

11.1.1.7 Yalue Types

typeCode : TypeCode
members: Field

isReadonly : bookan

0..n

0..n

+setException

SetRaises

CORBA 1.3 provided a model for types of objects that can be passed by value. The Objects By Value spedification
expanded [the grammar@fIDL and the structure of the Interface Repository to accommodate value types. Higure 11.9

focuses on} the definition of value types in the MOF-compliant IR metamodel.
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+definedIn +contents
Container A0__1 Contains 0.n Contained
el identifier : string
:xtzggameo repositoryld : string
¥ version : string
gefFilteredContents () TypedefDef / absoluteName : string
ValueMemberDef
Typed
isPublicMember :boolean ——— >
AbstractDerivedFrom ValueBoxDef
—On‘ 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
' Abln:eriatcebDe:‘ IDLType
| isAbstract : boolean ]
Qf.n |isLocal : boolean // /typeCode): TypeCode
0.n \ - — tor :
+base Constraints inEhglish N
\ [10] Abstract ValeDefs may only derive from other abstract ValueDefs
HterfaceDerived From \ [11] base (ifany) refers to a concrete ValueDef
[12] abstractBase refers onlyto abstract ValueDefs
\\ **Constraints in OCL
[10K isAbstractimplies base->isEmpty}
[11]){ base->notEmpty implies not base.isAbstract }
\ [12]{ abstractBase->forAll(isAbstract) }
**Corjstraints in English**
[13] Apstract InterfaceDefs may @nlyiderive from other abstract InterfaceDefs
**Corfstraints in OCL
[13]{ [isAbstract implies 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

/ absoluteNam e : string

tcontents

0..n

Contains

+de fin ed In

‘ 0..1

Container

lookupName()
lookup ()
getFilteredContents()

**Cor|straints in English**

[14] Fontained elementshave unique names within theirContainer

**Cor|straints in OCL **

[14] {{contents->forAll (cO, c1 | cO <> c1 _implies cO.identifier <> c1.identifier) }
Figure 11]10- Naming

11.1.1.9 |Operations

As mentidned earlier ikthis clause (“A Structural Comparison of the BaseIDL Package with the Existing

page 177)

automaticflly generates such operations based on the structural metamodel. However, a few convenience o

defined of]

the metamgodel generally does not declare CRUD operations for the metaclasses, due to the fact

the(Container metaclass, as illustrated by Figure 11.11.

IR” on
that the MOF
perations are

Container

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
Component Model. Just as these extensions are dependent on the base IDL defined in the CORBA Core, so is this

metamodel dependent on a metamodel representing the base IDL.

A — 1 )
InterfaceDef 0.r tspports - OperationDef \
+supports 0. (fomBaseDL) < (fomBaselDL) “
\R\ \
1 1 +uses T~ \
+provides \
0.n \
0.n \
UsesDef \
ProvidesDef
gimulige: dean FinderDef “
0.n \
oot 0.n / +irde ‘
+receptecle on |
1 1 1
0.r
HomeDef
0.n +hare
0.n
+home
EmitsDef PublishesDef CorsumesDef
EventPor
Def
b TpITEY Ry
Event Type
|, 041
1\ +ye
EvertDef VelueDef
(fromBaselDL)

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)
PrqvidesDef
EmitsDef %
UBEEIYa PublighesDef
FactoryDef FinderDef
ConsumesDef

Figure 11]13- Containment Hierarchy

Each of te.subtypes of Contained shown in Figure 11.13 can only be defined within certain subtypes of (ontainer.
Figure 11.14 formally specifics these constraints via the OMG 5 Object Constraint Language (OCL), and Supplements the
OCL by expressing the constraints in natural language for the benefit of readers who are not familiar with OCL.

© ISO/IEC 2012 - Al rights reserved 189


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

ISO/IEC 19500-3:2012(E)

Container |+definedin +contents | Contained
(from BaselDL Contains =(from BaselDL
0..1 0..n

ProvidesDef o Bk

EventPortDef

**Confstraints in English**
withinfa ComponentDef

**Confstraints in OCL **

[1]AHacetDef can be defined only

[1] {ddfinedIn.oclType = Com ponentDef}

“*Constraints in Englis h**
[2]AReceptacleDefcan be defined only
within a ComponentDef

“*Constraints in OCL **
[2] {definedIn.ocIType = Com ponentDeff

**Constraints in English**
[3] An EventinteractionDefcan be
defined only within a ComponentDef

**Constraints in OCL **

[3]{definedIn.ocIType = ComponentDef}

*Constraints in English**
vithin a HomeDef

*Constraints in OCL **

4] A FactoryDef can be defined only

4] {definedIn.oclType = HomeDef}

FactoryDef
1

Figure 11

An instan

**Cofistraints in English**
[5]AFinderDef can be defined only within
a‘HlomeDef

**Constraints in OCL **
[5]{definedIn.oclType = HomeDef}

|

|
FinderDef
1
I

**Gonstraints in English**
within a HomeDef

**Constraints in OCL **
[6]{definedIn.oclType = HomeDef}

[6] APrimaryKeyDef can be defined only

14- Constraints on Containment of Elements Defined In ComponentDef

eof ComponentDef describes a CORBA component in an abstract manner. The definition contains a

description of all features of a component that are visible from the outside. More precise, it defines all interfaces
including interfaces that are implicit or used for event communication. In detail, the features of component that are visible

to the outside are:

« 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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e receptacles of a component; that is, all interfaces that are used by a component.

e 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
ComponentFeature is defined. The metaclasses ComponentDef, ProvidesDef, UsesDef, and EventPortDef are defined as

subclasses

of the metaclass ComponentFeature.

Com ponentFeature

I

Pro

desDef UsesDef ComponentDef EventPortDef

All of Cof
the Basell
page 189,

The folloy
name den
constraint
the Assoc

The <<im,
manifest.
is also ign
specificati
containme
would be
generatior
given that

The fact tl
they have
operation

nponentDef's composition Associations shown in the main diagram (Figure 11.12 on page 188) arg
D, metamodel’s Contains Association between Container.and Contained. As shown by Figure 11
ComponentDef inherits that Association from InterfacePef, which inherits it from Container.

ing class diagram (Figure 11.15 on page 192) details these derived Associations. A “/” prefix in 4
tes that the Association is derived, and sets.the MOF's “isDerived” property for the Association
for each of the derived Associations are expressed in the OMG's Object Constraint Language an
ations are derived from the Contains Association.

plicit>> stereotype is a standard UML stereotype that designates the Association as conceptual r
An <<implicit>> Association is‘ignored when generating IDL for the metamodel via the MOF-IDI
ored when deriving the XMINDTD for the metamodel via the MOF-XML mapping specified by
on. The Contains associationt is sufficient for generating the accessor methods in the IDL allowis
nts to be traversed. If.these Associations were not marked as <<implicit>>, then additional acce

of these additional’accessor methods would expand the footprint of the IDL interfaces more than
the containnjents can be traversed by the single inherited Contains Association.

hat these.<<implicit>> Associations are ignored when generating the IDL for the metamodel does
no bgaring on the contents of a repository. The “reflective” interfaces that all MOF metaobjects it
calléd metaObject that returns a metaobject. This metaobject is part of the metamodel rather thar

derived from
.13 on

n Association
The
1 declare how

ither than

| mapping. It
the XMI

g the

sor methods

penerated to do thelmbore focused traversals that they conceptualize. In the judgement of the submitters the

is warranted,

not mean that
hherit have an
part of a

model; in

41 R s “~ 11 " -~ 1o RS U o] 1 . s £ 41 - J.1 71
UICT " WUTUS, TU TS dULUAIT y " d TIHUTAIIICUTAUUJUU LT UTIAU TS Pal t UT UITUCS U TP LU UT UTCUTIIUTAIITUUCT.  TIIC

definitions of

the <<implicit>> 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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/Component_Facet

**Constrdints in English**

[7] All of tle FacetDef metaobjects that populate
this Assogiation also populate the
CompongntDefs inherited Contains Association

Container +definedin 0.n Contained
from BaselDL; Contains {from BaselDL])
+contents
0.1
UsesDef
ProvidesDef 0.n
.n
+facet
IS <<implicit>>
<<implicit>>

/Component_Reteptacle

**Constraints in English**

[8] All of the ReceptacleDef metaobjects that
populate this Association also populate the
ComponentDefs inheritéd/Contains
Association

1 #component

**Constrgints in OCL**

[7] {comppnent.contents->includesAll (provides )}

+compenent

<<im

EmitsDef ‘

+compol

/Componen|

+publishes

**Constraints if OCE**
[8] {component,centents->includesAll (uses)}

licit>>
t Publishes

P

+consumes
0..n

0.n ‘ ‘

PublishesDef

ConsumesDef

**Constrairfts in English** **Constraints i

[9] All of the]Emits Def metaobjects that populate, [10] All of the P
this Association also populate the this Associatio
ComponenfDef's inherited Contains Assbciation

**Constraints in OCL** **Constraints i

[9] {comporfent.contents->includesAlt (emits )} [10] {compone

inherited Contains Association

n English*™*
ublishesDef metaobjects that populate
n also populate the ComponentDefs

**Constraints in English**

[11] All of the ConsumesDef metaobjects thg
this Association also populate the Compone]
inherited Contains Association

n OCL**
ntoontents->includesAll (publishes)}

**Constraints in OCL**
[11]{component.contents->includesAll (cong

t populate
ntDefs

umes)}

Figure 11

15- Implicit Derived Containments with ComponentDef as the Composite

wivad £ 41 ST
v ea—Troth—trt =3 e

11.13 on

HomeDef

cormpasitron—A-staceratrona—alco—arada
S—COHPOSTHORZ 5500 att o sarso—ac—ac

e oztaine Ao otian Ao chosgrn 10 Ty
C— OIS xS 0CTat O x5SO wir i T 15

page 189, HomeDef descends from Container. All of the components of its composition Associations descend from

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.
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FinderDef
FactoryDef —
 —

<<implicit>> /Home~Finder
/Home tory
1 +home
+home
**Corlstraints in English** HomeDef **Constraints in English**
[12] All of the FactoryDef metaobjects that populate this [13] All of the FinderDef metaobjects that populatg this
Assofiation also populate the HomeDef's inherited Association also populate the HomeDef's inherited
Contgins Association Contains Association
**Corstraints in OCL** **Constraints in OCL*¥
[12] {home.contents->includesAll (factory)} [13] {home.contents->include sAll (finder)}
Figure 11]16- Implicit Derived Containments with HomeDef as the Composite

11.1.2.3 YalueDef Constraints EventsDef

The Value
Componef
extensions
ValueDef.

Figure 11,
operation

The Comy
metaclass
of ValueD

Def metaclass, which is part of the BaseIDL Package, ‘participates in a number of Associations d|
tIDL Package. The emits, publishes, and consumes-declarations that are part of the component 1
all reference a ValueDef. Furthermore, the primaryKey declaration within some declarations refj
However, the IDL type of the ValueDef is coustrained, as explained in the Component Model cla

17 expresses the ValueDef constraints formally. Note that it uses an OCL technique of defining a s
to support recursion, which is required\to traverse the transitive closure of a ValueDef's inheritan

onent IDL metamodel is changed to introduce the new metatype eventtype. This metatype is int

pf and EventDef, however,\instances of ValueDef are not allowed to inherit from instances of Evé

efined by the
jodel IDL
prences a
use.

de-effect free
ce hierarchy.

roduced as a

[EventDef, which is a specializdtion of ValueDef. Inheritance for instances of EventDef is allowed from instances

ntDef.

ValueDef
(from BaselDL)
BventDef —|&isAbstract:boolean
L— <disCustom :boolean

<#isTruncatable : boolean

Figure 11.17- The new metatype eventtype

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
+hasel lntorfacoDaf [17] The return type must be QperationDef ;g]oTn:trai?s ir;yEninsh‘“b o AN
o-n the same as the type of the f B DL e return type mus| be the
- (from BaselDL component that the {tomiBas D) same as the type of the
+sufports 0.n A FactoryDefs home manages. ﬁzmzomnzrr:;tg:;the FindprDef's
**Constraints in OCL**
[171{type = **Constraintsi\OCL**
home.manages .type} [18] {type'=lhome.manages .type}
FadtoryDef FinderDef |~
— |

0..n/ Hinder

0.n ComponentDef | _ 1 +component

mponents \:\‘ 0..n+home t——T‘

+
[+

**Constrairfts 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]'A Hom eDef may be dervied from atmostone base.

[21] AComponentDef may not define operations {24} Furthermore, that one base mustbe a HomeDef

[22] Asuppprted InterfaceDef must not be one of the derived forms of Interface Def **Constraints in OCL**

(i.e. a ComponentDef or a HomeDef).

[23]{base->size <= 1}
**Constrairfts in OCL**

[24] {base->notEmptyimplies (base->forAll (oclType = HomeDef)}
[19] {base-}size <=1}

[20] {base-FnotEmptyimplies (base->forAll (oclType = Com ponentDef)}

[21] {conter]ts->forAll (ocIType <> OperationDef)}

[22] {suppofts->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 sand)giveny a
0..1 home definition H’that manages a component type T’, such thatH’lig’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'
<fsAbstract : boolean defines a primary key K', then K' must be identical to oryderived (directly or
<fsCustom : boolean indirectly) from K.
<fsTruncatable : boolean
**Constraints in OCL**

[31,32]
NOTE: Uses previously-defined additional OCL joperation "descendsFrom" ajnd new
additional OCL operation "primaryKey"

{self.base->forAll (baseHome | self.manages.descendsFrom (baseHome.mafages)
and

primaryKey (self)->notEmpty imp lie
primaryKey

(self).type.descendsFrom
(primaryKey(baseHome)type)
)

}
**Additional OCL.Operation**

primaryKey (Home : HomeDef) : PrimaryKeyDef
{

if home'key->isEmpty then
if home.base->isEmpty then
result = home key
€lse
primaryKey (home.base)
endif
else
result= home....

Figure 11]19- Home and Prirhary Key Constraints
11.1.2.5 Constraints on Basic Components

The CORBA Component Model defines the notion of basic components. The ComponentDef metaclass hag an attribute
named isHasi¢»The fact that a component is basic can actually be computed from the component declaratipn — if the
component ODSETVES Certain CONSUaints, it 1S basic. 1nus, SIicly Speaking, the isBasic atribute 1S not necessary. However,
the attribute 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.

0.n
+b,
ase 0..n
InterfaceDef +derived
(from BaselDL)
N—
i +uses \\
+provides 1 ) \\
0.n +providesDef 0..n +usesDef
- UsesDef
ProvidesDef Emultiple : boolean FactoryDef EinderDef
I
+receptacle 0... \ +factory 0...]/+finder
1 1 1
ComponentDef | +component 1 HomeDef

— — — 0... +home

“Engligh* AN /

[33] Bjsic components shall not have

ports pnd do not inherit from other *English* AN

compgnents. [34] Homes of basic Components have
only factories and finders, do not inherit

*OCL from other homes, and manage only

[33] igBasic implies basic components.

facet-pisEmpty and

receplacle->isEmpty and *oCcL*

emits$>isEmpty and [34] manages->isBasic implies

publishes->isEmpty and (key->isEmpty and base->isEmpty and

consymes->isEmpty and manages.isBasic)

base-pisEmpty

Figure 11{20¢,Constraints on Basic Components

11.2 Conformance Criteria

This clause identifies the conformance points required for compliant implementations of the interface repository
metamodel architecture.

196 © ISO/IEC 2012 - All rights reserved


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

ISO/IEC 19500-3:2012(E)

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.

11.3

The XMI [DTDs and IDL for the Interface Repository metamodel are presented in this sub clause. TheyDTDs are
generated [by applying the MOF-XML mapping defined by the XMI specification to the MOF-compliant metamodel
described [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 fequires the inclusion of the reflective interfaces defined in the Meta Object Facility (MOF) specification
(http://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-- -—>

<IELEMBENT XMI (XMl.header?, XMl.content?, XMl difference”,
XMI.extensions*)>
<IATTLIS[T XMI

xrpi.version CDATA #FIXED "1.1"

timestamp CDATA #IMPLIED

verified (true|false) #IMPLIED>

<I-- >
<I-- -—>
<!-- XMI.header contains documientation and identifies the model, -->
<!I-- metamodel, and metametamodel ->
<|-- >

<IELEMBNT XMl header (XMl.documentation?, XMIl.model*, XMIl.metamodel*,
XMI.metametamodel*, XMl.import*)>

<l-- ==
<l|-- -—->
<!-- documentation for transfer 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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<IELEME
<IELEME
<IELEME
<IELEME
<IELEME
<IELEME
<IELEME

NT XMl.contact ANY>

NT XMl.longDescription ANY>

NT XMI.shortDescription ANY>
NT XMI.exporter ANY>

NT XMI.exporterVersion ANY>
NT XMl.exporterID ANY>

NT XMl.notice ANY>

<--

<l--
<l-- XMl.€
<I-- that 0

<!-- the X
<I--

lement.att defines the attributes that each XML element
orresponds to a metamodel class must have to conform to
MI specification.

->

-—->
-—>

<IENTITY

<l--

% XMl.element.att
xmi.id ID #IMPLIED xmi.label CDATA #IMPLIED xmi.uuid
CDATA #IMPLIED ">

<l--

<I-- XML.I
<!I-- corre
<I-- functi

nk.att defines the attributes that each XML element.that
sponds to a metamodel class must have to enable.it'to
pn as a simple XLink as well as refer to model

<!-- consfructs within the same XM file.

<l--

-->
->

-—>
-—->

<IENTITY

<l--

% XML.link.att

href CDATA #IMPLIED xmi.idref IDREF #IMPLIED xml:link
CDATA #IMPLIED xlink:inline (true|false) #IMPLIED
xlink:actuate (show|user) #IMIPLIED xlink:content-role
CDATA #IMPLIED xlink:title*CDATA #IMPLIED xlink:show
(embed|replace|new) #IMPLIED xlink:behavior CDATA
#IMPLIED'>

<l--

<l-- XML
<l--

hodel identifies the model(s) being transferred

-—>

<IELEMH

NTXMI.model ANY>

-->

-—->

-->

<IATTLIST XMIl.model %XMIl.link.att;
xmi.name CDATA #REQUIRED
xmi.version CDATA #IMPLIED>

<l--

<l--

<l-- XMIl.metamodel identifies the metamodel(s) for the transferred

<!|-- data
<l--

-->
-->

198
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<l-- -—>
<l-- -
<!“ XMII IUtdlIIUtdlllUu‘Ui ;UIUI It;ﬁUD tilc IIIUtdIIIUtdIIIUdUi(D) fUI ti 1T ==
<!-- transferred data -->
<l-- -
<IELEMBNT XMIl.metametamodel ANY>
<IATTLISIT XMI.metametamodel %XMl.link.att;
xmi.name CDATA #REQUIRED
xmi.version CDATA #IMPLIED>
<I-- >
<|-- -
<!l-- XML.import identifies imported metamodel(s) -->
<|-- -
<IELEMENT XMl.import ANY>
<IATTLIST XMl.import %XMI.link.att;
xmhi.name CDATA #REQUIRED
xmi.version CDATA #IMPLIED>
<l-- -—->
<l-- -—->
<l-- XMl.gontent is the actual data being transferred -->
<|-- -
<IELEMHBENT XMl.content ANY>
<l-- -—->
<l-- -—->
<I-- XMl.gxtensions contains data to transfer that does not conform -->
<l-- to thg metamodgl(s)‘in the header -->
<l-- -—->
<I[ELEMBNT XMl.extensions ANY>
<IATTLISIT"XMI.extensions
xmi.extender CDATA #REQUIRED>
<|-- -
<l-- -—>
<l-- extension contains information related to a specific model -->
<l-- construct that is not defined in the metamodel(s) in the header -->
<l-- -—->

<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-- -->

<l-- XMl.difference holds XML elements representing differences to a -->

<l-- base model ->

<l-- ==

<IELEMENT XMlI.difference (XMl.difference | XMl.delete | XMl.add |
XMl.replace)*>
<IATTLIS|T XMl.difference %XMI.element.att; %XMl.link.att;>

<l-- >
<I-- >
<!-- XMl.delete represents a deletion from a base model ->
<l-- -->

<IELEMENT XMl.delete EMPTY>
<IATTLIS[T XMl.delete %XMl.element.att; %XMl.link.att;>

<l-- -—->
<|-- -
<!-- XMI.3dd represents an addition to a base model -->
<l-- -—->

<I[ELEMENT XMl.add ANY>
<IATTLIS[T XMl.add %XMIl.element.att; %XMIlink.att;
xrpi.position CDATA "-1">

<l-- -—->
<|-- -—>
<!-- XMl.replace represents the . réplacement of a model construct -->
<!-- with gnother model constfuct in a base model -->
<|-- S

<IELEMENT XMl.replace ANY>
<IATTLIS|T XMl.replace %XMl.element.att; %XMl.link.att;
xrpi.position CDATA "-1">

<l-- -—->
<l-- -—>
<l-- XMl.reference may be used to refer to data types not defined in -->
<l-- the metamodel -->
<l-- -—->

<IELEMENT XMIl.reference ANY>
<IATTLIST XMl.reference %XMlI.link.att;>

<l-- -—->
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<l-- -
<l-- This sub clause contains the declaration of XML elements -
<l-- representing data types ~
<l-- ~

<IELEMENT XMI.TypeDefinitions ANY>
<IELEMENT XMlI.field ANY>

<|ELEMENT- X seqttenTANY
<IELEMHENT XMlI.octetStream (#PCDATA)>
<IELEMBNT XMl.unionDiscrim ANY>

<IELEMBNT XMl.enum EMPTY>
<IATTLISIT XMl.enum xmi.value CDATA #REQUIRED>

<IELEMBENT XMl.any ANY>

<IATTLIST XMl.any %XMl.link.att;
xrni.type CDATA #IMPLIED
xrhi.name CDATA #IMPLIED>

<IELEMBNT XMI.CorbaTypeCode (XMI.CorbaTcAlias|XMI.CorbaTcStruct|
XMI.CorbaTcSequence|XMI.CorbaTcArray|XMI.CorbaTcEnum|
XMI.CorbaTcUnion|XMI.CorbaTcExcept|XMI.CorbaTcString|
XMI.CorbaTcWstring|XMI.CorbaTcShort|XMI.Corbalckong|
XMI.CorbaTcUshort|XMI.CorbaTcUlong|XMI.CorbaTcFloat|
XMI.CorbaTcDouble|XMI.CorbaTcBoolean|XMI;€orbaTcChar|
XMI.CorbaTcWchar|XMI.CorbaTcOctet| XMI:CorbaTcAny|
XMI.CorbaTcTypeCode|XMI.CorbaTcPrincipal XMI.CorbaTcNull|
XMI.CorbaTcVoid|XMI.CorbaTcLongLaong|XMI.CorbaTcUlongLong|
XMI.CorbaTcObjRef|XMI.CorbaTcLengDouble)>

<IATTLIST XMI.CorbaTypeCode %XMIl.element.att;>

?

<IELEMBNT XMI.CorbaTcAlias (XMI;€CorbaTypeCode)>
<IATTLIS[T XMI.CorbaTcAlias

xrpi.tcName CDATA #REQUIRED

xri.tcld CDATA #IMPLIED>

<IELEMHENT XMI.CorbaTcStruct (XMI.CorbaTcField)*>
<IATTLIST XMI.CorbaTcStruct

xrhi.tcName CDATA #REQUIRED

xri.tcld) CDATA #IMPLIED>

<IELEMENT XMlI.CorbaTcField (XMI.CorbaTypeCode)>
<IATTLIST XMI.CorbaTcField
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
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xmi.offset CDATA #REQUIRED>

<IELEMENT XMI.CorbaTcArray (XMI.CorbaTypeCode)>

<IATTLIS

T XMI.CorbaTcArray

xmi.tcLength CDATA #REQUIRED>

<IELEMENT XMI.CorbaTcObjRef EMPTY>

<IATTLIS
X1
X1

<IELEMH
<IATTLIS
X1
X1

<IELEMH
<IATTLIS
X1

<IELEMH
<IATTLIS
X1

<IELEMH
<IATTLIS
X1
X1

<IELEMH
<IATTLIS
X

<IELEMHE
<IATTLIS
X1

<IELEMH
<IATTLIS

T N\ZA AL

I /\IVII.CUI IUGTL;OIUJRUf
ni.tcName CDATA #REQUIRED
ni.tcld CDATA #IMPLIED>

NT XMI.CorbaTcEnum (XMI.CorbaTcEnumLabel)*>
T XMI.CorbaTcEnum

ni.tcName CDATA #REQUIRED

ni.tcld CDATA #IMPLIED>

NT XMI|.CorbaTcEnumLabel EMPTY>
T XMI.CorbaTcEnumLabel
hi.tcName CDATA #REQUIRED>

NT XMI.CorbaTcUnionMbr (XMI.CorbaTypeCode, XMlsany)>
T XMI.CorbaTcUnionMbr
hi.tcName CDATA #REQUIRED>

NT XMI.CorbaTcUnion (XMI.CorbaTypeCodey XMI.CorbaTcUnionMbr*)>
T XMI.CorbaTcUnion

ni.tcName CDATA #REQUIRED

ni.tcld CDATA #IMPLIED>

NT XMI.CorbaTcExcept (XMI.CorbaTcField)*>
T XMI.CorbaTcExcept
i.tcName CDATA #REQUIRED

xmi.tcld CDATA #|MPLIED>

NT XMI.CorbaTeString EMPTY>
T XMI.CorbaTeString
hi.tcLength- CDATA #REQUIRED>

NT XMi=CorbaTcWstring EMPTY>
T XMLCorbaTcWstring

Xn

<IELEME
<IATTLIS

hixtcLength CDATA #REQUIRED>

NT XMI.CorbaTcFixed EMPTY>
T XMI.CorbaTcFixed

xmi.tcDigits CDATA #REQUIRED
xmi.tcScale CDATA #REQUIRED>

<IELEME
<IELEME
<IELEME
<IELEME
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<IELEME
<IELEME
<IELEME
<IELEME
<IELEME
<IELEME
<IELEME

NT XMI.CorbaTcFloat EMPTY>
NT XMI.CorbaTcDouble EMPTY>
NT XMI.CorbaTcBoolean EMPTY>
NT XMI.CorbaTcChar EMPTY>
NT XMI.CorbaTcWchar EMPTY>
NT XMI.CorbaTcOctet EMPTY>
NT XMI.CorbaTcAny EMPTY>

AT N\NAL T

ISO/IEC 19500-3:2012(E)

<IELEME
<IELEME
<IELEME
<IELEME
<IELEME
<IELEME
<IELEME

<IATTLIS

<l--

INT /\IVII.CUI IUGTLIT)’}JUCUL:U EMP 1 \II
NT XMI.CorbaTcPrincipal EMPTY>
NT XMI.CorbaTcNull EMPTY>

NT XMI.CorbaTcVoid EMPTY>

NT XMI.CorbaTcLongLong EMPTY>
NT XMI.CorbaTcUlongLong EMPTY>
NT XMI.CorbaTcLongDouble EMPTY>

T XMI xmlIns:BaselDL CDATA #IMPLIED>

-—>

<l--
<l-- MET/
<l--
<l--

AMODEL PACKAGE: BaselDL

->
->

<IENTITY
PK_US
PK_LQ
PK_UL

<IENTITY
<IENTITY
DK_CO
DK_AL
DK_SE

<l--

% BaselDL:PrimitiveKind '(PK_NULL| PK_VOID|PK_SHORT| PK_LONG|

HORT|PK_ULONG|PK_FLOAT|PK_DOUBLE|PK_BOOLEAN|PK_CHAR|PK_OCTET|PK_ANY]|

NGDOUBLE| PK_WSTRING|PK_TYPEEODE|PK_WCHAR|PK_PRINCIPAL|PK_STRING]|

ONGLONG|PK_OBJREF| PK_LONGEONG)">

% BaselDL:ParameterMode '(PARAM_IN| PARAM_OUT|PARAM_INOUT)">

% BaselDL:DefinitionKindy(DK_NONE|DK_ALL|DK_ATTRIBUTE]|

NSTANT|DK_EXCEPTION|DK_INTERFACE|DK_MODULE|DK_OPERATION|DK_TYPEDEF|

AS|DK_STRUCT|DK:UNION| DK_FIXED|DK_ENUM|DK_PRIMITIVE|DK_STRING|

QUENCE|DK_WSTRING|DK_ARRAY|DK_REPOSITORY)">

-—>

<l--

<l-- META
<l--

AMODEE-CLASS: BaselDL.Typed

<l--

-->
-->

<IELEME

NT BaselDL:Typed.idIType (BaselDL:IDLType)*>

<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-- -->

<!-- METAMODEL CLASS: BaselDL.ParameterDef -->

<l-- -->

<-- =

<IELEMENT BaselDL:ParameterDef.identifier (#PCDATA|XMl.reference)*>
<IELEMENT BaselDL:ParameterDef.direction EMPTY>
<IATTLIS|T BaselDL:ParameterDef.direction xmi.value %BaselDL:ParameterMode; #REQUIRED>
<IENTITY % BaselDL:ParameterDefFeatures '%BaselDL:TypedFeatures; |
BaselD| :ParameterDef.identifier |
BaselD| :ParameterDef.direction'>
<IENTITY % BaselDL:ParameterDefAtts '%BaselDL: TypedAtts;
identifigr CDATA #IMPLIED
direction %BaselDL:ParameterMode; #IMPLIED'>
<I[ELEMENT BaselDL:ParameterDef (%BaselDL:ParameterDefFeatures;)*>

<IATTLIS|T BaselDL:ParameterDef %BaselDL:ParameterDefAtts;>

<l-- -—->
<l-- >
<!-- METAMODEL CLASS: BaselDL.Contained ->
<|-- -
<l-- -—->

<I[ELEMENT BaselDL:Contaified.definedIn (BaselDL:Container)*>
<IELEMENT BaselDL:Gontained.identifier (#PCDATA|XMI.reference)*>
<IELEMENT BaselIDL:Contained.repositoryld (#PCDATA|XMI.reference)*>

<IELEMENT BaselDL:Contained.version (#PCDATA|XMI.reference)*>

<IENTITY % BaselDL:ContainedFeatures 'XMIl.extension |
BaselDL:Contained.definedIn |
BaselDL:Contained.identifier |
BaselDL:Contained.repositoryld |
BaselDL:Contained.version'>

<IENTITY % BaselDL:ContainedAtts '%XMl.element.att; %XMI.link.att;
definedIin IDREFS #IMPLIED
identifier CDATA #IMPLIED
repositoryld CDATA #IMPLIED
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version CDATA #IMPLIED>
<IELEMENT BaselDL:Contained (%BaselDL:ContainedFeatures;)*>

<IATTLIST BaselDL:Contained %BaselDL:ContainedAtts;>

<l-- -—>
<I-- =

<!-- METAMODEL CLASS: BaselDL.ConstantDef -->

<l-- -—>

<l-- -—>

<IELEMBNT BaselDL:ConstantDef.constValue (XMl.any)>

<IENTITY % BaselDL:ConstantDefFeatures '%BaselDL:TypedFeatures; |
BaselD|.:Contained.definedIn |
BaselD|:Contained.identifier |
BaselD|.:Contained.repositoryld |
BaselD|.:Contained.version |
BaselD|.:ConstantDef.constValue'>

<IENTITY % BaselDL:ConstantDefAtts '%BaselDL: TypedAtts;
defined|n IDREFS #IMPLIED
identifigr CDATA #IMPLIED
repositqryld CDATA #IMPLIED
version|CDATA #IMPLIED">

<IELEMABNT BaselDL:ConstantDef (%BaselDL:ConstantDefFeatures;)*>

<IATTLIS[T BaselDL:ConstantDef %BaselDL:ConstantDefAtts;>

<l-- -—->
<l|-- -—->
<l-- METAMODEL CLASS: BaselDL.Container -->
<l|-- -—->
<l-- -—->

<IELEMBNT BaselDL:Container.contents (BaselDL:Contained|
BaselD|.:ConstantDef|BaselDL:TypedefDef|BaselDL:StructDef|
BaselD|.:UnionDef|BaselDL:EnumDef|BaselDL:AliasDef]|
BaselDL:ValueBoxDef|BaselDL:Container|BaselDL:ModuleDef|
BaselDL:InterfaceDef|ComponentIDL:ComponentDef| ComponentIDL:HomeDef|
BaselDL:ValueDef|[ComponentIDL:EventDef|CIF:ComponentimplDef|
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;)*>

<IATTLIST BaselDL:Container %BaselDL:ContainerAtts;>

<l-- -—>
<l-- >
<!-- METAMODEL CLASS: BaselDL.ModuleDef -->
<l-- >
<I-- -
<IELEMENT BaselDL:ModuleDef.prefix (#PCDATA|XMI.reference)*>
<IENTITY % BaselDL:ModuleDefFeatures '%BaselDL:ContainerFeatures; |
BaselDL:ModuleDef.prefix'>
<IENTITY % BaselDL:ModuleDefAtts '%BaselDL:ContainerAtts;
prefix JQDATA #IMPLIED">
<I[ELEMENT BaselDL:ModuleDef (%BaselDL:ModuleDefFeatures;)*>
<IATTLIS|T BaselDL:ModuleDef %BaselDL:ModuleDefAtts;>
<l-- -—->
<l-- >
<l-- METAMODEL CLASS: BaselDL.IDLType -->
<l-- >
<l-- -—->
<IENTITY % BaselDL:IDLTypeFeatures "XMl.extension">
<IENTITY % BaselDL:IDLTypeAtts '%XMI.element.att; %XMl.link.att;">
<IELEMENT BaselDkL:IDLType (%BaselDL:IDLTypeFeatures;)*>
<IATTLIS|T BaselBL:IDLType %BaselDL:IDLTypeAtts;>
<l-- -—->
<|-- -—>
<l-- METAMODEL CLASS: BaselDL.TypedefDef -->
<|-- -—>
<l-- -—->

<IENTITY % BaselDL:TypedefDefFeatures '%BaselDL:IDLTypeFeatures; |
BaselDL:Contained.definedIn |
BaselDL:Contained.identifier |
BaselDL:Contained.repositoryld |
BaselDL:Contained.version'>
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<IENTITY % BaselDL:TypedefDefAtts 'Y%BaselDL:IDLTypeAtts;
definedin IDREFS #IMPLIED
identifier CDATA #IMPLIED
repositoryld CDATA #IMPLIED
version CDATA #IMPLIED">

(0L TR B
I

<'ELEM|—L|-|-|-\ [T B o (D O 4 D (PR o O o 4 Nk
H IN'T DASTIUL. TyPCUTIUTT | /0DdSTIUL. TypPTUCTITUTIT TAlUlITS, )

<IATTLIST BaselDL:TypedefDef %BaselDL:TypedefDefAtts;>

<l-- >
<I-- >
<!-- METAMODEL CLASS: BaselDL.InterfaceDef -->
<I-- >
<I-- >

<IELEMBNT BaselDL:InterfaceDef.base (BaselDL:InterfaceDef)*>

<IELEMABNT BaselDL:InterfaceDef.isAbstract EMPTY>

<IATTLIS[T BaselDL:InterfaceDef.isAbstract xmi.value (true|false) #REQUIRED>
<IELEMHBNT BaselDL:InterfaceDef.isLocal EMPTY>

<IATTLIS[T BaselDL:InterfaceDef.isLocal xmi.values(true|false) #REQUIRED>

<IENTITY % BaselDL:InterfaceDefFeatures '%BaselDL:IDLTypeFeatures; |
BaselD|.:Contained.definedIn |
BaselD|:Contained.identifier |
BaselD|.:Contained.repositoryld |
BaselD|.:Contained.version |
BaselD|.:Container.contents |
BaselD| :InterfaceDef.base
BaselD| :InterfaceDef.isAbstract |
BaselD|.:InterfaceDefiisL-ocal'>

<IENTITY % BaselDL:InterfaceDefAtts '%BaselDL:IDLTypeAtts;
defined|n IDREES #IMPLIED
identifigr CDATA #IMPLIED
repositqryld’CDATA #IMPLIED
version CDATA #IMPLIED
base IDREFS #IMPLIED
isAbstract (true|false) #IMPLIED
isLocal (truelfalse) #IMPLIED'>

<IELEMENT BaselDL:InterfaceDef (%BaselDL:InterfaceDefFeatures;)*>

<IATTLIST BaselDL:InterfaceDef %BaselDL:InterfaceDefAtts;>
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<l-- -—>
<l-- -->
<!-- METAMODEL CLASS: BaselDL.Field -->
<l-- -->
<l-- -—>
<IELEMENT BaselDL:Field.identifier (#PCDATA|XMI.reference)*>
<IENTITY % BaselDL:FieldFeatures '%BaselDL:TypedFeatures; |
BaselD| :Field.identifier'>
<IENTITY % BaselDL:FieldAtts '%BaselDL: TypedAtts;
identifigr CDATA #IMPLIED">
<I[ELEMENT BaselDL:Field (%BaselDL:FieldFeatures;)*>
<IATTLIS|T BaselDL:Field %BaselDL:FieldAtts;>
<l-- -—->
<I-- >
<l-- METAMODEL CLASS: BaselDL.StructDef -->
<I-- >
<l-- -—->
<IELEMENT BaselDL:StructDef.members (BaselDL:Fie|d)*>
<IENTITY % BaselDL:StructDefFeatures '%BaselDL:TypedefDefFeatures; |
BaselD| :StructDef.members'>
<IENTITY % BaselDL:StructDefAtts '%BaselDL:TypedefDefAtts;">
<IELEMENT BaselDL:StructDef (%BaselDL:StructDefFeatures;)*>
<IATTLIS|T BaselDL:StructDefi%BaselDL:StructDefAtts;>
<l-- -—->
<|-- -—->
<l-- METAMODELCLASS: 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-- -—>
<l-- METAMODEL-ELtASS BasetbtEnumDbef =
<l-- -—>
<l-- -—>
<IELEMBNT BaselDL:EnumDef.members (#PCDATA|XMI.reference)*>
<IENTITY % BaselDL:EnumDefFeatures '%BaselDL:TypedefDefFeatures; |
BaselD|.:EnumDef.members'>
<IENTITY % BaselDL:EnumDefAtts '%BaselDL:TypedefDefAtts;
membefs CDATA #IMPLIED'>
<IELEMBNT BaselDL:EnumDef (%BaselDL:EnumDefFeatures;)*>
<IATTLIS[T BaselDL:EnumDef %BaselDL:EnumDefAtts;>
<l-- -—->
<lI-- -—->
<l-- METAMODEL CLASS: BaselDL.AliasDef -->
<lI-- -—->
<l-- -—->
<IENTITY % BaselDL:AliasDefFeatures '%BaselDL:TypedefDefFeatures; |
BaselDL:Typed.idIType'>
<IENTITY % BaselDL:AliasDefAtts '%BaselDL: TypedefDefAtts;
idIType (IDREFS #IMPLIED>
<IELEMHBNT BaselDL:AliasDef (%BaselDL:AliasDefFeatures;)*>
<IATTLIS[T BaselDL;AliasDef %BaselDL:AliasDefAtts;>
<l-- -—->
<l-- -—->
<l-- METAMODEL 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;
bound CDATA #IMPLIED">

<IELEMENT BaselDL:WStringDef (%BaselDL:WStringDefFeatures;)*>

<IATTLIS|T 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; |
BaselD|.:FixedDef.digits
BaselD| :FixedDefsscale'>

<IENTITY % BaselDL:FixedDefAtts '%BaselDL:IDLTypeAtts;
digits CDATA #IMPLIED
scale CDATA #IMPLIED'>

<I[ELEMENT BaselDL:FixedDef (%BaselDL:FixedDefFeatures;)*>

<IATTLIST BaselDL:FixedDef %BaselDL:FixedDefAtts;>

<l-- -—->
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<l-- METAMODEL CLASS: BaselDL.SequenceDef
<l--
<I--

-->

-->

<IELEMENT BaselDL:SequenceDef.bound (#PCDATA|XMIl.reference)*>

-->
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<'ENTIT\ [ VAN = [T=¥ Y e o 4 10/ M [T B o = 4 1
H /0 DASCIUL.OTUUTTILCUTIT CALUITS  /0DASTIUL. TyPTUTl TAWUITS, |

BaselDL:SequenceDef.bound>

<IENTITY % BaselDL:SequenceDefAtts '%BaselDL:TypedAtts;
bound CDATA #IMPLIED">

<IELEMABNT BaselDL:SequenceDef (%BaselDL:SequenceDefFeatures;)*>

<IATTLIS[T BaselDL:SequenceDef %BaselDL:SequenceDefAtts;>

<l--

<lI--
<l-- METAMODEL CLASS: BaselDL.ArrayDef
<l--
<l--

-—>

-->

<IELEMBNT BaselDL:ArrayDef.bound (#PCDATA|XMI.reference)*>

<IENTITY % BaselDL:ArrayDefFeatures '%BaselDL:TypedFeatures; |
BaselD|:ArrayDef.bound'>

<IENTITY % BaselDL:ArrayDefAtts '%BaselDL: TypedAtts;
bound CDATA #IMPLIED">

<IELEMABNT BaselDL:ArrayDef (%BaselDL:ArrayDefFeatures;)*>

<IATTLIS[T BaselDL:ArrayDef\%BaselDL:ArrayDefAtts;>

<l--

<l|--
<l-- METAMODELCLASS: 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;>

<l-- -—>
<l-- -—>

<l-- METAMODEL CLASS: BaselDL.UnionField -->

<l-- ==

<l-- -—>

<IELEMENT BaselDL:UnionField.identifier (#PCDATA|XMIl.reference)*>

<IELEMENT BaselDL:UnionField.label (XMl.any)>

<IENTITY % BaselDL:UnionFieldFeatures '%BaselDL:TypedFeatures; |
BaselD|L :UnionField.identifier |

BaselD|.:UnionField.label'>

<IENTITY % BaselDL:UnionFieldAtts '%BaselDL: TypedAtts;
identifigr CDATA #IMPLIED">

<IELEMENT BaselDL:UnionField (%BaselDL:UnionFieldFeatures;)*>

<IATTLIS|T BaselDL:UnionField %BaselDL:UnionFieldAtts;>

<l-- -—->
<l-- >
<!l-- METAMODEL CLASS: BaselDL.ValueMemberDef ->
<l-- >
<l-- -—->

<I[ELEMENT BaselDL:ValueMembérbef.isPublicMember EMPTY>
<IATTLIS|T BaselDL:ValueMemberDef.isPublicMember xmi.value (true|false) #REQUIRED>

<IENTITY % BaselDL:VialueMemberDefFeatures '%BaselDL: TypedFeatures; |
BaselD|.:ContainedydefinedIn |
BaselD[ :Contained:identifier |
BaselD| :Contained.repositoryld |
BaselD|.:Contained.version |
BaselDL :ValueMemberDef.isPublicMember'>

<IENTITY % BaselDL:ValueMemberDefAtts '%BaselDL:TypedAtts;
definedIn IDREFS #IMPLIED
identifier CDATA #IMPLIED
repositoryld CDATA #IMPLIED
version CDATA #IMPLIED
isPublicMember (true|false) #MPLIED">

<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-- -—>

<IELEMBNT BaselDL:ValueDef.interfaceDef (BaselDL:InterfaceDef)*>
<IELEMBNT BaselDL:ValueDef.base (BaselDL:ValueDef)*>

<IELEMBNT BaselDL:ValueDef.abstractBase (BaselDL:ValueDef)*>
<IELEMBNT BaselDL:ValueDef.isAbstract EMPTY>

<IATTLIS[T BaselDL:ValueDef.isAbstract xmi.value (true|false) #REQUIRED>
<IELEMABNT BaselDL:ValueDef.isCustom EMPTY>

<IATTLIS[T BaselDL:ValueDef.isCustom xmi.value (true|false) #REQUIRED>
<IELEMABNT BaselDL:ValueDef.isTruncatable EMPTY>

<IATTLIS[T BaselDL:ValueDef.isTruncatable xmi.valuec(true|false) #REQUIRED>
% BaselDL:ValueDefFeatures '%BaselDL:ContainerFeatures; |
:ValueDef.interfaceDef |

:ValueDef.base |

:‘ValueDef.abstractBase |

:ValueDef.isAbstract |

:ValueDef.isCustom |

:ValueDef.isTruncatable'>

% BaselDL:ValueDefAtts '%BaselDL:ContainerAtts;
Def IDREFS #IMPLIED

isTruncgtable (truelfalse) #MPLIED">

<IELEMENT BaselDL:ValueDef (%BaselDL:ValueDefFeatures;)*>

<IATTLIST BaselDL:ValueDef %BaselDL:ValueDefAtts;>

<l-- -—->
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<!-- >
<!-- METAMODEL CLASS: BaselDL.ValueBoxDef ->
<!-- -—>
<l-- >

<IENTITY % BaselDL:ValueBoxDefFeatures '%BaselDL:TypedefDefFeatures;'>

L

<|ENT|T\ o/l [T ¥ R 1 n Db Abbeal0l T B o (D = O TN |
H I 70 DASTIUL. VAIUTDUAUCIALLL  /0DdSTIUL. TYPTUTIUTIALLS,

<IELEMENT BaselDL:ValueBoxDef (%BaselDL:ValueBoxDefFeatures;)*>

<IATTLIS|I BaselDL:ValueBoxDef %BaselDL:ValueBoxDefAtts;>

<l-- >
<I-- >
<!-- METAMODEL CLASS: BaselDL.OperationDef ->
<l|-- >
<l-- -—>

<IELEMENT BaselDL:OperationDef.exceptionDef (BaselDL:ExceptionDef)*>
<IELEMENT BaselDL:OperationDef.isOneway EMPTY>

<IATTLIS|T BaselDL:OperationDef.isOneway xmi.value (true|false) #REQUIRED>
<IELEMENT BaselDL:OperationDef.parameters (BaselDL:ParameterDef)*>
<IELEMENT BaselDL:OperationDef.contexts (#PCDATA|XMI.reference)*>

<IENTITY % BaselDL:OperationDefFeatures '%BaselDL:TypedFeatures; |
BaselD|.:Contained.definedIn |
BaselD[ :Contained.identifier |
BaselD|.:Contained.repositoryld |
BaselD|.:Contained.versiony
BaselD|.:OperationDef.exceptionDef |
BaselD| :OperationDef.isOneway |
BaselD| :OperationDef.parameters |
BaselD| :OperationDef.contexts'>

<IENTITY % BaselDL:OperationDefAtts '%BaselDL: TypedAtts;
defined|nNBREFS #IMPLIED

identifier CDATA #IMPLIED
repositoryld 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-- -—>

<|[ELEMENTBasetbtExceptionBeftypeCode--CorbaType€Code)
<IELEMBNT BaselDL:ExceptionDef.members (BaselDL:Field)*>
<IENTITY % BaselDL:ExceptionDefFeatures '%BaselDL:ContainedFeatures; |
BaselD|:ExceptionDef.typeCode |
BaselDL:ExceptionDef.members'>
<IENTITY % BaselDL:ExceptionDefAtts '%BaselDL:ContainedAtts;>
<IELEMBNT BaselDL:ExceptionDef (%BaselDL:ExceptionDefFeatures;)*>

<IATTLIST BaselDL:ExceptionDef %BaselDL:ExceptionDefAtts;>

<l-- -—->
<l-- -—->
<l-- METAMODEL CLASS: BaselDL.AttributeDef -->
<lI-- -—->
<l-- -—->

<IELEMABNT BaselDL:AttributeDef.setException{BaselDL:ExceptionDef)*>
<IELEMBNT BaselDL:AttributeDef.getException (BaselDL:ExceptionDef)*>
<IELEMBNT BaselDL:AttributeDef(isReadonly EMPTY>

<IATTLIS[T BaselDL:AttributeDef.isReadonly xmi.value (true|false) #REQUIRED>

<IENTITY % BaselDL:AttributeDefFeatures '%BaselDL: TypedFeatures; |
BaselD|.:Containedydefinedin |
BaselD|.:Contained-identifier |
BaselD|.:Contained.repositoryld |
BaselD|.:Contained.version |
BaselDL AttributeDef.setException |
BaselDL:AttributeDef.getException |
BaselDL:AttributeDef.isReadonly'>

<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;>

<l-- -
<l-- —

<l-- METAMODEL PACKAGE: CIF -

<l-- >

<l-- >

<IENTITY % CIF:ComponentCategory '(PROCESS|SESSION|ENTITY|SERVICE)">

<l-- —~>
<l-- >
<l-- METAMODEL CLASS: CIF:ArtifactDef >
<l-- -—>
<l-- -—->

<IENTITY % CIF:ArtifactDefFeatures '%BaselDL:ContainedFeatdres;'>
<IENTITY % CIF:ArtifactDefAtts '%BaselDL:ContainedAtts;'>
<IELEMENT CIF:ArtifactDef (%CIF:ArtifactDefFeatures;)*>

<IATTLIS|T CIF:ArtifactDef %CIF:ArtifactDefAtts;>

<l-- -—->
<l-- >
<l-- METAMODEL CLASS: CIF:SegmentDef -->
<I-- >
<l-- -—->

<IELEMENT CIF:SegmentDef.artifact (CIF:ArtifactDef)*>
<IELEMENT CIF:SegmentDef.features (ComponentIDL:ComponentFeature)*>

<IELEMENT CIlk:SegmentDef.policies (CIF:Policy)*>

<IELEMENT CIF:SegmentDef.isSerialized EMPTY>

<IATTLIST CIF:SegmentDef.isSerialized xmi.value (true|false) #REQUIRED>

<IENTITY % CIF:SegmentDefFeatures '%BaselDL:ContainedFeatures; |
CIF:SegmentDef.artifact |
CIF:SegmentDef.features |
CIF:SegmentDef.policies |
CIF:SegmentDef.isSerialized">

<IENTITY % CIF:SegmentDefAtts '%BaselDL:ContainedAtts;
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artifact IDREFS #IMPLIED
features IDREFS #IMPLIED

policies
isSeriali

<IELEME

IDREFS #IMPLIED
zed (truelfalse) #IMPLIED">

NT CIF:SegmentDef (%CIF:SegmentDefFeatures;)*>

oo A b 0L O O S A
<'ATTLISI CIT . OTYITITTIIUTT /0 UIT . OTYITICTITIUTIALLS,

<l--

-->

<!l--
<l-- META
<l--
<l--

AMODEL CLASS: CIF:ComponentimplDef -->
-->

>

<IELEME
<|ELEME
<IATTLIS
<IENTITY
CIF:Co
CIF:Co
<IENTITY
compor
categor
<IELEME
<IATTLIS

<l--

NT CIF:ComponentimplDef.component (ComponentIDL:ComponentDef)*>

NT CIF:ComponentimplDef.category EMPTY>

T CIF:ComponentimplDef.category xmi.value %CIF:ComponentCategory; #REQUIRED>
% CIF:ComponentimplDefFeatures '%BaselDL:ContaiherFeatures; |
mponentimplDef.component |

mponentimplDef.category'>

% CIF:ComponentimplDefAtts '%BaselDL:ContainerAtts;

ent IDREFS #IMPLIED

y %CIF:ComponentCategory; #IMPLIED">

NT CIF:ComponentimplDef (% CIF:ComponentimplDefFeatures;)*>

T CIF:ComponentimplDef %CIF:ComponentimplDefAtts;>

-—>

<l|--
<l-- META
<lI--
<l--

AMODEL CLASS:CIF:Policy ->

-—->

<IENTITY

% CIF:PolicyFeatures "XMIl.extension'>

<IENTITY % CIF:PolicyAtts '%XMIl.element.att; %XMl.link.att;'>

<IELEMENT CIF:Policy (%CIF:PolicyFeatures;)*>

<IATTLIS

<l--

T CIF:Policy %CIF:PolicyAtts;>

-—->
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<l|-- -
<l-- METAMODEL CLASS: CIF:HomelmplDef ->
<!-- -—>
<l-- >

<IELEMENT CIF:HomelmplDef.home (ComponentIDL:HomeDef)*>

<|ELEM|—L|-|- ol Ll 1 [T - L olE.o 4l b\
H ONT CUIT . TTUITITTITTPIDCT. CUTTIPUTITTIL_TTTTPT (U GUTTTPUTITTIUTTTPTOUTT)

<IENTITY % CIF:HomelmplDefFeatures '%BaselDL:ContainerFeatures; |
CIF:HomelmpIDef.home |
CIF:HomelmplDef.component_impl'>

<IENTITY % CIF:HomelmplDefAtts '%BaselDL:ContainerAtts;
home IDREFS #MPLIED
compornent_impl IDREFS #MPLIED'>

<IELEMENT CIF:HomelmplDef (%CIF:HomelmplDefFeatures;)*>

<IATTLIS|T CIF:HomelmplDef %CIF:HomelmplDefAtts;>

<l-- -—->
<l-- -—>
<l-- METAMODEL PACKAGE: ComponentIDL -->
<l-- -—>
<l-- -—->
<l-- -—->
<l-- >
<l-- METAMODEL CLASS: ComponentIDL:ComponentFeature -->
<|-- >
<l-- -—->

<IENTITY % ComponentIDL:ComponentFeatureFeatures 'XMl.extension">
<IENTITY % ComponentIDL:ComponentFeatureAtts '%XMl.element.att; %XMI.link.att;'>
<IELEMENT ComponentIDL:ComponentFeature (%ComponentIDL:ComponentFeatureFeatures;)*>

<IATTLIS|T ComponentIDL: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;)*>

<IATTLIST ComponentIDL:ComponentDef %ComponentIDL:ComponentDefAtts;>

<l-- -—>
<l-- -—>
<!-- METAMODEL CLASS: ComponentIDL:ProvidesDef -->
<I-- >
<I-- -

<IELEMBNT ComponentIDL:ProvidesDef.provides (BaselDL:InterfaceDef)*>

<IENTITY % ComponentIDL:ProvidesDefFeatures '%BaselDL:ContainedFeatufes; |
CompopentIDL:ProvidesDef.provides"

<IENTITY % ComponentIDL:ProvidesDefAtts '%BaselDL:ContainedAtts;
providep IDREFS #IMPLIED">

<IELEMBNT ComponentIDL:ProvidesDef (%Component|DL:ProvidesDefFeatures;)*>

<IATTLISIT ComponentIDL:ProvidesDef %ComponentiBL:ProvidesDefAtts;>

<l-- -—->
<I-- -—>
<!-- METAMODEL CLASS: ComponentIDL:HomeDef -->
<I-- -—>
<l-- -—->

<IELEMBNT ComponentIDL:HomeDef.component (ComponentIDL:ComponentDef)*>

<IELEMBNT Component|BL:HomeDef.primary_key (BaselDL:ValueDef)*>

<IELEMBNT ComponentIDL:HomeDef.supports (BaselDL:InterfaceDef)*>

<IENTITY % ComponentIDL:HomeDefFeatures '%BaselDL:InterfaceDefFeatures; |
CompopentlDL:HomeDef.component |

CompopentIDL: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;>
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<l-- -—>

<l-- -->

<l-- METAMODEL CLASS: ComponentIDL:FactoryDef -->

<l-- -->

<l-- -—->

<'ENTIT\ r‘/IO CUI MPuricl ItiDL.detUl yDUfFUdtUI TS 'n/IOBdDUiDL.O}JUI dt;Ul IDCfFUdtUI Ub,'

<IENTITY % ComponentIDL:FactoryDefAtts '%BaselDL:OperationDefAtts;">

<IELEMENT ComponentIDL:FactoryDef (% ComponentIDL:FactoryDefFeatures;)*>

<IATTLIS|T ComponentIDL:FactoryDef %ComponentIDL:FactoryDefAtts;>

<l-- >

<l-- <>

<!-- METAMODEL CLASS: ComponentIDL:FinderDef -->

<I-- >

<l-- -—->

<IENTITY % ComponentIDL:FinderDefFeatures '%BaselDL:OperationDefFeatures;'>

<IENTITY % ComponentIDL:FinderDefAtts '%BaselDL:@perationDefAtts;'>

<IELEMENT ComponentIDL:FinderDef (%ComponentIDL:FinderDefFeatures;)*>

<IATTLIS|T ComponentIDL:FinderDef %ComponeéntIDL:FinderDefAtts;>

<l-- -—->

<l-- >

<l-- METAMODEL CLASS: CompaonentIDL:EventPortDef -->

<|-- -—->

<l-- -—->

<IELEMENT Component|DL:EventPortDef.type (ComponentIDL:EventDef)*>

<IENTITY % ComponentIDL:EventPortDefFeatures '%BaselDL:ContainedFeatures; |
ComponpentIDL:EventPortDef.type'>

<IENTITY % ComponentIDL:EventPortDefAtts '%BaselDL:ContainedAtts;

type IDREFS #IMPLIED'>

<IELEME

NT ComponentIDL:EventPortDef (% ComponentIDL:EventPortDefFeatures;)*>

<IATTLIST ComponentIDL:EventPortDef %ComponentIDL:EventPortDefAtts;>

<l--

-—->
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<|-- -
<l-- METAMODEL CLASS: ComponentIDL:EmitsDef ->
<I-- >
<l-- -—>

<IENTITY % ComponentIDL:EmitsDefFeatures '%ComponentIDL:EventPortDefFeatures;'>

<'ENTIT\ n/IO CUIII}JUI ICI I“DLEI I IithﬁfAttb Ir}IOCUI IMPUricl It:DL.EVUI ItPUItDUI‘A‘ltD,'
<IELEMBNT ComponentIDL:EmitsDef (%ComponentIDL:EmitsDefFeatures;)*>

<IATTLIST ComponentIDL:EmitsDef %ComponentIDL:EmitsDefAtts;>

<l-- >
<I-- >
<!-- METAMODEL CLASS: ComponentIDL:ConsumesDef >
<I-- <>
<l-- -—->

<IENTITY % ComponentIDL:ConsumesDefFeatures '%ComponentlBL:EventPortDefFeatures;'>
<IENTITY % ComponentIDL:ConsumesDefAtts '%Component]DL:EventPortDefAtts;'>
<IELEMBNT ComponentIDL:ConsumesDef (%ComponentlDL:ConsumesDefFeatures;)*>

<IATTLISIT ComponentIDL:ConsumesDef %ComponentIDL:ConsumesDefAtts;>

<l-- -—->
<l|-- -—->
<l-- METAMODEL CLASS: Component|DL:UsesDef -->
<l|-- -—->
<l-- -—->

<IELEMBNT ComponentIDL:UsesDef.uses (BaselDL:InterfaceDef)*>
<IELEMBNT ComponentIDL:UsesDef.multiple EMPTY>

<IATTLIST ComponentIDL:UsesDef.multiple xmi.value (true|false) #REQUIRED>
<IENTITY % ComponentIDL:UsesDefFeatures '%BaselDL:ContainedFeatures; |

Compopent!iDL: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;)*>
<IATTLIS|T ComponentIDL:PublishesDef %ComponentIDL:PublishesDefAtts;>

<|-- -—
<!I-- >

<!-- METAMODEL CLASS: ComponentIDL:EventDef >
<IENTITY % ComponentIDL:EventDefFeatures '%BaselDL:ValuéDefFeatures;">
<IENTITY % ComponentIDL:EventDefAtts '%BaselDL:ValueDefAtts;'>

<IELEMENT ComponentIDL:EventDef (%ComponentlDL:EventDefFeatures;)*>
<IATTLIS|T ComponentIDL:EventDef %ComponentIDL:EventDefAtts;>

11.3.2 IDL for the BaselDL Package

#pragma
#include

module E
{
interfag
interfag
typede
interfag

interfaceParameterbDef:

prefix "ccm.omg.org"
"Reflective.idl"

BaselDL

e TypedCiass;

e Typed;

sequence<Typed> TypedSet;
e‘ParameterDefClass;

typedef 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 IDLType;

typedef sequence<IDLType> IDLTypeSet;

ISO/IEC 19500-3:2012(E)

interfa .
e TypedefDef;
sequence<TypedefDef> TypedefDefSet;
e InterfaceDefClass;

e InterfaceDef;

sequence<interfaceDef> InterfaceDefSet;
e FieldClass;

e Field;

sequence<Field> FieldSet;

e StructDefClass;

e StructDef;

sequence<StructDef> StructDefSet;

e UnionDefClass;

e UnionDef;

sequence<UnionDef> UnionDefSet;

e EnumDefClass;

e EnumDef;

sequence<EnumDef> EnumDefSet;

e AliasDefClass;

e AliasDef;

sequence<AliasDef> AliasDefSet;

e StringDefClass;

e StringDef;

sequence<StringDef> StringDefSet;

e WstringDefClass;

e WstringDef;

sequence<WstringDef> WstringDefSet;
e FixedDefClass;

e FixedDef;

sequence<FkixedDef> FixedDefSet;

e SequenceDefClass;

e SequenceDef;
sequence<SequenceDef> SequenceDefSet;
e AfrayDefClass;

interface ArrayDef;

typedef sequence<ArrayDef> ArrayDefSet;
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;

interface ValueBoxDef;

typedef sequence<ValueBoxDef> ValueBoxDefSet;

interfa :
e OperationDef;
sequence<OperationDef> OperationDefSet;
e ExceptionDefClass;

e ExceptionDef;

sequence<ExceptionDef> ExceptionDefSet;
e AttributeDefClass;

e AttributeDef;

sequence<AttributeDef> AttributeDefSet;

e BaselDLPackage;

rimitiveKind {PK_NULL, PK_VOID, PK_SHORT, PK_LONG, PK_USHORT, PK_ULONG,
T, PK_DOUBLE, PK_BOOLEAN, PK_CHAR, PK_OCTET, PK_ANY, PK_LONGDOUBLE

DK_INTEHRFACE, DK_MODULE, DK_OPERATION, DK TYPEDEF, DK_ALIAS, DK_STRUCT, DK_UNION,

DK_REPPSITORY};
interfage TypedClass : Reflective::RefObject

readqgnly attribute TypedSet all_of, type_typed;
5

interfage Typed : TypedClass
{
IDLType idl_type ()
raiges (Reflective::MofError);
void set_idl_type (in IDLType new_value)
raiges (Reflective::MofError);
}; Il end of interface Typed

interfage"ParameterDefClass : TypedClass

, DK_ENUM, DK_PRIMITIVE, DK_STRING; DK_SEQUENCE, DK_WSTRING, DK_ARRAY,

{

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);

I8
interface ParameterDef : ParameterDefClass, Typed
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string identifier ()
raises (Reflective::MofError);
void set_identifier (in string new_value)
raises (Reflective::MofError);
ParameterMode direction ()
raises (Reflective::MofError);
void get—di i i
raiges (Reflective::MofError);
}; Il end of interface ParameterDef

interfage ContainedClass : Reflective::RefObject

{
|5

readgnly attribute ContainedSet all_of_type_contained;

interfa¢e Contained : ContainedClass

{

Container defined_in ()
raiges (Reflective::NotSet, Reflective::MofError);

void set_defined_in (in Container new_value)
raiges (Reflective::MofError);

void unset_defined_in ()
raiges (Reflective::MofError);

string identifier ()
raiges (Reflective::MofError);

void set_identifier (in string new_value)
raiges (Reflective::MofError);

string repository_id ()
raiges (Reflective::MofError);

void set_repository_id (in string(hew_value)
raiges (Reflective::MofErrof);

string version ()
raiges (Reflective::MofError);

void set_version (in string new_value)
raiges (Reflective::MofError);

string absolute,name ()
raiges (Reflective::MofError);

}; Il end of interface Contained

interfage:ConstantDefClass : TypedClass, ContainedClass
{
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);

b
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interface ConstantDef : ConstantDefClass, Typed, Contained
{
any const_value ()
raises (Reflective::MofError);
void set_const_value (in any new_value)
raises (Reflective::MofError);
}; Il endrofinterface-€ConstantDef

interfage ContainerClass : ContainedClass

{
|5

readqgnly attribute ContainerSet all_of_type_container;

interfage Container : ContainerClass, Contained

inedSet contents ()

ises (Reflective::MofError);

et_contents (in ContainedSet new_value)

ises (Reflective::MofError);

nset_contents ()

ises (Reflective::MofError);

dd_contents (in Contained new_element)

ises (Reflective::MofError);

odify_contents (

ontained old_element,

ontained new_element)

ises (Reflective::NotFound, Reflective:MofError);
emove_contents (in Contained old_element)
ises (Reflective::NotFound, Reflective::MofError);

Contained lookup(
in string search_name)
raiges (Reflective::MofError);
Contained.get_filtered_contents(
in QefinitionKind limit_to_type,
in boolean include_inherited)
raises (Reflective::MofError);
}; Il end of interface Container

interface 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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in string repository_id,

in string version,

in string prefix)

raises (Reflective::MofError);

5

interface ModuleDef : ModuleDefClass, Container

string prefix ()
raiges (Reflective::MofError);
void set_prefix (in string new_value)
raiges (Reflective::MofError);
}; Il end of interface ModuleDef

interfage IDLTypeClass : Reflective::RefObject
{

|5

readgnly attribute IDLTypeSet all_of_type_idltype;

interfage IDLType : IDLTypeClass

{
CORBA::TypeCode type_code ()

raiges (Reflective::MofError);
}; Il end of interface IDLType

interfag¢e TypedefDefClass : IDLTypeClass, ContainedClass
{

|5

readgnly attribute TypedefDefSet all_of. type_typedef_def;

interfa¢e TypedefDef : TypedefDefClass, IDLType, Contained

{
}; Il end of interface TypedefDef

interfage InterfaceDefClass : IDLTypeClass, ContainerClass
{
readgnly attribute\InterfaceDefSet all_of_type_interface_def;
readgnly attribute InterfaceDefSet all_of_class_interface_def;
InteEceDef create_interface_def (

in string.identifier,

in sring repository_id,
in string version,

in boolean is_abstract,
in boolean is_local)

raises (Reflective::MofError);

b

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)
raises (Reflective::MofError);

void modify_base (

inl 1 nt;
erfaceDef new_element)
rais¢s (Reflective::NotFound, Reflective::MofError);
void femove_base (in InterfaceDef old_element)
rais¢s (Reflective::NotFound, Reflective::MofError);
booldan is_abstract ()
rais¢s (Reflective::MofError);
void set_is_abstract (in boolean new_value)
raiges (Reflective::MofError);
booldan is_local ()
raiges (Reflective::MofError);
void set_is_local (in boolean new_value)
raiges (Reflective::MofError);
}; Il end of interface InterfaceDef

interfage FieldClass : TypedClass

{
readqgnly attribute FieldSet all_of_type_field;
readqgnly attribute FieldSet all_of_class_field;
Field[create_field (

in ztring identifier)

raiges (Reflective::MofError);

|5

interfage Field : FieldClass, Typed

{
string identifier ()

raiges (Reflective::MofError);

void}et_identifier (in~string new_value)

raiges (Reflective::MofError);

}; Il end of interface Field

interfage 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);
}; Il end of interface StructDef
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interfage UnionDefClass : TypedefDefClass
{

readagnly attribute UnionDefSet all_of_type_union_def;
readagnly 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)
raiges (Reflective::MofError);

5

interfage UnionDef : UnionDefClass, TypedefDef
{

IDLType discriminator_type ()
raiges (Reflective::MofError);

void set_discriminator_type (in IDLType new_value)
raiges (Reflective::MofError);

UnionField union_members ()
raiges (Reflective::MofError);

void set_union_members (in UnionField new_value)
raiges (Reflective::MofError);

}; Il end of interface UnionDef

interfage EnumDefClass : TypedefDefClass
{

readgnly attribute EnumDefSet all_of_type_enum_def;
readgnly attribute EnumDefSet all_of_class_enum_def;

Def create)enum_def (
ring identifier,

ring repository_id,
ring.version,

ring members)

Enu

raises (Reflective::MofError);

|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
{
readonly attribute AliasDefSet all_of_type_alias_def;
readonly attribute AliasDefSet all_of_class_alias_def;
AliasDef create_alias_def (
in string identifier,

in itot y_id,

in string version)

raiges (Reflective::MofError);
k

interfage AliasDef : AliasDefClass, TypedefDef, Typed
{

}; Il end of interface AliasDef

interfage StringDefClass : IDLTypeClass
{
readqgnly attribute StringDefSet all_of_type_string_def;
readqgnly attribute StringDefSet all_of_class_string_def;
StrinﬂgDef create_string_def (

in Unsigned long bound)

raiges (Reflective::MofError);
k
interfage StringDef : StringDefClass, IDLType
{

unsigned long bound ()

raiges (Reflective::MofError);
void}et_bound (in unsigned long new_value)
raiges (Reflective::MofError);

}; Il end of interface StringDef

interfage WstringDefClass::IDLTypeClass
{
readqgnly attribute WstringDefSet all_of_type_wstring_def;
readqgnly attribute-WstringDefSet all_of_class_wstring_def;
WstringDef create_wstring_def (
in unsigned-long bound)
raises/(Reflective::MofError);

|5

interface WstringDef : WstringDefClass, IDLType
{
unsigned long bound ()
raises (Reflective::MofError);
void set_bound (in unsigned long new_value)
raises (Reflective::MofError);
}; Il end of interface WstringDef

interface FixedDefClass : IDLTypeClass
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{

|5

interfag¢

{

|5

interfag

{

|5

interfag

{

readonly attribute FixedDefSet all_of_type_fixed_def;
readonly attribute FixedDefSet all_of _class_fixed_def;
FixedDef create_fixed_def (

in unsigned short digits,

in short scale)

raises (Reflective::MofError);
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rai
1l eng

readd
readd

in
rai

unsig

void
rai
Il encg

readg

e FixedDef : FixedDefClass, IDLType

igned short digits ()
igdes (Reflective::MofError);

et_digits (in unsigned short new_value)

iges (Reflective::MofError);

scale ()

igdes (Reflective::MofError);

et_scale (in short new_value)

es (Reflective::MofError);

of interface FixedDef
e SequenceDefClass : TypedClass, IDLTypeClass

nly attribute SequenceDefSet all_of_type_sequence_def;
nly attribute SequenceDefSet all_of_class;.sequence_def;

nsigned long bound)

SeqtgnceDef create_sequence_def (
es (Reflective::MofError);

te SequenceDef : SequenceDefClass, Typed, IDLType

ned long bound ()

et_bound (in unsigned long new_value)

rai}es (Reflective::MofEtror);

es (Reflective::MofError);

of interface-SequenceDef

te ArrayDefClass : TypedClass, IDLTypeClass

nly-attribute ArrayDefSet all_of type_array_def;

readonly attribute ArrayDefSet all_of_class_array_def;

Array
inu
rais

5
interface ArrayDef : ArrayDefClass, Typed, IDLType

{

unsig
rais

Def create_array_def (
nsigned long bound)
es (Reflective::MofError);

ned long bound ()
es (Reflective::MofError);
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void set_bound (in unsigned long new_value)
raises (Reflective::MofError);
}; Il end of interface ArrayDef

interface PrimitiveDefClass : IDLTypeClass
{
readonly attribute PrimitiveDefSet all_of_type_primitive_def;
read . o s -
PrimifiveDef create_primitive_def (
in ArimitiveKind kind)
raiges (Reflective::MofError);

|5

interfage PrimitiveDef : PrimitiveDefClass, IDLType
{
PrimitiveKind kind ()
raiges (Reflective::MofError);
void set_kind (in PrimitiveKind new_value)
raiges (Reflective::MofError);
}; Il end of interface PrimitiveDef

interfage UnionFieldClass : TypedClass
{
readqgnly attribute UnionFieldSet all_of type_union) field;
readqgnly attribute UnionFieldSet all_of_class_union_field;
UnionField create_union_field (
in string identifier,
in any label)
raiges (Reflective::MofError);

|5

interfage UnionField : UnionFieldClass, Typed
{
string identifier ()
raiges (Reflective::MofError);
void $et_identifier(in-string new_value)
raiges (Reflective::MofError);
any label ()
raiges (Reflective::MofError);
void $et; label (in any new_value)
raiges. (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
{

boolean is_public_member ()
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rai - IIUI),
void set_is_public_member (in boolean new_value)
raiges (Reflective::MofError);
}; Il end of interface ValueMemberDef

interfage ValueDefClass : ContainerClass, IDLTypeClass

{
readagnly attribute ValueDefSet all_of_type_value_def;
readagnly attribute ValueDefSet all_of_class_value_def;
ValugDef create_value_def (

in string identifier,

ring repository_id,

ring version,

oolean is_abstract,

oolean is_custom,

oolean is_truncatable)

et_interface_def (in InterfaceDef new_value)
ises (Reflective::MofErrof);
nset_interface_def ()

es (Reflective::MofError);

Def base ()

ides (Reflective::NotSet, Reflective::MofError);
et_base (in ValueDef new_value)

ides (Reflective::MofError);

nsetsbase ()

es/(Reflective::MofError);

DefSet abstract_base ()

raises (Reflective::MofError);

void 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);
void set_is_abstract (in boolean new_value)
raises (Reflective::MofError);
bool ts— tom ()
raiges (Reflective::MofError);
void set_is_custom (in boolean new_value)
raiges (Reflective::MofError);
booldan is_truncatable ()
raiges (Reflective::MofError);
void set_is_truncatable (in boolean new_value)
raiges (Reflective::MofError);
}; Il end of interface ValueDef

interfage ValueBoxDefClass : TypedefDefClass
{
readqgnly attribute ValueBoxDefSet all_of_type_value_box_def;
readqgnly attribute ValueBoxDefSet all_of class_value_boéx_def;
ValueBoxDef create_value_box_def (
in string identifier,
in string repository_id,
in string version)
raiges (Reflective::MofError);

|5

interfage ValueBoxDef : ValueBoxDefClass, TypedefDef
{

}; Il end of interface ValueBoxDef

interfage OperationDefClass : TypedClass, ContainedClass
{
readqgnly attribute OperationDefSet all_of type_operation_def;
readqgnly attribute OperationDefSet all_of_class_operation_def;
OperationDef create_operation_def (
in string identifier,
in string_repository_id,
in string.version,
in Hoolean is_oneway,
in ParameterDef parameters,
in string contexts)
raises (Reflective::MofError);

b

interface OperationDef : OperationDefClass, Typed, Contained
{

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 (

void remove_exception_def (in ExceptionDef old_element)
raiges (Reflective::NotFound, Reflective::MofError);
boolgan is_oneway ()
raiges (Reflective::MofError);
void set_is_oneway (in boolean new_value)
raiges (Reflective::MofError);
ParameterDef parameters ()
raiges (Reflective::MofError);
void set_parameters (in ParameterDef new_value)
raiges (Reflective::MofError);
string contexts ()
raiges (Reflective::MofError);
void set_contexts (in string new_value)
raiges (Reflective::MofError);
}; Il end of interface OperationDef

interfage ExceptionDefClass : ContainedClass
{
readqgnly attribute ExceptionDefSet all_of-type_exception_def;
readagnly attribute ExceptionDefSet all_of class_exception_def;
ExceptionDef create_exception_def'(
in string identifier,
in string repository_id,
in string version,
in GQORBA::TypeCode type_code,
in Hield members)
raiges (Reflective::MofError);

|5

interfage ExceptionDef : ExceptionDefClass, Contained
{
CORBA::TypeCode type code ()
raises (Reflective::MofError);
Field 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;
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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 (Reflective::MofError);

|5

interfage AttributeDef : AttributeDefClass, Typed, Contained
{
ExceptionDefSet set_exception ()
raiges (Reflective::MofError);
void}et_set_exception (in ExceptionDefSet new_value)
raiges (Reflective::MofError);
void uinset_set_exception ()
raiges (Reflective::MofError);
void add_set_exception (in ExceptionDef new_element)
raiges (Reflective::MofError);
void modify_set_exception (
in BxceptionDef old_element,
in BxceptionDef new_element)
raiges (Reflective::NotFound, Reflective::MofError);
void remove_set_exception (in ExceptionDef old.element)
raiges (Reflective::NotFound, Reflective::MofExror);
ExceptionDefSet get_exception ()
rai}es (Reflective::MofError);

void set_get_exception (in ExceptionDefSet new_value)
raiges (Reflective::MofError);
void inset_get_exception ()
raiges (Reflective::MofError);
void add_get_exception (in ExceptionDef new_element)
raiges (Reflective::MofError);
void modify_get_exception (
in BxceptionDef old ‘element,
in BxceptionDef new_element)
raiges (Reflective::NotFound, Reflective::MofError);
void remove _(get_exception (in ExceptionDef old_element)
raiges (Reflective::NotFound, Reflective::MofError);
booldanris_readonly ()
raiges. (Reflective::MofError);
void set_is_readonly (in boolean new_value)
raises (Reflective::MofError);
}; 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);
boolean exists (
in InterfaceDef base,
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inl

in InterfaceDef base,

in InterfaceDef derived)

raiges (Reflective::MofError);
void modify_base (

in InterfaceDef base,

in InterfaceDef derived,

in InterfaceDef new_base)

raiges (Reflective::NotFound, Reflective::MofError);
void femove (

in InterfaceDef base,

in InterfaceDef derived)

raises (Reflective::NotFound, Reflective::MofError);

}; Il end of interface InterfaceDerivedFrom

struct

{

iscriminatedByLink

IDLType discriminator_type;
UnionDef union_def;
5

typedef sequence<DiscriminatedByLink> DiscriminatedByLinkSet;

interfa¢e DiscriminatedBy :-Reflective::RefAssociation
{
DisciminatedByLinkSet all_discriminated_by_links()
raiges (Reflective::MofError);
boolgan exists’(
in IDLType-discriminator_type,
in UnionDef union_def)
raiges (Reflective::MofError);

IDLType discriminator_type (in UnionDef union_def)
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)
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raises (Reflective::NotFound, Reflective::MofError);
void remove (
in IDLType discriminator_type,
in UnionDef union_def)
raises (Reflective::NotFound, Reflective::MofError);
}; Il end of interface DiscriminatedBy

struct dByLink
{
IDLType idl_type;
Base|DL::Typed typed;
k

typedef sequence<TypedByLink> TypedByLinkSet;

interfage TypedBy : Reflective::RefAssociation
{
TypedByLinkSet all_typed_by_links()
raiges (Reflective::MofError);
booldan exists (
in IDLType idl_type,
in BaselDL::Typed typed)
raiges (Reflective::MofError);
IDLType idl_type (in BaselDL::Typed typed)
raiges (Reflective::MofError);
void add (
in IDLType idl_type,
in BaselDL::Typed typed)
raiges (Reflective::MofError);
void modify_idl_type (
in IDLType idl_type,
in BaselDL::Typed typed,
in IDLType new_idl_type)
raiges (Reflective::NotFound, Reflective::MofError);
void remove (
in IDLType idl_type;
in BaselDL::Typed typed)
raiges (Reflective::NotFound, Reflective::MofError);
}; Il end of interface TypedBy

struct $upportsLink

InterfaceDef interface_def;
ValueDef value_def;
b
typedef sequence<SupportsLink> SupportsLinkSet;

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 )

raiges (Reflective::MofError);
void modify_interface_def (

in InterfaceDef interface_def,

in ValueDef value_def,

in InterfaceDef new_interface_def)

raiges (Reflective::NotFound, Reflective::MofError);
void femove (

in InterfaceDef interface_def,

in j‘alueDef value_def)
raiges (Reflective::NotFound, Reflective::MofError);
}; Il end of interface Supports

struct YalueDerivedFromLink

{
VaIujDef base;
ValueDef derived;
&

typedef sequence<ValueDerivedFromLink> ValueDerivedFromLinkSet;

interfa¢e ValueDerivedFrom : Reflective::RefAssociation

ValugDerivedFromLinkSet all_valuederived_from_links()
raiges (Reflective::MofError);
boolgan exists (
in ValueDef base,
in alueDef derived)
raiges (Reflective::MofError);
Valu¢gDef base (in ValueDef derived)
raiges (Reflective::MofError);
void add (
in MalueDef-base,
in MalueDef derived)
raiges (Reflective::MofError);
void modify_base (
in ValueDef base,
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

{

ValueDef abstract_derived;
ValueDef abstract_base;
&

typedef sequence<AbstractDerivedFromLink> AbstractDerivedFromLinkSet;

interfage AbstractDerivedFrom : Reflective::RefAssociation
{
AbstilactDerivedFromLinkSet all_abstract_derived_from_links()
raiges (Reflective::MofError);
booldan exists (
in ValueDef abstract_derived,
in falueDef abstract_base)
raiges (Reflective::MofError);
ValueDefSet abstract_base (in ValueDef abstract_derived)
raiges (Reflective::MofError);
void add (
in ValueDef abstract_derived,
in falueDef abstract_base)
raiges (Reflective::MofError);
void modify_abstract_base (
in ValueDef abstract_derived,
in ValueDef abstract_base,
in falueDef new_abstract_base)
raiges (Reflective::NotFound, Reflective::MofError);
void remove (
in ValueDef abstract_derived,
galueDef abstract_base)
ises (Reflective::NotFound; Reflective::MofError);
}; I end of interface AbstractDérivedFrom

struct $etRaisesLink

{
ExceptionDef set_exception;
AttrijuteDef sethattribute;

b

typedef sequence<SetRaisesLink> SetRaisesLinkSet;

interfage SétRaises : Reflective::RefAssociation
{
SetRaisesLinkSet all_set_raises_links()
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)
raiges—(Refltective:NotFound; Reftective-MofError);
void remove (
in BxceptionDef set_exception,
in jttributeDef set_attribute)
raiges (Reflective::NotFound, Reflective::MofError);
}; I end of interface SetRaises

struct CanRaiseLink

{
ExceptionDef exception_def;
OperationDef operation_def;

|5

typedef sequence<CanRaiseLink> CanRaiseLinkSet;

interfage CanRaise : Reflective::RefAssociation
{
CanRaiseLinkSet all_can_raise_links()
raiges (Reflective::MofError);
boolgan exists (
in BxceptionDef exception_def,
in QperationDef operation_def)
raiges (Reflective::MofError);
ExceptionDefSet exception_def (in OperationDef operation_def)
raiges (Reflective::MofError);
void add (
in BxceptionDef exception_ def,
in QperationDef operation_def)
raiges (Reflective::MofError);
void modify_exception_def (
in BxceptionDef\exception_def,
in QperationDef operation_def,
in BxceptionDef new_exception_def)
raiges/(Reflective::NotFound, Reflective::MofError);
void femove (
in ExceptionDef exception_def,
in OperationDef operation_def)
raises (Reflective::NotFound, 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()
raises (Reflective::MofError);
boolean exists (
in i - ptiuu,
in AttributeDef get_attribute)
raiges (Reflective::MofError);
ExceptionDefSet get_exception (in AttributeDef get_attribute)
raiges (Reflective::MofError);
void add (
in BxceptionDef get_exception,
in AttributeDef get_attribute)
raiges (Reflective::MofError);
void modify_get_exception (
in BxceptionDef get_exception,
in AttributeDef get_attribute,
in BxceptionDef new_get_exception)
raiges (Reflective::NotFound, Reflective::MofError);
void remove (
in BxceptionDef get_exception,
in gttributeDef get_attribute)
raiges (Reflective::NotFound, Reflective::MofExror);
}; Il end of interface GetRaises

struct ContainsLink

{
ContIiner defined_in;
Contained contents;
5

typedef sequence<ContainsLink> ContainsLinkSet;

interfage Contains : Reflective::RefAssociation

{

ContainsLinkSet)all_contains_links()
raiges (Reflective::MofError);
booldan exists (
in Qontainer defined_in,
in Gontained contents)
raises (Reflective::MofError);
Container 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 Contained contents,

in Container new_defined_in)

raises (Reflective::NotFound, Reflective::MofError);
void modify_contents (

in Container defined_in,

in Contained contents,
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in jm‘la'rn-ed-n-ew—cmﬂen‘ls_ )
raiges (Reflective::NotFound, Reflective::MofError);

void remove (
in GQontainer defined_in,
in Gontained contents)
raiges (Reflective::NotFound, Reflective::MofError);
}; Il end of interface Contains

interfage BaselDLPackageFactory

{

Base|DLPackage create_base_idl_package ()
raiges (Reflective::MofError);

|5

interfage BaselDLPackage : Reflective::RefPackage
{
readgnly attribute TypedClass typed_ref;
readgnly attribute ParameterDefClass parameter, def _ref;
readgnly attribute ContainedClass contained. ref;
readgnly attribute ConstantDefClass constant_def_ref;
readgnly attribute ContainerClass container_ref;
readqgnly attribute ModuleDefClass module_def_ref;
readgnly attribute IDLTypeClass idltype_ref;
readgnly attribute TypedefDefClass typedef_def_ref;
readqnly attribute InterfaceDefClass interface_def_ref;
readgnly attribute FieldClass field_ref;
readgnly attribute StructDefClass struct_def_ref;
readgnly attribute UnionDefClass union_def_ref;
readgnly attribute EnumDefClass enum_def_ref;
readgnly attribute AliasDefClass alias_def_ref;
readgnly attribute StringDefClass string_def_ref;
readgnly attribute WstringDefClass wstring_def_ref;
readgnly attribute FixedDefClass fixed_def_ref;
readgnly-attribute SequenceDefClass sequence_def ref;

readonly attribute ArrayDefClass array_def_ref;

readonly attribute PrimitiveDefClass primitive_def_ref;

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 SetRaises set_raises_ref;

readonly attribute CanRaise can_raise_ref;

readgnty-attribute-GetRaises get—raises—ref;
readqgnly attribute Contains contains_ref;

5

}; Il end of module BaselDL

11.3.3 IDL for the ComponentIDL Package

#pragma|prefix "ccm.omg.org”
#include|"BaselDL.idI"

module ¢omponentIDL
{

interfage ComponentFeatureClass;

interfage ComponentFeature;

typedef sequence<ComponentFeature> ComponentFeatureSet;

interfage ComponentDefClass;

interfage ComponentDef;

typedef sequence<ComponentDef> ComponentDefSet;

interfage ProvidesDefClass;

interfage ProvidesDef;

typedef sequence<ProvidesDef> ProvidesDefSet;

interfage HomeDefClass;

interfage HomeDef;

typedef sequence<HomeDef> HomeDefSet;

interfage FactoryDefClass;

interfage FactoryDef;

typedef sequence<FactoryDef> FactoryDefSet;

interfage FinderDefClass;

interfage FinderDef;

typedef sequence<FinderDef> FinderDefSet;

interfage EventPortDefClass;

interfage EventPortDef;

typedef sequence<EventPortDef> EventPortDefSet;

interface-EmitsDefClass:

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 ComponentIDLPackage;

interfage-€omponentFeature€lass—Reftective-RefObject
{

|5

readgnly attribute ComponentFeatureSet all_of_type_component_feature;

interfage ComponentFeature : ComponentFeatureClass

{

}; Il end of interface ComponentFeature

interfage ComponentDefClass : BaselDL::InterfaceDefClass, ComponentFeatureClass
{
readqnly attribute ComponentDefSet all_of_type_component_def;
readgnly attribute ComponentDefSet all_of class_component. def;
ComponentDef create_component_def (
in string identifier,
in string repository_id,
in string version,
in boolean is_abstract,
in Hoolean is_local)
raiges (Reflective::MofError);

|5

interfage ComponentDef : ComponentDefClass, BaselDL::InterfaceDef, ComponentFeature
{

ProvidesDefSet facet ()

raiges (Reflective::MofError);
void set_facet (in ProvidesDefSet new_value)
raiges (Reflective::MofError);

void unset_facet ()
raiges (Reflective::MofError);
void}dd_facet (in ProvidesDef new_element)
raiges (Reflective::MofError);
void modify_facet (

in ArovidesDef old_element,

in ProvidesDef new_element)

raises (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)
raises (Reflective::NotFound, Reflective::MofError);
void remove_emits (in EmitsDef old_element)
rai = ;
ConsumesDefSet consumes ()
ises (Reflective::MofError);
et_consumes (in ConsumesDefSet new_value)
ises (Reflective::MofError);
nset_consumes ()
ises (Reflective::MofError);
dd_consumes (in ConsumesDef new_element)
ises (Reflective::MofError);
odify_consumes (
in GonsumesDef old_element,
in GonsumesDef new_element)
raiges (Reflective::NotFound, Reflective::MofError);
void remove_consumes (in ConsumesDef old_element)
raiges (Reflective::NotFound, Reflective::MofError);
UsesPefSet receptacle ()
rai}es (Reflective::MofError);

rrory);

void set_receptacle (in UsesDefSet new_value)
raiges (Reflective::MofError);
void unset_receptacle ()
raiges (Reflective::MofError);
void add_receptacle (in UsesDef new- element)
raiges (Reflective::MofError);
void modify_receptacle (
in UsesDef old_element,
in UsesDef new_element)
raiges (Reflective::NotFound, Reflective::MofError);
void remove_receptacle/(in UsesDef old_element)
raiges (Reflective::NotFound, Reflective::MofError);
Base|DL::InterfaceDefSet supports ()
raiges (Reflective::MofError);
void set_supports (in BaselDL::InterfaceDefSet new_value)
raiges/(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)
raises (Reflective::NotFound, Reflective::MofError);
void remove_supports (in BaselDL::InterfaceDef old_element)
raises (Reflective::NotFound, Reflective::MofError);
PublishesDefSet publishes ()

246 © ISO/IEC 2012 - All rights reserved


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

ISO/IEC 19500-3:2012(E)

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 ify— i t
in AublishesDef old_element,
in RublishesDef new_element)
raiges (Reflective::NotFound, Reflective::MofError);
void remove_publishes (in PublishesDef old_element)
raiges (Reflective::NotFound, Reflective::MofError);
}; Il end of interface ComponentDef

interfage ProvidesDefClass : BaselDL::ContainedClass, ComponentFeatureClass
{
readagnly attribute ProvidesDefSet all_of_type_provides_def;
readagnly attribute ProvidesDefSet all_of class_provides_def;
ProvidesDef create_provides_def (
in string identifier,
in string repository_id,
in string version)
raiges (Reflective::MofError);

5

interfage ProvidesDef : ProvidesDefClass, BaselDL::Contained, ComponentFeature
{
Base|DL::InterfaceDef provides ()
raiges (Reflective::MofError);
void set_provides (in BaselDL::lnterfaceDef new_value)
raiges (Reflective::MofErrof);
ComponentDef component‘()
raiges (Reflective::MofError);
void set_component(in-ComponentDef new_value)
raiges (Reflective::MofError);
}; Il end of interface ProvidesDef

interfage HomeDefClass : BaselDL::InterfaceDefClass
{
readqgnly-attribute HomeDefSet all_of type home_def;
readonly attribute HomeDefSet all_of_class_home_def;
HomeDef 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)
raises (Reflective::MofError);

void unset_finder ()

T TToT),;

dd_finder (in FinderDef new_element)

ises (Reflective::MofError);

odify_finder (

inderDef old_element,

inderDef new_element)

ises (Reflective::NotFound, Reflective::MofError);
emove_finder (in FinderDef old_element)

ises (Reflective::NotFound, Reflective::MofError);
onentDef component ()

ises (Reflective::MofError);

et_component (in ComponentDef new_value)
ises (Reflective::MofError);

ryDefSet factory ()

ises (Reflective::MofError);

et_factory (in FactoryDefSet new_value)

ises (Reflective::MofError);

nset_factory ()

ises (Reflective::MofError);

dd_factory (in FactoryDef new_element)

ises (Reflective::MofError);

odify_factory (

ises (Reflective::NotFound,Reflective::MofError);
void remove_factory (in FactoryDef old_element)

raiges (Reflective::NotFound, Reflective::MofError);
Base|DL::ValueDef primary_key ()

raiges (Reflective::NotSet, Reflective::MofError);
void}et_primary_key (in BaselDL::ValueDef new_value)
raiges (Reflective::MofError);

void uinset=primary_key ()
raiges/(Reflective::MofError);
Base|DLInterfaceDefSet supports ()

raises (Reflective::MofError);

void 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 : BaselDL::OperationDefClass

{
read i —of— — —def;
readagnly attribute FactoryDefSet all_of_class_factory_def;
FactqryDef create_factory_def (

in string identifier,

ring repository_id,

ring version,

oolean is_oneway,

aselDL::ParameterDef parameters,

ring contexts)

raiges (Reflective::MofError);

interfage FactoryDef : FactoryDefClass, BaselDL::OperationDef

HomeDef home ()
raiges (Reflective::MofError);
void set_home (in HomeDef new_value)
raiges (Reflective::MofError);
}; Il end of interface FactoryDef

interfage FinderDefClass : BaselDL::OperationDefClass
{
readgnly attribute FinderDefSet all_of_type_finder_def;
readgnly attribute FinderDefSet all_of_class_finder_def;
FindgrDef create_finder_def (
in string identifier,
in string repository_id;
in string version,
in Hoolean is_oneway,
in BaselDL::ParameterDef parameters,
in string contexts)
raiges (Reflective::MofError);

|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);

void Jel:ty'pe-(-rn-EvenfBef-new:val'ue)
raiges (Reflective::MofError);

}; Il end of interface EventPortDef

interfage EmitsDefClass : EventPortDefClass, ComponentFeatureClass
{
readqgnly attribute EmitsDefSet all_of_type_emits_def;
readqgnly attribute EmitsDefSet all_of_class_emits_def;
EmitgDef create_emits_def (
in string identifier,
in string repository_id,
in string version)
raiges (Reflective::MofError);

|5

interfage EmitsDef : EmitsDefClass, EventPortDef, ComponentFeature
{
ComponentDef component ()
raiges (Reflective::MofError);
void set_component (in ComponentDef new. value)
raiges (Reflective::MofError);
}; Il end of interface EmitsDef

interfage ConsumesDefClass : EventPortDefClass, ComponentFeatureClass
{
readqgnly attribute ConsumesDefSet all_of_type_consumes_def;
readqgnly attribute ConstimesDefSet all_of _class_consumes_def;
ConsumesDef create- consumes_def (
in string identifier,
in string repository_id,
in string version)
raiges (Reflective::MofError);

|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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in string identifier,

in string repository_id,

in string version,

in boolean multiple)
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rai

interfage UsesDef : UsesDefClass, BaselDL::Contained, ComponentFeature

|5

ComponentDef component ()
raiges (Reflective::MofError);
void set_component (in ComponentDef new_value)
raiges (Reflective::MofError);
Base|DL::InterfaceDef uses ()
raiges (Reflective::MofError);
void set_uses (in BaselDL::InterfaceDef new_value)
raiges (Reflective::MofError);
boolgan multiple ()
raiges (Reflective::MofError);
void set_multiple (in boolean new_value)
raiges (Reflective::MofError);
Il end of interface UsesDef

interfage PublishesDefClass : EventPortDefClass, ComponentFeatureClass

{

|5

interfage PublishesDef : PublishesDefClass, EventPortDef, ComponentFeature

{

|5

readgnly attribute PublishesDefSet all_of type_publishes_def;
readqgnly attribute PublishesDefSet all_of class_publishes_def;
PublishesDef create_publishes_def (

in string identifier,

in string repository_id,

in string version)

raiges (Reflective::MofError);

ComponentDef component ()
raiges (Reflective::MofError);

void set_component (in ComponentDef new_value)
raises (Reflective::MofError);
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::MofError);

|5

interfag

{

}; Il end

e EventDef : EventDefClass, BaselDL::ValueDef

of interface EventDef

struct ProvidesinterfaceLink

{

Base

DL::InterfaceDef provides;

ProvidesDef provides_def;

k
typede

interfag

{

Provi

sequence<ProvidesinterfaceLink> ProvidesinterfaceLinkSet;
e Providesinterface : Reflective::RefAssociation

esinterfaceLinkSet all_provides_interface_links()

ises (Reflective::MofError);
an exists (

aselDL::InterfaceDef provides,
rovidesDef provides_def)

ises (Reflective::MofError);

DL::InterfaceDef provides (in ProvidesDef provides_def)

ises (Reflective::MofError);

dd (
aselDL::InterfaceDef proyvides,
rovidesDef provides_déf)

ises (Reflective::MofError);

odify_provides (
aselDL::InterfaceDef provides,
rovidesDef provides_def,
aselDL::InterfaceDef new_provides)

ises (Reflective::NotFound, Reflective::MofError);

emove-(
aselDL::InterfaceDef provides,
rovidesDef provides_def)

raises (Reflective::NotFound, Reflective::MofError);
}; Il end 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,
in ProvidesDef facet)
rai ives: IIUI),
ComponentDef component (in ProvidesDef facet)
raiges (Reflective::MofError);
ProvidesDefSet facet (in ComponentDef component)
raiges (Reflective::MofError);
void add (
in omponentDef component,
in RrovidesDef facet)
raiges (Reflective::MofError);
void modify_component (
in omponentDef component,
in ArovidesDef facet,
in GomponentDef new_component)
raiges (Reflective::NotFound, Reflective::MofError);
void modify_facet (
in omponentDef component,
in ArovidesDef facet,
in RrovidesDef new_facet)
raiges (Reflective::NotFound, Reflective::MofError);
void femove (
in omponentDef component,
in RrovidesDef facet)
raiges (Reflective::NotFound, Reflective::MofError);
}; Il end of interface ComponentFacet

struct HomeFinderLink

{

Home¢Def home;
FindgrDef finder;

|5

typedef sequence<HomeFinderLink> HomeFinderLinkSet;

interfage HomeFinder : Reflective::RefAssociation

HomeFinderLinkSet all_home_finder_links()
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 — )

raiges (Reflective::NotFound, Reflective::MofError);
void modify_finder (

in HomeDef home,

in AinderDef finder,

in HinderDef new_finder)

raiges (Reflective::NotFound, Reflective::MofError);
void remove (

in HomeDef home,

in HinderDef finder)

raiges (Reflective::NotFound, Reflective::MofError);

}; Il end of interface HomeFinder

struct ComponentEmitsLink

{

ComponentDef component;
EmitgDef emits;

|5

typedef sequence<ComponentEmitsLink> ComponentEmitsLinkSet;

interfage ComponentEmits : Reflective::RefAssociation

{

ComponentEmitsLinkSet all_component_emits_links()
raiges (Reflective::MofError);
booldan exists (
in GomponentDef component,
in §mitsDef emits)
raiges (Reflective::MofError);
ComponentDef component (in EmitsDef emits)
raiges (Reflective::MofError);
EmitgDefSet emits (in ComponentDef component)
raiges (Reflective::MofError);
void add (
in omponentDef component,
in EmitsDef emits)
raises (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,
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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);
}; Il end of interface ComponentEmits
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struct ComponentConsumesLink
{
ComponentDef component;
ConsumesDef consumes;
&

typedef sequence<ComponentConsumesLink> ComponentConsumesLinkSet;

interfage ComponentConsumes : Reflective::RefAssociation

{

raiges (Reflective::MofError);
boolgan exists (
in omponentDef component,
in GonsumesDef consumes)
raiges (Reflective::MofError);
ComponentDef component (in ConsumesDef consumes)
raiges (Reflective::MofError);
ConsumesDefSet consumes (in ComponentDef component)
raiges (Reflective::MofError);
void add (
in omponentDef component,
in GonsumesDef consumes)
raiges (Reflective::MofError);
void modify_component (
in GomponentDef component,
in GonsumesDef consumes,
in GomponentDef new’ component)
raij:s (Reflective::NotFound, Reflective::MofError);
void modify_consumes (
in GomponentDef component,
in GonsumesDef consumes,
in GonsumesDef new_consumes)
raiges. (Reflective::NotFound, Reflective::MofError);

ComironentConsumesLinkSet all_component_consumes_links()

void remove (
in ComponentDef component,
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
{
ComponentReceptacleLinkSet all_component_receptacle_links()
raises (Reflective::MofError);
boolganmexists
in GomponentDef component,
in UsesDef receptacle)
ra}es (Reflective::MofError);

ComponentDef component (in UsesDef receptacle)
raiges (Reflective::MofError);
UsesPefSet receptacle (in ComponentDef component)
raiges (Reflective::MofError);
void add (
in GomponentDef component,
in UsesDef receptacle)
raiT:s (Reflective::MofError);
void modify_component (
in GomponentDef component,
in UsesDef receptacle,
in GomponentDef new_component)
raiT:s (Reflective::NotFound, Reflective::MofError);
void modify_receptacle (
in GomponentDef component,
in UsesDef receptacle,
in UsesDef new_receptacle)
raiges (Reflective::NotFound, Reflective::MofError);
void remove (
in GomponentDef component,
in UsesDef receptacle)
raiges (Reflective::NotFound, Reflective::MofError);
}; Il end of interface ComponentReceptacle

struct Useslinterfacelink

{

Basel|DL::InterfaceDef uses;
UsesPef uses _def;
|5

typedef 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 modify_uses (

in BaselDL::InterfaceDef uses,

in Hmm_ f;
in BaselDL::InterfaceDef new_uses)
raiges (Reflective::NotFound, Reflective::MofError);

void remove (
in BaselDL::InterfaceDef uses,
in UsesDef uses_def)
raiges (Reflective::NotFound, Reflective::MofError);
}; Il end of interface Useslinterface

struct ComponentHomelLink

{
ComponentDef component;
HomeDef home;

&

typedef sequence<ComponentHomeLink> ComponentHomeLinkSet;

interfage ComponentHome : Reflective::RefAssociation
{
ComponentHomeLinkSet all_component_home_links()
raiges (Reflective::MofError);
boolgan exists (
in omponentDef component,
in HomeDef home)
raiges (Reflective::MofError);
ComponentDef component (in HomeDef home)
raiges (Reflective::MofError);
void add (
in GomponentDef component,
in HomeDef home)
raiges (Reflective::MofError);
void modify_component (
in GomponentDef component,
in HomeDef home,
in GomponentDef new_component)
raises (Reflective::NotFound, Reflective::MofError);
void remove (
in ComponentDef component,
in HomeDef home)
raises (Reflective::NotFound, Reflective::MofError);
}; Il end of interface ComponentHome

struct ComponentSupportsLink

BaselDL::InterfaceDef supports;
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ComponentDef components;

B
typedef sequence<ComponentSupportsLink> ComponentSupportsLinkSet;

interface ComponentSupports : Reflective::RefAssociation

{

ComponentSupportsLinkSet all_component_supports_links()

booldan exists (

in BaselDL::InterfaceDef supports,

in GomponentDef components)

raiges (Reflective::MofError);
Base|DL::InterfaceDefSet supports (in ComponentDef components)
raiges (Reflective::MofError);

in BaselDL::InterfaceDef supports,
in GomponentDef components)
raiges (Reflective::MofError);
void modify_supports (
in BaselDL::InterfaceDef supports,
in GomponentDef components,
in BaselDL::InterfaceDef new_supports)
raiges (Reflective::NotFound, Reflective::MofError);
void remove (
in BaselDL::InterfaceDef supports,
in GomponentDef components)
raiges (Reflective::NotFound, Reflective::MofError);
}; Il end of interface ComponentSupports

struct HomeFactoryLink

{

Homg¢Def home;
FactdryDef factory;

|5

typedef sequence<HomeFactoryLink> HomeFactoryLinkSet;

interfage HomeFactory : Reflective::RefAssociation

{

raiges/(Reflective::MofError);
boolgan exists (

in HomeDef home,

in FactoryDef factory)

raises (Reflective::MofError);
HomeDef home (in FactoryDef factory)

raises (Reflective::MofError);
FactoryDefSet factory (in HomeDef home)

raises (Reflective::MofError);
void add (

in HomeDef home,

in FactoryDef factory)

HomiFactoryLinkSet all_home_factory_links()
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raises (Reflective::MofError);
void modify_home (

in HomeDef home,

in FactoryDef factory,

in HomeDef new_home)

raises (Reflective::NotFound, Reflective::MofError);
void modify_factory (

in
in
in
rai
void
in H
in F
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actoryDef factory,

actoryDef new_factory)

es (Reflective::NotFound, Reflective::MofError);
emove (

omeDef home,

actoryDef factory)

raiges (Reflective::NotFound, Reflective::MofError);

}; Il eng

struct (
{
Com
Publi
|5
typede

interfag
{
Com
rai
boole
in

of interface HomeFactory
ComponentPublishesLink

onentDef component;
hesDef publishes;

te ComponentPublishes : Reflective::RefAssociation

es (Reflective::MofError);
an exists (
omponentDef component,

in B

ublishesDef publishes)

raiges (Reflective::MofErrof);

ComponentDef component(in PublishesDef publishes)
raiges (Reflective::MofError);

PublishesDefSet publishes (in ComponentDef component)
raiges (Reflective::MofError);

void add (
in GomponentDef component,
in RublishesDef publishes)
raiges/(Reflective::MofError);

void modify _component (

f sequence<ComponentPublishesLink> ComponentPublishesLinkSet;

onentPublishesLinkSet all_component_publishes_links()

in ComponentDef component,

in 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 EventTypeLink

{
EventbDef-type;

EventPortDef event;

B
typedef sequence<EventTypeLink> EventTypeLinkSet;

interfage EventType : Reflective::RefAssociation

{

Event{TypeLinkSet all_event_type_links()
raiges (Reflective::MofError);
booldan exists (
in BventDef type,
in BventPortDef event)
raiges (Reflective::MofError);
EventDef type (in EventPortDef event)
raiges (Reflective::MofError);
void add (
in BventDef type,
in BventPortDef event)
raiges (Reflective::MofError);
void modify_type (
in BventDef type,
in BventPortDef event,
in BventDef new_type)
ises (Reflective::NotFound; Reflective::MofError);
void remove (
in BventDef type,
in BventPortDef event)
raiges (Reflective::NotFound, Reflective::MofError);
}; Il end of interface EventType

struct APrimaryKeyHomeLink
{

Base|DL::ValueDef primary_key;
HomegDef’home;

5
typedef sequence<APrimaryKeyHomeLink> APrimaryKeyHomeLinkSet;

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);

Base

IDL::ValueDef primary_key (in HomeDef home)

raises (Reflective::MofError);
void add (
in BaselDL::ValueDef primary_key,
in HomeDef home)
raises (Reflective::MofError);

void

ISO/IEC 19500-3:2012(E)

_ —_Key
aselDL::ValueDef primary_key,
omeDef home,

aselDL::ValueDef new_primary_key)

ides (Reflective::NotFound, Reflective::MofError);

emove (

in BaselDL::ValueDef primary_key,

in HomeDef home)

raiges (Reflective::NotFound, Reflective::MofError);
}; Il end of interface APrimaryKeyHome

struct ASupportsHomeDefLink

{

Base

DL::InterfaceDef supports;

HomeDef home_def;

k
typede

interfage ASupportsHomeDef : Reflective::RefAssociation

{

ASug

rai
boole
in B
in H

es (Reflective::MofError);

an exists (
aselDL::InterfaceDef supports,
omeDef home_def)

raiges (Reflective::MofError);

Base
rai
void
in B
in H

es (Reflective::MofError);

dd (

aselDL::InterfaceDef supports,
omeDef home_def)

void

odify_supports (

rai}e:s (Reflective::MofError);

in BaselDL::InterfaceDef supports,

in HomeDef home_def,

in BaselDL::InterfaceDef new_supports)

raises (Reflective::NotFound, Reflective::MofError);

void remove (

in BaselDL::InterfaceDef supports,

in HomeDef home_def)

raises (Reflective::NotFound, Reflective::MofError);
}; Il end of interface ASupportsHomeDef

f sequence<ASupportsHomeDefLink> ASupportsHomeDefLinkSet;

portsHomeDefLinkSet all_a_supports_home_def _links()

DL::InterfaceDefSét-supports (in HomeDef home_def)

interface ComponentIDLPackageFactory
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{

ComponentiDLPackage create_component_idl_package ()
raises (Reflective::MofError);

5

interface ComponentIDLPackage : Reflective::RefPackage

{
readq —
readqgnly attribute ComponentDefClass component_def_ref;
readqgnly attribute ProvidesDefClass provides_def_ref;
readqgnly attribute HomeDefClass home_def_ref;
readqgnly attribute FactoryDefClass factory_def_ref;
readqgnly attribute FinderDefClass finder_def_ref;
readqgnly attribute EventPortDefClass event_port_def _ref;
readqgnly attribute EmitsDefClass emits_def _ref;
readqgnly attribute ConsumesDefClass consumes_def_ref;
readqgnly attribute UsesDefClass uses_def_ref;
readqgnly attribute PublishesDefClass publishes_def_ref;
readqgnly attribute EventDefClass event_def_ref;
readqgnly attribute Providesinterface provides_interface_ref;
readqgnly attribute ComponentFacet component_facet_ref;
readqgnly attribute HomeFinder home_finder_ref;
readqgnly attribute ComponentEmits component_emits. ref;
readqgnly attribute ComponentConsumes component_consumes_ref;
readqgnly attribute ComponentReceptacle component_receptacle_ref;
readqgnly attribute Usesinterface uses_interface_ref;
readqgnly attribute ComponentHome component_home_ref;
readqgnly attribute ComponentSupports .component_supports_ref;
readqgnly attribute HomeFactory home_factory_ref;
readqgnly attribute ComponentPublishes component_publishes_ref;
readqgnly attribute EventType event_type_ref;
readqgnly attribute APrimaryKeyHome a_primary_key_home_ref;
readqgnly attribute ASupportsHomeDef a_supports_home_def_ref;

L
Iy

|5

}; Il end ¢f module ComponentIDL
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12 CIF Metamodel

12.1 CIF Package

In addition to the packages BaselIDL and ComponentIDL, a new package CIF is introduced that contains the metamodel
for the C I’\f\ﬂpﬂf Tmp]pmpnqui‘nﬂ prqvnp“rnr]/ T]‘I;C pq{‘]/qu f\]"\‘f;f\110]}7 (']Pppﬂfl(‘ on f]’\[ll pnmpnmnmt‘,n, pﬂ(‘]{age Since its

main purpose is to enable the modeling of implementations for components specified using the ComporieniIDL
definitiong. This situation is depicted in the following diagram:

BlaselDL

Com|ponentiDL

Figure 12|1- Package structure of CCM ‘metamodels

12.2 (Classes and Associations

The CIF rhetamodel defines-additional metaclasses and associations. An overview on these is to be seen in Figure 12.2.
Their meaning is explaingden the following pages.
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Figure 12{2- CIF metamodel (overview)
12.2.1 ComponentimplDef
This metaglass(isjused to model an implementation definition for a given component definition. It specifies fn association
to CompogentDef 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 implemented
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

00-3:2012(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.
It is also possible to specify that a segment provides the behavior for a number of component features including the
extreme that only one segment implements all component features.

Instances
Containea
which the
programiy
always ex
whereas s

The attrib

12.2.3 |

ArtifactDé
in a mode
componen

ArtifactDeé
other defi

12.2.4

Segment (
applied to
for the art
designed t
specializa

The metai]

bf SegmentDef are always contained in instances of ComponentImplDef and therefore are derived
. SegmentDef has an association to ComponentFeature so that instances can point to all features o
segment is going to implement. SegmentDef has in addition an association to ArtifactDef,.which
ing language constructs (classes) used to actually implement the behavior for componént feature
hetly one artifact for each segment. However, artefacts may be shared between eomponent imple
egments cannot. That’s why the distinction between artefacts and segments has-been modeled in

ite isSerialized is used to indicate that the access to segment is required/to-be serialized or not.
ArtifactDef

f'is used to model abstractions from programming language constructs like classes. Instances fro
represent the elements that provide the behavior for features of a component. Since these can be
t implementations the distinctions between artifacts and segments have been made in the metam

f is a specialization of the metaclass Contained, which means that artifacts are identifiable and ¢
hitions. The only allowed Container for ArtifactDef is ModuleDef.

Policy

efinitions modeled as instances of the metaclass SegmentDef may contain a set of policies that h
realizations of the segment in the implementation code. These policies include for example actiyj
ifact associated to a segment.,The complete set of required policies is not known yet and the me
o be flexible. Policy is,introduced as an abstract metaclass and concrete policies are expected to
ions of that class. SegmentDef aggregates a set of policies.

hodel for component implementations is shown in Figure 12.3.

from
Fa component
arc models of
5. There is
mentations
the CIF.

m ArtifactDef
shared across
del.

ontained in

ave to be
ation policies
amodel is
be defined as
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Container +definedh Contains +contents Contained
(from BaselDL) @ ——| (from BaselDL)
Wﬂ\\\\ /////(I?\’I/
£\ T — L\
InterfaceDef
(from BaselDL)
Al
ComponentDef ComponentFeat{ié
(from ComponentIDL) (from Component/DL)
1 +component . 1.n
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implements implemented_by
0.n 1
<<implicit>>
ORI /segment§Tsegments S(?gr.nentDef 1 _| AifactDef
wcategory : ComponentCategory € gisSerialized : boolean
1 1.n +artifact
0O
/ 1.n
<<Enumeration>>
ComponentCategory Specification of Policies . 0..n
BPROCESS Specification of State *policies
&SESSION Policy
GENTITY
GSERVICE
Figure 12{3- Metamodel for component implementations
12.2.5 HomelmplDef

Home interfaces have to be implemented and their implementation is not part of a component implementation. However,
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 Contaned
(fromrBesetbty — (from BaselDL)
‘gidentifier : string
. ‘arepositoryld : string
<[0..*]>} lookupName() &Leﬁlfdh\ *oontents ™| 2 ersion : string
‘ﬁookup() e Contail — // ‘@<<unchangeable>> / absoluteNamg: : strin
8<<[0..>} getFilteredContents()| 01 —— Contans 0.n 9 - string
/
Lﬁ
hterfaceDef
(ffom BaselDL)
wisApstract : boolean
\dsLpcal : boolean _
\
/\ \\
L ~_
~_
~_
~
HomeDef +home Component_Home +component ComponentDef
(fron} ComponentIDL) 0 (from ComponentIpL.)
.n 1
1 /\ +home 1 /' +component
implements implements
0..n 0.n
forelmplDef | +home_impl manages *eomponent_imp ComponentimplDef
0 p \ecategorys, CemponentCategory
.n
Figure 12|4- Metamodel for home implementations

12.3

This sub ¢
Implemen|

12.3.1

In the pre
following
repositoryj

Conformance Criteria

fation Framework (CIF)* metamodel architecture.

Conformance Points

12.4 MOF DTDs and IDL for the CIF Metamodel

lause identifies the conformance points required for compliant implementations of the Component

yious subelause, the MOF metamodel of the Component Implementation Framework (CIF) was fefined. The
sub Clause defines the XMI format for the exchange of CIF metadata and the IDL for a MOF-compliant CIF
Support for the generation and consumption of the XMI metadata and for the MOF-compliant IIDL is optional.

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

#pragmarprefix—cem-omg-org-

#include|"ComponentIDL.idI"

module ¢IF
{

interfage ArtifactDefClass;

interfage ArtifactDef;

typedef sequence<ArtifactDef> ArtifactDefSet;

interfage SegmentDefClass;

interfage SegmentDef;

typedef sequence<SegmentDef> SegmentDefSet;

interfage ComponentimplDefClass;

interfage ComponentimplDef;

typedef sequence<ComponentimplDef> ComponentimplDefSet;

interfage PolicyClass;

interfage Policy;

typedef sequence<Policy> PolicySet;

interfage HomelmplDefClass;

interfage HomelmplDef;

typedef sequence<HomelmpliDef> HomelmplDefSet;

interfage CIFPackage;

enum GomponentCategory {PROCESS, SESSION, ENTITY, SERVICE};

interfage ArtifactDefClass : BaselDL::ContainedClass
{
readqgnly attribute ArtifactDefSet all_of type_artifact_def;
readqgnly attribute ArtifactDefSet all_of_class_artifact_def;
ArtifactDef create_artifact_def (
in string identifier,
in string repository_id,
in string version)
raiges (Reflective::MofError);

|5

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,
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in string repository_id,

in string version,

in boolean is_serialized)
raises (Reflective::MofError);

5

interface SegmentDef : SegmentDefClass, BaselDL::Contained

{
Artif

ISO/IEC 19500-3:2012(E)

ctDef artifact ()

ides (Reflective::MofError);

et_artifact (in ArtifactDef new_value)
es (Reflective::MofError);
onentlDL::ComponentFeatureSet features ()

iges (Reflective::MofError);

et_features (in ComponentIDL::ComponentFeatureSet new_value)

iges (Reflective::MofError);

dd_features (in ComponentIDL::ComponentFeature new_element)

igdes (Reflective::MofError);

odify_features (
omponentIDL::ComponentFeature old_element,
omponentIDL::ComponentFeature new_element)

ides (Reflective::NotFound, Reflective::MofError);

emove_features (in ComponentIDL::ComponentFeature old_element)

igdes (Reflective::MofError);

et_policies (in PolicySet new_value)

iges (Reflective::MofError);

nset_policies ()

ides (Reflective::MofError);

dd_policies (in Policy new_element)

ises (Reflective::MofErrof);

odify_policies (
olicy old_element,
olicy new_element)

raiges (Reflective::NotFound, Reflective::MofError);

void

remove_policies (in Policy old_element)

raiges (Reflective::NotFound, Reflective::MofError);

boole

an is_sserialized ()

raiges/(Reflective::MofError);
void getis_serialized (in boolean new_value)

raises (Reflective::MofError);

}; Il end 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 (

ins
ins

tring identifier,
tring repository_id,
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