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Foreword

ISO (the

International Organization for Standardization) and

IEC (the International

Electrotechnical

Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental

and non-gov
technology, |
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ernmental, in liaison with 1ISO and IEC, also take part in the work. In the field of inforn
b0 and IEC have established a joint technical committee, ISO/IEC JTC 1.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives}-Part 2.
5k of the joint technical committee is to prepare International Standards::Draft Interng
opted by the joint technical committee are circulated to national bodies for.yoting. Publicat

al Standard requires approval by at least 75 % of the national bodies gasting a vote.

rawn to the possibility that some of the elements of this document'may be the subject of
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Introduction

MPEG, ISO/IEC JTC 1/SC 29/WG 11, has produced many important standards (MPEG-1, MPEG-2, MPEG-4,
MPEG-7, and MPEG-21). MPEG feels that it is important to standardize an application programming interface
(API) for Multimedia Middleware (M3W) that complies with the requirements found in the annex to the
Multimedia Middleware (M3W) Requirements Document Version 2.0 (ISO/IEC JTC 1/SC 29/WG 11  6981).

The dgbjectives of Multimedia middleware (M3W) are to allow applications to execute multimedia
a minimum knowledge of the middleware and to allow applications to trigger updates to-the
extenfl the middleware API. The first goal can be achieved by standardizing the API that the-midg

The

ensu
the n
these

SO/

1

cond goal is much more challenging, as it requires mechanisms to manage the‘middlewa

that this functions according to application needs. The second goal can support the firs
eded standard API to those that provide middleware management. Consegquently, applica
standard management APlIs to generate the multimedia system they require.

FC 23004 provides the following:

) a vision for a multimedia middleware API framework to enable/the transparent and augn
multimedia resources across a wide range of networks and-devices to meet the needs o

) a method to facilitate the integration of APls to‘software components and service
harmonize technologies for the creation, mapagement, manipulation, transport, dis
consumption of content;

) a strategy for achieving a multimedia APl framework by the development of spec
standards based on well-defined functional requirements through collaboration with othg

Functions with
hiddleware to
leware offers.
re APl and to
, by reducing
tions can use

hented use of
f all Users;

5 in order to

tribution and

fications and
r bodies.
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INTERNATIONAL STANDARD ISO/IEC 23004-3:2007(E)

Information technology — Multimedia Middleware —

Part 3:
Component model

1 Scope
This |part of ISO/IEC 23004 defines the Multimedia Middleware (M3W) Component Model and Core

Framework. The context of the M3W Component Model and Core (Framework is Hdescribed in
ISO/IEC 23004-1.

2 Qrganization of this document
This part of ISO/IEC 23004 has the following high level structure:

— (Qlause 1 defines the scope of this part of ISO/IEC 23004.

lause 3 gives an overview of documents that are indispensable for the application of this part of
BO/IEC 23004.

)

— (Qlause 4 gives the terms and definitions-tsed in this part of ISO/IEC 23004.
— (lause 5 gives an overview of the interface suites that are part of the Core Framework.

— (lause 6 contains the detailed-specification of the interfaces of the Core Framework that gre part of the
M3W API. These interfaces are structured as follows:

—+ Instantiation of-realization elements: This subclause contains the interface spegifications for
instantiation of realization elements based on the uuid of a Service (Run Time) as well as based on
the uuid ofta logical component (Service Manager).

—+ Interaction with and between realization elements: This subclause contains fhe interface
specifications for invocation of an operation on a remote Service as well as enabling r¢mote entities
to.invoke an operation on a local Service.

— Clause 7 gives an overview of the realization of the component model and core framework.

— Clause 8 describes the development and packaging of realization elements.

— Clause 9 describes the iterator idiom that is used in the execution framework.

— Clause 10 describes the M3W execution framework. This contains the concepts of the component model
that are relevant at runtime as well as the elements of the core framework that are needed at runtime for

instantiation.

— Clause 11 describes an optional service that enables the instantiation and binding of realization elements
based on the uuid of a logical component.

© ISO/IEC 2007 — All rights reserved 1
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— Service, Meta Data, and Composition: Informative clause that describes the Meta Data of Services and
logical components that enables the Service Manager to instantiate and bind realization elements
(services) based on the uuid of a logical component.

— Clause 12 describes the optional services that enable the remote invocation of operations of a service.

3 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (infTuding any amendments) applies.

ISO/IEC 23004-1, Information technology — Multimedia Middleware — Part 1: Architecture

W3C REC-xmlI-20001006, Extensible Markup Language (XML) 1.0 (Second Edition), W3C Recommengation
6 October 20p0.

W3C REC-xmlschema-1-20041028, XML Schema Part 1: Structures Second Edition, W3C Recommengation
28 October 2p04

W3C REC-xmlschema-2-20041028, XML Schema Part 2: Datatypes Second_Edition, W3C Recommengation
28 October 2p04

4 Terms |and definitions

For the purpgses of this document, the terms and definitions.given in ISO/IEC 23004-1 apply.

2 © ISO/IEC 2007 — All rights reserved
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5 Overview of interface suites

This clause is informative and gives an overview of the interface suites defined in this International Standard.
The interface suites defined in this document belong to the core component model and support framework
that is specified in M3W. The interface suites that belong to the core component model and support
framework deal with instantiation of realization elements and interaction with (and between) realization
elements.

Subclause 6.1 specifies the interfaces suites for Instantiation of realization elements. This contains the
specification of the Runtime Environment and Service Manager role. The Runtime Environment logical
component enables the instantiation of realization element based on an UUID of the realization element
(servipey—The—SerrceManagerJogicalecomponent—enrables—the—rstantiatien—anrd—binding—efa number of

realization elements that realize a certain logical component (based on the UUID of the logical' cgmponent).

U n]form V-l ew — Apphcaf\q@)other middleware|
support v functigffal
""""""""""""""""""""""""""""""""""" b i’ 2. i ':
{oXoRuNe) H :

MW e e D ]
APl [

1

1

1

1 Instantiation and binding Instantiation

: Service Manager]| ———» based on based on service UUID

1 logical component UUID

1

1

I [

1

1

1

Runtime Environment
API
\oo Computing Platform
-

Figure 1 — Overview of the.interface suites (logical components) for creation of realizatign elements

Subclause 6.2 specifies the interface suites for remote method invocation. This contains the specification of
REMIFP used foryproviding operations that can be invoked from a remote M3W device. It alsq contains the
specification of REMI-R used for invocation of operations provided by services on a remote MBW device. A
realization efSREMI-P must be available on the M3W device that hosts the service that i invoked. A
realizgtion.of REMI-R needs to be available on the M3W device that has the invoking entity.

© ISO/IEC 2007 — All rights reserved 3
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Applications and other middleware

Uniform View—

support

Figure

Enable the invocation
operations of interfaces
of service on another M3W device
by service on this M3W device

Enable the invocation
operations of interfaces
of service on this M3W device
by service on another M3W device

API

Compu‘%’@form

2 — Overview of interface suites (logical components) for remote method invocation

6 General support interface suites

6.1
6.1.1 Runti

6.1.1.1 Caqg

The function

Instantiation of realization elements

me Environment

ncepts

bf a Runtime Environment logical component is to enable the instantiation of realization ele

(Services, sg¢e 10.1.7). It can instantiate Services on request of a client. Furthermore the RU

Environment
information o

offers a number of interfaces;for the inspection and manipulation of the Registry that co
n the executable compongnts (see 10.1.14) that contain the Services that can be instantiatg

ments
ntime
htains
d.

6.1.1.2 Types & Constants

6.1.1.2.1 Rublic Types & Constants

6.1.1.2.1.1 Error'Codes

Signature

const rcResult RC_ERR_RUNTIME_NOT_ TIMPLEMENTED = 0x00000001
const rcResult RC_ERR_RUNTIME_CANNOT_INITIALIZE = 0x00000002
const rcResult RC_ERR_RUNTIME_CANNOT_FINALIZAE = 0x00000004
const rcResult RC_ERR_RUNTIME_NO_SUCH_ELEMENT = 0x00000008
const rcResult RC_ERR_RUNTIME_NO_SUCH_SERVICE = 0x00000010
const rcResult RC_ERR_RUNTIME_INVALID_LOCATION = 0x00000020
const rcResult RC_ERR_RUNTIME_INVALID_COMPONENT = 0x00000040
const rcResult RC_ERR_RUNTIME_AIREADY_REGISTERED = 0x00000080
const rcResult RC_ERR_RUNTIME_UNKNOWN_COMPONENT = 0x00000100
const rcResult RC_ERR_RUNTIME_NOT_ALLOWED = 0x00000200

4 © ISO/IEC 2007 — All rights reserved
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Qualifiers

Error-codes

Description

ISO/IEC 23004-3:2007(E)

The non-standard error codes that can be returned by functions of this logical component

Constants
I
NamL: Description
This error is retrred when a
RC_HKRR_RUNTIME_NOT_ IMPLEMENTED Partlcular funct ey -S ?Ot
implemented by the runtime
environment
RC_HRR_RUNTIME_CANNOT_INITIALIZE This error(,¥s returned| when a
component <ontaining a service cannot
be initialized
RC_HRR_RUNTIME_CANNOT_FINALIZE This¢ “error is returned | when an
executable component cannot be
finalized.
RC_HKRR_RUNTIME_NO_SUCH_ELEMENT This error is returned when lan
(instance of an) element is |[requested
that is not available
RC_HRR_RUNTIME_NO_SUCH_SERVICE This error 1s returned when|a service
instance 1s requested and the service
is not available
RC_BRR_RUNTIME_INVALID_ LOEATION This error is returned on arl attempt
to use an invalid location. |For
example for registration of |an
executable component
RC_HRR_RUNTIME_ZINVALID_COMPONENT This error is returned on dn attempt
to register an invalid ¢xecutable
component.
RC_HRR_RUNTIME_ALREADY_REGISTERED This error is returned on ar attempt
to register an executable cdmponent

multiple times

RC_ERR_RUNTIME_UNKNOWN_COMPONENT

RC_ERR_RUNTIME_NOT_ALLOWED

© ISO/IEC 2007 — All rights reserved

This error is returned on an attempt
to modify the registered information
related to an executable component
that is not known to the runtime

environment

This error 1is returned
operation is not allowed

when the
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6.1.1.2.1.2 rcRuntime_ComponentRecord_t

Signature

struct _rcRuntime_ComponentRecord_t {
UUID cmpId;

String location;
} rcRuntime_ComponentRecord_t, *prcRuntime_ComponentRecord_t;

Qualifiers

— struct-element
Description

Data structurg¢ used to pass and store registration of an executable component.

6.1.1.2.1.3 rcRuntime_ContainerRecord_t
Signature
struct _rdRuntime_ContainerRecord_t ({
UUID cmpId;

UUID svcId;
} rcRuntime_ContainerRecord_t, *prcRuntime_ContainefRecord_t;

Qualifiers
— struct-element

Description

Data structure used to pass and store registration of the containment of a service by an exec

component.

6.1.1.2.1.4 rcRuntime_CompliesRecord_t
Signature

struct _rdRuntime_CompliesRecord_t {

UUID complying;

UUID\bJYueprint;

} rcRuntime_CompliesRecord_t, *prcRuntime_CompliesRecord_t;

itable

Qualifiers

— struct-element

Description

Data structure used to pass and store registration of the complies relation between services.
6.1.1.2.2 Model Types & Constants

None

6 © ISO/IEC 2007 — All rights reserved
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6.1.1.3 Logical Component

6.1.1.3.1 Interface-Role Model

4-3:2007(E)

Figure 3 — Interface-Role Model, depicts the interface-role model of the Runtime Environment (grey box). It
shows the interfaces and the roles involved with this component.

RuntimeEnvironmentClient

F—————

I I
| |
| |
| |
| |
| |
| ¥ rcl

0

lient ;
egistrylnspect
rclRegistryView \:’ 9ISty
| rclLoadedComponentMariagement

_..__(‘)<
Lo ¢

v
i i

RunTime Environment

A Rumntime Environment Logical Component contajns‘the Runtime Environment role that provide
interface. This interface can be used by a client to\create instances of services. The Runtime Eny

Figure 3 — Interfacéeé-Role Model

5 the rclClient
ironment role

also Has a number of optional interfaces to modify and inspect the registry of the Runtime Enviropment.

6.1.18.2 Diversity

6.1.1.3.2.1 Provided Interfaces

Table 2
Role Interface Presence
Runtlme Environménti rcIClient Mandatorly
Runtlme Envi-ror-]ment rcIRegistryView Optional
RuntIII_G.EIIViIUIIIIIGIIt refRegictryControt Qptional
Runtime Environment rcIRegistryInspect Optional
Runtime Environment Optional

© ISO/IEC 2007 — All rights reserved
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6.1.1.3.2.2

Configurable Iltems

The behaviour of the Runtime Environment depends on the registry. This registry contains the information the
available executable components, which services are contained by these executable components and which
services are compatible. The registry contents is specified using the following attributes.

Table 3
Role Attribute
Runtime Environment componentRecords
Runtime Enyirornmernt sEatrerR rebs
Runtime EnJironment compliesRecords
6.1.1.3.2.3 Constraints
None
6.1.1.3.3 Instantiation

6.1.1.3.3.1

The logical ¢

Objects Created

bmponent Runtime Environment and the Runtime EQvironment role are always available.

are not creatgd by the clients of the M3W.

Table 4

They

Type

RuntimeEnjy

6.1.1.3.3.2

The following

none

6.1.1.34 E

The logical c(

Object

runtime

Multiplicity

yironment 1

Initial State

constraints apply to the initial state of a logical component instance:

xecution Constraints

mponent Runtime Environment is thread-safe.

6.1.1.4 Ra

6.1.1.4.1
Signature

role Runti

les

Runtime Environment

meEnvironment {

rcRuntime_ComponentRecord_t componentRecords|[];
rcRuntime_ContainerRecord_t containerRecords|[];
rcRuntime_CompliesRecord_t compliesRecords[];

}

© ISO/IEC 2007 — All rights reserved
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Qualifiers

— root

Description

A Runtime Environment enables the instantiation of service based on the registry contents

(componentRecords, containerRecords and compliesRecords). Furthermore it provides interfaces for
the inspection and manipulation of this registry.

Independent Attributes
Table 5
Namp Description
comgonentRecords Used to store the uuid's of the registered g¢xecutable
components and the location on locahly accessible| storage.
contlainerRecords Used to store the binding betweén-services and g¢xecutable
components
comgliesRecords Used to store the complies relation between servikes.
Invarjants

— When the containerRecords contain the association between a service and an executabje component
then componentRecords contains the association between this executable component and a location
an locally accessible storage.
Instantiation

The Runtime Environment role is.always instantiated as part of the Runtime Environment logical fomponent.

Active Behaviour

The Runtime Environment has no active behaviour

6.1.1. Interfaces

6.1.1.5.1 rciClient

Quali
None.
Description

This interface of a Runtime Environment role provides facilities for instantiation of realization elements
(services).

Interface ID

uuid( 41c235af-0417-4731-8627-c11c¢3d51d359 )

© ISO/IEC 2007 — All rights reserved 9
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Remarks

None

6.1.1.5.1.1 getServicelnstance

Signature
rcResult getServicelInstance (

[in] pUUID svcId,
[out] prcIService *retValue

) ;
Qualifiers
— synchrorjous
thread-safe

Description

Creates an instance of the requested service.

Parameters
Table 6
Name Description
sveld Reference to the UUID of the requested service
retValue Reference to.@®he rcIService interface of the crepted
service instance.
Return Valugs
Only non-stapdard error valuesare listed
Table 7
Name Description
RC ERR RUNTIME NO SUCH SERVICE Service UuIlb could not be found in the
pmSiv] J..DtJ._y .
RC ERR RUNTIME CANNOT INITIALIZE Executable component containing the service

Precondition

True

10

could not be initialized

© ISO/IEC 2007 — All rights reserved
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Action

ISO/IEC 23004-3:2007(E)

Creation of an instance of the requested service (or a compliant) service, based on the information in the

registry.

Postcondition

retValue == <reference to rcIService intf of created instance>

6.1.1.5.1.2 getServiceFactory

Signgture

rcRepult getServiceFactory (
[in] pUUID svcId,

) ;

Qualifiers
synchronous
threagl-safe

Descfiption

Creatps a factory for the requested service.

[out] prcIServiceFactory *retValue

Parameters
Table 8
Namp Description
sveld Refierence to the UUID of the service for which |a factory
has to be created
retYalue Reference the rcIService interface of th¢ created

Retuin Values

Only pon=standard error values are listed

service instance.

Table 9

Name

RC_ERR_RUNTIME_NO_SUCH_SERVICE

RC_ERR_RUNTIME_CANNOT_INITIALIZE

© ISO/IEC 2007 — All rights reserved

Description

Service UUID could not be found in the
registry.

Executable component containing the service
could not be initialized
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Precondition

True

Action

Creation of a factory for the requested service (or a compliant) service,

registry.

Postcondition

retValue == <re

faranca-to-relSarnvican

based on the information in the

6.1.1.5.1.3

Signature

.
TCTCTToCToOToToOTCTrVITCT o CTOTY

factory for the requested service>

getCompliesList

rcResult getCompliesList (
[in] QUUID blueprint,

[out]
) :

Qualifiers
synchronous
thread-safe

Description

Returns the UUID the services registered in the-registry that are compliant with the blueprint service.

prcIUuidItr *retValue

Parameters
Table 10
Name Description
blueprint \ Reference to the UUID of the blueprint service
retValue / Reference to rcIUuidItr interface that can be used to walk thjough

the UUIDs of the compliant services.

Return Values

Only non-standard error values are listed

Table 11

Name

RC_ERR_RUNTIME_NOT_IMPLEMENTED

12

Description

This

operation

is

runtime environment

not

implemented by the
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Precondition

True

Action

None

Postcondition

retValue == <reference to rcIUuidItr intf>

6.1.1

.|5.2 rclRegistryView

Qualifiers

None

Desc

This i

Fiption

Interface ID

uuid(

Remarks

None

6.1.1

b.2.1 isComponent

Signgture

rcRe

) ;

sult isComponent (
[in] pUUID ident,
[out] Bool *retValue

Qualifiers

synchronous

threaT-safe

Desc

Returns whether the entity identified by ident is an executable component.

© IS0/

nterface of a Runtime Environment role provides facilities basic inspéction of the registry co

17745387-4687-4bf9-a9dd-7f958d27dc72 )

htents.

ription

IEC 2007 — All rights reserved
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Parameters
Table 12
Name Description
ident Reference to the UUID of the identifier
etValue Bool that indicates whether the entity identified by the

identifier is an executable component

Return Values

Standard

Preconditiorn

True

Action

None.

Postconditign

— retValye == True when entity identified by ident is'an executable component
— retValye == False otherwise
6.1.1.5.2.2 getComponentList

Signature

rcResult ¢getComponentList (
[out] [prcIUuidItr *retValue

) ;

Qualifiers
synchronous

thread-safe

Description

Returns the UUID of the executable components registered in the registry.

Parameters
Table 13
Name Description
retvalue Reference to rcIUuidItr interface that can be used to walk
through the UUIDs of the executable components.
14 © ISO/IEC 2007 — All rights reserved
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Return Values

Only non-standard error values are listed

Table 14

Name Description

This operation is not implemented

RC_ERR_RUNTIME_NOT_IMPLEMENTED by the runtime environment

Precgndition
True
Action
None
Postg¢ondition

retVhlue == <reference to rcIUuidItr intf>

6.1.1.65.2.3 getComponentLocation
Signgture

rcRepult getComponentLocation (
[in] pUUID ident,

[out] String *retValue
)

Qualifiers
synchronous
threag-safe
Descfiption

Returps thedoeation on locally accessible storage of the executable component.

Parameters
Table 15
Name Description
ident Reference to the UUID of the executable component
retValue String that contains the location of the executable
component

© ISO/IEC 2007 — All rights reserved 15
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Return Values

Only non-standard error values are listed

Table 16

Name Description

This operation is not implemented

RC_ERR_RUNTIME_NOT_IMPLEMENTED . .
by the runtime environment

Precondition
True

Action

None.
Postconditign

retValue H= Location of executable component

6.1.1.5.2.4 getContainedList

Signature

rcResult dgetContainedList (
[in] [pUUID cmpId,

[out] [prcIUuidItr *retValue
) :

Qualifiers
synchronous
thread-safe
Description

Returns the YUID of:the services contained by the executable component identified by cmd1d.

Parameters
Table 17
Name Description
retvalue Reference to rcIUuidItr interface that can be used to walk

through the UUIDs of the services.

16 © ISO/IEC 2007 — All rights reserved
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Return Values

Only non-standard error values are listed

Table 18

Name Description

This operation is not implemented

RC_ERR_RUNTIME_NOT_IMPLEMENTED by the runtime environment

Precgndition
True
Action
None
Postg¢ondition

retVhlue == <reference to rcIUuidItr intf>

6.1.1.6.2.5 getContainingList
Signgture

rcRepult getContainingList (
[in] pUUID svcId,

[out] prcIUuidItr *retValue
)

Qualifiers
synchronous
threag-safe
Descfiption

Returps thesUUID of the executable components that contain the service identified by svcId dr a compliant
servide.

Parameters
Table 19
Name Description
retValue Reference to rcIUuidItr interface that can be used to walk

through the UUIDs of the executable components.

© ISO/IEC 2007 — All rights reserved 17
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Return Values

Only non-standard error values are listed

Table 20

Name Description

This operation is not implemented

RC_ERR_RUNTIME_NOT_IMPLEMENTED . .
by the runtime environment

Preconditior
True

Action

None.
Postconditign

retValue 9= <reference to rcIUuidItr intf>

6.1.1.5.3 rglIRegistryControl

Qualifiers
None.
Description
This interfacq of a Runtime Environment role provides\facilities manipulation of the registry contents.
Interface ID
uuid( 4e7b2bl9-e440-462d-9c6c-ccfc02f348ae’)
Remarks

None

6.1.1.5.3.1 registerComponent

Signature

rcResult yegi'stterComponent (
[in] [pUUAID cmpId,
[in] String location

) ;

Qualifiers

synchronous

thread-safe

Description

Add the executable component to the registry so that it can be loaded dynamically at a later time.

Parameters

18 © ISO/IEC 2007 — All rights reserved
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Table 21
Name Description
cmpId Reference to the identified of the executable
component.
location Location on locally’laccessible storage where the
executable component is located
Returln Values
Only pon-standard error values are listed
Table 22
Namp Description
RC_HRR_RUNTIME_TINVALID_LOCATION The locatigﬁ is not wvalid
The “éxecutable componentl is not
RC_HBRR_RUNTIME_INVALID_COMPONENT vakid (does not comply with the M3W
component model) .
RC_HRR_RUNTIME_ALREADY_ REGISTERED The component is already rlegistered
Precgndition
comppnentRecords = A
Action
None
Postgondition
comppnentRecords.= A U <cmpId, location>
6.1.15.3.2 unregisterComponent
Signa'ture
rcResult unregisterComponent (
[in] pUUID cmpId
) ;
Qualifiers
synchronous
thread-safe
© ISO/IEC 2007 — All rights reserved 19
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Description

Remove the executable component from the registry.

Parameters
Table 23
Name Description
Reference to the identifier of the executable
cmpId

Return Values

Standard

Preconditiorn

componentRecords

Action

None.

Postconditign

componentRecords

6.1.1.5.3.3

Signature

rcResult yegisterService
[in] [pUUID cmpId,
[in] [pUUID svcId

) :

Qualifiers

synchronous

thread-safe

A U <cmpId, location>

A

registerService

component.

Description

Add the service to the registry so that it can be instantiated at a later time. This operation creates the binding
between the executable component and the service.

20
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Table 24

Name

cmpl

svcl

Reference

d

Description

to the identifier of the executable

component.

d Reference to the identifier of the service

Retuin Values

Only

non-standard error values are listed

Table 25

Namp

RC_H

RC_H

Precq

cont

AN

RR_RUNTIME_UNKNOWN_COMPONENT

RR_RUNTIME_ALREADY_ REGISTERED

ndition
hinerRecords = A

< X, svcId> = ¢ for all X

Action

None

Post¢ondition

cont

6.1.1

p.34 unregisterService

Signature

hinerRecords = A U <cmpId, svcId>

Description

The sexecutable component
registered yet.

The component is already 1

is not

egistered

rcResult unregisterService (

) ;

Qual

[in] pUUID svcId

ifiers

synchronous

thread-safe

© ISO/IEC 2007 — All rights reserved
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Description

Remove the service from the registry. This operation removes the binding between the executable component

and the service.

Parameters
Table 26
Name Description
svcId Rerference to the 1dentifier orf the service

Return Values

Standard

Preconditiorn

containerRecords = A

Action

None.

Postconditign

containerRecords = A

AN < X, gvcId> = ¢ for all X

6.1.1.5.3.5

Signature

setComplies

rcResult detComplies (

[in] [PUUID complying,
[in] [pUUID blueprint

) :

Qualifiers

synchronous

thread-safe

Description

Add a complies relation to the registry.

22
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Parameters
Table 27
Name Description
complying Reference to the identifier of the compliant service.
blueprint Reference to the identifier of the blueprint service
Retulln Values
Only pon-standard error values are listed
Table 28
Namp Description
RC_HRR_RUNTIME_NOT_ ALLOWED This opeération is not allowed

Precgndition

complliesRecords = A
Action
None
Post¢ondition

contpinerRecords = A U <cOmplying, blueprint>

6.1.1.5.3.6 clearComplies
Signgture

rcRepult clear€omplies (

[in] pPUUID complying,
[in] <pUUID blueprint
)

Qualifiers
synchronous
thread-safe
Description

Remove a complies relation to the registry.

© ISO/IEC 2007 — All rights reserved 23


https://iecnorm.com/api/?name=469ee3c7ad7a92cb4baeb29700326f6e

ISO/IEC 23004-3:2007(E)

Parameters
Table 29
Name Description
complying Reference to the identifier of the compliant service.
blueprint Reference to the identifier of the blueprint service

Return Valuls

Standard
Precondition
compliesRg
Action

None.
Postconditig

containerR

61154 r
Qualifiers
Iterator.
Description

This interfacsd
can be used {

Interface ID
uuid( e18f5be

Remarks

cords = A

n

ecords = A \ <complying, blueprint>

clIComponentitr

is returned as a result of an operation of the rcIRegistryInspect interface. The int¢rface
o walk through the executable components and their locations that are in the registry.

e-ea1f-44a6-ac7d-26a2255a71a9 )

None

6.1.1.5.4.1

Signature

reset

rcResult reset (

) :

Qualifiers

synchronous

24
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Desc

ription

Reset cursor to initial position.

Parameters

None

Return Values

Standard

Precondition

True

Action

None

Post¢ondition

Curs

br is on intial position

6.1.1.5.4.2 next
Signgture
rcRepult next (

[o

) ;

Quali

it] rcRuntime_ComponentRecord_t \*retValue

fiers

synchronous

Desc

Fiption

Returh the next compenentRecord.

ISO/IEC 23004-3:2007(E)

Parameters
Table 30
Nam Description
retValue Returned componentRecord

Return Values

Only non-standard error values are listed

© IS0/

IEC 2007 — All rights reserved
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Table 31

Name Description

RC_ERR_RUNTIME_NO_SUCH_ELEMENT There is no next element

Precondition

Cursor is at position N

Action
Return next gomponentRecord, as a result the cursor position is increased by 1.
Postconditign

Cursor is |at position N+1

6.1.1.5.4.3 atEnd
Signature
rcResult gtEnd (

[out] Bdol *retValue

) :

Qualifiers
synchronous
Description

Return whether the cursor is at the last postion.

Parameters

Table 32
Name Description
retValue Return value

Return Values

Standard

Precondition

Cursor is at position N
Action

None.

26 © ISO/IEC 2007 — All rights reserved
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Postcondition

retValue == True when N is the last position
retValue == False otherwise

6.1.1.5.5 rclContainerltr

Qualifiers

Iterator.

Descfiption

This interface is returned as a result of an operation of the rcIRegistryInspect interface.

canb

e used to walk through the executable components and their contained services.that are in

Interface ID

uuid(

P292732b-5f9b-44e6-92ec-4dbbf65031ad )

Remarks

None

6.1.1

5.5.1 reset

Signgture

rcRe
)

Quali

Eult reset (

fiers

synchronous

Desc

Rese

Fiption

cursor to initial ppasition.

Parameters

None

Retuin Values

The interface
the reqistry.

Standard

Precondition

True

Action

None

© IS0/
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Postcondition

Cursor is on intial position

6.1.1.5.5.2 next
Signature
rcResult next (

[out] rcRuntime_ContainerRecord_t *retValue
) :

Qualifiers
synchronous
Description

Return the ngxt containerRecord.

Parameters
Table 33
Name Description
retValue Returned containexRecord
Return Values
Only non-stadard error values are listed
Table 34
Name Description
RC_ERR_RUNTIME_NO_SUCH JELEMENT There is no next element

Preconditiorn

Cursor is lab'position N

Action
Return next containerRecord, as a result the cursor position is increased by 1.
Postcondition

Cursor is at position N+1

28 © ISO/IEC 2007 — All rights reserved
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6.1.1.5.5.3 atEnd
Signature
rcResult atEnd (

[out] Bool *retValue
)
Qualifiers

Sync LONOLLS.

ISO/IEC 23004-3:2007(E)

Descfiption

Returh whether the cursor is at the last postion.

Parameters

Table 35
Namp Description
retJalue Return value

Return Values

Standard

Precgndition

Curspr is at position N
Action
none.
Postg¢ondition

retVhlue == @rde when N is the last position

retVhlue == False otherwise

6.1.1.5:6—TciComplicsitr

Qualifiers
lterator.

Description

This interface is returned as a result of an operation of the rcIRegistryInspect interface. The interface

can be used to walk through the complies relations that are in the registry.

© ISO/IEC 2007 — All rights reserved

29


https://iecnorm.com/api/?name=469ee3c7ad7a92cb4baeb29700326f6e

ISO/IEC 23004-3:2007(E)

Interface ID

uuid( 9da241cb-8f14-4ff0-9296-e379abbe0b68 )
Remarks

None

6.1.1.5.6.1 reset

Signature

rcResult reset (
) ;

Qualifiers
synchronous
Description
Reset cursor o initial position.
Parameters
None
Return Values
Standard
Precondition
True
Action
None.
Postconditign

Cursor is |on intdal} position

6.1.1.5.6.2 next

Signature
rcResult next (

[out] rcRuntime_CompliesRecord_t *retValue
) ;

Qualifiers

synchronous

30 © ISO/IEC 2007 — Al rights reserved
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Description

Return the next compliesRecord.

Parameters
Table 36
Name Description
retValue Returned compliesRecord
Retunn Values
Only pon-standard error values are listed
Table 37
Namp Description
RC_BRR_RUNTIME_NO_SUCH_ELEMENT There“is no next element

Precgndition

Curspr is at position N
Action
Returp next compliesRecord, as a result the cursor position is increased by 1.
Postg¢ondition

Curspr is at position .N¥1

6.1.1.5.6.3 atEnd
Signgture
rcRepult «@atEnd (

[opt] (Bool *retValue
) ;

Qualifiers
synchronous
Description

Return whether the cursor is at the last position.
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Parameters

Table 38
Name Description
retValue Return value

Return Values

Standard

Preconditiorn

Cursor is |at position N

Action

none.

Postconditign

retValue 4=

retValue 4=

6.1.1.5.7 rglRegistrylnspect

Qualifiers
None.

Description

False otherwise

True when N is the last position

This interfacq of a Runtime Environment role provides facilities inspection of the complete registry conterts.

Interface ID

uuid( c845e1p3-8176-427£9:98e2-dd7e6cf5c9a5 )

Remarks

None

6.1.1.5.7.1

Signature

rcResult getComponentRecords

getComponentRecords

(

[out] prcIComponentItr *retValue

) :

Qualifiers

synchronous

32
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thread-safe
Description

Get all componentRecords in the registry returns a reference to an instance of a componentRecord iterator or
NULL if the list is empty.

Parameters
Table 39
Namp Description
retJalue Reference instance of componentRecord Ateralkor

Retunn Values

Standard

Precgndition
comppnentRecords = A
Action
None
Postgondition

retVhlue == NULL if A ==

retVhlue is iterator for A otherwise

6.1.1.6.7.2 getContainerRecords
Signgture
rcRepult getContainerRecords (

[out] prcIContainerItr *retValue
)

Qualiriers

synchronous
thread-safe
Description

Get all containerRecords from the registry returns a reference to an instance of a containerRecord iterator or
NULL if the list is empty.
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Parameters
Table 40
Name Description
retValue Reference instance of containerRecord iterator

Return Values

Standard

Preconditior

containerRecords = A

Action

None.

Postconditign

retValue H= NULL if A ==
retvValue ig iterator for A otherwise
6.1.1.5.7.3 getCompliesRecords
Signature

rcResult getCompliesRecords
[out]
)i

Qualifiers
synchronous
thread-safe

Description

prcICompliesItr *retValue

(

Get all compliesRecaords in the registry returns a reference to an instance of a compliesRecord iterator or

NULL if the list is empty.

Parameters
Table 41
Name Description
retValue Reference instance of compliesRecord iterator
34 © ISO/IEC 2007 — All rights reserved
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Return Values

Standard

Precondition
compliesRecords = A
Action

None.

Post¢ondition
retVplue == NULL if A ==

retVhlue is iterator for A otherwise

6.1.1.6.8 rclUuidltr
Qualifiers

Iterator.

Descfiption

This ipterface is returned by an operation of the rclLoadedComponentManagement of a Runtimg Environment
role. The interface can be used to walk through a list.of,UUIDs.

Interface ID

uuid( d3bab695-7796-4755-b8ba-09dfféatedeb )
Remarks

None
6.1.1.6.8.1 reset
Signgture

rcRepult reset (

) ;

Qualifiers.

synchronous
Description
Reset cursor to initial position.
Parameters

None

© ISO/IEC 2007 — Al rights reserved 35


https://iecnorm.com/api/?name=469ee3c7ad7a92cb4baeb29700326f6e

ISO/IEC 23004-3:2007(E)

Return Values

Standard

Precondition

True

Action

None.

Postconditic
Cursor 1is
6.1.1.5.8.2

Signature

rcResult n

n

on intial position

next

ext (

[out] pUUID *retValue

) :

Qualifiers
synchronous

Description

Return the ngxt reference to UUID.

Parameters

Table 42
Name Description
retValue Returned UUID ref

Return Values

Only non-stapdard error values are listed

Table 43

Name

RC_ERR_RUNTIME_NO_SUCH_ELEMENT

Precondition

Cursor is at position N

36

Description

There is no next element
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Action

Return next UUID ref, as a result the cursor position is increased by 1.

Postcondition

Curs

or is at position N+1

6.1.1.5.8.3 atEnd

Signature

rcRe
[o
) ;

ISO/IEC 23004-3:2007(E)

Eult atEnd (
1t] Bool *retValue

Qualifiers

synchronous

Desc

Retur,

Fiption

N whether the cursor is at the last position.

Parameters

Table'44

Nam

<] Description

retJalue Return value

Retuin Values

Standard

Precondition

Curs

Actio|

none.

br is at/pesition N

n

Postcondition

retValue == True when N is the last position
retValue == False otherwise

6.1.1.5.9 rclLoadedComponentManagement
Qualifiers

None.

© ISO/IEC 2007 — All rights reserved
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Description

This interface of the Runtime Environment role can be used to manage the lifetime of components. It can be
used to find out which components are loaded, whether they are initialized and to unload these components

Interface ID

uuid( f4a9a915-a2dc-4a28-89a7-f1b96312calf )

Remarks

None

6.1.1.5.9.1

Signature

getLoadedList

rcResult getLoadedList (
[out] pycIUuidItr *retValue

) ;

Qualifiers
Synchronous
Thread-safe

Description

Get all loadeq components. Returns a reference to an BUID iterator instance

Parameters

Table 45
Name Description
retValue Return value

Return Values

Standard

Precondition

A = set of loaded components

Action
none.
Postcondition
retValue ==

retValue ==

38

NULL ifA==C

iterator for a
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6.1.1.5.9.2 isInitialized

Signature

rcResult isInitialized (
[in] pUUID cmpId,

[out] Bool *retValue
) ;

Qualifiers

SyncHironous

Thregd-safe

Descfiption

Returh whether the component is initialized.

Parameters

Table 46

Namp Description

cmplld Reference to idéégifier of executable compohent
retYalue Return valué“
Retunn Values

Standard

Precgndition

True
Action

none.

Post¢ondition

retValue == True when executable component identified by cmpId is initialized

retValue == False otherwise

6.1.1.5.9.3 unloadComponent
Signature
rcResult isInitialized (

[in] pUUID cmpId,
)i
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Qualifiers
Synchronous
Thread-safe
Description

Unload a component.

Parameters
Table 47

Name Description

cmpId Reference to identifier of the executable compongnt

Return Valugs

Only non-stapdard error values are listed
Table 48

Name Description

Executable component cannot be
finalized and therefore not| be
unloaded

RC_ERR_RUNTIME_CANNOT_FINALIZE

Precondition
Executable component identified by empTd is loaded
Action
none.

Postconditign

Executable cpmponent identified by cmpId is unloaded.

6.1.2 ServiceManager

6.1.2.1 Concepts

The function of Service Manager is to enable client to access functionality offered by services without having
knowledge of how the detail implementation of the service. The access is requested by using the standardized
logical component identification. If the requested service has been instantiated before, a response to an
access request will be simply returning the reference to the already instantiated service. If the service has not
been instantiated before, Service Manager will instantiate it (by requesting to the Runtime Environment
through service id) first, and then, hands the reference to the service to the requesting client.
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Service Manager works base on metadata. It keeps the metadata information about logical components
supported by the M3W implementation and also metadata information about services that are installed in the
M3W. Base on these metadata, Service Manager upon a request from client to access certain functionality,
decides which service or services needs to be instantiated (and linked if there are dependencies among
services).

6.1.2.2 Types & Constants

6.1.2.2.1 Error Codes

Signature

consk rcResult RC_ERR_SM_NOT_IMPLEMENTED = 0x00001001
consk rcResult RC_ERR_SM_CANNOT_INITIALIZE = 0x00001002
consk rcResult RC_ERR_SM_CANNOT FINALIZE = 0x00001004
consk rcResult RC_ERR_RUNTIME_ NO_SUCH_ELEMENT = 0x00001008
consk rcResult RC_ERR_SM NO_SUCH_SERVICE = 0x00001010
consk rcResult RC_ERR_SM ALREADY REGISTERED = 0x00001080
consk rcResult RC_ERR_SM_ UNKNOWN_COMPONENT = 0x00001100
consk rcResult RC_ERR_SM NOT_ALLOWED = 0x00001200

Qualifiers

— Hrror-codes
Descfiption

The non-standard error codes that can be returned byfunctions of this logical component

Constants
Table 49

Namp Description
This error is returned when a partiqular

RC_HRR_SM_NOT_ IMPLEMENTED function is not implemented by the xuntime
environment

RC_HRR_SM_CANNOT- INITIALIZE This error 1s returned when a |component
containing a service cannot be initialized

RC_HBRR_SM_CANNOT_ FINALIZE This error is returned when an execytable
component cannot be finalized.

RC_HBRR. (SM'NO_SUCH_ELEMENT This error is returned when an (irlstance of
an) element is requested/referred [that does
ot exXisc.

RC_ERR_SM_NO_SUCH_SERVICE This error is returned when a access to a
service is requested and the service is not
available

RC_ERR_SM_ALREADY_REGISTERED This error 1is returned on an attempt to
register an same object multiple times

RC_ERR_SM_UNKNOWN_COMPONENT This error is returned on an attempt to
request access to a service by give an
unknown logical component as parameter

RC_ERR_SM_NOT_ALLOWED This error is returned when the operation is

not allowed
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6.1.2.3 Logical Component

6.1.2.3.1 Interface-Role Model

Figure 4 — Service Manager’s Interface-Role Model, depicts the interface-role model of the ServiceManager

(grey box). It

A Service M
interface. Thi

shows the interfaces and the roles involved with this component.

ServiceManager Client

rcISMClient< O reISMControl

ServiceManager

1

Figure 4 — Service Manager’s Interface-Role.Model

Anager Logical Component contains the Service dMlanager role that provides the rcISMClient
5 interface can be used by a client to check theJavailability of a certain multimedia functignality

and/or requgst an instance of service. Service Manager role has an optional interface to contrgl the
knowledge/sthte of the Service Manager. This involves registering and un-registering the metadata.
6.1.2.3.2 Diversity
6.1.2.3.2.1 Provided Interfaces
Table 50
Role Interface Presence
Service Manpger J_:c‘I.SMClient Mandatory
Service Manpger ‘s rcISMControl Optional
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6.1.2.

None

6.1.2.

None

6.1.2.

6.1.2.

Servi
M3W

ISO/IEC 23004-3:2007(E)

3.2.2 Configurable Items

3.23 Constraints

3.3 Instantiation

3.31  Objects Created

e Manager logical component and role are always available. They are not created by.the

Table 51

clients of the

Type

sery

6.1.2,

The f

6.1.2.

If imp

Object Multiplicit

iceManager ServiceManager 1

3.3.2 Initial State

bllowing constraints apply to the initial state of a logical component instance:
one

3.4 Execution Constraints

emented with thread, it shall be thread-safe.

6.1.2.4 Roles

6.1.24.1 Service Manager

Signgture

role

ServiceManager {}

Qualifiers

—

[0)§

Description

Service Manager provides access to the functionalities provided by the services. The access request is made
base on standardized logical component.

Instantiation

Service Manager role is always instantiated as part of the Service Manager logical component.

© ISO/IEC 2007 — All rights reserved
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6.1.2.5 Interfaces

6.1.2.5.1  rcISMClient

Qualifiers
None

Description

This interface of Service Manager role provides facilities for instantiation of realization elements (services).

Interface ID

£877fbbl-g2e2-4c3e-ba7a-3bal00036laf

Remarks
None

6.1.2.5.1.1

Signature

rcResult ilsServiceAvailable

isServiceAvailable

[in] QUUID 1lcId,
[out] |Bool retValue

) ;

Qualifiers

— synchrorjous

— thread-sgfe

Description

Inspect whether there is service-instance available for a certain logical component.

(

Parameters
Table 52
Name Description
lcId i
Reference to the UUID of the logical component.
A boolean value. -> there exist service that
retValue implements component ; False ->
otherwise.

Return Values

Only non-standard error values are listed

44
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Table 53
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Name

RC_ERR_SM_UNKNOWN_COMPONENT

Precondition

Description

The logical component that is given
in the input parameter is not
recognized by the Service Manager.

— True

Action

Inspeft the existence implementation of the requested logical component base onjthe knowlddge from the
registered metadata.

Post pondition

— ryetValue == True when there is at least one service that implements the logical component

— 1retValue == False otherwise

6.1.256.1.2 getinstanceForLogicalComponent

Signgture

rcRepult getInstanceForLogicalComponent (

)

[in] pUUID lcId,

Qualifiers

— §

ynchronous

— thread-safe

[out] prcIService *retValue

Descfiption
Get ah instance of service that implements the requested logical component.
Parameters
Table 54
Name Description
lcId Reference to the UUID of the requested logical
component.
retValue Reference to the rcIService interface of the created

© ISO/IEC 2007 — All rights reserved
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Return Values

Only non-standard error values are listed

Table 55

Name

RC_ERR_SM _NO_SUCH_SERVICE

Description

There is not such

service

implementation for the requested

logical component.

RC_ERR_SM|

RC_ERR_SM]|

RC_ERR_SM|

Preconditiorn
— True
Action

Get (instantiz
component.

Postconditic

retValue 5

6.1.252 r

n

cISMControl

Qualifiers

| UNKNOWN_COMPONENT

| CANNOT_INITTIALIZE

| CANNOT_FINALIZE

te if no instance existed‘yet) the handler to the instance of a service for the requested |

= <reference to rclIService implements requested logical component>

The logical component that is\g
in the input parameter)ds
recognized by the Servicé-Managq

The service instanée cannot

initialized
Instantiation of the ser
instance cannot be finali

Typical problem of this error
because the failure
linking/®inding several ser
instances (if several instances
needed to fulfil the reque
logical component)

i ven
not
r.

be

yice
zed.
is
in
yice
are
Eted

Dbgical

None

Description

This interface of Service Manager role provides facilities for register and un-register necessary metadata both

for logical component and service.

Interface ID

8d026b36-d4c7-43ee-a211-e158£d8cb9fc

46
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Remarks

None

6.1.2.5.2.1 registerLogicalComponentMetadata
Signature
rcResult registerLogicalComponentMetadata (

[in] String path,
[out] Bool retValue

ISO/IEC 23004-3:2007(E)

)

Qualifiers
— slynchronous
— thread-safe

Descfiption

Register logical component metadata so that Service Manager implementation knows what afe the logical

comppnents recognized by this M3W implementation.

Parameters
Table 56
Namp Description
path Path“to the file where the metadata is defihed
retYalue A‘ boolean value indicating whether the [operation

success or not.

Retuin Values

Only pon-standarderror values are listed

Table 57

Name

Description

RC_ERR_SM_NOT_IMPLEMENTED

RC_ERR_SM_ALREADY_REGISTERED

RC_ERR_SM_NOT_ALLOWED

© ISO/IEC 2007 — All rights reserved

This method is not implemented vyet
by the Service Manager.

The metadata has been registered
before.

This operation is not allowed to be
executed by the caller.
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Precondition

— True

Action

Register the logical component metadata. The implementation of ServiceManager will locate the metadata file
location, load it to its memory/stored (i.e., in the form of DOM object).

Post condition

Elements
element (s)

6.1.2.5.2.2

Signature

rcResult y
[in] ©

[out]
) :

Qualifiers

— synchror]

£ ogiecat—ecomporent—==—Current—elements—eof —Jlogiecat—compornent +

from the metadata

unregisterLogicalComponentMetadata

nregisterLogicalComponentMetadata (

UUID 1lcId,
Bool retValue

ous

— thread-safe

Description
Remove the information of a logical component.
Parameters
Table 58

Name Description

: Reference to the UUID of the logical component whose
lcId metadata will be un-registered/removed
retValue = A boolean value indicating whether the operafion

success or not.

Return Values

Only non-standard error values are listed

48
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Table 59
Name Description
This method is not implemented yet
RC_ERR_SM_NOT_IMPLEMENTED by the Service Manager.
RC_ERR_SM NO_SUCH ELEMENT There is no element that represents
that logical component.
RC_ERR_SM_NOT_ ALLOWED This operation is not allowed to be

executed by the caller.

Precondition
— True

Action
Remaqgve the element the represents the logical component whose id is-given in the input parameter.
Postgondition

Elempnts of logical component == Current elements of logical component| - removed
element

6.1.25.2.3 registerServiceMetadata
Signgture

rcRepult registerServiceMetadata ' (
[in] String path,

[out] Bool retValue

) ;

Qualifiers
— slynchronous
— thread-safe

Descfiption

Register—service—metadata—so—that Service Manager—imptementation—knows—the—service—thatresides in the
M3W. Later it will be used in decision to determine whether the service can be used when a multimedia
functionality is requested.
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Parameters
Table 60
Name Description
Path Path to the file where the metadata is defined
retValue A Dboolean value indicating whether the operation

success or not.

Return Values

Only non-stanLdard error values are listed

Table 61

Name Description

This method is nots implemented| yet

RC_ERR_SM|NOT_IMPLEMENTED .
- - T - by the ServicesManager.

The metadata)' has been registpred

RC_ERR_SM|ALREADY_REGISTERED
before.

This Operation is not allowed tp be

RC_ERR_SM} NOT_ALLOWED exeéuted by the caller.

Preconditior
— True
Action

Register the gervice metadata. The implementation of Service Manager will locate the metadata file lodation,
load it to its memory/stored (i.e., in the'form of DOM object).

Post conditipn

Elements df service. == Current elements of service + element(s) from the metadata

6.1.2.5.2.4 unregisterServiceMetadata

Signature

rcResult unregisterLogicalComponentMetadata (
[in] pUUID srvId,
[out] Bool retValue

) :

Qualifiers
— synchronous

— thread-safe
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Description

Remove the information of a service.

Parameters
Table 62
Name Description
srvid Reference to the UUID of the service whose metadata
will be un-registered/removed
retalue A Dboolean value indicating whether(\the |operation

success oOr not.

Retuin Values

Only pon-standard error values are listed

Table 63

Namp Description

This method is not implenlented vyet

RC_HRR_SM NOT_IMPLEMENTED .
- - - by the Service Manager.

There is no element that fepresents

RC_HRR_SM_NO_SUCH_ELEMENT
that service.

This operation is not allqwed to be

RC_HBRR_SM_NOT_ ALLOWED
- - - executed by the caller.

Precondition
—  Tjrue
Action

Remaqve,the)element the represents the service whose id is given in the input parameter.

Postcondition

Elements of service == Current elements of service - removed element

6.2 Interaction with and between realization elements
6.2.1 MarshalTypeFactory

6.2.1.1 Concepts

The function of a MarshalTypeFactory logical component is to create objects which implements the generic
interface rclParam. This is needed in order to marshal parameter values within network messages. It exposes
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several creation methods in order to allow client code to prepare remote method execution requests on the

REMI-R logical component.
6.2.1.2 Types & Constants
6.2.1.2.1 Public Types & Constants

6.2.1.2.1.1 rcParamType_t

Signature

typedef erjum _rcParamType_t {
ParamInt8,
ParamIntlé6,
ParamInt32,
ParamUInt8,
ParamUIntlé6,
ParamUInt32,
ParamBool,
ParamChar,
ParamDouble,
ParamFloat,
ParamAggregate,
ParamSequence,
ParamUulID,
ParamHandle,

} rcParamTlype_t, *prcParamType_t;

Qualifiers

- enum
Description
Enumeration jof the supported types for marshalling.

6.2.1.3 Logical Component

6.2.1.3.1 Interface-Role Model

Figure 5 — Imterface-Role"Model, depicts the interface-role model of the MarshalTypeFactory (grey b

shows the interfaces and the roles involved with this component.

bX). It

M Aacl-alT: o &
T remvrasStrarrypeoTreator

MarshalTypeFactory

Figure 5 — Interface-Role Model

A MarshalTypeFactory Logical Component contains the Marshal Type Creator role that provides the
rclMarshalTypeCreator interface. This interface can be used by a client to create instances which implements

rclParam interface and one of its derived ones.

52
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6.2.1.3.2 Diversity
6.2.1.3.2.1 Provided Interfaces
Table 64
Role Interface Presence
Marshal Type Creator rcIMarshalTypeCreator Mandatory

6.2.13.2.2 Configurable ltems

None

6.2.13.2.3 Constraints

None

6.2.1.3.3 Instantiation

6.2.13.3.1 Objects Created

The Ipgical component MarshalTypeFactory is created by /the clients of the M3W, if they ng¢ed to create

marsmal types. The MarshalTypeFactory is a Singleton.ofithe M3W, after the first instantiation ar

will obptain a reference to the unique MarshalTypeFactory instance.

Table 65

y other client

Type Object

Marshal Type Creator marshalTypeFactory

6.2.1.3.3.2 Initial State

The fpllowing constfaints apply to the initial state of a logical component instance:

none

6.2.1.3.4- ~“Execution Constraints

Multiplicity

0...1

The logical component MarshalTypeFactory is thread-safe.

6.2.1.4 Roles
6.2.1.41 Marshal Type Creator
Signature

role MarshalTypeCreator ({
}

© ISO/IEC 2007 — All rights reserved
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Qualifiers
— root

Description

A Marshal Type Creator enables the create instances which implements rclParam for marshalling remote

invocation pa

Invariants

rameters.

— None

Instantiation

The Marshal

Active Beha

— None

Viour

6.2.1.5 Interfaces

6.21.51 r
Qualifiers
None.
Description

This interfacs

Interface ID
uuid(5f5bda4
Remarks

None

6.2.1.5.1.1

cIMarshalTypeCreator

C-dd30-43bf-ac8c-1e2c748029a4)

createParam

Signature

Type Creator role is always instantiated as part of the MarshalTypeFactory logical compongnt.

of a Marshal Type Creator role provides facilities for creation of instance of rclParam intgérface
which are tregted by REMI-R for passing pararpeters of interface method invocation requests.

rcResult createParam (
[in] rcParamType_t type,

[out] prcIParam *param_iref) ;
) :
Qualifiers
— synchronous

— thread-safe

54
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Description

It returns an interface reference to an instance which implements a specific interface for managing the
encapsulation of the given type.

Parameters
Table 66
Name Description
Type Type to be encapsulated
param_iref Reference to the rclParam interface

Retuin Values

Standard

Precondition

true

Action

Creat

Post¢ondition

param_iref = <reference to the created instance>

6.2.1

b.2 rclParam

Qualifiers

None

Desc

This i

Fiption

manipulating. parameters in a generic manner.

Interflace 1D

uuid(58f442b1-ab75-4324-904d-29ce40211b03)

on of an instance which implements rclParam spécific interface for type type.

hterface iscUsed as a return type of rclMarshalTypeCreator methods. This interface providg

Remarks

None

6.2.1.5.2.1 getType
Signature

rcResult getType (

) ;

© IS0/
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Qualifiers

Description

synchronous

thread-safe

It returns the parameter type that is encapsulated inside this rclParam interface.

Parameters

Table 67

Name

Type

Description

Reference to rcParamType t enumeration which identifies
parameter type

Return Values

standard erro
Precondition
true

Action
Retrieving of

Postconditic

r values

encapsulated type.

n

type = <refer¢nce to the encapsulated patameter type>

6.21.53 r
Qualifiers
None.

Description

cIParamint8

This interfac
integer value.

Interface ID

INNertts 1rom rciFaram. It proviaes Tacllities 101 mahagding a marshnal type wnich encapsul

uuid(67c001e5-f471-40a0-be26-2aaf8b0c836a)

Remarks

None

56
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6.2.1.5.3.1 getint8
Signature
rcResult getInt8 (

[out] int *value

)

Qualifiers

— synchronous

ISO/IEC 23004-3:2007(E)

— trl\read-safe
Descfiption

It returns the value which is encapsulated.

Parameters
Table 68
Nam[ Description
Valu Reference to integertabe filled with the encapsulated valye.

Retunn Values
standprd error values
Precgndition
encapsulatedValue = x
Action
Retrigving of encapsulated value.

Postgondition

value|= <reference to 8 bit signed integer containing x>

6.2.1.5.3.2 setint8

Signature

rcResult setInt8 (
[in] Int8 *value
)

Qualifiers
— synchronous

— thread-safe

© ISO/IEC 2007 — All rights reserved
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Description

It returns the value which is encapsulated.

Parameters
Table 69
Name Description
Value Reference to integer which contains the value to be encapsulated.

Return Values

standard erro
Precondition
true

Action
Copying the
Postconditig

encapsulated

6.21.54 r
Qualifiers
None.
Description

This interfacs
user-defined

Interface ID

uuid(722c¢161

r values

alue.

n

\Value = value

cIParamAggregate

inherits from rclParam. It provides facilities for managing a marshal type which encapsulate an

ype.

d-804h-448f-b4f2-2118855b298b)

Remarks
None
6.2.1.5.4.1

Signature

rcResult createlterator

[out]
) ;

58

createlterator

prcIParamIterator *iterator;
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Qualifiers

— synchronous
— thread-safe
Description

It returns an iterator in order to inspect the aggregation of rclParam interface references.

Parameters
Table 70
Namp Description
iterator Reference to be filled with the corresponding-.rclParamiterator interface

reference

Retunn Values
standprd error values
Precgndition
aggregatedParams = A
Action
Retrigving of the iterator.
Postg¢ondition

iteratgr == NULL if A== &

iteratqr is iterator for A otherwise

6.2.15.4.2 getCount
Signgture

rcRepult _getCount (
[@U£] int *count

) ;

Qualifiers

— synchronous
— thread-safe
Description

It returns the count of the rclParam interface references which are aggregated by this instance.
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Parameters
Table 71
Name Description
Count Reference to integer which contains the number of aggregation

Return Value

S

elements.

standard error values

Preconditiorn

aggregatedParams = A

Action
Copying the
Postconditiq

count = <carq
6.2.1.5.4.3

Signature

rcResult 4
[in] ©
) ;

Qualifiers

— synchror]

alue.
n

inality of A>

ddElement

ous

— thread-sgfe

addElement

(

rcIParam element

Description
It adds a rclPpram interface reference in the parameter aggregation.
Parameters
Table 72
Name Description
Element Reference to an rclParam instance to be added to the current

Return Values

standard erro

60

r values

aggregation.
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Precondition
aggregatedParams = A

Action

Adding the parameter reference.
Postcondition

aggregatedParams = A U <element>

6.2.16.5 rclParamSequence
Qualifiers

None
Descfiption

This |nterface inherits from rclParamAggregate. It provides facilities\for’ managing a marshal type which
encapsulate an homogeneous sequence of parameters (i.e. an array).

Interface ID
uuid(ee487131-fdef-4bd4-8b4e-02ba5dbb1388)
Remarks

None

6.2.1.5.5.1 getElementType

Signgture

rcRegult getElementType (

[out] prcParamType_t elementType
()Q;ualifiers

— synchronous

— thread-safe

Descfiption

It returns the parameter type of the elements that are encapsulated inside this rclIParamSequence interface.

Parameters

Table 73

Name Description

Reference to rcParamType t enumeration which identifies the

elementType parameter type of the elements

© ISO/IEC 2007 — All rights reserved 61


https://iecnorm.com/api/?name=469ee3c7ad7a92cb4baeb29700326f6e

ISO/IEC 23004-3:2007(E)

Return Values

standard erro

r values

Precondition

true
Action

Retrieving of

encapsulated type.

Postconditic

type = <refer¢nce to the encapsulated parameter type>

6.21.56 r
Qualifiers
None.
Description

This interface

instance handlle (i.e. a logical reference to a remote instance).

Interface ID
uuid(1306ff0g
Remarks

None

6.2.1.5.6.1
Signature

rcResult ¢

n

cIParamHandle

inherits from rclParam. It provides facilities for managing a marshal type which encapsulate an

-ac65-4867-8849-9549829efc33)

getHandle

etHandle (

[out] [prcObjHandédle *handle
)
Qualifiers
— synchronous

— thread-safe

Description

It returns the

62

instance handle which is encapsulated.
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Parameters
Table 74
Name Description
handle Reference to a prcObjHandle to be filled with the encapsulated instance

handle.

Return Values

stand

Precq

encayl

Action

Retrig
Postg
handl
6.2.1
Signa
rcRe

)

ard error values
bndition

sulatedIinstanceHandle = h

ving of encapsulated instance handle.
ondition

e = <reference to prcObjHandle containing h>

5.6.2 setHandle

ture

Eult setHandle (
[in] prcObjHandle handle

Qualifiers

ynchronous

thread-safe

Descfiption
It setq the(instance handle which is encapsulated.
Parameters
Table 75
Name Description
Handle Reference to rcObjHandle to be encapsulated.

Return Values

standard error values
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Precondition

true

Action

Copying the value.

Postcondition

encapsulated

InstanceHandle = handle

6.2.1.5.7
Qualifiers
Iterator.

Description

This interfacg is returned by an operation of the rclParamAggregate. The intérface can be used to

through a list
Interface ID
uuid(2739e01
Remarks

None

6.2.1.5.7.1
Signature

rcResult 1

) :

Qualifiers
synchronous

Description

cIParamliterator

of rclParam interface references.

b-42a4-4cee-b3be-d0e44609b4c1)

reset

eset (

Reset cursor

toninitial position.

Parameters

None

Return Values

Standard

Precondition

True

64
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Action

None.

Postcondition

Cursor is on intial position

6.2.1.5.7.2 next

Signature

ISO/IEC 23004-3:2007(E)

rcRepult next (
[opt] prcIParam *element

) ;

Qualifiers

synchronous

Descfiption

Returh the next reference to UUID.

Parameters
Namp Description
element Returned rclParam reference

Retuin Values

Only

non-standard error values are listed

Nam

RC_

e

Description

FRRARUNTIME_NO_SUCH_ELEMENT There is no next element

Precondition

Cursor is at position N

Actio

Return next rclParam reference, as a result the cursor position is increased by 1.

n

Postcondition

Cursor is at position N+1

© ISO/IEC 2007 — All rights reserved
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6.2.1.5.7.3 atEnd
Signature
rcResult atEnd (

[out] Bool *isAtEnd
) ;

Qualifiers

synchronous

Description

Return whether the cursor is at the last position.

Parameters
Table 78
Name Description
isAtEnd It returns a Boolean value notifying.if'the current position is the las} one

Return Valugs
Standard
Preconditior
Cursor is at position N
Action
none.

Postconditign

isAtEnd =9 True whenN is the last position
isAtEnd =9 FalseOtherwise
6.2.2 REMIR

6.2.2.1 Concepts

The function of a REMI-R logical component is to enable the usage of realizations elements (physical services,
see 10.1.7), which are located in other M3W Systems. More in details, it can request the execution of a
method of an interface exposed by an instantiated element in a remote M3W System. The realization element
it contacts is reached by means of an available TCP transport established among the M3W Systems.
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6.2.2.2 Types & Constants
6.2.2.21 Public Types & Constants

6.2.2.2.1.1 Error Codes

Signature

const rcResult RC_ERR_INVOKER_SERVICE_NOT_AVAILABLE
const rcResult RC_ERR_INVOKER_INSTANCE_NOT_ AVALIABLE

ISO/IEC 23004-3:2007(E)

0x00000001
0x00000002

const rcResult RC_ERR_INVOKER_WRONG_PARAMS = 0x00000004

consfk rcResult RC_ERR_INVOKER_METHOD_RAISED_EXCEPTION
consfk rcResult RC_ERR_INVOKER_PROXY_ ALREADY_ REGISTERED
consfk rcResult RC_ERR_INVOKER_PROXY_ NOT_REGISTERED =

Qualifiers
— Hrror-codes

Descfiption

The non-standard error codes that can be returned by functions of this lTogical component

Constants

= 0x00000008

Table<79

= 0x00000010
0x00000020

Namp

RC_ERR_INVOKER_SERVICE_NOT_AVAILABLE

RC_ERR_INVOKER INSTANCENOT AVALIABLE

RC_ERR_INVOKER WRONG_PARAMS

RC_ERR’INVOKER METHOD_RAISED_EXCEPTION

Description

This error is returned when an
invocation asks for a sprvice that is
not registered in any M3W System
in the distributed envirgnment

This error is returned when an
invocation asks for| a service
instance in a specific M3W System
which is not reachable

This error is return when an
invocation is performed with an
input parameters set mot matching
the interface method signature

This error is returned when during

RC_ERR_INVOKER_PROXY_ALREADY_REGISTERED

RC_ERR_INVOKER_PROXY_NOT_REGISTERED

© ISO/IEC 2007 — All rights reserved

the execution of a remote method
invocation an exception has been
raised

This error is returned on registration
of a proxy when an association
already exist for a given service
identifier

This error is returned when an
association with a proxy does not
exist for a given service identifier
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6.2.2.2.1.2 URI
Signature

typedef String URI;

Qualifiers
none

Description

Data structure used to store the information related to a reachable M3W System.

6.2.2.2.1.3 rcObjHandle_t
Signature
struct _rdObjHandle_t {

UInt32 instanceId;

URI location;
} rcObjHandle_t, *prcObjHandle_t;

Qualifiers
— struct-elgment
Description
Data structur¢ used to store the information related to.a reachable M3W System.
6.2.2.21.4 rclParam

See 6.2.1.5.2
6.2.2.3 Logical Component

6.2.2.3.1 Interface-Role Model

Figure 6 — Interface-Rale-Model, depicts the interface-role model of the REMI-R (grey box). It shows the
interfaces andl the roles involved with this component.

o rciMethodExecutioninvoker
T TCiPTOXYyIVtaTager

REMI-R | ----0 rclProxyServiceManager

F---=0 rclPeerManager

Figure 6 — Interface-Role Model

A REMI-R Logical Component contains the Remote Requester role that provides the
rclIMethodExecutionlnvoker interface. This interface can be used by a client to invoke methods on remote
instances of services. The Remote Requester role also provides the rclProxyManager interface which is used
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by clients to create/manage transparent proxies for the remote instances. Other two optional interfaces can be
used to configure the REMI-R in order to select the suitable proxy implementation for a given service/interface
and to manage the “contact list” for retrieving and using remote instances.

6.2.2.3.2 Diversity

6.2.2.3.2.1 Provided Interfaces

Table 80
Role———— Interfaece Presenee
Rempte Requester rcIMethodExecutiolnvoker Mandato}y
Rempte Requester rclProxyManager I\Zan&latory
Rempte Requester rclProxyServiceManager g Optional
Rempte Requester rclPeerManager Optional

6.2.23.2.2 Configurable Items

The kehaviour of the REMI-R depends on the list of:the registered Proxy Services (i.e. Phigical Services
implementing Proxy behaviour) and on the list ‘of'the network peers which are known |by the local
M3W§Bystems. The former contains association_records among service/interface identifiers and pproxy service
identifiers. The latter contains the network addresses that has to be contacted in order [to reach the
corregsponding REMI-P service instances (see 6.2.3). The registry contents is specified using|the following
attribdtes.

Table 81
Role Attribute
Rempte Requester proxyServicesRecords
Rempte Requester. Peers

6.2.2.3.2.3 Constraints

None
6.2.2.3.3 Instantiation

6.2.2.3.3.1 Objects Created
The logical component REMI-R are created by the clients of the M3W, if they need to exploits services in a

distributed environment. The REMI-R is a Singleton of the M3W, after the first instantiation any other client will
obtain a reference to the unique REMI-R instance.
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Table 82

Type

Remote Requester

6.2.2.3.3.2

The following

Object Multiplicity

remi-r 0...1
Initial State

constraints apply to the initial state of a logical component instance:

none
6.2.2.34 E

The logical c(

6.2.24 Rg
6.2.241 R
Signature

role Remoy
rcRemotq
URI pee
}

Qualifiers
— root

Description
A Remote Rq

are served by
the list of the

Independent

xecution Constraints

mponent REMI-R is thread-safe.
les

emote Requester

eRequester {
| ProxyServiceRecord_t
s [1;

proxyServiceRecords

quester enables the execution of interface methods of remote services. The method invoc
service instances which are present in remote M3W Systems. The Remote Requester co
reachable M3W Systems via the current underline network (peers) .

Attributes

Table 83

htions
htains

Name

Description

proxyServicesRecords

peers

Invariants

None

70

uuid’s.

Association records among service/interface uuid’s and proxy service

Network addresses of M3W Systems where a REMI-P service instance

has been activated
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Instantiation
The Remote Requester role is always instantiated as part of the REMI-R logical component.
Active Behaviour

None
6.2.2.5 Interfaces

6.2.2.5.1 rciMethodExecutioninvoker

QuaIiLiers
None
Descfiption

This interface of a Remote Requester role provides facilities for invocation of’interface methofls on remote
servide instances.

Interface ID

uuid(15196bb8-a888-42e9-a16a-19bad6778ed6)

Remarks
None
6.2.25.1.1 invokeMethodOnNewService
Signgture
rcRepult invokeMethodOnNewService (
in] pUUID serviceId;
in] URI activatorliogation,
in] pUUID interfaceId,
in] String methodName,
in] prcIParam_inParams/[],

inout] preIParam inOutParams][],
out] preclIParam *outParams|],

out] pré&IParam *retVal,
out]._xcObjHandle_t *instanceHandle

[i
[
[
[
[
[
[
[
[

) ;

Qualifiers

— synchronous

— thread-safe

Description

Invokes an interface method of the requested service on a remoter newly created instance and returns the

handle in order to be able to identify that instance in successive calls through invokeMethodOnInstance
method. Itis able to target which M3W System has to activate the service instance.
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Parameters
Table 84

Name Description

serviceld Reference to the UUID of the requested service

activatorLocation (Optional) Location of the required M3W System which have to activate
the remote instance of the requested service

interfaceld Reference to the UUID of the requested interface

methodName The requested method name

inParams Reference to an array of input parameters to be pé‘ésed to method
invocation

inOutParamd Reference to an array of input/output paraméter; to be passed to| (and
modified by) method invocation

outParams Reference to an array of output para}r;et-ers to be returned by method
invocation

retVal Reference to the rclParam ifiterface which represent the return value of
method invocation.

instanceHanHle Reference to the handle identifying the remote newly created instance,

Return Values

Only non-stadard error values are listed

Table 85

to be used in sucgcéssive calls

Name

RC_ERR_IN

VOKERA\SERVICE_NOT_AVAILABLE

Description

This error is returned when an invodation
asks for a service that is not registerned in
any M3W System in the distributed
environment

RC_ERR_IN

RC_ERR_IN

RC_ERR_IN

72

VdKER_I NSTANCE_NOT_AVALIABLE

VOKER_WRONG_PARAMS

VOKER_METHOD_RAISED_EXCEPTION

This error is returned when an invocation
asks for a service instance in a specific
M3W System which is not reachable

This error is returned when an invocation
is performed with an input parameters set
not matching the interface method
signature

This error is returned when during the
execution of a remote method invocation
an exception has been raised
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Precondition

N remote interface references of the required service exist

Action

Invocation of a method on a newly created instance of the requested service (by passing the specified
parameters).

Postcondition

N+1 1,

inOut

outP3g

retVa

instan

6.2.25.1.2 invokeMethodOnlInstance

Signa

rcRe

)

Qualifiers

— §

— thread-safe

Desc

RTOT

Params = <param values modified by the method execution>
rams = <param values modified by the method execution>
ue = <reference to the rclParam interface of the return value of the method ‘execution>

ceHandle = <handle identifying the remote newly created instance>

t invokeMethodOnInstance (

] prcObjHandle_t instanceHandle,
] pUUID interfaceld,

] String methodName,

] prcIParam inParams|[],

inout] prcIParam inOutParams][{,
out] prcIParam *outParams[.]q

out] prcIParam *retVal

o T e e e U1

ynchronous

Fiption

Invok

invoc1ation of invokeMethodOnNewService or createRemoteService).

© IS0/
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Parameters

Table 86

Name Description

instanceHandle

Reference to the handle identifying the requested instance

interfaceld Reference to the UUID of the requested service

methodNamé The requested method name

inParams Reference to an array of input parameters to be passed_tc-)im pthod
invocation

inOutParams Reference to an array of input/output parameters fo\be passed to| (and
modified by) method invocation

outParams Reference to an array of output parameters- 6 be returned by method
invocation

retValue Reference to the rclParam interfage which represent the return value of

method invocation.

Return Values

Only non-stapdard error values are listed

Table 87

Name

RC_ERR_INVOKER_SERVICE_NOT_AVAILABLE

RC_ERR_INVOKER_INST-A-\NCE_NOT_AVALIABLE

RC_ERR_INV.O}'(ER WRONG_PARAM

Description

This error is returned when an invodation
asks for a service that is not registerded in
any M3W System in the distributed
environment

ation
ecific

This error is returned when an invog
asks for a service instance in a sp
M3W System which is not reachable

This error_is returned when an invodation

RC_ERR_INVOKER_METHOD_RAISED_EXCEPTION

Precondition

True

74

is performed with an input parameters set
not matching the interface method
signature

This error is returned when during the
execution of a remote method invocation
an exception has been raised
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Action

Invocation of a method on the instance identified by the handle instanceHandle (by passing the specified
parameters).

Postcondition

inOutParams == <param values modified by the method execution>

outParams == <param values modified by the method execution>
retValge—==—<referencetothe+etRaram-interface-ofthereturrvalue-of-the-method-exeeution
6.2.25.1.3 createRemoteService

Signgture

rcRe

);

Qualifiers

— §

— thread-safe

Desc

Creat
of ing

ult createRemoteService (
in] pUUID serviceld,

in] URI activatorLocation,
ou

[
[
[out] prcObjHandle_t instanceHandle

ynchronous

Fiption

tantiation. If the target is not specified one of the reachable M3W Systems, which are a

b a remote instance of the requested service. It is able to target the location of M3W Systefn responsible

ble to remote

such g service, will instantiate the service.

Parameters

Table 88

Namp Description

serviceld ) Reference to the UUID of the requested service

activ ato'rL‘oc':ation (Optional) Location of the required M3W System which haye to activate

the remote instance of the requested service
instanceHandle Reference to the handle identifying the remote newly created instance,

to be used in successive calls

Return Values

Only

non-standard error values are listed

© ISO/IEC 2007 — All rights reserved
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Table 89

Name

RC_ERR_INVOKER_SERVICE_NOT_AVAILABLE

RC_ERR_IN

VOKER_INSTANCE_NOT_AVALIABLE

Description

This error is returned when an invocation
asks for a service that is not registered in
any M3W System in the distributed
environment

This error is returned when an invocation
asks for a service instance in a specific

Precondition
N remote intg
Action

Creation of a
Postconditig
N+1 remote i
instanceHang
6.2.2.5.1.4

Signature

rcResult 1
[in] O
) :

Qualifiers

— synchror

rface references of the required service exist

h instance of the requested service.

n

nterface references of the required service exist

releaselnstance

eleaseInstance (
rcObjHandle_t instanceHaridle

ous

— thread-sgfe

Description

le = <handle identifying the remote newly created\instance>

M3W de.h:m which is not reachable

Notifies to theremote M3 SythIII thatamactive-instancetsnotused drTymore 'uy clientcode—which—s local

to the M3W.

Parameters

Table 90

Name

instanceHandle

76

Description

Reference to the handle identifying the remote instance to be released
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Return Values

Only non-standard error values are listed

Table 91

ISO/IEC 23004-3:2007(E)

Name

RC_ERR_INVOKER_INSTANCE_NOT_AVALIABLE

Description

This error is returned when an invocation
asks for a service instance in a specific
M3W System which is not reachable

RC_ERR_INVOKER_METHOD_RAISED_EXCEPTION

Precondition

the rgmote instance identified by instanceHandle exists and its referencecounter has value N

Action

Notifi¢ation of a release request for the instance identified by thé handle instanceHandle.

Post¢ondition

the reference counter of the remote instance has valtie/N-1

6.2.25.2 rclProxyManager
Qualifiers
None

Descfiption

This error is returned Whell| during the
execution of a remote methgd invocation
an exception has been/raised

This ipterface of a Rempte-Requester role provides facilities for obtaining proxies of services and interfaces in
order|to let applications-Use transparently remote services/objects. It also allows to check thg presence of

proxy|availability.

Interface ID

uuid($e808bf4-327a-4ece-b27¢c-99140f947e8b)

Remarks

None

6.2.2.5.2.1 createServiceProxy

Signature

rcResult createServiceProxy (
[in] pUUID serviceld,
[out] prcIUnknown proxy_iref,
[in] URI activatorLocation,
)

© ISO/IEC 2007 — All rights reserved
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Qualifiers
— synchronous
— thread-safe

Description

Creates a proxy of a remote service and returns a corresponding iref to that proxy implementing the generic
interface rcTUnknown. It is able to target a specific service. It is able to target which M3W System has to
activate the service instance.

Parameters
Table 92
Name Description
serviceld Reference to the UUID of the requested service D
proxy_iref Reference to the iref of the requested serviE:e‘ p;roxy
activatorLocation (Optional) Location of the required M3W System which have to acjivate

the remote instance of the requested service

Return Values

Only non-stapdard error values are listed

Table 93

Name Description

This error is returned when an invodation

RC ERR INWVOKER SERVICE NOT “AVAILABLE asks for a service that is not registered in
- - N . . any M3W System in the distributed

environment

RC_ERR_INVOKER_PROXY_ NOT_REGISTERED This error is returned when an assoc|ation
does not exist for a given service identifier

Preconditiorn

True

Action

Creation of a proxy of the service identified by serviceId and returning of an iref to that proxy.
Postcondition

A proxy of the service identified by serviceld has been created

proxy_iref == <reference to the proxy of the service serviceId>
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6.2.2.5.2.2 createlnterfaceProxy

Signa

ture

rcResult createInterfaceProxy (
[in] pUUID interfaceld,
[in] prcObjHandle_t instanceHandle,
[out] prcIUnknown proxy_iref);

) ;

Qualifiers

— tihread-safe
Descfiption

Creatps a proxy of a remote instance (identified by instanceHandle) of an object impl
interfIce identified by interfaceId and returns a corresponding iref to-thé proxy implementir

nchronous

ementing the
g the generic

interface rcIUnknown.
Parameters
Table 94
NanI Description
interfaceld Referencetd-the UUID of the requested interface

instahceHandle

proxy

Retuin Values

Only

Referehée to the handle identifying the specific instance
implementing the requested interface

iref Reference to the iref of the requested interface proxy

non-standard error values are listed

Table 95

of the object

Namr.\ Description

RC_ERR_PROVIDER_SERVICE_NOT_REGISTERED

This error is returned when the execution

request asks for a service that is not

registered in the local M3W System

Precondition

True

Actio

n

Creation of a proxy of the interface identified by interfaceId and returning of an iref to that proxy.

© IS0/
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Postcondition

A proxy of the interface identified by interfaceld has been created

proxy_iref == <reference to the proxy of the interface interfaceId>

6.2.2.5.2.3

Signature

retrieveProxiedinstance

rcResult retrieveProxiedInstance (

[in] dTCcIUNKIOwn Proxy_irer,
[out] |Bool *found,
[out] [prcObjHandle_t instanceHandle,

) :

Qualifiers

— synchrorjous

— thread-safe

Description

Retrieves an jinterface reference in the list of proxies. It returns whettier the passed iref it is actually a pr

DXy of

a remote instance. If yes, it returns the related istance handl@ (i‘e. the information regarding the rémote
instance).
Parameters
Table 96
Name Description
proxy_iref Any_ir_ef
Found " Reference to a Boolean value which returns if the iref is in the [ist of
proxies (i.e. is the iref of a proxy)
instanceHandl If the iref is found in the list of proxies, it contains a reference tp the

Return Values

Standard errors

Precondition

True

Action

proxied instance handle

Retrieving of the information related to a proxy which is identified by proxy _iref.

80
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Postcondition

found == true if a proxy oin the list is identified by proxy_iref

found == false else

instanceHandle == <reference to rcObjHandle_t containing the information of the instance which is proxied by
proxy_iref>

6.2.2.5.3 rclProxyServiceManager

Qualifiers

Optio
Desc

This i

are proxies for services and interfaces), in order to eventually let configuration fools determine w

nal.
Fiption

hterface of a Remote Requester role provides facilities for managing proxy-services (i.e. s

are tg be used as proxies.

Interface ID

uuid(42647af6-f860-4129-99f1-66da22406a3e)

Remarks

This i

6.2.2.

hterface is not required but can be implemented. to-make the REMI-R more flexible.

5.3.1 registerServiceProxyService

Signgture

rcRe

) ;

Quali

Eult registerServiceProxwyService (
[in] pUUID serviceld,
[in] pUUID proxySenviceId);

fiers

— slynchronous

— thread-safe

Desc

Brvices which
hich services

iption

Registers a service proxy identified by proxyServiceId as proxy for the service identified by serviceId.

© IS0/
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Parameters
Table 97
Name Description
serviceld Reference to the UUID of the service for which the new service will be
a proxy
proxyServiceld Reference to the UUID of the new service proxy
Return Values
Only non-stapdard error values are listed
Table 98
Name Description
RC_ERR_INVOKER_PROXY_ALREADY_REGISTERED This.“error is returned when| an

association already exist for a piven
service identifier

Preconditiorn
VA: <serviceId, A > ¢ proxyServiceRecords
Action
Creation of afp association between the service serviceId and the proxy proxyServiceId.
Postconditign
<serviceld, proxyServicéld > € proxyServiceRecords
6.2.2.5.3.2 unregisterServiceProxyService

Signature

rcResult unké€gisterServiceProxyService (

[11’1] TFoFD——ser Jl.L./CI\jL) 7
) ;
Qualifiers
— synchronous

— thread-safe

Description

Remove a record from proxyServiceRecords.
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Parameters
Table 99
Name Description
serviceld Reference to the UUID of the service proxy to be unregistered
Return Values
Only pon-standard error values are listed
Table 100
Namp Description
RC_ERR_INVOKER PROXY_NOT_REGISTERED This ,error is returned| when an

assagiation does not exist| for a given
service identifier

Precgndition

<serpiceld, proxyServiceId > e proxyServiceRecords
Action
Deletjon of the record associating the service'serviceId and the proxy serviceProxyId.
Postg¢ondition

<servjceld, serviceProxyld> ¢ proxyServiceRecords

6.2.2.5.3.3 registerinterfaceProxyService
Signgture

rcRepult registerInterfaceProxyService (
[in] pUUID interfaceld,
[in] UUID proxyServiceId) ;

)

Qualifiers
— synchronous
— thread-safe

Description

Registers an interface proxy identified by proxyServiceId as proxy for the interface identified by
interfaceId.
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Parameters
Table 101
Name Description
interfaceld Reference to the UUID of the interface for which the new service will
be a proxy
proxyServiceld Reference to the UUID of the new interface proxy

Return Values

Only non-stapdard error values are listed

Table 102

Name Description

RC_ERR_INVOKER_PROXY_ALREADY_REGISTERED This error is returned when| an
association already exist for a piven
service identifier

Precondition
VA: <intedfaceId, A > ¢ proxyServiceRecords
Action
Creation of ap association between the interface interfaceId and the proxy proxyServiceId.
Postconditign
<interfaceld, proxyServiceld> € _prexyServiceRecords
6.2.2.5.3.4 unregisterinterfaceProxyService

Signature

rcResult unregisterInterfaceProxyService (
[in] QUU¥D interfacelId) ;

) :

Qualifiers
— synchronous
— thread-safe

Description

Remove a record from proxyServiceRecords.
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Parameters
Table 103
Name Description
interfaceld Reference to the UUID of the interface proxy to be unregistered

Return Values

Only pon-standard error values are listed
Table 104
Namp Description
RC_ERR_INVOKER PROXY_NOT_REGISTERED This ,error is returned| when an
assagiation does not exist| for a given

Precondition

<interfaceld, proxyServiceld> € proxyServiceRecords

Action

Delet

Post¢ondition

<interfaceld, proxyServiceld> ¢ proxyServiceRecords

6.2.2.
Quali
Optio
Desc

This i

service identifier

on of the record associating the interfacelinterfaceId and the proxy proxyServiceId.

6.4 rclPeerManager
fiers
nal.

Fiption

hterface of a Remote Requester role provides facilities for managing peers list, in order to

configuration tools determine which peers are to be used as remote M3W Systems.

Interface ID

uuid(d886b020-210a-4150-b584-c8dbd1156ef8)

Remarks

This interface is not required but can be implemented to make the REMI-R more flexible.
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6.2.2.5.4.1
Signature
rcResult r

[in] U
) ;

Qualifiers

registerPeer

egisterPeer (
RI location);

— synchronous

— thread-sJafe

Description

Registers an

M3W System at location URI as peer providing remote services.

Parameters
Table 105
Name Description
location URI identifying the location ef'an M3W System to be used as peer

Return Values

Standard
Preconditior
peers = A
Action

Add a record
Postconditic

peers = A U 1

in the peers list:
n

Clocation>

6.2.2.5.4.2

Signature

L _“unregisterServiceProxyService

rcResult unregisterPeer (

[in]

) :

Qualifiers

URI location) ;

— synchronous

— thread-safe

86
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Description

Unregisters an M3W system as peer providing remote services.

Parameters
Table 106
Name Description
L . URI identifying the location of an M3W System to not be used as peer
ocation

anymore

Retunn Values
Standard
Precgndition
peers|= A
Action
Remaqgve a record from peers.
Postg¢ondition

peers|= A\ <location>

6.2.25.4.3 getPeerList
Signgture
rcRepult getPeerList (

[out] URI **peerhist
)i

Qualifiers

synchronous

threaT-safe

Description

Get the list of peers, i.e. the list of other M3W Systems registered as peers providing remote services.

Parameters
Table 107
Name Description
peerList Reference to an array of URIs
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Return Values

Standard

Precondition

peers = A
Action

None.

Postconditic

peerList = <a
6.2.3 REMI
6.2.3.1 Co

The function
see 10.1.7),
request of inf
The request i

6.23.2 Ty

6.2.3.21 H

6.2.3.21.1
Signature

rcRg
rcRg
rcRg
rcRg
rcR§
rcRg
rcReg

const
const
const
const
const
const
const

Qualifiers

Error-coq

n

rray filled with all the records contained in A>
P

ncepts

bf a REMI-P logical component is to enable the usage of realizations*elements (physical se
from clients which are located in other M3W Systems. More- in/details, it can serve a r
erface method execution redirecting such a request to a local instance of the requested sg
5 transported over a TCP connection with the client M3w System.

pes & Constants
ublic Types & Constants

Error Codes

sult RC_ERR_PROVIDER_SERVICE_NOT_AVAILABLE = 0x00000001

sult RC_ERR_PROVIDER.NSTANCE _NOT_AVALIABLE = 0x00000002

sult RC_ERR_PROVIDER. WRONG_PARAMS = 0x00000004

sult RC_ERR_PROVIDER METHOD_RAISED_EXCEPTION = 0x00000008
sult RC_ERR_PROVIDER_WRAPPER_ALREADY REGISTERED = (0x00000010
sult RC_ERR(PROVIDER_WRAPPER_NOT_REGISTERED = 0x00000020
sult RC_ERR.PROVIDER METADATA NOT_REGISTERED = 0x00000040

es

rvices,
bmote
rvice.

Description

The non-standard error codes that can be returned by functions of this logical component

88
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Table 108

Name

RC_ERR_PROVIDER_SERVICE_NOT_AVAILABLE

Description

This error is returned when the

execution request

asks for a

service that is not registered in the

local M3W System

RC_ERR_ — N . [ i urned when an
invocation asksforl a service
instance in ~a))spgecific M3W
System whichris’not r¢achable

RC_ERR_PROVIDER_WRONG_PARAM This erfor is returndd when the
interface method gxecution is
performed with an input parameter
set that is not matching the
signature

RC_ERR_INVOKER_METHOD_RAISED_EXCEPTION This error is returned|when during
the execution of |release an
exception has been rgised

RC_ERR_PROVIDER_WRAPPER_ALREADY_REGISTERED This error is retyrned when
attempting to register a wrapper
that is already registend

RC_ERR PROVIDER_WRAPPER_NOT_REGISTERED This error is returndd when the
corresponding wrapper service
has not been regisfered in the
local M3W System

RC_ERR_PROVIDER_METADATA NOT_REGISTERED This error is returndd when the
corresponding metadata could not
been retrieved in thg local M3W
System

6.2.3.2.1.2 rcHandler_WrapperAssoc_t

Signalture

struct _rcHandler_ WrapperAssoc_t {

UUID entityId;
UUID wrapperServiceId;

} rcHandler_ WrapperAssoc_t, *prcHandler_ WrapperAssoc_t;

Qualifiers

— struct-element

Description

Data structure used to store the information related to a reachable M3W System.
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6.23.3 Lo

gical Component

6.2.3.3.1 Interface-Role Model

Figure 7 — Interface-Role Model, depicts the interface-role model of the REMI-P (grey box). It shows the
interfaces and the roles involved with this component.

o rciMethodExecutionHandler
o rclWrapperManager
(P rclRemotableServiceRetriever

A REMI-P
rciIMethodEx4d

[
REMI-P

-—---0 rclRemotableServiceManager

Figure 7 — Interface-Role Model

Logical Component contains the Remote Provider

handle remo

rclProxyWragper interface which is used by clients to create wrapper services for the hosted inst3
Another interface is needed in order to allow remote inspection request abeut the services which are ava
ecution. Another optional interfaces can be used to configure the REMI-P in order to selg

for remote e
suitable wrap

role Vthat provides

cutionHandler interface. This interface can be used by a protogol-server implementat

invocations of methods on instances of services. The Remote 'Provider role also provid

per implementation for a given service/interface.

the
on to
ps the
nces.
ilable
ct the

6.2.3.3.2 Diversity
6.2.3.3.2.1 Provided Interfaces

Table 109
Role Interface Presence
Remote Proyider rclMethodExecutionHandler Mandatory
Remote Provider rcIWrabperManager Mandatory
Remote ProVider rclRemotableServiceRetriever Mandatory
Remote Provider rclRemotableServiceManager Optional
6.2.3.3.2.2 —Configurabteiterms

The behaviour of the REMI-P depends on the list of the registered Wrapper Services (i.e. Phisical Services
implementing wrapper behaviour). This list contains association records among service/interface identifiers

and wrapper service identifiers. The list is specified using the following attribute.

Table 110
Role Attribute
Remote Provider wrapperServiceRecords
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3.2.3 Constraints

3.3 Instantiation

3.31 Objects Created

The logical component REMI-P is created by the clients of the M3W, if they need to make available services in
a distributed environment. The REMI-P is a Singleton of the M3W, after the first instantiation any other client
will obtain a reference to the unique REMI-P instance.

Table 111

Type Object Multiplicit

Rem

6.2.3.

The f

bte Provider remi-p 0...1

3.3.2 Initial State

bllowing constraints apply to the initial state of a logical component instance:

— none

6.2.3.

3.4 Execution Constraints

The lgpgical component REMI-P is thread-safe.

6.2.3.

6.2.3.

6.2.3
Quali
None
Desc

This i
on se

) Roles

5 Interfaces

5.1 rclIMethodExecutioninvoker

fiers

Fiption

htetface of a Remote Provider role provides facilities for handling interface methods exed

fvice instance which are local to the M3W System.

Interface ID

uuid(6938f1bf-5d25-4021-a3f0-bd284a27b674)

Remarks

None
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6.2.3.5.1.1

Signature

handleMethodOnNewService

rcResult handleMethodOnNewService (
[in] pUUID serviceld,
in] pUUID interfaceld,
in] String methodName,
in] String serializedInParams,

out]
out]

String *serializedOutParams,
String *serializedRetValue

out]

) :

Qualifiers

— synchror]

[
[
[
[inout] String *serializedInOutParams,
[
[
[

prcObjHandle_t *instanceHandle

ous

— thread-safe

Description

Handles an i

hterface method execution request which targets a new Service instance. It is able to ger

erally

perform the ¢xecution of the requested interface method by also @sking the local system to create & new

instance of a

given service (by means of service identifier).

Parameters
Table112
Name Description
serviceld Reference to the UUID of the requested service
interfaceld Reference to the UUID of the requested interface
methodName The requested method name
serializedInFarams Reference to a String which contains the serialization of |input
parameters to be passed to interface method invocation

o ‘ Reference to a String which contains the serializatign of

serializedInQutParams input/output parameters to bhe passed to (and modified by)

serializedOutParams

serializedRetValue

instanceHandle

92

interface method invocation

parameters to be modified by interface method invocation

return value of method invocation.

Reference to a String which contains the serialization of output

Reference to a String which contains the serialization of the

Reference to an object handle, i.e. the unique logical reference

instance and execute next interface method requests.

to the newly created instance. It can be used to retrieve this
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n Values

Only non-standard error values are listed

Table 113

Name Description

RC_ERR_PROVIDER_SERVICE_NOT_REGISTERED

This error is returned

when the

execution request asks for a service that

is not registered in the local M3W
System
RC_ERR _PROVIDER_WRONG_PARAM This error is returned,when|the interface

RC |
exegution of the interface)
exception has been raised
Precgndition
—  True
Action

the signature

para
creat

s a Wrapper Service on the basis ofithe requested service identifier. Than the Wrapper Se

method executiomis.'perfoqmed with an
input parameter.set that is hot matching

FRR_PROVIDER_METHOD_RAISED _EXCEPTION This errorsis returned when during the

method an

Execytion of a interface method on a new.instance of the requested service (by passing [the specified
r}eters). It perform a deserialization ofthe input and input/output parameters. The executipn previously

vice instance

ecution>

is usdgd to decode the “by name” requestin a real call on the actual service instance.

Postg¢ondition

seriallzedInOutParams == <setialization String containing param values modified by the method gxecution>
seriallzedOutParams &5 <serialization String containing param values modified by the method ex
seriallzedRetValue-== <serialization String containing the return value of the method execution>
instarjceHandle == <reference to the rcObjHandle <instancelD, M3WSystem network address>>
6.2.3.5-+-2—handieMethodOninstance

Signature

rcResult handleMethodOnInstance (

[in] prcObjHandle_t instanceHandle,
[in] pUUID interfaceld,

[in] String methodName,

[in] String serializedInParams,
[inout] String *serializedInOutParams,
[out] String *serializedOutParams,
[out] String *serializedRetValue

© ISO/IEC 2007 — All rights reserved
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Qualifiers

— synchronous

— thread-safe
Description

Handles an interface method execution request which targets an existing instance. It is able to generally
perform the execution of the requested interface method on the target instance (by means of instance handle).

Parameters
Table 114
Name Description
instanceHanHle Reference to an object handle, i.e. thg” unique Iggical
reference to the existing instance.
interfaceld Reference to the UUID of the requested interface
methodName The requested method namé
serializedinParams Reference to a String which contains the serialization of input

parameters to be passed to interface method invocation

o Reference to a étring which contains the serializatign of
serializedInQutParams input/output_parameters to be passed to (and modified by)
interface.méthod invocation

serializedOutParams Refefence to a String which contains the serialization of qutput
parameters to be modified by interface method invocation

serializedRetValue Reference to a String which contains the serialization gf the
return value of method invocation.

Return Values

Only non-stapdard error values are listed

Table 115

Name Description

This error is returned when an

not active in the local M3W System

RC_ERR_PROVIDER_WRONG_PARAM This error is returned when the interface
method execution is performed with an
input parameter set that is not matching
the signature

RC_ERR _PROVIDER_METHOD_RAISED_EXCEPTION This error is returned when during the

execution of the interface method an
exception has been raised
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Precondition

— instanceHandle is referring to an existing instance.

Action

Execution of a interface method on an existing instance (by passing the specified parameters). It perform a
deserialization of the input and input/output parameters. The instance handle is used to obtain the wrapper
service instance which is connected to the underline target instance. The wrapper is used to decode the “by
name” request in a real call on the actual instance.

Postg
serial
serial

serial

6.2.3.
Signa

rcRe

) ;

ondition
ORetHOoH

zedInOutParams == <serialization String containing param values modified by the methed

zedRetValue == <serialization String containing the return value of the method execution>

5.1.3 handleCreateService
ture
ult handleCreateService (

5
[in] pUUID serviceld,
[out] prcObjHandle_t instanceHandle

Qualifiers

— §

ynchronous

— thread-safe

Desc

Hand

Fiption

es a creation request for a new Service instance. It is able to ask the local system to

bxecution>

zedOutParams == <serialization String containing param values modified by the method eXecution>

Create a new

instarjce of a given servicéy(by means of service identifier).
Parameters
Table 116
Namr.\ Description
serviceld Reference to the UUID of the requested service
Reference to an object handle, i.e. the unique logical reference
instanceHandle to the newly created instance. It can be used to retrieve this

instance and execute next interface method requests.

Return Values

Only

non-standard error values are listed

© ISO/IEC 2007 — All rights reserved
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Table 117
Name Description
This error is returned when the
RC_ERR_PROVIDER_SERVICE_NOT_REGISTERED execution request asks for a service that

Precondition

is not registered in the local M3W
System

— True
Action

Creation of g
requested se

Postconditiq
instanceHand
6.2.3.5.1.4

Signature

rcResult H
[in] ¢
) ;

Qualifiers

— synchror]

new instance of the requested service. Creation of a Wrapper ServiceTon' the basis pf the

vice identifier. Than the Wrapper Service and the service instance are bound.

n

le == <reference to the rcObjHandle <instancelD, M3WSystem.network address>>

handlelnstanceRelease

andleInstanceRelease (
cObjHandle_t *instanceHandle

ous

— thread-sgfe

Description

Handles a release requestifor an active instance identified by instanceHandle.

Parameters

Table 118

Name

instanceHandle

Return Values

Description

Reference to the handle identifying the instance to be released

Only non-standard error values are listed
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Table 119

Name Description

RC_ERR_INVOKER_INSTANCE_NOT_AVALIABLE

RC_ERR_INVOKER_METHOD_RAISED_EXCEPTION

asks for a service instance

This error is returned when an invocation

in a specific

M3W System which is not reachable

This error is returned when during the

execution of release an exception has

been raised

Precondition

the remote instance identified by instanceHandle exists and its reference counter haswalue N

Action

Hand

ing a release request for the instance identified by the handle insténceHandle.

Post¢ondition

the reference counter of the remote instance has value N-1

6.2.35.2 rclWrapperManager

Qualifiers

None

Desc

This

Fiption

nterface of a Remote Provider role provides facilities for creating and managing wra

instarjces which are needed in_erder to allow existing local instances to generically handle int¢
execytion requests.

Interface ID

uuid(d1c53894-6act-45ec-bec1-ce05e374ce99)

pper service
rface method

Remarks

None

6.2.3.5.2.1 createServiceWrapper
Signature

rcResult createServiceWrapper (

) ;

© IS0/
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Qualifiers
— synchronous
— thread-safe

Description

Create a service wrapper instance which is specific for a service. It returns a interface reference which allow
to perform interface method execution request “by name”. (by means of interface identifier, method name and

a general parameter list).

Parameters
Table 120
Name Description
serviceld Reference to the UUID of the related se-:rvi;:e
wrapper Interface reference to a rciReffection implementation which is

instanceHanfle

Return Values

Only non-stadard error values are listed

already wrapping a service, instance.

Reference to the instance‘handle which uniquely identifie
newly created instance in the distributed environment.

Table 121

s the

Name

RC_ERR_PROVIDER_SERVICESNOT_REGISTERED

RC_ERR_PROVIDER {MRAPPER_NOT REGISTERED

Description

This error is returned wrapper crg

ation

asks for a service that is not registered

in the local M3W System

This error is returned when

the

corresponding wrapper service hap not

been registered in the local
System

Precondition

— servicelD has been registered the local M3W System

— An wrapper service association record is present as <servicelD, wrapperServicelD>

— wrapperServicelD has been registered to the local M3W System

98
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Action

Creation of a service instance and of a Wrapper Service instance. Binding the service instance to the wrapper
bind point.

Postcondition

wrapper == < reference to rclReflection intf implemented by wrapper service instance>

instanceHandle == < reference to rcObjHandle_t which uniquely identifies the created instance >

Qualifiers

— §

— thread-safe

ult createInterfaceWrapper (

n] prcIUnknown interfaceRef,

n] pUUID interfaceId,

] prcIReflection *wrapper,

] prcObjHandle *instanceHandle

ynchronous

Descfiption
Creatp a interface wrapper instance which «is*specific for a given interface. It returns a interface reference
which| allow to perform interface method\execution request “by name”. (by means of interface identifier,
methgd name and a general parameter-ist).
Parameters
Table 122
Nam Description
interfaceRef Reference to the wrapped interface reference
interfaceld Reference to the UUID of the related interface
wrapper Interface reference to a rclReflection implementation which is

instanceHandle

wrapping the interface

Reference to the instance handle which uniquely identifies the

newly created instance in the distributed environment.

Return Values

Only non-standard error values are listed

© ISO/IEC 2007 — All rights reserved
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Table 123

Name

RC_ERR_PROVIDER_WRAPPER_NOT_REGISTERED

Precondition

Description

This error is returned when the
corresponding wrapper service has not
been registered in the local M3W
System

wrappery
Action

Creation of a
Postconditig
wrapper == <
instanceHang
6.2.3.5.2.3
Signature
rcResult 1
[in]
[out]

[out]
) :

Qualifiers

synchror

Description

A wrappégr service association record is present as <interfacelD, wrapperServicelD>

BervicelD has been registered to the local M3W System

\Wrapper Service instance. Binding the passed interface reference to the wrapper bind poin

n

reference to rclReflection intf implemented by wrapper

le == < reference to rcObjHandle_t which uniquely identifies the created instance >

retrieveWrappedinterface

etrieveWrappedInterface (
rcObjHandle instanceHandle,
Bool *found,

prcIRCUnknown *interface

ous

thread-sgfe

.

service instance>

Create a inte

rfacewrapper instance whichis—specific foragiverr i

mterfacettTeturms—a interface Teference

which allow to perform interface method execution request “by name”. (by means of interface identifier,
method name and a general parameter list).

100
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Parameters
Table 124
Name Description
instanceHandle Reference to the instance identifier
found Boolean value which state is the required association has been
found
. rJe If association has been found, it returns the inteffgce reference
interfaceRef to a rclUnknown which has been wrapped and.asdociate to the

Retunn Values
Only non-standard error values are listed

Precondition

Retrig
wrapy

Postq

found

interfaceRef == if found, < reference to rclUnknown related to instanceHandle>

6.2.3.5.3 rclRemotableServiceRetriever

Qualifiers

None

Desc

instance identifier

ving of an association among instance handles)and wrapper service instance. Gathering
er bind point.

ondition

== < association instanceHandle,~wrapper _iref is present>

Fiption

of the found

jata from the

This

nterface of a Remote Provider role provides facilities for inspecting and retrieving meta

service list which is at disposal for remote execution. Basically it is able to answer if the local M3W system can
create a service instance of a given type and it can provide information about the hosted service (i.e. interface
method signatures).

Interface ID

uuid(c1e580cd-0dbb-444e-9718-d756d7a1f6b6)

Remarks

None
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6.2.3.5.3.1 isServiceAvailable
Signature
rcResult createServiceWrapper (

[in] pUUID serviceld,
[out] Bool *available,

) ;

Qualifiers

— synchrorjous
— thread-safe
Description

It return a Boplean value which state that such a service is present in the local M3W System and is registered
as available fpr remote execution.

Parameters
Table 125
Name Description
serviceld Reference to the ‘L;UID of the requested service
Available Boolean véiﬁe which indicate if the requested servicelis at

disposal for remote execution

Return Valugs
Standard
Precondition
— true
Action

Checking the|presence of the service identifier as a key of the wrapper service record list.

Postcondition

available == < servicelD can be created and managed for remote execution >

6.2.3.5.3.2 getServicelnfo

Signature

rcResult getServiceInfo (
[in] pUUID serviceld,

[out] String *info,
) :
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Qualifiers

— synchronous
— thread-safe
Description

Retrieve service information for a given service identifier. The returned metadata include information which is
needed for type-checking and for parameter marshalling.

Parameters
Table 126
Namp Description
servigeld Reference to the UUID of the requested interface
Info String contaning service metadata
Return Values
Only pon-standard error values are listed
Table 127
Namp Description
RC_ERR_PROVIDER_METADATA_NOT_REGISTERED This error is returned| when the
corresponding metadata could not been
retrieved in the local M3W $ystem
Precgndition
— A wrapper sefvice association record is present as <servicelD, wrapperServicelD>
— Mletadata.related to servicelD has been registered to the local M3W System
Actiorn

Retrieving of the service metadata document.
Postcondition

info == < String containinig servicelD metadata>

6.2.3.5.4 rclRemotableServiceManager
Qualifiers

None.
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Description

This interface of a Remote Provider role provides facilities for inspecting and retrieving metadata from the
service list which is at disposal for remote execution. Basically it is able to answer if the local M3W system can
create a service instance of a given type and it can provide information about the hosted service (i.e. interface

method signatures).

Interface ID

uuid(e1d6ce36-785c-466e-b571-52627a5¢7919)

Remarks
None
6.2.3.5.4.1

Signature

registerServiceWrapperService

rcResult registerServiceWrapperService (

) :

Qua

[in] QUUID serviceld,
[in] QUUID wrapperServiceld

lifiers
synchrorjous

thread-sgfe

Description
Add an assogiation between a given service identifier and the identifier of the related Wrapper Service.
Parameters
Table 128
Name Description
serviceld Reference to the UUID of the service
wrapperServjiceld Reference to the UUID of the wrapper service

Return Values

Only non-standard error values are listed

Table 129

Name

RC_ERR_PROVIDER_WRAPPER_ALREADY_REGISTERED

104

Description

This error is returned when an
association already exist for a given
service identifier
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Precondition

VW: <interfaceId, W> ¢ wrapperServiceRecords

Action

ISO/IEC 23004-3:2007(E)

Adding a record containing the association between service and wrapper service identifiers.

Postcondition

<serviceld, wrapperServiceld> € wrapperServiceRecords

6.2.3.'5.4.2 unregisterServiceWrapperService

Signgture

rcRepult unregisterServiceWrapperService (

[in] pUUID serviceld,
) ;

Qualifiers
— slynchronous
— thread-safe

Descfiption

Remqgve an association between a given service identifier and the identifier of the related Wrappgr Service.

Parameters
Table 130
Namp Description
servitceld ) Reference to the UUID of the service

Retuin Values

Only non-standard error values are listed

Iable 131

Name

RC_ERR_PROVIDER_SERVICE_NOT_PRESENT

Precondition

— <serviceld, wrapperServiceld> € wrapperServiceRecords

© ISO/IEC 2007 — All rights reserved

Description

This error is returned when an
association does not exist for a given
service identifier
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Action

Deleting a record containing the association between service and wrapper service identifiers.

Postcondition

<serviceld, wrapperServiceld> ¢ wrapperServiceRecords

6.2.3.5.4.3

Signature

registerinterfaceWrapperService

rcResult 1
[in] O
[in] O
) :

Qualifiers

— synchror]

UUID interfaceId,
UUID wrapperServiceId

ous

— thread-sgfe

Description

Add an assoq

egisterServiceWrapperService (

iation between a given interface identifier and the identifier of the related Wrapper Service.

Parameters
Table 132
Name Description
interfaceld ) _Reference to the UUID of the interface
wrapperServiceld O Reference to the UUID of the wrapper service

Return Values

Only non-stadard error)values are listed

Table 133

Name

RC_ERR_PROVIDER_WRAPPER_ALREADY_REGISTERED

Precondition

VW: <interfaceId, W> ¢ wrapperServiceRecords
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Description

This error is returned when an
association already exist for a given
service identifier
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Action
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Adding a record containing the association between interface and wrapper service identifiers.

Postcondition

<interfaceId, wrapperServiceId> € wrapperServiceRecords

6.2.3.5.4.4 unregisterinterfaceWrapperService
Signature
rcRepult unregisterInterfaceWrapperService (

);

Quali

[in] pUUID interfaceld,

fiers

— synchronous

— thread-safe

Descfiption
Remgve an association between a given service identifier and-the identifier of the related Wrappgr Service.
Parameters
Table 134
Nam Description
inteﬂ[celd | Reference to the UUID of the interface

Retuin Values

Only

non-standard error values are listed

Table 135

Nam

[

Description

RC_ERR_PROVIDER_WRAPPER_NOT_REGISTERED

Precondition

This error is returned when the
corresponding wrapper service has not
been registered in the local M3W
System

— <interfaceId, wrapperServiceId> € wrapperServiceRecords
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Action
Deleting a record containing the association between interface and wrapper service identifiers.

Postcondition

<interfaceld, wrapperServiceId> ¢ wrapperServiceRecords

7 Overview of realization

7.1 General

This clause i$ informative. Given the wide range of potential devices targeted by the M3W, thefe are 2
number of dpmain specific properties that need to be supported. Not all of these properties’ need
supported on all M3W systems. This creates a clear variation point within the overall architecture. F¢
purpose M3W divides the overall architecture into a core (development and execution) framewor

wide
to be
r this

and

additional frameworks, which support other properties, such as resource management,.component download

fault management and system integrity management. The additional frameworks are described in other
of this standard:

— Resourc¢ Management (Part 4)

— Download (Part 5)

— Fault Mapagement (Part 6)

— System Integrity Management (Part 7)

In the remaipder of this document we describe the“realization of the core development and exe

framework. The remainder of this clause gives;-an overview of the guiding principles, assumg
architecture gverview and the stakeholders of an\M3W system. The development framework is descri

parts

cution
tions,
bed in

Clause 8. The core execution framework is described in Clause 10. An extension to the core framework that

enables automated instantiation and binding“of realization elements (services) that realize a specifi
artefact (logital component) is described.in Clause 11. An extension to the core framework that er
remote invocation of operations provided by remote services is described in Clause 12.

7.2 Guiding principles

7.21 Simplicity

A simple solytion that-covers a large part of the desired functionality is preferred over a considerable
complex solytion(that covers a slightly larger part of the desired functionality. This does not mea
inadequate soplutions are accepted.

cation
ables

more
n that

7.2.2 Minimizing assumptions

As few assumptions as possible are made (OS features, Hardware, contents of components, etc.)

, thus

reducing the dependency of M3W frameworks on the system context. This is done in order to make the

applicable scope as wide as possible.

7.2.3 Make assumptions explicit

Assumptions that are necessary are made explicit.
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7.2.4 Favour open over closed solutions
Whenever a reasonable option exists to select an open (denoting both non-proprietary and extendable)

solution over a closed solution the former is chosen. This is in line with the aim of M3W, but also reflects the
belief that architectures need to be able to evolve.

7.2.5 No penalties for un-used features
Various features are optional.

EXAMPLE not all systems require Fault Management. The architecture for the feature is constructed in such a way

th tt H L £ AY | TP 4 H +lo £, 4
a eSO (PO IanCepeTaty 1o ot oaSmhgtreTreatarc:

7.2.6 | Implementation preference: run-time, servers, and then clients
In a M3W system, there is one infrastructure, several servers and more clients. This implies that jmplementing
a feajure in the infrastructure enables the feature to be used system-wide without additionpl effort from
comppnent and application developers.
As mlltiple clients can use a component, there are potentially more clients than components|in a system.
Implementing a feature in a client will thus need more (development)\résources compared to @ server side
implementation.

This principle is balanced with the simplicity principle; the infrastructure etc. must be made jas simple as
possible.

7.3 |Assumptions

7.3.1| Platform functionality

The Device’s Platform will at least provide thefollowing services:

7.31[1  Scheduling

The hasic schedulable entity of\the OS is called “thread” in M3W. M3W makes no assumptign on the OS
scheduling policy (e.g. pre-emptive priority based or earliest deadline first).

If CPD resource management is to be supported, the OS must provide the necessary “hooks| to allow the
resource manger to function.

7.31.2 Process

If spatial robustness of components is to be supported, the OS must provide a “process” concept|{supported by
a hargware” facility such as a memory management unit (MMU). Within the M3W context a|process is a
contalner_for threads with full memory prnfnhﬁnn qgainef access from other processes In-the hbsence of a

process concept, the Device has one single (virtual) process.

7.31.3 Activation

The OS provides a means to load (if necessary) a component from persistent storage, bind to it, and activate
it when necessary. When the OS has the notion of a process (see previous paragraph), a component can be
loaded and activated in two ways: it can be loaded and activated in the process of the client requesting the
component, or the component can be loaded in its own process.
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73.1.4

If dynamic d

Persistent storage

ownloading of components is to be supported, the device will provide a means to store

downloaded components and their registration data persistently and to address this storage. Examples of

persistent sto

rage include battery back-up RAM, Flash memory, and a file system on disk.

7.3.2 Platform standards

For a given P

latform, there will be a standard representation for such concepts as (dynamic link) libraries and

executable file layouts, thereby allowing interoperability of development tools.

For a given cture,
thereby allowjng binary compatibility between independently compiled (and linked) components. Thissmgpping
permits the sfandard layout of M3W artefacts on the Platform.

7.3.3 Hostg connected to suitable media

It is assumed|that host systems are connected a suitable media when needed

7.4 Architecture overview

In the development view, a component is a collection of models and their retations. A model is a self confained
set of information about the component. Models are managed as a single entity and are the 'Unit of
deployment'. In the M3W architecture, the set of model types is open. Models can take any form, they may be
human and/gr computer readable and may be executable. One<{model of particular importance (s the

'executable m
can be loade

Note A
architectures o
simulation mod

An executing
application is
Services pro
are a unit of
(components
model states
components

entities are slhown in Figure 8,

This conceptuial structure‘identifies the key elements of the M3W architecture:

Compon

odel', which is typically called the 'executable component'. This is a model of the component that
| and executed on a target platform.

atform
hodels,

component may contain multiple executable ¢omponents (models), e.g. for different target pl
r for different purposes such as debug and production. Other possible model types include resource 1
els, licensing models, documentation, and seurce code.

br. An
s and
Fvices
ments
onent
5 and
eptual

M3W system consists of a platform*with a set of software that provides features to a us
the primary interface with the user that provides the end features. Executable component
ide an extra layer of functionality onto of the platform. A component is a unit of trading. Se
execution and provide functionality to applications. To ensure the integration all M3W ele
models and model elements) need to conform to the M3W component model. The comp
requirements on thet\M3W elements. In order to connect the applications to component
o the system a rup-time environment is required. The connections between all these conc

ent Model — this provides the set of rules that must be adhered to by every M3W element

T
T

l':n it

but their

Services

Component

CTTT TC—OTTT

Executable Components — these act as containers for Services. In certain cases these are similar to DLLs,

content may include system information for inclusion in simulators or other data.

— these are normally instances of executing entities.

Run-time Environment — this is the infrastructure artefact used to support executable components and

executable component content management. In an executing M3W system this is responsible for allowing
application to access Service, as well as, managing Executable Component instantiation, initialization and

clean-up

110

. Inside a Simulation environment this might be a description of the Run-time or its properties.
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0..*
q.” -uses 0..* 0..*
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Figure 8 — M3W Conceptual Diagram

Whilel not expli€itty mentioned in the conceptual diagram, all interaction between the elemgents in M3W
systems is defined by interfaces. The interface concept applies to all the elements of a M3W system.
Interfaces define the set of operations provided by an element, creating the global concepts of servers (the
providers-of interfaces) and clients (the users of interfaces).

7.5 M3W stakeholders

The M3W architecture must address the concerns of many different stakeholders within the embedded
software development industry. Therefore, prior to generating and discussing the architecture these need to
be defined and the impact of the architecture on the concerns identified.

In order to support the embedded software industry M3W must support the movement of components from
3rd party developers to device manufacturers. For this to be effective, component developers must have the
ability to sell their components to different manufacturers. Application developers must have methods for
specifying the underlying platform used by their software. To support these users, an execution environment
for component operation, and a model of the platform for application support must be included into the M3W
system. These create two additional users of the M3W system; an infrastructure developer who creates the
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component framework according to the M3W specification; and, a platform developer who integrates M3W
components with a M3W run-time to support application development.

Additional to the development of these software structures, support for the selling of these elements is within
the scope of the M3W project. As this process is different from the development of M3W software, the
requirements and the viewpoints of the users change. o emphasize this fact, additional stakeholders need to
be added to the list of M3W users: the component vendor, the component environment vendor and the system
vendor. In order to reassure component, system and application developers, some guarantee of operational
characteristics is needed. This can be provided by certifiers that check different properties of the developed
artifacts. Fortunately, not all these stakeholders interact with each other, there is a clear path of software
construction/distribution starting from the device manufacturer and ending with the application developer. This
is illustrated ip_Eigure 9

This analysis|produces 14 basic stakeholders related to the M3W system, which can be broadly categprized
into 4 groupp, external users, vendors, certifiers and developers. Other stakeholders that rélate {o the
marketing of components exist that are not considered primary in the development of the M3W) system; their
interaction with the primary stakeholders is included below, where they are shown in italics.

The division pf the stakeholders into the four broad categories helps define the types’ of activities thpt the
M3W system|must support. The key activities are the vending/certification and development of platformg, run-
times and cpmponents. Of these activities, the one that places technical{requirements on the [M3W
architecture dnd component model is the developmental process. The support\for the vending activity by the
framework cqnsists of providing information that can be combined with toels for the selection and integration
of software into a system.
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7.5.1| Externaluser stakeholders

The g¢oncerns»of these stakeholders are not directly addressed within the core infrastructure
are\. addressed in the supporting frameworks for fault management, resource awaren

these
manajgement and system development.

Provider

(HW/0S)

Figure-9-—Stakeholder-Relation diagram of the M3W business model.

architecture,

ess, terminal

End-user — This user is not directly related to the M3W system, however these place demands on

application vendors. The application vendor produces requirements for the application developer, who
demands features from the M3W platform. Their interaction with the platform vendor arises from their
desired application's requirements that must be satisfied. They also place requirements on device
providers in the form of desired features. The end-user is the ultimate source of requirements, and their
desires can be used to predict the type of components needed inside a platform. The end-user purchases

information from service and content providers.

Device Provider — Although not a part of the M3W system the device provider is the source of the

underlying hardware and operating system. In the current stakeholder model, these act as OS and
hardware suppliers. This affects the performance and capabilities available to the M3W framework
developer. Furthermore, they respond to the needs of the end-user and require that their device
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capabilities be utilized. The device provider's interaction with the end-user means that in certain cases a

company will act as all of the elements inside the M3W arena of operation, as well as the appli
provider.

cation

Application Vendor — This stakeholder has little direct interaction with the M3W system, it serves as a
conduit for requirements from the end-user to the application developer. However, as the applications
may require additional run-time components it is quite probable that these will act as resellers for M3W

components.

Application Developer — This stakeholder is responsible for the technical requirements on the
underlying system. If this supports the installation of components according to the needs of applications,

these reguirements—can-beplaced-on-componen pside-the-system ei—-Asthe applicationde

¢ applications must run on a M3W system, they also act as system vendor customerscTo pf

eloper

end-usens with dynamic applications these developers work with service and content proyiders, who
provide |nformation for end-users. An application vendor can also act as a component speciflfer by

defining g set of requirements that a component developer should fulfill.

7.5.2 Vendor stakeholders

These stakeholders have a set of concerns related to the distribution, marketing.and selling of compo

Consequently

consideration when designing the overall framework.

System Vendor — This stakeholder needs to advertise and distribute platforms to application devel

hents.

, their concerns are not addressed explicitly here, but their requirements have been taken into

bpers.

The platforms distributed may depend on a given device, therefore the device provider and platform

vendor ay be the same company. The system vendor's’ primary interest is to provide syste
applicatipn developers. As one feature of the system isiits certification, it is possible that the s
vendor optains this by using the services of a system certifier.

ms to
ystem

Comporjent Vendor — The component vendor needs to provide application and system developers with

operations to select and get a component. .The' selection criteria may reflect the target domain
platform In certain circumstances a component may have to be adapted to a given system, this rel
the servites of a system integrator, who tailors the component. Once a component is ready for sale,

bf the
es on
it can

be certiffed by a component certifier)/-who checks its logical and operation properties. Component
developdrs act as the source of compehents to the vendor. In certain circumstances, when a component
developdr transfers their copyright_privileges, a component vendor can act as a component owner. A

compongnt vendor may interact with other component vendors (sometimes called component br
who act @as an intermediary,in"component trading.

bkers)

Comporjent Environment Vendor — Similar to the platform vendor the component environment viendor

needs to|advertise and distribute a run-time for a given platform. This may require some tools for all
system gnd component developers select the appropriate run-time for their software. Due to the
relationship between a run-time and the underlying OS and hardware, it is likely that the device pr

pwing
close
pvider

will also|sponsor the development of the environment. Similar to component vendors, this vendgr can
interact with Certifiers, for checking run-time properties and functionality, and developers who providle the

environment. The component environment itself may consist of both tools and a run-time element;
can be produced by different developers.

these

SDE Tool Vendor — Several of the stakeholders may require tooling to support them in their objectives.

With the aid of a component standard, the tools can be interoperable and complementary to each
As the tool vendor can support all stakeholders, they are not depicted in Figure 4.

7.5.3 Certification stakeholders

other.

Like the previous sets of stakeholders, certifiers are not a primary concern for the M3W framework. However,
the use of models and clear specification enables the requirements of these stakeholders to be somewhat
supported within the current M3W architecture.
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7.5.4| Developmental stakeholders

Thesg¢ stakeholders are the primary concern of this docment. The goal is to support developer
possible within the scope of the M3W project.
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System Certifier — In order to build an application with a desired set of characteristics the properties of
the underlying platform need to analyzed and verified. This is implemented by these stakeholders, who
use a variety of tools to profile a developed application platform. This stakeholder can provide services to
system developers and to system vendors, who wish to advertise their products capabilities. This
stakeholder will probably interact with component certifiers and component verifiers in order to extract
information necessary for system certification.

Component Certifier — This stakeholder measures and profiles the operational characteristics of a
component. This process must be supported by tools that can quantify the necessary aspects of its
operation. The information supplied may depend on the underlying run-time and the needs of the
component domain. The results of the certification are used by system developers to predict a
n this case, a
Another role

for the certifier is to check that a component matches a set of standards, in order to gtant
certification. This involves interaction with standardization bodies, which provide an_ appr
andards for the certification process.

Gomponent Environment Certifier — The use of components inside a system depend
imfrastructure, which during operation resolves to the supporting runstime environment
affectively verify a system this crucial element also needs to be cettified. This is achie
akeholders, which analyze a run-time to extract its properties. These stakeholders proviqg
component environment developers and to vendors who wish/te\ensure that a run-timej
eets certain criteria.

ystem Developer — The system developer’is responsible for integrating available comp

ystem that can support application development. This can be supported by tools, the co
time and a component model that facilitates easy integration. They get their components fro

endors who may provide components‘that need to be adapted to the system. System integ
adapted components and tailor.(Components for a given system. System developers
component specifiers in order tg.sub-contract system development.

ystem Integrator — In cases where a component cannot be directly installed in a systen
imtegrator adapts thetcomponent to match the desired system. An example of this
compilation of a source code component for a specific OS/HW combination. These sy
components can(be-resold to component vendors, or passed to system developers. Dug
relationship between a component and its system, it is likely that system developers wi
integration dt.is also likely that system integrators will interact with component certifiers an

erifiers, when the system specific component needs to be checked against a standard or a

Gomponent Developers — The component developer is responsible for creating a co

a component
bpriate set of

bn the linking

In order to
ved by these
e services to
environment

5 as much as

onents into a
mponent run-
m component
ators provide
can act as

n, the system
vould be the
stem  specific
to the close
also do the
d component
specification.

mponent that

cponforms to the M3W model. This constrains and guides the developer in creating compon

ents that can

be used within a M3W system. The components developed rely on the run-time. In order to support the
component vendor, this product must be packaged in a manner that allows component characteristics be
presented and used by system developers. A component developer can use the services of a component
certifier or component verifier to check that a component conforms to a standard or a specification. The
primary role of this stakeholder is to provide components to component vendors. In order to ensure a
market for their components it can be expected that component developers will interact with component
specifiers who describe a component’s desired characteristics. Another key interaction for component
developers will be with IP owners (patent holders) of the algorithms and techniques embedded in a
component implementation. These developers also develop services and libraries for inclusion inside a
component according to the M3W model.

Component Environment Developer — The infrastructure developer's primary role is to produce the
M3W run-time on a device. In order to support the run-time vendor, the characteristics of the run-time
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must be

packaged with it. As a component environment can contain development tools, these can be

packaged with the run-time as part of the environment. One source of product differentiation between

environm
on an un
OS suppl

The M3W arc

ents will be the tool support for modeling, testing and other activities. As the environment is built
derlying platform, this stakeholder will have considerable interaction with device providers and
iers.

hitecture cannot address all the concerns of all the stakeholders, so the focus of this architecture

is to handle all the possible developmental concerns of M3W system developers, while not precluding support
for the other stakeholders. This requires addressing system-level, platform-level and component-level issues
relating to the efficient design, development and distribution of M3W components, services and libraries.
Therefore, the M3W architecture directly addresses some of the issues related to End-User, Vendor and

Certifying stakehaolders

7.6 Technfical context

This section
software stac]

The M3W co

Hescribes the main context of the M3W elements. M3W elements are in the middleware pf the
K.

text is here divided along three axes:

— The platform axis: M3W elements run on a platform and may be specifically‘developed for that platform.
The platform consists of an operating system, drivers, hardware devi¢es, and optionally a netwrk. A

hardwar

device can be any computer system.

— The devg¢lopment axis: M3W elements are developed on hosts/ Repositories are computer systems that

are used

— The app
applianc

for the publication and retrieval of M3W Components, Services and Libraries.

iance axis: M3W elements exist to form a part of‘an appliance. Next to the M3W elements an
b consists of applications, and a platform.
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Computer System

JAN

M3W Element |
Host HW Device
ﬁl 1.7
Runtiyre-Environment ConmpoTTeTTt 6= 6= Repu ituly
-uuid —
-has
1 0..* -has
0..*
Model
-uuid
Executable Component|
-Specific for
Platform -has
* * * <>—
. -uses 0.. 0.,
0"* Q Q 0..*
Appliance k> | 4 *
PP . T 0.~ 0.. 0.* *
0.* 1.. 0.* 0..
<>
0.* 0s Network Driver
* -runs
Application
Figure 10 — M3W technical context
Table 136
Concept Definition Example

Computer system

Host

Repository

M3W element

© ISO/IEC 2007 — All ri

A computer system that is used to develop software, in

particular M3W elements

A computer system that is used to publish M3W
elements to and retrieve them from

An artifact that complies with the M3W standard. It is
an abstract

ghts reserved

class;

Any system that enables the execution of software.

My own DVD Player
A PC running Linux

A website connected to a
database that contains
M3W components.

n.a.

elements are always M3W
components, models (model elements) or Runtime
Environments
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Concept

Hardware device

M3W
environment

runtime

M3W component

Appliance

Definition

The computer system at which the M3W software is
targeted.

Software to support the use of M3W components in an
appliance

A component that complies with the M3W component
model. It consists of a set of models that specify the
component’s properties.

Device that the end-consumer acquires.

Example

A set-top box or mobile

phone.

n.a.

A M3W MPEG4 decoder, a

file-system component.

A TV, set-top box, mobile

Platform

Application

Operating s

Driver

Network

stem

Abstraction to allow the use of M3W components on
devices that have different hardware and/or OS. It
consists of a HW device, an operating system, several
drivers, and optionally a network.

The implementation of one or more specific user
oriented functions

Support  for  Task/thread  management and
synchronization primitives, this may also include a
process concept

Software that provides an interface for a hardware
element, such that the hardware element can be
controlled by software.

Software that enables
computer systems.

communication between

8 Development framework

8.1 Overv

This clause

and Runtime

8.2 Conce

8.21

8.21.1

ew

pts
System

Déescription

s informative. The develepment framework defines the roles and the relations betwes
various entities involved in the development, certification, trading, tailoring, and integration of Compg
Environments.

la
MIHUTIC.

Linux running on_a va
different hardware-syst
VxWorks in arset-top bq

The elect
programming guide.
WinCE, Linux

Display driver in a PC

TCP/IP stack

ious
EMS;
X.

onic

n the
nents

From the development perspective the M3W architecture consists of several layers, as illustrated in Figure 11,

these are:

of software elements whose development relies on M3W supported middleware.

middleware services to applications. The development of this layer relies on the M3W layer.

An application layer — this layer provides (access to) the functionality to the user of the device. It consists

A component layer — this is the layer of primary interest for M3W; it contains components that offer

A M3W layer — this layer contains the core component infrastructure and supporting frameworks.

Therefore, it is normally present before the development of M3W components. This layer relies on the
implementation of the Platform layer.
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— A Platform layer — this consists of the OS and HW device drivers that manage access to hardware
resources from software.

Application provision is outside the scope of the M3W specification, so the application layer is enabled but not
explicitly supported by the M3W architecture. The primary layer of interest for the development of M3W

syste

ms is the component layer. This layer places requirements on the M3W layer used to support the

execution of M3W systems.

Figure 11 applies to many different types of M3W systems such as executing systems, simulators, analyzers
and design environments. In each case the layers exist, albeit in an abstract form. For example, inside a M3W

simul

ator the M3W Iayer component Iayer and application layer may need to be taken into account to achieve
g latic g S = . aybe insignificant and
mted thls has to be an epr|C|t ch0|ce made by the model deS|gners For example’\in obtaining a
btion of the memory usage of a M3W system the M3W layer may be ignored (or abstracted away) with

the aphalyzer focusing on the memory usage models contained in the component layer: Hgwever, in an

execyting M3W system all the layers will be present and used in system execution.

The igea of components as models is made clear in the section below. The impaértant point made here is that

a M3W system is the composition of applications with M3W Components supported by the M3W and OS
layery.
8.212 Model
M3W System
Application Layer
2] 2N -
Application1 Application2 Application3

M3W

Sco

M3W Component.Layer

o

Compenent 1 Component2 Component3

M3W Layer

Runtime ]

. Frameworks
Enwronmen N

Platform Layer

Figure 11 — System
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8.2.2 M3W Model

8.2.21

Description

Models describe M3W components in a structured way. It is desirable that other pieces of software (like
applications and platforms) are similarly structured. Therefore, we have generalized the idea of models and
standards to the level of artifacts. It is allowed to read "M3W component" for the word "artifact".

Artifacts have properties. Models contain specifications that describe those properties. Models have relations.

A specification (or property or model) can be a specialization of another specification and can be built of other

specifications:

general requifement. This also holds for properties, specifications, and models.)

When we set|up a system for handling models, specifications, properties and artifacts, we need-conhcep
allow us to tglk about the possible instances, their properties, and corresponding models and-specifica

The type levegl concepts enable this.

of a

s that
tions.

An artifact may comply with an artifact standard. The artifact standard consists of rules about standardigation
elements. These are on type level, because the standard does not handle specific artifacts but is about grtifact
types.

Table 137

Concept Definition Example

Artifact Anything made by mankind. (We may restrict it with | A specific MPEG4 decode
anything that is described by a set of modéls).

Artifact type Used to type artifacts such that they.can be classified| MW component, or a M3W
and that rule can be specified to.define standards for| MPEG4 decoder, a [CPU
specific types. resource model.

Artifact standard | A set of rules that hold (to a.¢ertain degree) for a set of| The M3W standard for [CPU

artifacts.

resource models.

Property A property of an artifact, independent of how it is|n.a.
specified.
Property typé Stating that artifacts of a specific artifact type can have |n.a.

specific properties.

Specification

Defined, and structured statement about one or more
properties of an artifact.

The recourse usage is betjveen

4 and 5 Mbytes.

standardization elements.

Specification Stating that one may specify certain properties in a|Resource usage specificgtions

type certain way. exist of a minimum afpd a
maximum value express*d in
Mbytes.

Model A set of specifications that is consistent in itself and|n.a.

managed as one.
Model type A classification for models A resource model
Rule Stating that certain value must hold for one or more|n.a.

element

Standardization

Element that can be used in the definition of a rule. The
element is always an instance of one of the
standardization element’s subclasses.

n.a.
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The models that contain specification of properties of an artifact describe that artifact.

8.2.2.2

Model

Artefact standard

0.7 -Complies with

O“*
1 ’ Artifact type -typed by Artefact
1 o+
1 -has 1 -has
0.. o o
Rule Property Type -typed by Property
1 0.*
0.* -about 0.*
0..* -Specifies
0. Specification Type styped by  [Specification
Standardization Element
<] 1 0.*
0.*
-has 1
Model Type -typed by Model
1 0.*
Figure 12 — Model
8.2.3| Model Relation
8.2.3/ Description
The models thatydescribe a M3W component are often related.
Table 138
Concept Definition Example
Model relation A relation between two or more models 1. This resource model describes the

resource usage in
executable.

refinement of that model.

memory of that

2. This model is an improvement/

Model
type

relation | A classification for model relations.

2. Versioning

1. Memory usage of an executable.

© ISO/IEC 2007 — All rights reserved
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8.2.3.2 Model
Model Type -typed by Model
1 0.*
Standardization Element| o o
0..* -May relate 0..* -Relates
Model Relation Type -typed by  |Model Relation
1 0.*
Figure 13 — Model Relation
8.2.4 Component
8.241 Description

A Componer
representatio
are various

properties of
M3W compo
depicted in F
the overall co

8.24.1.1
Trading is thq
One of the us
including the

limitations su

Another usag
identifying Cg

82412 (

One of the r¢asons)of specifying a M3W Component as a set of interrelated Models is that it suppor

reasoning on

Trading support

t is a set of related Models. This abstracts the component concept away from a

h and allows it to have many different facets that may haveluse beyond system execution.
usages for this concept, including trading, composition, and execution-time inspecti
Components. In this case a M3W system consists_6fjan environment for combining mod
hents with models of applications, M3W infrastrueture elements and underlying platforr
gure 11. It should be noted that in certain circumstances, some of these models may not i
mposition and can be excluded from the M3W ‘system.

activity of buying and selling Components either directly or through a Component Vendor.
bages of multiple Models is that-evaluation versions of Components can be created, e.g. 4
specification Models or~by providing trading versions of (Executable) Models with @
ch as reduced performance;, self-destruct after an evaluation period, etc.

e is that the existence of certain Models and/or their content can be used as search criteria
mponents that ¢ould meet the needs of a System Integrator.

ompositioh support

Single
There
pn of
els of
ns as
mpact

y just
ertain

when

s the

requiring sign

EXAMPLE 1

To determine the total size of the executable code segment of all Components, one can easily a

sizes of the individual Component’s executable code segments.

EXAMPLE 2
these Compon

Given a behavioral simulation Model of a number of Components the behavior of the composi
ents could be simulated.

compositions of Components based on the composition of the Models. While this is an arIa still

dd the

tion of

Figure 14 shows an example of how tools could be used to create a Model for the composition of a number of

Components
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based on the individual Models of the Components.
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Component 1 Composition
—p —> ’ Resource Model ‘

’ Resource Model

’ Simulation Model

’ Functional Model

o

1.3

m ..
Composition
’ Simulation Model ‘

COITIPONCETIU IN

’Resource Model (

’ Simulation Model f -

’ Functional Model {——} ' | Compasition

’ ‘ \, ’ Funetional Model ‘
N

Figure 14 — Tool based composition/of'‘Models

Support execution-time inspection

pcution time, Applications, other Components, and'the M3W Runtime Environment may in

to defermine certain attributes of a Component or Service. Based upon this inspection differen

be tal

EXAl
deter

NOTE|

en.

PLE

During the creation of a Service Instance, the RRE may inspect the Resource Model(s) o

These Models need to be accessible on the Device, either as target loaded Models or through 3

spect Models
actions may

the Service to

ine whether the Appliance still has sufficient'resources (RAM, CPU cycles, etc.) to host the Service Ipstance.

link to a Host.
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8.24.2

Model

-contains 1
0.* Component -contains
—<>-uuid k>

-contains 0..*
0.* 0.*

Model -relates  [Model Relation

-uuid
2.* 0.*
Manifest

Figure 15 — Component

8.2.5 Package

8251 D

A Component consists of models and model relations. From a Component many representations can be

in the form
determined
component a

scription

made

a package. A package is distributed in a distribution format. The distribution format is mostly

y the standard that the Component complies with. The UUID is unique identifier ¢f the
nd the manifest describes the'models and relations of the component.

Table 139
Concept Definition Example
Component An artifact* ‘'standards for artifacts of the type “M3W|The M3W component stanglard
standard companent”
Distribution Asformat in which package can be distributed. It may|ZIP format, TAR format.
format consist of syntax, a technology, and protocol.
Package Representation of—3W component—in—a—distribution—The—modets of—that—MPEG4
format. decoder in a ZIP-file.
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g, uploading,

gs key words,

8.25.2 Model
-contains 1
‘ 1 0.* -representation of
0.* Component -contains Package
——<>-uuid K>— -distribution format
-cohtains 0.*
0.* 0.*
Model -relates  [Model Relation
-uuid
2.* 0.*
Manifest
1
Figure 16~ Package
8.2.6| Repository
8.2.6./1 Description
Repositories store Components (se'that they become Published) and support searching, browsin
and downloading. Searching entails mechanical identification based on given attributes such
requined Models, or supported~interfaces. Browsing allows a human to interactively inspec

reada
Mode
certifi
integr

Repo

Therg

ble) Models of the Component, its trading information and the like. Uploading is the copyin
s (some Models,(e.g. the source code, may be excluded for upload) of the component

ation.

Sitories -are’maintained by the Component Vendors role.

the (human
g of selected
to a Host for

cation and/or later) integration. Downloading is the copying of selected Models to a Devic¢ for dynamic

they s
comp
Devel

© IS0/

may be a smgle or multiple Reposrtorles Publlshed Components may be ° generrc in t

ilation and I|nk|ng for that PIatform The Reposrtory Caretaker a trusted 3" .party,

oper may carry out this process.

EC 2007 — All rights reserved
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y involve e.qg.

or the System
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8.2.6.2 Model

Computer System

7N

Host HW Device
7\
I
Component | 0.* 0.x Repository
-uuid <>
-has
0.* -has
0..*
Model
-uuid
-Specific for
Executable Component Platform -has
0.* 0..* S
0..*
0.4y 0" |o.x
1. 0..* 0.”
oS Network Driver
Figure 17 — Repository
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8.3 Behaviour

Figure 18 illustrates a simplified development flow of a M3W Appliance with the M3W scope in bold lines.

-~

- § : : : : :
g E re Diorr::12nts E : ; E
3 : au : : *] Application :
- : L : : :

-
Component
H : Certification
: : ¥ : + :
§ ! E - /
- (o e e o Y] oo |1 5
= : P Component : 9 Component : 9
D H H H
= ! : : i !
o
© : : : :
2 ‘1 Published —( Component Tailored :
S " Component 9 Component Y
= P : : :
s ———. z : §
: h : : : : Development )
: Architecture -r e- -' + integrafion Adpliance
RRE R Rdntime
: : development : 4 Environment
- :
-
. Platform : : :
e requirements : 1 Platform
- ____a
i ¢ Host-» i « Repository» : 4y Repository or Host -+ » i ¢ Host-p i «--Device--»

Figure 18 — Development Flow

A Sygtem Integrator develops the saftware for the Appliance. Typically, this includes the development of one
or mgre Applications and some::Components, the selection and potentially tailoring of externally available
Components, the selection of a_Runtime Environment and a Platform (type) as well as their integration. This
process of integrating the_ Tailored Components with the Platform and adding Applicatigns is called
develppment integration~Puring this phase the System Integrator may make use of many different models
contalned in the system €omponents, such as resource models or timing models.

As part of the Appliance’s manufacturing process, the total software stack is installed o the Device
(instapces).

During the_lifetime of the system some Components may be replaced for improved functioning (upgrade)
and/of new Components may be added for added capabilities (extension). This involves some gxecution time
integration on the Device.

The following paragraphs discuss the various activities in more detail.

8.3.1 Component development

Based on the domain requirements for the Appliance(s) targeted Component Developers develop
Components. Component development consists of developing the constituent Models and the associated
Manifest.

It is envisioned that there will be many parties fulfilling the Component Developer roles. Those parties could

be in-house System Integrators, OS and/or RRE vendors that desire to augment their base offering, or
independent SW vendors (ISV).
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How Components are developed (methodology, tools, languages, etc.) is left unspecified in M3W.

8.3.2 Component certification

Certification entails independent validation that a Component adheres to the M3W architecture and/or that it
meets certain quality attributes, including complying with other standards. Certification is primarily a
mechanism to increase the trust in a Component and as such supports the creation of an open market.

Components can be certified at any point during their lifecycle, e.g. before being published or after being
tailored. The result of Certification action is a certification attribute of the Component or of —some of- its
Models.

8.3.3 Component tailoring

Tailoring is t
include comg

ne activity of specializing a Component to be deployed on a specific Platform)This m

installed on the Device. It may also include adaptation and/or creation of other Models, e.g.)a performa

resource Mog

Tailoring enri
Component
multiple Platf

Depending o
Models cont3
different Platf
removed.

Tailoring crez

Tailoring ma
3" party (i.e.

el that depends on the type of Platform.

i.e. the Services and Interfaces are not changed). A Component:can have been tailor

N the commercial conditions, tailoring could include removing of Models from the Comp
ining proprietary information (such as the source code) or Models that are only meaningfu

tes a new component that “complies with” the, original component.

be carried out by the original Companent Developer, as a Repository Service, by a t
B Component Vendor), or by the System Developer.

8.3.4 Development integration

Development]
Platform and

make it all work together as a whole.

8.3.5 Execuition integration

During the op
Components
Appliance ha
Device and r
This two-ste

erational life ‘6f the Appliance, new Components may become available that can replace e
to improve operation (upgrade) or may be added to create new capabilities (extension).
5 the right provisions for this (such as a link to a Host), these Components can be loaded
pgistered with the M3W Runtime Environment so that they become available to the Appl
pprocess of integrating new Components with the existing middleware software is

a
ilation and linking for that Platform to create the Executable Component form that cf/n be

brms and can be published in a Repository and/or exist on the Host of the System Integratof.

e.g.

ce or

ches a Component by adding Models in a consistent way. It does notfundamentally change the

pd for

-

bnent.
for a

orm (e.g. a MIPS instead of an Arm based Device).are ‘good examples of Models that codild be

usted

integration covers all activities required to take existing Applications, Components and a

isting
If the
in the
ance.
called

execution integration.

In the first step, selected Models, amongst which at least the Executable Component, are loaded into the
Device's storage; this is called target loading. Examples of target loading include, but are not limited to,
burning in [E]JPROM or Flash memory, copying n a device resident disk drive, and downloading through the
Download Framework.

In the second step, the Executable Component as well as its Services are registered with the Runtime
Environment. Registration of the Executable Component establishes a link between the Component’s UUID
and the storage location from which the OS can activate it. Registration of the Services establishes a link
between the Service UUIDs and the Executable Component UUID. These links are made persistent by
recording them in the Registry.
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During both steps of the process, admission tests may be performed to ensure that the new Executable
Component will fit and not break the Appliance.

EXAMPLE 1 Before starting a download the download manager ensures that the Device’s storage system has
sufficient free space to store the Executable Component.

EXAMPLE 2 Before registering the Executable Component in the Registry, the Component Support verifies that the
Executable Component can run on the Device (e.g. that it has all resources required by the Executable Component such
as e.g. the right version of the OS, sufficient memory etc.)

9 Iterator idiom

9.1 |Overview

This |s an informative clause. The iterator idiom is used in many different places-throughput the M3W
specification of the execution framework, so rather than describe similar functionality for eag¢h usage this
subclause describes the idiom. This idiom allows the passing of a variable length list of data t¢ a client in a
well-gncapsulated manner. A similar result could be achieved by the use of ‘sequence types, blt the iterator
idiom|has several advantages over the use of sequences to return the systém data:

— Tlhe data returned may be very large: the iterator interface idiom* does not mandate thaj the data be
ansferred to the client; it just defines how to support client access to the data.

—

— A NULL value can be returned in the case where no data“is defined: using a sequence fo return data
means that a valid sequence of length 0 would have tg be returned; this simplifies null implementations of
gptional functions in the System Interfaces.

9.1.1| The Iterator idiom

The iterator idiom can be described as a “macro” inside the RIDL language where there are|two variation
pointg for each instance of the iterator: its name (including its UUID) and its data type. The iteratdr interface is:

interface <iterator_names-<iterator_uuid> {

void reset();

<data_type> next() raises <prefix>_ERR_NoSuchElement;
Bool atEnd().;

7

The hasic idea inside_the iterator is that it has a cursor that traverses the underlying data list|returning the
value|of the data that.it points to.

Therd are 3 key.functions inside every iterator interface:

— reséet () is used to set the iterator cursor to the start of the data list.

— next () is used to read the data at the cursor position and to move the cursor, if the cursor is at the end
of the data list it returns the last value and return the RcXNoSuchElement error code.

— atEnd() is used to check if the cursor is at the end of the data list.

9.1.2 Usage

The table below gives examples of where the iterator idiom is used inside M3W.
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Table 140
Name/UUID Data type Where used
rcIUuidItr UuUID rcIRegistryView
{d3bab695-7796-4755-b8ba-09dff6aledeb} rcILoadedComponentManagement
rcIEventItr rcEvent rcIEventChannel
{53980fdc-47c7-4del-908b-4bfd2de6304a}
rcIComponefitItr TCCOMPONENnCtRECcora TCIREeglstrylnspect
{el8f5bee-edlf-44a6-ac7d-26a2255a7l1la9}
rcIContaingrItr rcContainerRecord rcIRegistryInspeat
{2292732b-549b-44e6-92ec-4dbbf65031ad}
rcIComplie$Itr rcCompliesRecord rcIRegigtxyInspect
{9da241cb-81f14-4£f£f0-9296-e379abbelb68}

10 Executfion framework
10.1 Concepts
10.1.1 Type

10.1.1.1 D¢scription

There is a sef of basic types that is use€d jn the execution framework.

Table 141
Type Definition
UInt8 8 bitunsigned integer
UIntlé 16 bit unsigned integer
UInt32 32 bit unsigned integer
Int8 8 bit signed integer
Intlé6 16 bit signed integer
Int32 32 bit signed integer
Double 64-bit double precision floating point
Float 32-bit single precision floating point
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Char 8-bit character
Bool A binary True / False. True = 1, False = 0
32-bit unsigned integer
Void Nothing
pvoid An opaque type with language mapping specific semantics

rcIUnknown The rclUnknown interface

prc]Unknown |Reference to rclUnknown interface

UUTI

128-bit unique identifier according to the COM specification [13].

Basic| types can be used to construct user defined types. The execution framework supports
categpries of user defined types:

Struct: A struct definition matches that of a C struct definition.

Union: Unions allow the expression of structures whoese content type changes accor
value or variable.

Enum: Enums declare a defined set of constant integers starting from 0. The
themselves are just labels.

the following

ing to some

enumerators

Sequence: This defines a structure that*maybe of variable length. Unbounded sequgnces have a

variable length; bounded sequencesihave a similar underlying storage structure but
index length.

String: These define standard-Strings, however they also define bounded Strings of a |
The only different between wide Strings and Strings is that wide Strings contain wide ch

Interface: This defines an interface. An interface contains one or more operations an
from another interface. Single inheritance is supported.

have a fixed

nown length.
hracters.

d may inherit
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10.1.1.2 Model

Type

BasicType UserDefinedType

JaN

Struct Union Enum Sequence

(W)String Interface

Figure 19 — Types

10.1.2 Interface

10.1.2.1 De
Interfaces (in
can have a
following sco
— Inpu
—  Outy
— Inpu
An interface i

specialization
the getand s

scription

bes:
t: a.k.a. read only
ut: a.k.a. write only

t and output: a.k.a. read and write

bt operations-associated with that attribute.
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5 a type. This can be the basic type rcIUnknown or a user defined Interface. All interfaces
of rcIUnknown (see 10.1.6). Interfaces can also have attributes. Attributes are a short ha
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10.1.2.2 Model
0.1
Interface -has Operation
1 -uuid @ —————-returnType
1 0.*
-Specialization of
0.* -enable access to 1 -has
0.* 0.*
Attribute Parameter
-type -type
-scope -scope —— —[—————— scope in {in;"out, in ouf}
-name -name
Figure 20 — Interface
10.1.3 Class and object
10.1.3.1 Description
Classps implement a number of operations. A-‘number of operation implementations |can be the
implementation of an interface. The fact that a class implements an interface represents an ‘fis a’-relation.
Navigation between the implemented inteffaces is done via the type (i.e. its uuld) and the
QueryInterface () operation, which is prtesent in all interfaces (as all interfaces are [derived from
rcIUhknown).
A clags can be instantiated at runtime:The resulting runtime entity is called an object. An objegt has it's own
state.
10.1.3.2 Model
Interface -implements Class -instance of Object
-uuid
0.* 0.* 1 0.*

Figure 21 — Class and Object

10.1.4 Interface instance

10.1.4.1

Description

An interface (definition) can be implemented by a number of classes. This means that the class provides the
implementation of the operations that are part of the interface. At runtime a class can be instantiated, the
resulting entity is an object. This object has an interface instance for the interfaces (definition) implemented by
the class. This interface instance gives access to the implementation of that interface. More precise it enables
a client to invoke the operation implementations part of that interface implementation.
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10.1.4.2 Model

Interface -implements Class -instance of Object
-uuid
0..* 0.* 1 0..*
1 -has 1 -has
0.
Interface Implementation -gives access to  [Interface Instance 0.
0.* 0.* -Instanceof
1 -has
0.* 0.*
Operatiol -implements  [Operation Implementation
-returnType
1 0.*

Figure 22 — Interface instance

10.1.5 Interface reference

10.1.5.1 Ddgscription

Interface Instances are the runtime (data) structures that give access to interface implementations (gnable
invocation of [operation implementations). Objects, offers these data structures. A client will use referenges to
these data stfuctures. An interface reference therefore is a pointer to an interface instance.

10.1.5.2 Mqdel

Client -has Interface Reference| -pointer to Interface Instance

1 0..* 0.* 1

Figure 23 — Interface reference

10.1.6 Interface rclUnknown

10.1.6.1 Description

rcIUnknown is an interface that is implemented by every class. This interface enables navigation between
implemented interfaces and management of the lifecycle of objects. This interface contains the
QueryInterface operation to query the object for a specific interface. When the requested interface is
implemented reference to this interface is returned, otherwise NULL is returned. The operations Addref ()
and Release () are used for counting the number outstanding of references to the object.
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interface rcIUnknown { 00000000-0000-0000-c000-000000000046 }

{

pVoid QueryInterface(in UUID) ;
UInt32 AddRef () ;
UInt32 Release();

Y

UUID_rcIUnknown =

00000000-0000-0000-c000-000000000046

There are three main rules that govern implementing the rcTUnknown operation on an object:

Objects must have identity: For any given object instance,
LIITIT T Lot

ratiire

a call

to
er value. This

A

o T £ ok e 2 N pauct Abhaioyc nthao cama nhyvcico
ey ter Tt e to oo e T oI OwW oot anvwa y o Htre—oSare—pryorcar—p T

allows you to call QueryInterface (UUID_rcIUnknown) on any two interfaces and
results to determine whether they point to the same instance of an object.

TCTtoT

The set of interfaces on an object instance must be static: The set of interfaces acc
object via QueryInterface must be static, not dynamic. Specifically, ifQueryInten
an interface reference for a given UUID once, it must never return NUDL~0ON subsequer
same object; and if QueryInterface returns NULL for a given UUID,subsequent callg
UUID on the same object must never return an interface referenge:

It must be possible to query successfully for any interface on.an object from any other i
means QueryInterface must be reflexive, symmetric;-and transitive with respect
interfaces that are accessible.

There are rules on implementation of the operations~fer counting the number of outstandin
rnterface implementations must maintain a counter_that is large enough to support (231)-
pepinter references to all the interfaces on a given.object.

client of an object must obey the following fules with respect to calling Addref and Relea

The following rules call out comimon nonexceptions to Rule 1.

Rule 1a: In-out-parameters to operations. The caller must Addref the actual paramete
be Released by the callee when the out-value is stored on top of it.

Rule 1b: Eetching a global variable. The local copy of the interface reference fetd
existing-copy of the reference in a global variable must be independently reference cour
calledaperations might destroy the global copy while the local copy is still alive.

Rule 1c: New references synthesized out of "thin air." A operation that synthesizes
réference using special internal knowledge, rather than obtaining it from some other so

compare the

pssible on an
face returns
t calls on the
for the same

nterface: This
to the set of

g references.
| outstanding

Ee.

Rule 1: Addref must be called for every new copy of an interface reference, and Release called for every
destruction of an interface reference, éxcept where subsequent rules explicitly permit otherw

Se.

r, since it will

hed from an
ted, because

an interface
irce, must do

an initial Addref on the newly synthesized reference. Important examples of such routines include

instance creation routines, implementations of IUnknown: : QueryInterface, and so

Rule 1d: Returning a copy of an internally stored reference. After the referencer has b
the callee has no idea how its lifetime relates to that of the internally stored copy of {
Thus, the callee must call Addref on the reference copy before returning it.

on.

een returned,
he reference.

Rule 2: Special knowledge on the part of a piece of code of the relationships of the beginnings and the
endings of the lifetimes of two or more copies of an interface reference can allow AddRef/Release pairs to
be omitted.

The return values of Addref and Release should not be relied upon, and should be used only for
debugging purposes.
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If a client needs to know that resources have been freed, it must use a method in some interface on the
object with higher-level semantics before calling ITUnknown: :Release.

10.1.6.2 Model

rclUnknown is an instance of an interface definition.

10.1.7 Service and service Instance

10.1.71

Description

Interfaces ar
programming
extensions:

Ports (sg

prov

requ

attributes

A Service is
interface (see
Instance.

Each Service
of the Servid
following defi

interf
Vg

Bg
Vg

}
As with any if
The Start (

and the desir|
i.e. the bindin

d classes give a fine-grained level of programming. A Service provides a higher/le
than classes. Compared to classes, discussed in the previous sections, it has)s

e 10.1.8)
ides ports: an additional way to retrieve interface references
ires ports: expresses context dependencies

(see 10.1.8)

10.1.10). Just like classes Services can be instantiated. The resulting entity is called a S

e Instance. The interface is derived from~¥¢IService. The rcIService interface hg
nition:

ace rcIService { db58f279¢c—-c217-4730-b76b-48422b982835 } {

id Start( void )

raises RC_ERR_SERVICE. INSUFFICIENT_BOUND = 0x00000001;
ol isStarted( Void )
id Stop( Void )

raises RC_ERR_¢SERVICE_CANNOT_STOP = 0x00000002;

terface, it inhérits from rcIUnknown.

operation heeds to be called after the requires interfaces from the Service Instance are
bd attributes are set. The start () call indicates the context dependencies have been res
g 10 the ports is done, and the client wants to start using the Service Instance. Until the St3

el of
pveral

h specialization of a class. It is a class that implements the' rcIService and a service specific

Brvice

definition determines the so-called Service specific interface. This interface is the run-timg view

s the

pound
blved,
rt()

method has r

eturned, nnly calls on the Service interface of the Service Instance are allowed. _After the g

art,

methods of other interfaces may be called. For so-called active services, the autonomous behavior starts
when the start () method is called.

The isStarted () operation can be used to determine whether a Service Instance has been started.

For instances of active Services, the Stop () operation can be called to stop the autonomous behavior.
Depending on the implementation, or rather specification, of the Service the Stop () operation may need to
be called when requires interfaces need to be rebound. Apart from those cases, there is no need to call the
Stop explicitly. When all interfaces of the Service Instance, its provides ports, and any “inner” objects are

released, the
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Service Instance can be removed.
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10.1.7.2 Model

Interface -implements Class -instance of Object
-uuid
0.* 0.* 1 0.*
At least:
- rclUnknown _ 3
- rclService -
- rclServiceGeneric
-Implements Service -instance of Service Instance
-uuid
0.* 1 0.*

Figure 24 — Service (instance)

10.1.8 Service and attributes

10.1.8.1 Description

For a|Service, it is possible to have attributes. These are named values that have a meaning for the Service.
The attributes can be accessed via the rcIServiceGeneric interface.

10.1.8.2 Model
Attribute
Service has ype
-uuid @ ————|séope ———|—————- scope in {in, out, in out}
1 0. _{name
Figure 25 — Attributes
10.1.9 Ports

10.1.9.1 Description

Just like a class a‘Service can implement a number of Interfaces. Implementing an interface proyides an “is-a”
relatign betweenthe Service and the interface type. In addition there is also the possibility of prqviding a port.
Ports| can be-used to obtain references of inner objects. These references are obtaingd using the
rcISprvicegGeneric (see 10.1.10). This interface contains a set of operations that provide access to the
ports.|A'provides port models a “has-a” relation between the Service and the port interface type.

Services have explicit dependencies. These dependencies are represented by requires ports. Requires ports
can be bound, by a third party, using the rcIServiceGeneric interface (see 10.1.10). Requires ports have
cardinality: This cardinality can be 0..1 or 1. This is a ‘per requires port’ property: different requires ports of the
same Service might have different cardinality.

It is up to the Service Instance if a bound interface, once bound, can be unbound again. It does imply that a
Service should specify if unbinding is allowed or not; or if there are any special conditions that must be
satisfied before unbinding is allowed. For example, the Service may allow unbinding only when in a particular
state.

In short provides ports give access to inner objects, requires ports give access to outer objects. By binding
different interfaces to the requires ports we change the outer objects that are used by the service instance.

© ISO/IEC 2007 — All rights reserved 137


https://iecnorm.com/api/?name=469ee3c7ad7a92cb4baeb29700326f6e

ISO/IEC 23004-3:2007(E)

10.1.9.2 Model

Attribute
Service -has ype
-uuid @ —————scope ———|—————- scope in {in, out, in out}
1 o.* [|name
1 -has
Port

-type
-scope
o.* [name

scope =

Provides Port Requires Port

scope = in out

out —)_ _ |

-cardinality

cardinality (optional 0./1’er-mandatory 1)

10.1.10

Figure 26 — Ports

rcl$erviceGeneric interface

10.1.10.1 Dgscription

In addition tdg
interface. Thi
This interfacs
contains the
interface cont

enum RcEAY

{
UINTS,
UINT16,
UINT32,
INTS,
INT16,
INT32,
DOUBLE,
FLOAT,
CHAR,
BOOL,

the standard rcIService operations, everfysservice implements the rcIServiceGer
5 interface enables unified access to the attributes and ports (provides and requires) of a sg
contains the getProvides operation that gives access to the provided ports. The int

ains the set and get operations that\give access to the attributes of the service.

tributeType

setRequires and getRequires ,operations that give access to the requires ports|

eric
rvice.
brface
The

VOID,
PVOID,

TUNKNOWN,
PIUNKNOWN,

UuID

interf

prcIUnknown getProvides (

ace rcIServiceGeneric { 5083D1C4-0643-4ce6-B1lEA-66467A65840B}
in String name )

{

raises RC_ERR_SERVICE_NO_SUCH_NAME = 0x00000004;
Void setRequires( in String name, prcIUnknown intf)
raises RC_ERR_SERVICE_NO_SUCH_NAME = 0x00000004;

prcIUnknown getRequires (

138

in String name )
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raises RC_ERR_SERVICE_NO_SUCH_NAME =
in rcEAttributeType type
0x00000004;
in rcEAttributeType type)

0x00000004;

Void set(
pVoid get (

}

10.1.10.2 Model

in String name,
raises RC_ERR_SERVICE_NO_SUCH_NAME =
in String name,
raises RC_ERR_SERVICE_NO_SUCH_NAME =

ISO/IEC 23004-3:2007(E)

0x00000004;

,pvVoid wvalue)

-name

10.1.11 ServiceFactory

10.1.11.1 Description

-Enables accessing

0." Interface
-Enables accessing
3 *
0.*
-implements 0..*
Port
type 0. 1 Service
-scope ——————@]-uuid

0.*

0.*

rclServiceGenel

Attribute

-type

@ ———-scope

-name

Figure 27 — rclServiceGeneric interface

The creation and management of Service-Instances is done via Service Factory (Instances). For

of a diven type obtained from a Executable Component, there is exactly one Service Factory th
e Instances of that type and-that can be obtained from the Executable Component. A Sq
must pupport the rcIServiceFactory interface.

Servi

The primary responsibility. 'of the Service Factory is in the creation of Service Instances. To
rcISprviceFactory interface supports the following operation:

NOTE

cIService~getServiceInstance () ;

There’is no parameter to indicate the type of Service Instance that has to be created. A Servi

only dreate~one type of Service. When creating a Service Instance, a (reference to) the rcIServi

returngds

each Service
at can create
rvice Factory

that end, the

Ce Factory can
e interface is

Service Factories support, through the rcIserviceFactory interface, the creation of Service Instances.
The number of allowed instances is up to the implementation and the available resources on a given device.
Once the maximum number of instances is reached, the function will return a NULL value to indicate a

problem in Service creation.

A special case is in which a Service Factory will create at most 1 instance of the Service. The
getServiceInstance will return a reference to the same instance on each call. The Service needs to

specify this clearly.
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10.1.11.2 Model

10.1.12 rcl§

10.1.12.1 D¢scription

Service Factg
values for a
These values
interface are
setting defau

interf
prcIUn
1
Void s
1
prcIUn
1
Void S
1
pvVoid
1

Interface -implements Class
-uuid
0.* 0.*
2.

-implements  [ServiceFactory| -Factory for Service
e

|

| 0.* 1 1

|

| ; . 1

1 -instantiates

At least: 0.* -instance of
- rclUnknown
- rclServiceFactory

Servicelnstance

Figure 28 — Service Factory

berviceGenericFactory Interface

ries can have a rcIServiceGenericFactory Interface that supports the presetting of
Service. The values that can be set include the Requires Port bindings and Attribute v
will be used to configure a Service-that the Service Factory creates. The operations i
he same as in the rcIServiceGereric interface. Once a Service Instance has been ret
ts in the Service Factory has no effect on that Service Instance anymore.

ace rcIServiceGenerickactory { 28B4E880-AF84-4c86-B5FD-FC82A9FE1746

known getProvides (\ih String name )

aises RC_ERR_SERVICE_NO_SUCH_NAME = 0x00000004;
etRequires( in-String name, prcIUnknown intf)
aises RC_ERR~SERVICE_NO_SUCH_NAME = 0x00000004;
known getReguires( in String name )

aises RCAERR_SERVICE_NO_SUCH_NAME = 0x00000004;

et ( in/String name, in rcEAttributeType type ,pVoid value)
aises~RC_ERR_SERVICE_NO_SUCH_NAME = 0x00000004;

geti()in String name, in rcEAttributeType type)

aisés RC_ERR_SERVICE_NO_SUCH_NAME = 0x00000004;

efault
hlues.
n this
ieved,

{

}
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10.1.12.2 Model
0.* Interface -enables presetting of — — — — rclServiceGenericFactory
-enables presetting of 0.”
2.*
0.” -implements
ServiceFactory
1 -Factory for
0.. o> 0..
Port 0.x 1 Service -has Attributes
——<@-uuid @
-has 1 0.*
Figure 29 — rclServiceGenericFactory Interface
10.1.13 Service compliance

10.1.1

In th¢ realization technology uséd’ for M3W there is the notion of compliance (compatib

realiz
the di
same
servid
in a f4

10.1.1

3.1 Description

btion elements. Realization elements are services. Services are compliant when a client dq
fference. This meansthat a service must at implement at least the same interfaces, provid
ports, have at mosfithe same requires interfaces and have at least the same attributes. If
e has less requires-ports then binding to a port this is available in the blueprint service shg
ilure.

3.2 Model

lity) between
es not notice
e at least the
the compliant
uld not result

0.* -compliant
Service -blueprint
-uuid Client does not notice
TP T T —— difference between
b compliant and the blueprint

Figure 30 — Compliance between Services
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10.1.14 Executable Component

10.1.14.1 Description

An Executable Component is a container for Services and the factory logic needed to create instances of
these Services (Service Factories). From the viewpoint of the Runtime Environment, some interaction with the

component is

needed in order to create Service instances.

In order to obtain the Service Factories in the executable, every Executable Component must implement the
rcIComponent interface. This interface contains all the functions that a Runtime Environment needs to
manage an Executable Component and its contents. This interface contains the getServiceFactory

operation to
Component 3
other entities

interface
{

Void 1

ra

Bool i

rclSer

ra

Void f

rg

Bool d

Y

10.1.14.2 Mq

btain a reference 10 a Service ractory, operations 1o related to initalizaton of the EXec
nd a safety operation by which the Runtime Environment can ask if there are anyceclie
relying on the component.

rcIComponent { 24cfel9a-cl143-4715-94c6-8b2cd8eebebd }

nitialize/()
ises RC_ERR_RUNTIME_CANNOT_ INTIALIZE = 0x00000002;
sInitialized();
viceFactory getServiceFactory( in UUID svcId )
ises RC_ERR_RUNTIME_NO_SUCH_SERVICE = 0x00000010

, RC_ERR_RUNTIME_CANNOT_INTIALIZE = 0x000Q006002;
inalize()
ises RC_ERR_RUNTIME_CANNOT_FINALIZE = 0x00000004;
anUnload() ;

del

Interface

-uuid

LS A rclComponent interface

0.” -implements

0.x Executable Component -contains
——<>}-uuid K>—

-contains (018

itable
hts or

-Entrypoint to 1 1
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0..” 0.*

0.x ServiceFactory| -instantiates Service

— -uuid

Figure 31 — Executable component
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10.1.15 Runtime Environment

10.1.15.1 Description

The Runtime Environment is a native library that supports the use of Services within a M3W system. It
supports several different interfaces that reflect different aspects of the M3W core framework. The Runtime
Environment will implement these interfaces in a Platform specific way, typically as a statically linked library.

The core of the Runtime Environment functionality is defined by the rcIClient interface, a set of system
operations that services and applications can use in order to create Service Instances. This is in fact the only
part of the Runtime Environment that is mandatory and called the client API.

In addlition to this mandatory core API, M3W has defined 4 more interfaces for supporting:
— Management of Component lifecycles
— Viewing, controlling and copying the Runtime Environment’s registry of installed Executable Components

As sgme systems may not support or require the concepts related to these interfaces, these are optional for
M3W |Runtime Environments.

10.1.15.1.1 Client API

In order to instantiate Services and perform queries against the fegistry, the following interface is|defined:

interface rcIClient { 41c235af-0417-4731+8627-c11c3d51d359 } {
rcIService getServicelInstance( in UUID svcId )
raises RC_ERR_RUNTIME_NO_SUEH SERVICE = 0x00000010,
RC_ERR_RUNTIME_CANNOT_INITIALIZE = 0x00000002;
rcIServiceFactory getServiceFactory( in UUID svecId )
raises RC_ERR_RUNTIME_«NO_SUCH_SERVICE = 0x00000010,
RC_ERR_RUNTIME) CANNOT_INITIALIZE = 0x00000002;
rcIUuidItr getCompliesliist( in UUID blueprint )
raises RC_ERR_RUNTIME_NOT_ IMPLEMENTED = 0x00000001;

The method getCompliesL:iist returns the list of entities that comply to the specified entity] This can be

used fo find out which Services support the specified Service. This function makes use of the [lterator idiom
descr|bed to return a list of UUIDs.

10.1.15.1.2 Component Management API

In order to explicitly manage the lifecycle of Executable Components within a M3W process the|following API
is defjned:

intertface rcllLoadedComponentManagemenc
{ f4a9a915-a2dc-4a28-89a7-f1b96312calf } {
rcIUuidItr getLoadedList ()

raises RC_ERR_RUNTIME_NOT_IMPLEMENTED = 0x00000001;
Bool isInitialized( in UUID cmpId );
Void unloadComponent( in UUID cmpId )

raises RC_ERR_RUNTIME_CANNOT_ FINALIZE = 0x00000004;

Y

The getLoadedList ()function returns a list of UUIDs that uniquely identify the Executable Components
loaded into the system. This function may return a null rcIUuiditr if there are no Loaded Executable
Components or if the method is not implemented. If the method is not implemented the
RC_ERR_RUNTIME_NOT_IMPLEMENTED error is returned.

© ISO/IEC 2007 — All rights reserved 143


https://iecnorm.com/api/?name=469ee3c7ad7a92cb4baeb29700326f6e

ISO/IEC 23004-3:2007(E)

The isInitialized () function informs the caller whether an Executable Component is initialized or not. If a
Executable Component is not loaded or not initialized the method will return False. If an Executable
Component returned by the getLoadedList function is not initialized it must be in the Activated state.

The unloadComponent () method attempts to unload the Executable Component. When this method returns
True, the Executable Component is no longer in use by any client of the Runtime Environment. If clients are
using this Executable Component (indirect via interface references) the Executable Component will have the
opportunity to negotiate the release of these interface references with the client. If this fails, the component is

not unloaded

and the method returns False.

10.1.15.1.3 Registry View API

This API allo
Components,

interf
Bg
rd
sS4
rd
rdg

Y

The isComp
Executable
only if an Exe

The method
Runtime Env

The method
Executable G
is used in the|

The method
Executable C

The method
Service.

10.1.15.1.4 R

vs a Client to view the content of a Registry, by allowing it to browse the contents of the Ins

ace rcIRegistryView { 17745387-4687-4bf9-a9dd-7£958d27dc72\) {
ol isComponent( in UUID ident );

TUuidItr getComponentList ()
raises RC_ERR_RUNTIME_NOT_IMPLEMENTED = 0x00000001L;
ring getComponentLocation( in UUID cmpId )
raises RC_ERR_RUNTIME_UNKNOWN_COMPONENT = 0x00000100;
TUuidItr getContainedList( in UUID cmpId )
raises RC_ERR_RUNTIME_NOT_IMPLEMENTED = 0x00000001;
IUuidItr getContainingList( in UUID ident )
raises RC_ERR_RUNTIME_NOT_IMPLEMENTED £,0x00000001;
bnent () method returns True if the given UUID refers to an Executable Component ar

omponent is known to the Runtime Environment. This means that this will return True
cutable Component with the given UUID is‘registered with the Runtime Environment.

yetComponentList returns the list.of all Executable Components that are registered wi
ronment.

petComponentLocation returns a String that describes the location of a registered (Ins
omponent. The format ofthis String is defined by the Runtime Environment implementatio
registerComponent:function used to register an Executable Component.

getContainedList returns the list of Services that are directly supported by the spe
omponent.

getContainingList returns the list of Executable Components that support the spd

talled

d the
f and

th the

alled)
n and

cified

cified

legistry Control API

In order to register and de-register Executable Components from the Runtime Environment, the following
interface is statically implemented by the Runtime Environment.

interface rcIRegistryControl { 4e7b2b79-e440-462d-9c6c-ccfc02£f348ae } {

Void registerComponent (

Void unregisterComponent (
Void registerService (

144

in UUID cmpId, in String location )

raises RC_ERR_RUNTIME_INVALID_LOCATION = 0x00000020,
RC_ERR_RUNTIME_INVALID_COMPONENT = 0x00000040,
RC_ERR_RUNTIME_ALREADY_ REGISTERED = 0x00000080;

in UUID cmpId );

in UUID cmpId, in UUID svcId )

raises RC_ERR_RUNTIME_UNKNOWN_COMPONENT 0x00000100,
RC_ERR_RUNTIME_ALREADY_REGISTERED 0x00000080;
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Void unregisterService( in UUID svcId );
Void setComplies( in UUID complying, in UUID blueprint )
raises RC_ERR_RUNTIME_NOT_ALLOWED = 0x00000200;
void clearComplies( in UUID complying, in UUID blueprint );
Y

The method registerComponent () is used to specify the identity and the location of the Executable
Component to the Runtime Environment. The location is specified in URL-like format. When the device
hosting the Runtime Environment supports the notion of a file system, the 1ocalUrl can be of a file-type
URL. For example: file://sys/dowloaded/trusted/gsmstack.so. When Executable Components are
stored in memory, the location can be in the form of a memory address; e.9.: address: 0x1a2b3c4d. Which
formats—are—atowed—to—indi he i eettable—componen 1S he—tmptermeptation of the
Runtijme Environment.

The method registerComponent () returns false when the Executable Component-is.alreafly registered,
and has no effect in that case. It can be the case that the Executable Component s already re¢gistered at a
differg¢nt location. The method getComponentLocation () can be used to obtaifthe location |of an already
registered Executable Component.

An Executable Component can be unregistered by the method unregisterComponent (). If gn Executable
Compgonent is unregistered, all of its registered Services are unregistefed as well: i.e. it is not needed to
expligitly call unregisterService for the previously registered Services for that Executable ¢omponent. If
an Executable Component was not previously registered, this method’has no effect.

Runtime
Environment

StoreComponent()

registerComponent(comp,...)
o\ return (false)ﬂ
unRegisterComponent(comp)

A\ /]
registerComponent(comp,...) ‘|—‘
return(true)ﬂ
E registerService(comp,service)

[ ] I
registerService(comp,service) ‘|—‘
Ll AT

Figure 32 — Registering a previously registered executable component

The method registerService () registers a Service for a previously registered Executable Component. If
the Executable Component is not registered an exception will be raised. If the Service is already registered to
another Executable Component an exception will be raised. On a successful return, a service will be
registered with the Runtime Environment as being contained inside the specified Executable Component.

The method unregisterService can be used to un-register a Service. Note that it is still possible that
Services Instances of the unregistered Service are used in the system (i.e. unregistering a Service on already
instantiated elements).
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Runtime
Environment

RegisterComponent(comp,...)
return(true)/\
RegisterService(comp,service)
return(true)ﬂ
RegisterService(comp,service)
return(fa/se)ﬂ
UnRegisterService(service)

StoreComponent()

The setComj
case the com
relationship r

The clearc

Registry. Clearing a non-existent relation always succeeds.

10.1.15.1.5 R

This APl is d
primary purpdg

interf
{
rd
rd
rd
Y

The getCom
These record
Component 3
getCompondg

Z
TETurn(irae) |
RegisterService(comp,service)

return( true)/\“_[

Figure 33 — Registering a Executable Component and its Services

0

plying Service can substitute the blueprint. The Runtime Environment checks that the cor
efers to two Services, but is not required to do any further checking of the relationship.

bmplies method can be used to remove a complies €elation between two entities store

egistry Inspection API

esigned for use by system analyzers such. as the System Integrity Management framewj
se is to allow a Client to access the “raw® data contained in the registry.

ace rcIRegistryInspect {,¢845elb3-8176-4279-98e2-dd7e6cf5c9a5 }

IComponentItr getCompdnentRecords () ;
IContainerItr getCoéntainerRecords () ;
ICompliesItr getCompliesRecords() ;

bonentRecoxrds/method returns an iterator that operates over a set of component re
s contain (UUID, location) pairs, where the pair contains the UUID of a registered Exec
nd its registered location, which matches the format used by the registerComponen
ntLoecation functions.

blies method can be used to inform the Registry that a Service complies with another. In this

hplies

n the

prk. It

cords.
itable
- and

[hese

The getConf

LalmerRecords method returns an iterator that operates over a set of container records. |

records contain (UUID,UUID) pairs, where the first UUID refers to a Executable Component and the second

refers to a Se

rvice that the Component contains.

The getCompliesRecord method returns an iterator that operates over a set of complies records. These
records contain (UUID,UUID) pairs, where the first UUID refers to a Service and the second refers to a
Service that the first UUID complies to. This format is the same as that used by the setComplies function.
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10.1.15.2 Model
rclClient .
~ rclRegistry! t
o relRegistryView M renegistyinspec
7 . | o relLoadedComponentManagement
| ‘F rcIRegistryControl : :
|
RunTime Environment
igu — Runti Vi u
10.1.16 Registry
10.1.16.1 Description
In orier for the Runtime Environment to instantiate the correct Services upon a request,
Envirpnment stores information about Services, and the Executable Compohents. We use the
when|referring to this (typically persistent) storage. In the registry, threerelations are administere

For e

M3w

Seco
Exec
Runti
a Sel
Servi

The third relation is the complies relation-between Services. When Service S1 can be used inste

true 6

Envirpnment to use an Executable Goemponent that can supply Service S1 when clients request §

With
be ch
chang

hch Executable Component, the location is stored. This locatior/is in the form of an URL, 4
Runtime Environment to locate the Executable Component. Note that this is a local URL. For
devices that store the components in a file system the URL typically starts with ‘file://’.

dly, for each Executable Component it is administered which Services can be sup
table Component. This is a relation between\Services and Executable Components,

e.

xtension of) Service S2, the Service S1 is said to comply with Service S2. This allows

he operations in the registration APl (rcIRegistryControl), the Runtime Environmen
anged. The operations in the client APl (rcIClient) use the Runtime Environment re
ing it.

the Runtime
term registry

.

nd allows the

example, for

plied by that

allowing the

me Environment to determine which Executable*Component can be used upon request for an instance of

vice. For each Service, there can be at\most one Executable Component registered tp supply that

ad of (i.e. is a

the Runtime
Service S2.

t registry can
pistry without
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10.1.16.2 Model

ComponentRecord
0.*
-contains 1
Runtime Environment -has Registry -contains ServiceRecord
> >
0.” 1 1 0.*
1 -contains
CompliesRecord
0.*
Figure 35 — Registry
-location URK
0.* 1
ComponentRecord
Executable Component|
0.” -uuid of -uuid
1

Figure 36 — Component Registration

1 |ExecutableComponent

-container

0.*

ContainerRecord

Service

-uuid

Figure 37 — Service Registration
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Figure 38 — Complies Registration
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Executable Component life cycle

ection details the part of the life cycle when an Executable component is loaded onto the D

Initi

Figure 39 — Component life cycle

component that is downloaded can confain several Models. It is not specified if al
oaded to the target. However, it is safe to assume that at least the Executable Comp
oaded. In the remainder of this section; we consider the Executable Component only.

the Executable Component is, downloaded, the Component is present on the target in
stent) storage (Resident). AtCis not yet known by the Runtime Environment. Making th
onent known to the RUntime Environment is called registering. The location of th
onent is made known'to the Runtime Environment, as well as the Services it can
onent enters the Installed state. Only after that can a request for Services hosted by th
ed.

er to instantiate Services, the Executable Component may need to be transferred fro
bn into a-memory space from which the code can be executed and static data for the co
fo be allecated. Typically, this is done by some low-level OS services. This step is called A
the component is in the Activated state.

The

4-3:2007(E)

Bvice.

Loadeqf

Models are
onent will be

ome kind of
Executable
Executable
rovide — the
e component

B
&)
S
b
P

m its storage
mponent may
ttivation, after

are triggered

externally, and they either operate upon the Component or adapt the environment of the Component (e.g.

registering the Component).

Once the activation is done, some additional initialization takes place before Services can be instantiated. At
this point, the Executable Component gets actively involved in the management of its own lifecycle through
the rcIComponent Interface. Firstly Runtime Environment calls the initialize () method of this interface.
This gives the Component the opportunity to dynamically initialize itself, allocate any necessary resources etc.
The initialize () method is not allowed to block.

After a successful call to initialize(), the Runtime Environment may call the other methods in this
Interface. One operation will retrieve a Service Factory as described in 10.1.11.
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The Activated state and the Initialized state both occur when the Executable Component has been loaded into
a memory space, and form a combined Loaded state.

The isInitialized() method checks the initialization status. The finalize() method asks the
Executable Component to finalize itself; this is only a request and whether the Executable Component can
indeed finalize depends on whether it is in use by clients (that have interface references to any of its Service
Instances.

The moving of an Executable Component from a Loaded state to an Installed state requires interaction
between the Runtime Environment and the Executable Component. This transition can be achieved in two
ways:

— Explicit: ¢xternal request to remove a Loaded Executable Component,
— Implicit: Executable Component requests for self-unloading.

In the first case the Runtime Environment provides an interface that allows clients to view\the set of Lpaded
Executable Components and explicitly request that the Runtime Environment upleads an Executable
Component, gis shown in Figure 40. In the second case the Component maintains a‘record of the numper of
Service Instahces that are currently operational, and requests the Runtime Enviroiment to unload itselffwhen
there are no ¢perational Services; this process is shown in Figure 41.

In both casg¢s of Executable Component transition from the LoadedCsfate, the Runtime Enviropment
guarantees that the Executable Component's finalize function will*be called. In the case that an
Executable Jomponent cannot be finalized an error will be reported to-the Client. On success, the Ryntime
Environment will schedule the Executable Component for removaldrom the memory space, the exact tinfing of
the removal procedure it left as a design decision for a RuntimeEnvironment implementer. Prior to calling the
Platform spegific routines for deactivating a Executable Component the Runtime Environment will call the
Executable Component's canUnload function to ensure‘that all resources required by the Executable
Component Have been released.

Client Runtime Executable
(lcomp.Mgmt) Environment Component
T

Platform

I
unloadComponent(uuid) :
}

finalize()

return

]
Schedule component unload

retur
_

Component Unload
canUnload()
1

|
I return

Unload component

Figure 40 — Explicit client request for Executable Component transition into Unload state
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Figure 41 — Executable Component managed self-unload

) Service life cycle

ervice instance life cycle is contained within the Executable Component life cycle. Service
e created when the Executable Component that hosts the services is initialized.

1 Service Instance creation

s can create instances of. a,Service with the aid of the Runtime Environment which
L ient Interface for clients to interact with the Runtime Environment. The method that creg
ce and returns a reference to the rcIService interface supported by the Service instancs

cIService getServicelInstance( in UUID svcID )
raises «+RCZERR_RUNTIME_NO_SUCH_SERVICE = 0x00000010,
RC_ERR_RUNTIME_CANNOT_FINALIZE = 0x00000004;

peration.Will create a Service Instance in several steps. The Figure below indicates all the
ecution of this operation.
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set of
Brvice

. Runtime Executable Service ;
Client Environment
@ getServicelnstance(svcld) : !
findComponent(svcld) | : :
] : | |
@ activate('h’, | : :
:uF. e ’| ! l
@ initialize() 5L : |
getServiceFactory(svcld) | | :
@ return(sf)’| I— __________ —l :
getServicelnstance()
@ () T T T T T T T '>|
@ 4|
return(si)
return(si)
@ sfart() $ | |
Figure 42 — Service Instance Creation in the Runtime Environment
When the clignt calls the Runtime Environment via the operation GetServi&seTnstance (1) it passgs the
identification JUID (svc1d) for the Service required. The Runtime Environment will then determine the
Executable Jomponents that can provide this Service or a Service that cemplies with the requested S
as well as the location of these Executable Components. Using a private algorithm (e.g. one that take

account whid
Executable G
not yet loade
itself (2). It w
successful, t
required Ser
reference, it V
and Initialize
Instance, i.e.
activity. Whe
returned to th
first by calling

Before the s
requires ports
can navigate
and use its ty

A client neeq
Runtime Env

h Executable Components in the set are already Ioaded and/or initialized) it selects

omponent will be used to obtain the requested Seryice/Instance. If the Executable Compor
d, it will use the OS to load the Executable Component and make the entry point access
Il then call the initialize () method on the Executable Component (3). If this initializa
ne Runtime Environment gets an interface,reference to the rcIServiceFactory f(
vice Factory in the Executable Component (4). From this rcIServiceFactory int
vill call the GetServiceInstance (5).The Service Factory in turn will create a Service Ins
he Service Instance (6). Note that this-nitialization is internal to the Service Factory and S
there does not need to be an explicit Init method. In the diagram, it merely indicate
n all this is successful, the call returns to the client and the rcIService interface refere
e client. The Service Instan€e'is not yet operational. The Service Instance needs to be s
the start () method inthe rcIService interface (7).

rart () method cantbe called, however, a compatible interface reference must be bound
. Also the values ofthe Attributes may need to be set. This can be done by the client. To d
(using Queryiinterface) from the rcIService interface to the Service specific desce
pe safe operations.

ing more control or needing to instantiate multiple instances of a Service, can first us
ronment to get access to the Service Factory and subsequently create a Service Instance

See Figure 4
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Physical
Instance

. Runtime Executable Service
Client .
Environment Component Factory

getServiceFactory(svcld) | |
@ findComponent(svcld) : : :
| | |
activate('h' | | ]
_____ > | |
— | |
initialize() | |
|
getServiceFactory(svcld) | : :
return(sf)/| I— ——————————— > |
return(sf) :
getServicelnstance()
(D) v Vs ittt }i
T
1
return(si)
start()
| | ]

Figure 43 — Creating Service Instance explicit via Service Factory

The benefit of the latter Service Instance creation is to have more control'oyver the binding of reqyires interface
and sgtting or Attributes. A client that wants to set default bindings foreach Service Instance cIn do that via
the Jervice Factory (assuming the Service Factory supports thisthrough the Service Spegcific Factory
Interface. The alternative is to set it explicitly for each newly created*Service Instance.

Client Runtime Executable Service
Environment Component Factory

Physical
Instance

getServiceFactory(svcld)
findCom?onent(Sle) | |
activate('h’ l l |
— — |
initialize() |
| |
getServiceEactory(scvld) | I
return(s] |~ — — — — —» |
setAttribute()
1
@< bidTo() | :
(I
return(sm) Can include
bindTo() setting of defaults |
7 3 from factory
) setAttribute() [ |
11 e
getServicelnstance() | - |
mi)_ T T T _H
|
- return(si) Maly include first:
setAttribute () pattty binding
A att¢mpt
B { [ bindTo() [
L |
start() J P/
I
[ ®
setAttribute() |
L4 |
® bindTo() [
| | ]

Figure 44 — Setting attributes and requires ports

When the Service Instance is started, it can be the case that not all properties/bindings needed are
established. The Service Instance could try to establish the missing bindings by interacting with the Service
Factory or the Runtime Environment directly or through any of the interfaces bound (b). If this fails it must
raise the RC_ERR_RUNTIME_INSUFFICIENT_BOUND exception.
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The start () method must return in finite time. If the Service has autonomous behavior it is not allowed to
start before the start () method is called. One way to guarantee this is to initiate the autonomous behavior
from the start () method.

10.2.2.2 Service Instance life time

The lifetime of Service Instances (and any other object) is controlled implicitly by the outstanding references.
As long as there are clients that have an interface reference to an object, the object should be available to the
clients. By using the lifetime control mechanisms present in each interface, the Addref () and Release ()
operations, clients can indicate whether they are (still) using the interface. Once all interface references to an
object are released, the object supporting the interface references can be removed. The details on how this is
done are intefnal to the component.

5 foreseen that objects, including Services Instances, have to be terminated while~inJuse
cutable Component is to be replaced in a running system. Executable Componenis / Se
upport such a kind of forceful removal may have to provide additional interfaces.to support

However, it i
when an Exe
that need to s

e.g.,
Fvices
this.

The Service |

( non-existent

hstances adhere to the life cycle as depicted below.

creation Init binding start

operational

Cor > Com > i >

deletion deinit unbinding

stop

Figure 45 — Service Instance life cycle

Clients of a Service Instance external to the Executable €emponent containing the Service implementation do

not have full
initialized Se
Instance are

In order to sy

visibility of all states. For example, it is not possible for a client to get a reference to &
vice Instance. The only states directly-observable to a client holding a reference to a S
he initialized, bound and the operational state.

pport the Component lifecycle, Services may have to inform their containing Component

non-
Brvice

about

their deletion
on it.

This will allow the Componeént to keep an accurate count of the Service instances that d¢pend

11 Service¢ Manager

11.1 Descr|ption

Service Mangger (optional) provides its clients (i.e., user applications) a transparent access to the functig
offered by th¢ S€pvices resides in the M3W. Transparent access means that the access is requested without
requirement memmmmmmmrﬁmmse on
the logical component (group of multimedia APIs — see ISO/IEC 23004-2). Client of Service Manager requests
access by giving the logical component as input parameter and in return Service Manager gives handler to the
instance of service that implement the requested functionality. This transparent access is the key of
application portability from one M3W implementation (on a certain platform) to other M3W implementation (on
other platform).

nality

11.2 Service Manager’s APls

11.2.1 Client API

Service Manager provides feature to its client to get access to the instance of service through rcISMClient
interface. The interface contains APIs as shown in the boxes below.
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rcResult isServiceAvailable (in pUUID 1lcID, out Bool retValue) ;

By using “isServiceAvailable” API, client can inspect whether the implementation of the logical component
(pUUID IcID) is available. Upon invocation of this API, Service Manager get the required interfaces to fulfill the
logical component then checks them against the services that are in the M3W. If there is a service or a
combination of services fulfills all the required interfaces, Service Manager shall return true, otherwise returns
false.

rcResult getInstanceForLogicalComponent (in pUUID 1lcID, out prcIService
*retValue) ;

By using “getinstanceForLogicalComponent” API, client can request a (pointer) handler service instance that
|mplements the requested logical component (pUUID IcID) Upon |nvocat|on of this API, Service Manager get
[ n checks the
uest Runtime

Envirpnment to instantiate it.

11.2.2 Management API

Servige Manager provides optional APIs to manage the information (in form ef\metadata) abqut the logical
comppnent and service through rclSMControl interface. With these APIs; clients (i.e., |middleware’s
adminjistrator, service) can register and un-register the metadata to the Service Manager.

rcRepult registerLogicalComponentMetadata (in String“\path, out Bool retValue);
rcRepult unregisterLogicalComponentMetadata (in pUUID 1lcID, out Bool regfValue) ;
“registerLogicalComponentMetadata” and “unregisterLogicalMetadata” provide way to add arnd to remove
metadata about logical component to the Service Manager."When registering the metadata, client (i.e.,
middleware’s admistrator) may formulate the metadata in. an“XML file first then put the path to [the file in the
parameter of the invoked API.

The Ipgical component can be un-registered one by one. This is possible since the input parameter of the
“unregisterLogicalComponentMetadata” receives, the id of logical component.

rcRepult registerServiceMetadata, {in String path, out Bool retValue) ;

rcRepult unregisterServiceMetadata (in pUUID srvID, out Bool retValue);
“registerServiceMetadata” and “unregisterServiceMetadata” provide way to add and to rem¢ve metadata
abouf service to the Service Manager. When registering the metadata, client (i.e., service) may have the
metadata already formulated (as.part of its installer’s files) as the metadata in an XML file firs then put the
path o the file in the parametef of‘the invoked API.

The service can be un-registered one by one, for example when it is uninstalled from the middlgware. This is
possible since the input'parameter of the “unregisterServiceMetadata” receives the id of service.

11.3 [Logical component and service

An M3W Aogical component contains standardized group of multimedia APIs that perforns a certain
multimedia-functions (see part2 of specmcatlon) It provides a I|st of APIs’ def|n|t|on while the |mIementat|ons
of thg ] 3
instance. CIass def|n|t|on contalns APls that can be used to access |ts functlonallty wh|Ie the real
implementation is provided by the instance of that class.

Figure 46 — Logical component and service, shows an illustration of logical component and service in the
M3W. From the application’s view point, the M3W is a collection of multimedia functionality that can be
accessed through a set of predefined/standardized APIs grouped in logical component. Application does not
have to know how these logical components (and their APIs) are implemented. When the application needs to
access certain functionality provided by M3W, it simply requests it to the Service Manager by stating the
logical component. Service manager handles the searching of appropriate service, instantiation, and binding
(configure the hierarchy if the service has dependency to others). Service Manager provides linkage between
logical component and service.
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Figure 46 — Logical component and service
Set of logical component must be uniformly available in all implementation(of'M3W. It means that all|[M3W

offer the sam
access availg
shown in Fig
service that

member of th
static and nof
functionality i
is known, doV

e standardized multimedia APIs definition as defined in the part2 of M3W specification. Ho
bility to those multimedia APls depends on the existenceXof service that implements the
ire 46 — Logical component and service, at a snapshgt of time, not all logical componen
mplements it (see the fourth logical component frem, ‘the left). Hence, a request to us
at logical component cannot be fulfilled. There are ‘some solutions for that kind of situation.
connected M3W case, Service manager can notify the requesting application that the reqy
5 not available. In other case, in connected (i.ey, 1o internet) M3W case, if the location of s
vnload mechanism can be initiated followed-Y installation of the newly obtained service.

11.3.1 Logidal component metadata
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11.3.2 Servi
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nkage between logical component and service, Service Manager keeps information o
ogical component metadata provides information about the list of logical component recog
implementation. It contains”a list of logical component in which hierarchically have
d APIs (methods). See, 14/6.1 (Logical Component Metadata) for the complete elements
ether with their syntax ‘and semantics. Annex B provides the XMLSchema definition

ce metadata
des information about itself in the form of metadata to the Service Manager (can be

age). It contains information about its identification, which interface(s) it implements
5 o’ other functionality (provided by other service(s)), rights information that governs its U
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metadata together with their syntax and semantics. Annex C provides the XMLSchema definition of the

metadata.

11.4 Hierar

chical structure of service

Service is designed to be flexible, modular, and efficient in its implementation. This can be achieved by letting
an implementation of a service exposes its interfaces to other service.

Figure 47 — Service composition example, illustrates the implementation of a service that efficiently uses the
functionality from other services. A video decoder service, for example, may consist of several independent
functions such as a variable length coding (VLC) function, discrete cosine transform (DCT) function,
quantization function, motion estimation/compensation function, etc. The video decoder service can be
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implemented as modular as possible by using other implementations that offers the required functionalities.
Hence, in its implementation, the implementer needs to code the execution flow of those services.

Service A

(ideo Decoder Service)

Pl

Service B

[&udio Decoder]

-
=T

In other cases, supposed that in the same middleware, an audid.decoder service also exists at tf
he hierarchical concept of the service implementations.it may not be necessary to have two DCT, VLC,

With
and d
serve

no duplication in the offered function.

The
instan
Servi

11.5
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list so

11.5.1

M3wW
wheth
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imple

¢ i —5
Service C Service D Service E Service F R
[totion Estimation Service] [DCT Service) WLC Service] [Quantizationﬁ%e]

(P Available interface

Depend on

P —

Figure 47 — Service composition example

uantization services. The same services that arecUsed for the video decoder service can
the audio decoder service as well so that the middleware can be very efficient in the sensg¢

pinding between service and its dependencies is mediated by the Service Managqgr.
tiation and initialization, service can request to the Service Manager to provide its dependent service(s).
e Manager gives the best possible sefvice by using the knowledge from the available metadata.

Service Manager usages

me non-exhausted usages of Service Manager.

Validating service installation

allows thifd-party implementation for providing a service. This makes the service must
er it implements interfaces that are belong to recognized logical component of M3W when

their n

ultimedia APIQ)
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e same time.

be used to
that there is

During its

e Manager provides functionalise regarding the logical component and service. The subsgctions below

be validated
it is installed

middleware. The validation process involves checking to make sure that the functigns and APIs
mented by that Service are conformance to what are standardized by M3W in logical components (and
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Figure 48 — Process in Service Manager when installing new service

Process in Service Manager when installing new service, shows processes happen in S
bn a service is downloaded and installed into the middleware. Note that this use-cas
simplified in term of suppressing the role of Runtime Environment. Assume that the midd|
hing in the terminal. The logical component has been configured with the definition of multi
logical component metadata. The following events happen when a service is obtaine
e middleware:

service is obtained from middleware’s external environment and ready to be installed.

e installation process, the service gives its metadata to Service Manager. The service met
ides information of what functions (interfaces of logical components) are implemented.

ice Manager checks the provided implementation (service metadata) against the standard

4) The
5) At th
prov
6) Sery
(logi
defi

Brvice
P and
pware
media
] and

adata

ones

cal component metadata), A.eonformance service implementation is the one whose functions are
ed by in the logical compoénent. If there is function that is not match to the definition, S
ager can reject the installation of that service.

Brvice

bgical

newly

defined logical service and APIs through MPEG amendment process) there should be no changes required in
the Service Manager. Figure 49 — lllustration for MM APIs extension, shows the illustration of how to manage
the extension of the multimedia API independent from the Service Manager. It is possible since logical
component metadata provides a generic and standardized model that represents the multimedia APl and
serves as the configuration for the Service Manager. When the multimedia API definition is extended (in the
figure, from v1.0 to v2.0) there is nothing needs to be changed in the Service Manager. The changes in the
multimedia API definition are enough to be accommodated by re-modelling it into the new configuration file

and feed it to
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arties who implement the M3W may have their additional features which may not be standardized. This
e for sustaining their competitive-advantages. M3W provides a means to accommodate this additional
feature as long as it is built on top_of'the standard M3W.

solution is by exploiting the logical component definition. The CE manufacturer can
ata description of the\logical component by adding the definition of its own service and t
ervice Manager.. Note that since the added functionality definition in the logical component is not

brd then it is used-only by applications that are made by that CE manufacturer itself.
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sible to have-several services that implement a certain interface, Service Manager takes th
hich service should be used. Figure 51 — Choosing service to be linked, shows the
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oder. ImpI service has dependency on the APIs prowded by mterface DCT. From the coll
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11.6 Metadata
11.6.1 Logical Component metadata

11.6.1.1 Description

Logical Component Metadata describes the logical component. Figure 53 — Structure of logical component
metadata, shows the hierarchical structure of logical component representation. The top element is a
container that can carry a container of logical components and container for logical component record
modification (add, remove, modify) history. A container of logical component can consist of zero to unbounded
logical components. Respectively, the hierarchy of a logical component is as follow: Logical component — Role
— Interface.

| m3w-M3WLETyge

w:LogicalComponents

r——— NS, —— — — — — — — — —

m3vwrInterfacklof®

‘ m3w:Methi
[, mawcintertace [ﬂ}—@a—{,msw:mmod BB,
T

1.w|

Figure 53 — Structure of logical component metadata
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11.6.1.2 Syntax and semantics

11.6.1.21 M3WLC

Syntax
m3w MWL CType ]
. »m3w:LogicalComponents [+ |
Diagram MIWLE |
: -4, m3w:ChangeHistory |
1
Used by - )
Chilgiren <LogicalComponents> <ChangeHistory>
Name Type Use Semantics
version String Required Version of the Logical Component modgled by this
metadata.
Attriputes
. Date of the' release of the Logical Comppnent that is
date date Optional modeled by this metadata
documentation |anyURI | Optional Location where the specification can be olptained
<element name="M3WLC" type="m3w:M3WLCType"/>
<complexType name="M3WLSType">
<sequence>
<element ref="m3w:LogicalComponents"/>
Soulce <element ref="m3w:ChangeHistory" minOccurs="0"/>
</sequence>
<attribute.name="version" type="String" use="required"/>
<attriblte name="date" type="date" use="optional"/>
<attribute name="documentation" type="anyURI" use="optional"/>
</complexType>
Semgntics
M3WLS is.theroot of metadata for describing the logical component of M3W.
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11.6.1.2.2 LogicalComponents

Syntax

r - amIw:ParamClazsTypes

Diagram LogicalComponents :|-|—| ——e— [ TTTnTEnmAnanAnnanaanas |
aMm3vw:LogicalComponent |

| 1.m |

Used by M3WLS

Children <ParamClassTypes> <LogicalComponent>

<element name="LogicalComponents" type="m3w:LogicalComponentsType"/>
<complexType name=" LogicalComponentsType ">
<sequence>

Source <element ref="m3w:ParamClassTypes" minOccurs=0"/>
<element ref="m3w:LogicalComponent " maxOceurs="unbounded"/>
</sequence>
</complexType>
Semantics

LogicalComppnents is a container to carry the LogicalComponent

11.6.1.2.3 HRaramClassTypes

Syntax
rm3HZPalamE|EISST}l|]EST}I|]E _|
Diagram ParamClassTypes E]—(_..._E—L. m3iw:ParamClassT ype |
| 1.00 |
..
Used by LogicalCemponents
Children <ParamClassType>
<element name="ParamClassTypes" type="m3w- ParamClassTypesType"/>
<complexType name=" ParamClassTypesType ">
Source <sequence>
<element ref="m3w:ParamClassType" maxOccurs="unbounded"/>
</sequence>
</complexType>
Semantics

ParamClassTypes is a container to carry the ParamClassType
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11.6.1.2.4 ParamClassType
Syntax
| mIw:ParamClazzTypeT ype _|
Diagram ParamClassType E]—|—|:—-H—:E|- .fn';Ew—f)es_-:;npimnj |
L oo
Used by ParamClassTypes
Childiren <Description>
Name Type Use Semantics
Attributes N f the object. This Object is dsed as th
. . ame of the object. iS\Object is Used as the
name String Required parameter type of the Method.
<element name="ParamClassType" type="m3w: ParamClassTypeType"/>
<complexType name="ParamClassType">
<sequence>
Souyce <element ref="m3w:Description" minOccurs="0"/>
</sequence>
<attribute name="name" type="String", use="required"/>
</complexType>
Semgntics

ParamClassType describes the class type ofithe Method’s parameter. It describes other than p
types| For primitive object types definitionZsuch as Integer, String, Double, etc, they follow
primitjve data types definition.

11.6.1.2.5 Description

Syntax

imitive object
XMLSchema

DiagTam Deséription

UseT by MMObject, MMService

Chil1lren -

Source <element name="Description" type="String"/>

Semantics

Description carries text description to describe its root element.
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11.6.1.2.6 LogicalComponent

Syntax
Diagram
Used by LogicalComponents
Children <Description><Role>
Name Type Use Semantics
id String Required | The identification of the logicalcomponent.
Attributes |[nhame String Required | Name of the logical gomponent (i.e., MPEG-IPMP
Describes whether this logical component is a M3W
isStandard | boolean optional standard logical component or not. The default yalue
of this attribute is ‘true’.
<element name="LogicalComponent" type="m3w:LogicalComponentType"/>
<complexType name="LogicalComponéentType">
<sequence>
<element ref="m3w:Deseription" minOccurs="0"/>
Source <element ref="m3w:Role” maxOccurs="unbounded"/>
</sequence>
<attribute name="id{ type="String" use="required"/>
<attribute name=‘hame" type="String" use="required"/>
<attribute names"isStandard" type="boolean" use="optional" default="true"/>
</complexType>
Semantics
LogicalComppnent describes a logical component. A LogicalComponent contains a set of roles
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11.6.1.2.7 Role

Syntax

| m3wRoleType |

| - EmiwDescription § |
Diagram e e = o i — |
?m3w:|nterface |

| 1.0

]
[
Used by LogicalComponent
Childiren <Description><Interface>
Name Type Use Semantics
Attriputes |id String Required | The identification of the role.
name String Required | Name of the logi¢al component (i.e., MPE{G-IPMP)
<element name="Role " type="m3w:RoleType'/>
<complexType name="RoleType">
<sequence>
Soulce <element ref="m3w:Description" minOccurs="0"/>
<element ref="m3w:Interface” maxOccurs="unbounded"/>
</sequence>
<attribute name="id" type="String" use="required"/>
<attribute name="name" type="String" use="required"/>
</complexType>
Semgntics
Role gescribes a role. A Role:contains a set of interfaces
© ISO/IEC 2007 — All rights reserved 167


https://iecnorm.com/api/?name=469ee3c7ad7a92cb4baeb29700326f6e

ISO/IEC 23004-3:2007(E)

11.6.1.2.8 Interface
Syntax
rm3w:|nterfaceTppe 1
Diagram Interface I}]J—(—--—:IEI—L m3w:Method |
| 1.0
S |
Used by LogicalComponent
Children <Method>
Name Type Use Semantics
Attributes ||id String Required | The identification of the interface:
name String Required | Name of the Interface
<element name="Interface" type="m3w:InterfaceType"/>
<complexType name="InterfaceType">
<sequence>
Source <element ref="m3w:Method" maxOccurs="unbounded"/>
</sequence>
<attribute name="id" type="String" use="required"/>
<attribute name="name" type="String"use="required"/>
</complexType>
Semantics
Interface is a|container to carry the list of methods
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