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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

establish
technica
and non
technolo

Internati
The mai
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rights. IS
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Subcomimittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

ISO/IEC

Middleware:

—  Part

—  Part

—  Part

—  Part

—  Part

—  Part

—  Part

led by the respeciive organization to deal with particular fields of technical activity. 1ISO and JE
committees collaborate in fields of mutual interest. Other international organizations, governmental
governmental, in liaison with ISO and IEC, also take part in the work. In the field of infermation
gy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

nal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
h task of the joint technical committee is to prepare International Standards. |Praft International
s adopted by the joint technical committee are circulated to national bodies for.voting. Publication gs

ational Standard requires approval by at least 75 % of the national bodies casting a vote.

is drawn to the possibility that some of the elements of this documentimay be the subject of patent
O and IEC shall not be held responsible for identifying any or all such-patent rights.

23004-3 was prepared by Joint Technical Committee ISONEC JTC 1, Information technolog)

23004 consists of the following parts, under the general title Information technology — Multimedia

1: Architecture

2: Multimedia application programming interface
3: Component model

4: Resource and quality management

5: Component download

6: Fault management

7: System integtity management
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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
ulfimedia Middleware (M3W) Requirements Document Version 2.0 (ISO/TEC JTC T/ST Z9/WG 1T, p981).

he objectives of Multimedia middleware (M3W) are to allow applications to execute multimedia.funcfions with
minimum knowledge of the middleware and to allow applications to trigger updates tothe“middleware to
tend the middleware API. The first goal can be achieved by standardizing the API that the middleware offers.
he second goal is much more challenging, as it requires mechanisms to manage the middleware APl and to
nsure that this functions according to application needs. The second goal can support the first, by|reducing
the needed standard API to those that provide middleware management. Consequently, applicationg can use
these standard management APIs to generate the multimedia system they require!

BO/IEC 23004 provides the following:

1) a vision for a multimedia middleware AP| framework to enable the transparent and augmented use of
multimedia resources across a wide range of networks and devices to meet the needs of all Users;

2) a method to facilitate the integration of APls to_software components and services in|order to
harmonize technologies for the creation, management, manipulation, transport, distribution and
consumption of content;

3) a strategy for achieving a multimedia APl framework by the development of specificatjons and
standards based on well-defined functional requirements through collaboration with other boglies.

© ISO/IEC 2007 — All rights reserved Vv
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Information technology — Multimedia Middleware —

Part 3:
Component model

1 Scope

This part of ISO/IEC 23004 defines the Multimedia Middleware (M3W) Component Model ahd Core
Hramework. The context of the M3W Component Model and Core, Framework is desdribed in
I

50/IEC 23004-1.

4 Organization of this document

—

his part of ISO/IEC 23004 has the following high level structure:
—+ Clause 1 defines the scope of this part of ISO/IEC 23004.

—+ Clause 3 gives an overview of documents that“are indispensable for the application of thi$ part of
ISO/IEC 23004.

—+ Clause 4 gives the terms and definitions_used in this part of ISO/IEC 23004.
—+ Clause 5 gives an overview of the inferface suites that are part of the Core Framework.

—+ Clause 6 contains the detailed specification of the interfaces of the Core Framework that are part of the
M3W API. These interfaces'are structured as follows:

— Instantiation of_realization elements: This subclause contains the interface specificattions for
instantiation of.realization elements based on the uuid of a Service (Run Time) as well as lpased on
the uuid of‘a logical component (Service Manager).

— Interaction with and between realization elements: This subclause contains the [interface
spegifications for invocation of an operation on a remote Service as well as enabling remotg entities
toninvoke 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 (wvv'i erererncea—aocuimentS—are 'i'i"’;i' O TE v e g N Ca
referencgs, only the edition cited applies. For undated references, the latest edition of the reference
document (including any amendments) applies.

[eNNoN

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

W3C REIC-xmI-20001006, Extensible Markup Language (XML) 1.0 (Second Edition), W3C-Recommendation
6 Octobgr 2000.

W3C REIC-xmlschema-1-20041028, XML Schema Part 1: Structures Second Edition;{\W3C Recommendation
28 Octoller 2004

W3C RE[C-xmIschema-2-20041028, XML Schema Part 2: Datatypes Second:Edition, W3C Recommendation
28 Octohler 2004
4 Terms and definitions

For the gurposes 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

2007(E)

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

ecification of the Runtime Environment and Service Manager role. The Runtime Environme

t logical

omponent enables the instantiation of realization element based on an UUID of the realization

=~ 0

palization elements that realize a certain logical component (based on the UUID of the logical ¢compo)

( -

U n]form V-l ew — Apphca/tuﬁjn other middleware
support v functional
i hl I"'"""""""""""""""""""
{oXoRuNe) K :

MW e e R Y}
APl [
1
1
1
1 Instantiation and binding Instantiation
: Service Manager]| ———» based on based on service UUID
1 logical component UUID
1
1
1
1
1
1
Runtime Environment
API
. o\
('\’\ Computing Platform

Figure 1 — Overview of the)interface suites (logical components) for creation of realization el
ubclause 6.2 specifies the interface suites for remote method invocation. This contains the specifi
EMI-P used far-providing operations that can be invoked from a remote M3W device. It also con

palization of " REMI-P must be available on the M3W device that hosts the service that is in
palization'of REMI-R needs to be available on the M3W device that has the invoking entity.

o> 3 O [

element

service). The Service Manager logical component enables the instantiation and binding of\a)niimber of

hent).

Pments

cation of
tains the

pecification of REMI-R used for invocation of operations provided by services on a remote M3W device. A

oked. A
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Figure 2 — Overview of interface suites (logical components) for remote’‘method invocation

6 Ge

6.1 In

6.1.1 Runtime Environment

6.1.1.1

The fundtion of a Runtime Environment logical €¢oamponent is to enable the instantiation of realization element

(Service

Environment offers a number of interfaces*for the inspection and manipulation of the Registry that contain

informat

6.1.1.2

6.1.1.2.1 Public Types/& Constants

6.1.1.2.1{1 Error Codes

Signatu

const
const
const
const
const
const
const
const
const
const

U n-lform v-l ew — Applications and other middleware
" functional
;%???L ______________________________________________ ~ 7 e 1:_HUE99D§_______________________________1
i Q Q 1 i
MW e e e
API
REMI-P REMI-R
Enable the invocation Enable the invocation
operations of interfaces operations of interfaces
of service on this M3W device of service on another M3W device
by service on another M3W device by service on this M3W device
API

J
Computing Platform
ya

neral support interface suites

stantiation of realization elements

Concepts

DO »

$, see 10.1.7). It can instantiate \Services on request of a client. Furthermore the Runtim

[

ibn on the executable components'(see 10.1.14) that contain the Services that can be instantiated.

Types & Constants

e

¥rcResult RC_ERR_RUNTIME_NOT_IMPLEMENTED = 0x00000001
CRESUIT RC_ERR_RUNTIME_CANNOT _INITIALIZE = 0X00000002
rcResult RC_ERR_RUNTIME_CANNOT_FINALIZAE = 0x00000004
rcResult RC_ERR_RUNTIME_NO_SUCH_ELEMENT = 0x00000008
rcResult RC_ERR_RUNTIME_NO_SUCH_SERVICE = 0x00000010
rcResult RC_ERR_RUNTIME_INVALID_LOCATION = 0x00000020
rcResult RC_ERR_RUNTIME_INVALID_COMPONENT = 0x00000040
rcResult RC_ERR_RUNTIME_ALREADY REGISTERED = 0x00000080
rcResult RC_ERR_RUNTIME_UNKNOWN_COMPONENT = 0x00000100
rcResult RC_ERR_RUNTIME NOT_ ALLOWED = 0x00000200
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Qualifiers
— Error-codes
Description

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

Constants
Table 1
Name Description
This error is returnéd. when a
RC_ERR_RUNTIME_NOT_IMPLEMENTED Partlcular functaxd 1S r.lOt
implemented by the Huntime
environment
RC_ERR_RUNTIME_CANNOT INITIALIZE This error \\Ys returned when a

component ,containing a service |cannot
be initialized

RC_ERR_RUNTIME_CANNOT_ FINALIZE This< error is returned whén an
executable component cannofg be
finalized.

RC_ERR_RUNTIME NO_SUCH ELEMENT S This error is returned when an

(instance of an) element is reglested
that is not available

RC_ERR_RUNTIME_NO_SUCH_SERVICE . This error 1s returned when a gervice
instance 1s requested and the dervice
is not available

RC_ERR_RUNTIME_INVALID_LOCATION This error is returned on an atfempt

to use an invalid location. For
example for registration of an
executable component

RC_ERR_RUNTIME_ZFNVALID_ COMPONENT This error 1is returned on an gttempt
to register an invalid exedutable
component.

RC_ERR_RUNTIME_ALREADY_ REGISTERED This error is returned on an atfempt

to register an executable compohent
multiple times

RCZERR_RUNTIME_UNKNOWN_COMPONENT This error is returned on an atfkempt

to modify the registered information
related to an executable component
that is not known to the runtime
environment

RC_ERR_RUNTIME_NOT_ ALLOWED This error 1is returned when the
operation is not allowed

© ISO/IEC 2007 — All rights reserved 5
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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
— strugt-element
Description

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

6.1.1.2.1}3 rcRuntime_ContainerRecord_t
Signature
struct|_rcRuntime_ContainerRecord_t ({
UUID cmpId;

UUID svcId;
} rcRunptime_ContainerRecord_t, *prcRuntime_Containe¥Record_t;

Qualifiers
— strugt-element
Description

Data structure used to pass and store registration of the containment of a service by an executable
component.

6.1.1.2.1{4 rcRuntime_CompliesRecord_t
Signature
struct|_rcRuntime_CompliesRecord_t {
UUID gomplying;

UUID~DPlueprint;
} rcRumtime_CémpliesRecord_t, *prcRuntime_CompliesRecord_t;

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

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

lient

I
|
|
|
|
|
[ . &
rcIRegistryView N
| 2
|

OS
3
o

rclLoadedComponentManagement

_..__(‘K

rcIRegistryControl

1
|
Il

v
i i

RunTime Environment

Figure 3 — Interfacé-Role Model

A Runtime Environment Logical Component contains-the Runtime Environment role that provides thejrciClient
imterface. This interface can be used by a client to-create instances of services. The Runtime Environrent role
dlso has a number of optional interfaces to madify and inspect the registry of the Runtime Environment

6.1.1.3.2 Diversity

6.1.1.3.2.1 Provided Interfaces

Table 2
Role Interface Presence
Runtime Environme_nt - rcIClient Mandatory
Runtime Envi;;)r;ment rcIRegistryView Optional
Quntimé énvironment rcIRegistryControl Optional
Run.time Environment rcIRegistryInspect Optional
Runtime Environment rcILoadedComponentManagement Optional

© ISO/IEC 2007 — All rights reserved 7
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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
Runtlm EIIV;IUIIIIIGIIt r‘mmpmnankpar‘mv‘ﬂc
Runtimg Environment containerRecords
Runtimg Environment compliesRecords
6.1.1.3.213 Constraints
None
6.1.1.3.3 Instantiation
6.1.1.3.311 Objects Created
The logi¢al component Runtime Environment and the Runtime Environment role are always available. They
are not greated by the clients of the M3W.
Table 4
Type Object Multiplicity
RuntimeEnvironment runtime N 1
6.1.1.3.312 Initial State

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

— nong
6.1.1.3.4 Execution Constraints

The logigal component Runtime Environment is thread-safe.
6.1.1.4 | Roles

6.1.1.4.1 Runtime Environment

Signature

role RuntimeEnvironment ({

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.

Iﬁdependent Attributes
Table 5
Name Description
fomponentRecords Used to store the wuuid's of the xegistered exedutable
components and the location on locally’ accessible st¢rage.
LontainerRecords Used to store the binding betweén)'services and exedutable
components
pompliesRecords Used to store the compliesi/relation between services
Invariants
-+ When the containerRecords contain the association between a service and an executable cdmponent
then componentRecords contains the association between this executable component and d location
on locally accessible storage.

Ipstantiation
he Runtime Environment role is always instantiated as part of the Runtime Environment logical component.
ctive Behaviour

he Runtime Environment has no active behaviour
.1.1.5 Interfaces

.1.1.5.1.&_rciClient

ualifiers

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 (
[ind pUUID svcld,

[ogt] prcIService *retValue

) ;
Qualifiers

— synghronous
— threfd-safe
Description

Creates an instance of the requested service.

Parameters
Table 6
Name Description
sveld Reference to the UUIﬁ_;f the requested service
retvallue Reference to tﬁé rcIService interface of the created

service instdnce.

Return Values

Only norf-standard error values.are-listed

Table 7
Name Description
RC ERR| RUNTIME NO SUCH SERVICE Service UUID could not be found in the
registry.

RC_ERR_RUNTIME_CANNOT_INITIALIZE

Executable component containing the service
could not be initialized

Precondition

— True

10 © ISO/IEC 2007 — All rights reserved
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Action

Creation of an

registry.

Postcondition

r

6

S

S

ISO/IEC 23004-3:2007(E)

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

etValue == <reference to rcIService intf of created instance>
1 1 51 2 ge_tSep‘iceEanl'nr\l

- J
ignature

cResult getServiceFactory (
[in] pUUID svcId,

hualifiers

ynchronous

tihread-safe

[out] prcIServiceFactory *retValue

Description
Creates a factory for the requested service.
Rarameters
Table 8
Name Description
LvcTd Reference to the UUID of the service for which a flactory
has to be created
retValue Reference the rcIService interface of the dreated
service instance.
Return Values
Only non=standard error values are listed
Table 9
Name Description

RC_ERR_RUNTIME_NO_SUCH_SERVICE

RC_ERR_RUNTIME_CANNOT_INITIALIZE

© ISO/IEC 2007 — All rights reserved
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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, based on the information in the
registry.

Postcondition

retValue|== <reference to rclServiceFactory intf of

factory for the requested service>

6.1.1.5.1{3 getCompliesList

Signature

rcResult getCompliesList (
[im] pUUID blueprint,

[owt] prcIUuidItr *retValue
)

Qualifiers

synchrorjous

th read-s]afe

Description

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

Parameters
Table 10
Name Description
blueprfint X Reference to the UUID of the blueprint service
retValjue =~ Reference to rcIUuidItr interface that can be used to walk through

the UUIDs of the compliant services.

Return Values
Only non-standard error values are listed

Table 11

Name Description

This operation 1is not implemented by the

RC_ERR_RUNTIME_NOT_IMPLEMENTED . .
runtime environment

12 © ISO/IEC 2007 — All rights reserved
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Precondition

True

Action

None.

Postcondition

C

1

S

C

etValue == <reference to rcIUuidItr intf>

.1.1.5.2 rclIRegistryView

Jualifiers

one.

escription

his interface of a Runtime Environment role provides facilities basic inspection of the registry conten

Interface ID

uid( 17745387-4687-4bf9-a9dd-7f958d27dc72 )
emarks

one

.1.1.5.2.1 isComponent
ignature
cResult isComponent (

[in] pUUID ident,
[out] Bool *retValue

hualifiers

ynchronous

thread-safe

escription

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

© ISO/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

o L . I T | .
L1UTIIC I T 1ITL Lo dll TATUULAULT CUIIPULITIIT

Return Values
Standard
Precondition
True
Action
None.
Postcondition

— retfalue == True when entity identified by ident is-@n executable component
— retfalue == False otherwise

6.1.1.5.2(2 getComponentList

Signature

rcResult getComponentList (
[ogt] prcIUuidItr *retValue
) :

Qualifiers

synchrorjous

thread-sgfe

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

ISO/IEC 23004-3:2007(E)

Name

RC_ERR RUNTIME NOT IMPLEMENTED

Description

This operation is not implemented

el e i
CIIC rolircrine eIty T T OTHeIrc

Arecondition
True

Action

None.

Rostcondition

6.1.1.5.2.3 getComponentLocation

()]

ignature
rcResult getComponentLocation (

[in] pUUID ident,
[out] String *retValue

Qualifiers
synchronous
tihread-safe

Description

rHetValue == <reference to rcIUuidItr intf>

o
MY

Returns the.Jecation on locally accessible storage of the executable component.

Rarameters
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
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Return Values

Only non-standard error values are listed

Table 16

Name Description

RC_ERR_RUNTIME_NOT IMPLEMENTED This operation is not implemented

1o =l e e
Y ClIC T oOlrcTine  CITv I oneIre

Precondition
True
Action
None.
Postcondition

retValye == Location of executable component

6.1.1.5.24 getContainedList

Signature

rcResult getContainedList (
[ih] pUUID cmpId,

[owt] prcIUuidItr *retValue
) :

Qualifiers

synchrorjous

thread-safe
Description

Returns the UUID 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

RC_ERR RUNTIME NOT IMPLEMENTED

N~ o g e
Y CliIC TrTuoulrcrie oIty T oOTHneIre

Arecondition
True

Action

None.
HRostcondition

rHetValue == <reference to rcIUuidItr intf>

6.1.1.5.2.5 getContainingList

()]

ignature
rqcResult getContainingList (

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

Qualifiers
synchronous

thread-safe

This operation is not implemented

Description
Returns the YUID of the executable components that contain the service identified by svcId or a gompliant
service.
Rarameters
Table 19
Name Description
retValue Reference to rcIUuidItr interface that can be used to walk
through the UUIDs of the executable components.
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

Precondition
True
Action

None.

Postcor‘rltlon
retValle == <reference to rcIUuidItr intf>

6.1.1.5.3] rclRegistryControl

Qualifiers
None.
Description

This intefface of a Runtime Environment role provides facilities manipulation of the registry contents.
Interface ID

uuid( 4eTb2b79-e440-462d-9c6c-ccfc02f348ae )

Remarks

None

6.1.1.5.311 registerComponent

Signature

rcResult registerComponent (
[i*] PUUID cmpId,

[im] “\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
P component.
. Location on 1locally accessible storage where the
location

executable component is located

Return Values

Qnly non-standard error values are listed

Table 22

Name Description

RC_ERR_RUNTIME_INVALID_LOCATION The locdtdion is not valid
The, executable component iJs not
RC_ERR_RUNTIME_INVALID_COMPONENT valid (does not comply with tlhe M3W

Component model) .

RC_ERR_RUNTIME_ALREADY_REGISTERED The component is already regigtered

Rrecondition
domponentRecords = A
Action

None.

Rostcondition

domponentRecords~= A U <cmpId, location>

6.1.1.5.3.2 unregisterComponent
Signature

rocResult unregisterComponent (

o TD—cmp T

) ;

Qualifiers
synchronous

thread-safe

© ISO/IEC 2007 — All rights reserved 19


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

ISO/IEC 23004-3:2007(E)

Description

Remove the executable component from the registry.

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

component.

Return Values
Standarg
Precondition

compongntRecords = A U <cmpId, location>
Action
None.

Postcondition

compong¢ntRecords A

6.1.1.5.33 registerService
Signature
rcResult registerService (
[ii] pUUID cmpId,

[im] pUUID svcId
) :

Qualifiers

synchrorjous

th read-sIfe

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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Parameters
Table 24
Name Description
cmpId Reference to the identifier of the executable
component.
aaenner Referemce—to—the—tdentifier—of—the—ervice

Return Values

Qnly non-standard error values are listed

Table 25
Name Description
RC_ERR_RUNTIME_UNKNOWN_COMPONENT The Sxecutable component ifs not
registered vyet.
RC_ERR_RUNTIME_ALREADY REGISTERED The component is already regigtered

Arecondition

dontainerRecords = A

AN < X, svcId> = ¢ for all X
Action

None.

HRostcondition

dontainerRecoxrds = A U <cmpId, svcId>

6.1.1.5.3.4 unregisterService
Signature
cRéegult 11h7‘ag'i sterService |

[in] pUUID svcId
);

Qualifiers
synchronous

thread-safe
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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
svecIld Reference to the identifier of the service

Return Values

Standarg

Precondition

1l
>

contaimperRecords

Action

None.

Postcondition

contaimerRecords = A

A N < K, svcId> = ¢ for all X

6.1.1.5.3(5 setComplies
Signature
rcResult setComplies (

[ii] pUUID complying,

[im] pUUID blueprint
) ;

Qualifiers

synchrorfous

thread-safe
Description

Add a complies relation to the registry.
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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
Return Values
Qnly non-standard error values are listed
Table 28
Name Description
RC_ERR_RUNTIME_NOT_ ALLOWED This operation is not allowed

Rrecondition
dompliesRecords = A
Action

None.

HRostcondition

dontainerRecords = A U <complying, blueprint>

6.1.1.5.3.6 clearComplies

()]

ignature

rcResult cleaxComplies (
[in] PUUID complying,
[in] . \PUUID blueprint

Qualifiers

synchronous
thread-safe
Description

Remove a complies relation to the registry.
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Parameters
Table 29
Name Description
complying Reference to the identifier of the compliant service.
blueprint Reference to the identifier of the blueprint service

Return Values
Standarg
Precondition

complig¢sRecords =
Action
None.
Postcondition

contaimperRecords

6.1.1.5.4 rclComponentltr

Qualifiefs
lterator.
Description

This intefface is return

can be uped to walk through the executable components and their locations that are in the registry.

Interfacl ID
uuid( e1
Remarks$

None

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

A

= A \ <complying, blueprint>

ed as a result'of an operation of the rcIRegistryInspect interface. The interface

6.1.1.5.4.1 reset
Signature

rcResult reset (

) :

Qualifiers

synchronous

24
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Description

Reset cursor to initial position.
Parameters

None

Return Values

0

tandard
Arecondition
True

Action

None.
HRostcondition

dJursor is on intial position

6.1.1.5.4.2 next
Signature

rYcResult next (
[out] rcRuntime_ComponentRecord_t &retValue

Qualifiers

synchronous

Description

Return the next compohehtRecord.

Rarameters

Table 30

ISO/IEC 23004-3:2007(E)

Name Description

E o | o]
T

= = 20 =
oo T e COoOMP o TeCoT™

Return Values

Only non-standard error values are listed

© ISO/IEC 2007 — All rights reserved
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Table 31

Name

RC_ERR_RUNTIME_NO_SUCH_ELEMENT

Precondition

Description

There is no next element

Cursor|is at position N

Action

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

Postcondition

Cursor|is at position N+1

6.1.1.5.4.3 atEnd
Signature
rcResult atEnd (

[out] Bool *retValue

) :

Qualifiefs
synchrorjous
Description

Return whether the cursor is at the last postion.

Parameters
Name Description
retValjue Return value

Return Values

Standard

Precondition

Cursor is at position N
Action

None.

26
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Postcondition
retValue == True when N is the last position
retValue == False otherwise

6.1.1.5.5 rclContainerltr

Qualifiers

ISO/IEC 23004-3:2007(E)

Ilerator.

Description

Interface ID
uuid( 2292732b-5f9b-44e6-92ec-4dbbf65031ad )
Remarks

None

6.1.1.5.5.1 reset

(¢)]

ignature

cResult reset (
)|

=

Qualifiers

slynchronous

Description

Reset cursor to initial(position.
HRarameters

None

Return/Values

Tlhis interface is returned as a result of an operation of the rcIRegistryInspect iaterface. The |interface
can be used to walk through the executable components and their contained services-that are in the registry.

[ 1 1
oudiudiu

Precondition

True

Action

None.

© ISO/IEC 2007 — All rights reserved
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Postcondition

Cursor is on intial position

6.1.1.5.5.2 next
Signature

rcResult next (
[Out rocRuntime ContainerRocord t *yrotValuo

) :

Qualifiers
synchrorjous
Description

Return the next containerRecord.

Parameters
Table 33
Name Description
retValjue Returned containerRecord
Return Values
Only norf-standard error values are listed
Table 34
Name Description
RC_ERR| RUNTIME_NO_SUCH~ELEMENT There is no next element

Precondition

Cursor|issat position N

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

Cursor is at position N+1
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6.1.1.5.5.3 atEnd
Signature
rcResult atEnd (

[out] Bool *retValue
)

Qualifiers

ISO/IEC 23004-3:2007(E)

n

ynchronous
Description

Return whether the cursor is at the last postion.

Return Values

0

tandard

Rrecondition

Jursor is at position N
Action

none.

Rostcondition

etValue Tyue when N is the last position

retvValue False otherwise

6.1.1:5.6 rclCompliesltr

Rarameters
Table 35
Name Description
retValue Return value

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

None

6.1.1.5.6.1 reset

Signature

rcResult reset (
) ;

Qualifiers
synchrorjous

Description

Reset cursor to initial position.
Parameters

None
Return Values
Standard
Precondition
True
Action
None.
Postcondition

Cursor|is on intdal position

6.1.1.5.6/2 next

Signature

rcResult next (
[out] rcRuntime_CompliesRecord_t *retValue
) ;

Qualifiers

synchronous
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Description

Return the next compliesRecord.

Parameters
Table 36
Name Description
retValue Returned compliesRecord
Return Values
Qnly non-standard error values are listed
Table 37
Name Description
RC_ERR_RUNTIME_NO_SUCH_ELEMENT There 1s no next element

Rrecondition

Jursor is at position N

Action

Return next compliesRecord, as a resultthe cursor position is increased by 1.
Rostcondition

Jursor is at position/ N¥1

6.1.1.5.6.3 atEnd
Signature

YcResult atEnd (
[out\\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
Standarg
Precondition

Cursor|is at position N
Action
none.
Postcondition

retValye == True when N is the last position

retValle == False otherwise

6.1.1.5.7] rclRegistrylnspect
Qualifiers
None.

Description

This intefface of a Runtime Environment role provides facilities inspection of the complete registry contents.

Interface ID
uuid( c845e1b3-8176-4279-98e2-dd7e6¢f5c9a5 )
Remarks$

None

6.1.1.5.711 < getComponentRecords

Signature
rcResult 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
Name Description
retValue Reference instance of componentRecord,iterator

Return Values

(d)s)

tandard

Rrecondition

domponentRecords = A

Action

None.

Rostcondition

rletValue == NULL if A ==
rletValue is iterator for A otherwise
6.1.1.5.7.2 getContainerRecords
Signature

rlcResult getContainerRecords (
[out] prcIContainerItr *retValue

Qualifiers

slynchronous

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
Standarg
Precondition
contaimerRecords = A
Action
None.
Postcondition

retValye == NULL if A ==

retValye is iterator for A otherwise

6.1.1.5.713 getCompliesRecords
Signature
rcResult getCompliesRecords (

[owt] prcICompliesItr *retVallie

) :

Qualifiers

synchrorfous

thread-sgfe

Description

Get all dompliesRecords in the registry returns a reference to an instance of a compliesRecord iterator ¢

NULL if thezlist is empty.

-

Parameters
Table 41
Name Description
retValue Reference instance of compliesRecord iterator
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Return Values

Standard

Precondition
compliesRecords = A

Action

ISO/IEC 23004-3:2007(E)

None.
Rostcondition
HetValue == NULL if A ==

rletValue is iterator for A otherwise

6.1.1.5.8 rclUuidItr
Qualifiers
lferator.

Description

—

rple. The interface can be used to walk through a list\of'dUIDs.
Interface ID

Yuid( d3bab695-7796-4755-b8ba-09dfféatedeb )

Remarks

None
6.1.1.5.8.1 reset
Signature

ycResult reget (

)|;

Qualifiers

his interface is returned by an operation of the rclLoadedComponentManagement of a Runtime Environment

synchronous
Description
Reset cursor to initial position.
Parameters

None

© ISO/IEC 2007 — All rights reserved
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Return Values

Standard

Precond

True

Action

ition

None.

Postcondition

Cursor

6.1.1.5.8
Signatu
rcResul

[out

) :

Qualifie

synchror

2 next
e

Lt next (
pUUID *retValue

S

ous

Description

Return th

Parameters

is on intial position

e next reference to UUID.

Table 42

Name

retval

Return \

Only non

Le

falues

Description

Returned UUID ref

-standard error values are listed

Table 43

Name

RC_ERR_RUNTIME_NO_SUCH_ELEMENT

Precondition

Cursor

36

is at position N

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

Cursor is at position N+1

6.1.1.5.8.3 atEnd

ISO/IEC 23004-3:2007(E)

Signature

YcResult atEnd (
[out] Bool *retValue

Qualifiers
synchronous
Description

Return whether the cursor is at the last position.

Rarameters
Table’ 44
Name Description
retValue Return value

Return Values

0

tandard

Rrecondition

Jursor is atypesition N
Action

none,

Raostcondition

retValue True when N is the last position

retValue == False otherwise
6.1.1.5.9 rclLoadedComponentManagement

Qualifiers

None.
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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
Signatu
rcResul

[out
) ;

Qualifie

1 getLoadedList
e

|t getLoadedList (
prcIUuidItr *retValue

S

Synchronous

Thread-s

afe

Description

Get all Ig

aded components. Returns a reference to an:UUID iterator instance

Parameters

Table 45

Name

retval

Return \

Standarg

Description

ue Return value

[alues

Precon<:1ition

A = set of loaded components

Action

none.

Postcon

dition

retValue == NULL ifA==O

retValue == iterator for a

38
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6.1.1.5.9.2 isInitialized
Signature

rcResult isInitialized (
[in] pUUID cmpId,
[out] Bool *retValue

) ;

Quatifiers

(ds)

ynchronous

Tlhread-safe

Description

Return whether the component is initialized.

Rarameters

Table 46

Name Description

tmpId Reference to idéntifier of executable component

retValue Return value

Return Values

(ds)

tandard
Arecondition
True

Action

none.
Hostcondition

rletValue == 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 executablg& component

Return Values

Only norf-standard error values are listed
Table 48

Name Description

Executable component cannot be¢
finalized and therefore not bg
unloaded

RC_ERR RUNTIME_CANNOT_FINALIZE

Precondition

Executalple component identified bycmp1d is loaded
Action
none.
Postcondition

Executalple component 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

()]

ignature

onst rcResult RC_ERR_SM_NOT_IMPLEMENTED = 0x00001001
onst rcResult RC_ERR_SM_CANNOT_INITIALIZE = 0x00001002
onst rcResult RC_ERR_SM_CANNOT_FINALIZE = 0x00001004

onst rcResult RC_ERR_RUNTIME_NO_SUCH_ELEMENT = 0x00001008
onst rcResult RC_ERR_SM NO_SUCH_SERVICE = 0x00001010

onst rcResult RC_ERR_SM ALREADY REGISTERED = 0x00001080
onst rcResult RC_ERR_SM_UNKNOWN_COMPONENT = 0x00001100
onst rcResult RC_ERR_SM NOT_ALLOWED = 0x00001200

O 0 0 0 0 0 0 0

Qualifiers

— Error-codes

Description

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

Gonstants
Table 49

Name Description
This error is returned when a particulalr

RC_ERR_SM_NOT_IMPLEMENTED function is not implemented by the runtfime
environment

RC_ERR_SM_CANNOT\INITIALIZE This error 1s returned when a conjponent
containing a service cannot be initialifed

RC_ERR_SM_CANNOT_FINALIZE This error is returned when an executablle
component cannot be finalized.

RC_ERR.SM_NO_SUCH_ELEMENT This error is returned when an (instahce of
an) element is requested/referred thaf does
not exist.

?(“‘_'!-T‘DD_QM_T\TO_QTT(“T—T_QF‘D‘7T(“"I-T‘ This ecrror 1s returned when & access tol 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 shows the interfaces and the roles involved with this component.

ServiceManager Client

rcISMClient< O reISMControl

ServiceManager

O

N

Figure 4 — Service Manager’s Interface-Role Model

A Servide Manager Logical Component contains the Service (Manager role that provides the rcISMClient
interface| This interface can be used by a client to check the availability of a certain multimedia functionalify
and/or request an instance of service. Service Manager{role has an optional interface to control the
knowledge/state of the Service Manager. This involves registering and un-registering the metadata.

6.1.2.3.2] Diversity

6.1.2.3.211 Provided Interfaces

Table 50
Role Interface Presence
Service Manager FeIsuclient Mandatory
Service Manager V" reIsucontrol Optional
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6.1.2.3.2.2 Configurable Items
None
6.1.2.3.2.3 Constraints

None

6.1.2.3.3 Instantiation

6.1.2.3.3.1 Objects Created

Service Manager logical component and role are always available. They are not created by-the cliepts of the
MI3W.
Table 51
Type Object Multiplicity
EerviceManager ServiceManager 1

6.1.2.3.3.2 Initial State

—

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

- none
6.1.2.3.4 Execution Constraints

I{ implemented with thread, it shall be thread-safe.
6.1.24 Roles

6.1.2.4.1 Service Manager

Signature

rHole ServiceMamager {}

Qualifiers

- _root

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.
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6.1.2.5

6.1.2.5.1

Interfaces

rcISMClient

Qualifiers

None

Description

This inte

Interface ID

£877 £k

Remarks$

None
6.1.2.5.1
Signatu
rcResu]
[i

e}l
) ;

Qualifie
—  synd

— thre

Description

Inspect

Parameters

[face of Service Manager role provides facilities for instantiation of realization elements (services);

l-e2e2-4c3e-ba7a-3bal000361laf

1 isServiceAvailable
e

|t isServiceAvailable (
] pUUID 1lcId,
t] Bool retValue

S
hronous

hd-safe

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

Table 52

Name

Description

lcId

retval

Reference to the UUID of the '|r'\g'i cal component

A boolean wvalue. True -> there exist service that
ue implements that logical component ; False ->
otherwise.

Return Values

Only non-standard error values are listed

44
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Table 53

Name Description

The logical component that is given

RC_ERR_SM_UNKNOWN_COMPONENT

in the input parameter is not

recognized by the Service Manager.

Hrecondition

—+ True

Action

nspect the existence implementation of the requested logical component base ofi*the knowledge
bgistered metadata.

—

Host condition

—+ retvValue == True when there is at least one service that implements the logical component
-+ retvValue == False otherwise

6.1.2.5.1.2 getinstanceForLogicalComponent

Signature

rlcResult getInstanceForLogicalComponéent (
[in] pUUID 1lcId,
[out] prcIService *retValue

Qualifiers

— synchronous
—+ thread-safe
Description

Get an instanee of service that implements the requested logical component.

from the

Rarameters
Tabte 54
Name Description
lcId Reference to the UUID of the requested logical
component.
retValue Reference to the rcIService interface of the created

service instance.
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Return Values

Only non-standard error values are listed

Table 55

Name Description

There is not such service
RC_ERR_SM_NO_SUCH_SERVICE

2 1 e e £ =l i
TIMPD TCICITca C TOTT TOT TITC oS ST eq

logical component.

The logical component that ig given
in the input parametery +¥s nof
recognized by the Servicé Wanager.

RC_ERR| SM_UNKNOWN_COMPONENT

RC ERR|l SM CANNOT INITIALIZE The service instante cannot be¢
D N initialized

Instantiation of the service

instance cannot be finalized

Typical preplem of this error 1if

RC_ERR| SM_CANNOT_FINALIZE because the failure in

linking/binding several service

instanc¢es (if several instances arg¢
needed to fulfil the requested
logical component)

Precondition
—  Trus
Action

Get (instantiate if no instance existedvyet) the handler to the instance of a service for the requested logical
component.

Postcondition
retValye == <referenCe to rcIService implements requested logical component>
6.1.2.5.2] rclSMControl

Qualifiers

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
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Remarks

None

6.1.2.5.2.1 registerLogicalComponentMetadata
Signature

rcResult registerLogicalComponentMetadata (

[in]l String vath
T T o= 7

[out] Bool retValue

Qualifiers

- synchronous

-+ thread-safe

Description
Register logical component metadata so that Service Manager implementation knows what are the logical
components recognized by this M3W implementation.
Rarameters
Table' 56
Name Description
path Path~to the file where the metadata is defined
L etvValue AAAvboolean value indicating whether the opdration

success or not.

Return Values

Qnly non-standard-€rror values are listed

Table 57
Name Description
C—FRR—SM—NOT—TMPEEMENTED Fhris—method—ts—mot—Imptemented yvet
by the Service Manager.
RC ERR SM ALREADY REGISTERED The metadata has Dbeen registered
before.
RC ERR SM NOT ALLOWED This operation is not allowed to be

executed by the caller.
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ition

— 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 of logical component == Current elements of logical component) R
element (s) from the metadata
6.1.2.5.212 unregisterLogicalComponentMetadata
Signature
rcResult unregisterLogicalComponentMetadata (
[im] pUUID 1lcId,
[ogt] Bool retValue
) ;
Qualifiefs
— synghronous
— thregd-safe
Description
Removelthe 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
retvallue A boolean value indicating whether the operation

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|
executed by the caller.

Rrecondition

- True

Action
Remove the element the represents the logical component whose id is ‘given in the input parameter.
Rostcondition

Hlements of logical component == Current elements of logical component -
gdlement

6.1.2.5.2.3 registerServiceMetadata

()]

ignature
rcResult registerServiceMetadatav (

[in] String path,
[out] Bool retValue

Qualifiers

- synchronous

— thread-safe

Description

Register service metadata so that Service Manager implementation knows the service that resid
I3W. Later it will be used in decision to determine whether the service can be used when a m

=

to be

Temoved

ps in the
ultimedia

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 norf-standard error values are listed

Table 61

Name Description

This method is not/ implemented vyef

RC_ERR| SM_NOT_IMPLEMENTED .
- — - by the Service (Manager.

The metadata ® has been registered

RC_ERR| SM_ALREADY_REGISTERED
before.

This éperation is not allowed to bg

RC_ERK SM_NOT_ALLOWED executed by the caller.

Precondition
— Trus
Action

Register|the service metadata. The implementation of Service Manager will locate the metadata file location,
load it to|its memory/stored (i.e., in theXform of DOM object).

Post condition

Elements of servicer== Current elements of service + element(s) from the metadaté

6.1.2.5.204 unregisterServiceMetadata
Signature
rcResult-unregisterLogicalComponentMetadata (

[in] pUUID srvlid,
[out] Bool retValue

) ;

Qualifiers
— synchronous

— thread-safe
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Description

Remove the information of a service.

Parameters
Table 62
Name Description
Reference to the UUID of the service whose-mgtadata
ErvId . .
will be un-registered/removed
L etvalue A Dboolean value indicating whether  the opdration

success oOr not.

Return Values

Qnly non-standard error values are listed

Table 63

Name Description

This method is not implementpd yet

RC_ERR_SM_NOT_IMPLEMENTED .
- - - by the Service Manager.

There is no element that reprlesents

RC_ERR_SM_NO__SUCH_ELEMENT .
that service.

bC_ERR_SM_NOT ALLOWED This operation is not allowed| to be
executed by the caller.

Rrecondition

—  True

Action

Remove theelement the represents the service whose id is given in the input parameter.

Rostcondition

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

} rcParamType_t, *prcParamType_t;

Qualifiers
- enum
Description

Enumergtion of the supported types for marshalling.

6.2.1.3 | Logical Component

6.2.1.3.1 Interface-Role Model

Figure 5|— Interface-Role’ Model, depicts the interface-role model of the MarshalTypeFactory (grey box).

shows the interfaces-and the roles involved with this component.

T rciMashalTypeCreator

It

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

6.2.1.3.2.2 Configurable ltems

None

6.2.1.3.2.3 Constraints

None
6.2.1.3.3 Instantiation

6.2.1.3.3.1 Objects Created

Tlhe logical component MarshalTypeFactory is created. by~the clients of the M3W, if they need {o create
marshal types. The MarshalTypeFactory is a Singleton of‘\the M3W, after the first instantiation any other client
will obtain a reference to the unique MarshalTypeFagtory instance.

Table 65
Type Object Multiplicity

Marshal Type Creator marsr{a-l'l'-ypeFactory 0...1
6.2.1.3.3.2 Initial State
Tlhe following constraints apply to the initial state of a logical component instance:
—+ none
6.2.1.3.4—~"Execution Constraints
Tlhe-ogical component MarshalTypeFactory is thread-safe.
6.2.1.4 Roles
6.2.1.41 Marshal Type Creator
Signature
role MarshalTypeCreator ({
}
53
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Qualifiers
— root

Description

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

invocation parameters.

Invarian

— Non

Instantiation

The Marghal Type Creator role is always instantiated as part of the MarshalTypeFactory logicahcomponent.

Active Behaviour

— Non

[

6.2.1.5 Interfaces

6.2.1.5.1 rclMarshalTypeCreator
Qualifiefs
None.

Description

This intefface of a Marshal Type Creator role provides facilities for creation of instance of rclParam interface
which ar¢ treated by REMI-R for passing parameters of interface method invocation requests.

Interface ID

uuid(5f5hda4c-dd30-43bf-ac8c-1e2¢748029a4)

Remarks$

None

6.2.1.5.1}1 createParam

Signature

rcResult=tCreatreParam (

[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

Return Values

0

tandard

Arecondition

true

Action

Creation of an instance which implements rclParam specific interface for type type.
HRostcondition

param_iref = <reference to the created instance>

6.2.1.5.2 rclParam
Qualifiers

None.

Description

Tlhis interface iscUsed as a return type of rclMarshalTypeCreator methods. This interface provides fagilities for
manipulating parameters in a generic manner.

InterfaceID

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

Remarks
None
6.2.1.5.2.1 getType

Signature

rcResult getType (
[out] prcParamType_t type
)
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Qualifiers

— synchronous

— thread-safe

Description
It returns the parameter type that is encapsulated inside this rclParam interface.
Parametlers
Table 67
Name Description
Type Reference to rcParamType_t enumeration which identifies the
parameter type
Return Values
standard|error values

Precondition

true

Action

Retrievin

Postcondition

type = <feference to the encapsulated parameter type>

6.2.1.5.3
Qualifie

None.

Description

This inte

g of encapsulated type.

rclParamint8

S

face, inherits from rclParam. It provides facilities for managing a marshal type which encapsulate &

=)

integer v|

hlue.

Interface ID

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

ISO/IEC 23004-3:2007(E)

-+ synchronous

— thread-safe

Description

If returns the value which is encapsulated.

Return Values

standard error values

Rrecondition

gncapsulatedValue = x
Action
Retrieving of encapsulated value.

Rostcondition

6.2.1.5.3:2 setint8

(/)]

ighature

Rarameters
Table 68
Name Description
alue Reference to integer-to be filled with the encapsulated value.

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

rcResult setInt8 (
[in] Int8 *value
)

Qualifiers
— synchronous

— thread-safe
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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| error values
Precondition

true
Action
Copying [the value.
Postcondition

encapsulatedValue = value

6.2.1.5.4 rclParamAggregate
Qualifiefs
None.

Description

-

This intefface inherits from rclParam. It provides facilities for managing a marshal type which encapsulate a
user-defined type.

Interface ID

uuid(722c161d-804b-448f-b4f2-2118855b298b)

RemarkT

None

6.2.1.5.4.1 createlterator
Signature
rcResult createlterator (

[out] 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.

Harameters
Table 70
Name Description
iterator Reference to be filled with the corresponding [rCIParamliterator interface

reference

Return Values

standard error values
Arecondition
dggregatedParams = A
Action

Retrieving of the iterator.
HRostcondition

iterator == NULL if A== &

terator is iterator for A otherwise

6.2.1.5.4.2 getCount

()]

ignature

YcResult\ getCount (
[eut] 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

elements.

Return Values
standard| error values
Precondition
aggregatedParams = A
Action
Copying [the value.
Postcondition

count = fcardinality of A>

6.2.1.5.4.3 addElement
Signature
rcResult addElement (

[im] prcIParam element

) ;

Qualifiers
— synghronous
— thread-safe

Description

It adds a|rclParam.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 error values

60

aggregation.
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Precondition
aggregatedParams = A

Action

Adding the parameter reference.

Postcondition

gregatedParams = A U <element>

.2.1.5.5 rclParamSequence
ualifiers

one.

escription

his interface inherits from rclParamAggregate. It provides facilities ‘for managing a marshal type which
ncapsulate 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

(¢)]

ignature

YcResult getElementType X
[out] prcParamTypelt elementType

~

Qualifiers

— synchronous

— thread-safe

Description

I{ returns the parameter type of the elements that are encapsulated inside this rclParamSequence intérface.

Parameters

Table 73

Name Description

Reference to rcParamType t enumeration which identifies the

elementType parameter type of the elements
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Return Values

standard

error values

Precondition

true

Action

Postco

type = <feference to the encapsulated parameter type>

6.2.1.5.6| rclParamHandle

Qualifiers

None.

Description

This intefface inherits from rclParam. It provides facilities for managing a marshal type which encapsulate an
instance|handle (i.e. a logical reference to a remote instance).
Interface ID

uuid(130pff0c-ac65-4867-8849-9549829¢efc33)

Remarks

None

6.2.1.5.611 getHandle

Signature

rcResult getHandle (

[owt] prcObjHandle *handle

) :

Qualifie

—  syng

Retrievijj of encapsulated type.

ition

S

hronous

— thread-safe

Description

It returns

62

the 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

standard error values

Rrecondition

gncapsulatedinstanceHandle = h
Action
Retrieving of encapsulated instance handle.

Rostcondition

handle = <reference to prcObjHandle containing h>
6.2.1.5.6.2 setHandle

Signature

fcResult setHandle (
[in] prcObjHandle handle

Qualifiers

- synchronous
—+ thread-safe
Description

I{ sets thefinstance handle which is encapsulated.

Rarameters
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

encapsulatedinstanceHandle = handle

6.2.1.5.7] rclParamiterator
Qualifiers
Iterator.
Description

This intgrface is returned by an operation of the rclParamAggregate. The .interface can be used to walk
through 4 list of rclParam interface references.

Interface ID
uuid(273Pe01b-42a4-4cee-b3be-d0e44609b4c1)
Remarks$

None

6.2.1.5.7|1 reset
Signature

rcResult reset (

) :

Qualifiefs
synchrorjous
Description

Reset cursor, torinitial position.

Parameters

None

Return Values
Standard
Precondition

True
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Action
None.
Postcondition

Cursor is on intial position

6.2.1.5.7.2 next

ISO/IEC 23004-3:2007(E)

Signature

rcResult next (
[out] prcIParam *element

Qualifiers
synchronous
Description

Return the next reference to UUID.

Return Values

Rarameters
Table’'76
Name Description
¢lement Returned rclParam reference

nly non-standard error values are listed

Table 77

Name

Precondition

Description

RC_ERR(RUNTIME_NO_SUCH_ELEMENT There is no next element

Cursor is at position N

Action

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

Postcondition

Cursor is at position N+1
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6.2.1.5.7.3 atEnd
Signature
rcResult atEnd (

[out] Bool *isAtEnd
) ;

Qualifiers

synchrorjous
Description

Return whether the cursor is at the last position.

Parameters
Table 78
Name Description
isAtEnd It returns a Boolean value notifyinghif the current position is the last ong

Return Values
Standarg
Precondition

Cursor if at position N
Action
none.
Postcondition

isAtEnd == True whenN is the last position

isAtEndl == Falseotherwise

6.2.2 REMI-R

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 = 0x00000001
OISt ITRESUIL RC_ERR_INVORER INSTANCE NOT AVALIABLE — Ox00000002
onst rcResult RC_ERR_INVOKER_WRONG_PARAMS = 0x00000004

onst rcResult RC_ERR_INVOKER_METHOD_RAISED_EXCEPTION = 0x00000008
onst rcResult RC_ERR_INVOKER_PROXY_ALREADY_ REGISTERED = 0x00000010
onst rcResult RC_ERR_INVOKER_PROXY_NOT REGISTERED = (0x00000020

O 0 0 0

Qualifiers

— Error-codes

Description
Tlhe non-standard error codes that can be returned by functions of this logical component
Constants
Table79
Name Description

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

RC_ERR_INVOKER_SERVICE_NOT_AVAILABLE

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

RC_ERR_INVOKER -WRONG_PARAMS This error is returned when an

invocation is performed with an

input parameters set not matching
the interface method signatiire

RC_ERR _INVOKER_METHOD_RAISED_EXCEPTION This error is returned whep during
the execution of a remote| method
invocation an exception has been
raised

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

RC_ERR_INVOKER_ PROXY_NOT_REGISTERED 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

Descrip]ion

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

6.2.2.2.1|3 rcObjHandle_t
Signature
struct|_rcObjHandle_t {

UInt32 instanceId;

URI location;
} rcObjHandle_t, *prcObjHandle_t;

Qualifiers
— strugt-element

Description

Data strdcture used to store the information related to_areachable M3W System.
6.2.2.2.1{4 rclParam

See 6.2.1.5.2
6.2.2.3 | Logical Component

6.2.2.3.1 Interface-Role Model

D

Figure 6|— Interface-Rale,"Model, depicts the interface-role model of the REMI-R (grey box). It shows th
interfacep and the roles“inivolved with this component.

o rciMethodExecutioninvoker
o fclProxyManager

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 Interface Presence
Remote Requester rcIMethodExecutiolnvoker Mandat;);'y
Remote Requester rclProxyManager Ma_ﬁdatory
Remote Requester rclProxyServiceManager ’ Optional
Remote Requester rclPeerManager ‘ Optional
6.2.2.3.2.2 Configurable Items
Tlhe behaviour of the REMI-R depends on the list of;the registered Proxy Services (i.e. Phisical [Services

3WSystems. The former contains association records among service/interface identifiers and prox

identifiers. The latter contains the network ;dddresses that has to be contacted in order to r
rresponding REMI-P service instances (see' 6.2.3). The registry contents is specified using the
tributes.

plementing Proxy behaviour) and on the list »0f*the network peers which are known by the local

y service
bach the
following

Table 81
Role Attribute
Remote Requester proxyServicesRecords
Remote Requester. Peers

6.2.2.3.2:3 Constraints

ona
o

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

Object Multiplicity

Remote Requester remi-r 0...1

6.2.2.3.3.2 Initial State

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

— none¢

6.2.2.3.4

The logigal component REMI-R is thread-safe.

6.2.2.4

6.2.2.4.1

Signature

role R¢

rcRemote_ProxyServiceRecord_t proxyServiceRecords
URI |peers [];

Qualifiers

— root

Description

A Remote Requester enables the execution of interface methods of remote services. The method invocation

are serv
the list of

Independent Attributes

Execution Constraints

Roles

Remote Requester

moteRequester {

[

d by service instances which are present in remote M3W Systems. The Remote Requester contain
the reachable M3W Systems via the current underline network (peers).

Table 83
Name Description
proxySe Associc
uuid’s.
peers Network addresses of M3W Systems where a REMI-P service instance
has been activated
Invariants
— None
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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

.2.2.5.1  rcIMethodExecutioninvoker
ualifiers

one.

escription

his interface of a Remote Requester role provides facilities for invocationnof interface methods op remote
rvice instances.

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

None

6.2.2.5.1.1 invokeMethodOnNewService

()]

ignature

rcResult invokeMethodOnNewSexrvice (

[in] pUUID serviceld,

in] URI activatorkLogation,
in] pUUID interflaceId,

in] String methodName,

in] prcIParam )inParams|[],

inout] prclParam inOutParams][],
out] prcIParam *outParams|],

out] pnc&IParam *retVal,

out] {¥reObjHandle_t *instanceHandle

L e B B B B B B

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
Y raraat motano £ L+ PO TH tod PPN
TG TOUITTULlC 1mrotarive vur uaine IG\.'UUOI.UU LGUTVILVU
interfaceld Reference to the UUID of the requested interface
methodiName The requested method name
inParanls Reference to an array of input parameters to be p.e;sged to methog
invocation
inOutParams Reference to an array of input/output paramet_e;é to be passed to (and
modified by) method invocation
outParams Reference to an array of output param_eters to be returned by method
invocation
retVal Reference to the rclParam interface which represent the return value of
method invocation.
instancdHandle Reference to the handie identifying the remote newly created instance
to be used in suceessive calls
Return Values
Only norf-standard error values are listed
Table 85
Name Description
This error is returned when an invocatio:l:
RC ERR INVOKERSSERVICE NOT AVAILABLE asks for a service that is not registered i
- - e - - any M3W System in the distributec
environment
RC_ERRANVOKER_INSTANCE_NOT_AVALIABLE This error is returned when an invocatioT
asks for g service instance in a Qpnr\ifi

RC_ERR_INVOKER_WRONG_PARAMS

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

RC_ERR_INVOKER_METHOD_ RAISED_EXCEPTION This error is returned when during the

72

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 remote interface references of the required service exist
imOutParams = <param values modified by the method execution>
qutParams = <param values modified by the method execution>

retValue = <reference to the rclParam interface of the return value of the method-exécution>

mstanceHandle = <handle identifying the remote newly created instance>

6.2.2.5.1.2 invokeMethodOnlInstance

()]

ignature

rcResult invokeMethodOnInstance (

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

[in] String methodName,

[in] prcIParam inParams|[],

[inout] prcIParam inOutParams [1Y
[out] prcIParam *outParamsl/[](

[out] prcIParam *retVal

Qualifiers

— synchronous
-+ thread-safe

Description

mvokes an.jnterface method of the requested service on an existing instance (i.e. previously activated by an
vocation of invokeMethodOnNewService or createRemoteService).
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Parameters

Table 86

Name

instanceHandle

Description

Reference to the handle identifying the requested instance

interfaceld Reference to the UUID of the requested service
methodiName The requested method name
inParams Reference to an array of input parameters to be passed to metho
invocation
inOutParams Reference to an array of input/output parameters to be passed to (ang
modified by) method invocation
outParams Reference to an array of output parameters_ o be returned by method
invocation
retValud Reference to the rclParam interface which represent the return value of
method invocation.
Return Values
Only norf-standard error values are listed
Table 87
Name Description
This error is returned when an invocatiom
RC ERR INVOKER SERVICE NOT AVAILABLE asks for a service that is not registered i
- - N - - any M3W System in the distributec
environment
RC_ERR_INVOKER_INSJFANCE_NOT_AVALIABLE This error is returned when an invocation
asks for a service instance in a specifi¢
M3W System which is not reachable
RC_ERR _INVOKER_WRONG_PARAM This error is returned when an invocatio
is performed with an input parameters s
not—matching—the—interface—metho
signature
RC_ERR_INVOKER_METHOD_ RAISED_EXCEPTION This error is returned when during the

Precondition

True

74

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>

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

retValue == <reference to the rclParam interface of the return value of the method execution>

6.2.2.5.1.3 createRemoteService

()]

ignature

rlcResult createRemoteService (

[in] pUUID serviceld,

[in] URI activatorLocation,

[out] prcObjHandle_t instanceHandle

Qualifiers

- synchronous

— thread-safe

Description

Q

reate a remote instance of the requested'service. It is able to target the location of M3W System regponsible
f instantiation. If the target is not specijfied one of the reachable M3W Systems, which are able tp remote

@]

such a service, will instantiate the sgrvice.
Rarameters
Table 88

Name Description

perviceld : Reference to the UUID of the requested service

activatorl:(;c':ation (Optional) Location of the required M3W System which have to|activate

the remote instance of the requested service
inst-anceHandIe 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
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Table 89

Name Description

This error is returned when an invocation

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

environment

RC_ERR INVOKER INSTANCE NOT AVALIABLE This error is returned when an invocation
asks for a service instance in a specifi¢
M3W System which is not reachable

Precondition

N remotg interface references of the required service exist
Action
Creation|of an instance of the requested service.
Postcondition

N+1 rempte interface references of the required service exist

instanceHandle = <handle identifying the remote newly created-instance>
6.2.2.5.1{4 releaselnstance

Signature

rcResult releaselInstance (
[ip] prcObjHandle_t instanceHandle
) :

Qualifiefs
— synghronous

— thread-safe

Description

Notifies fo the femote M3W System that an active instance is not used anymore by client code which is Iocr
to the M3W-

Parameters
Table 90
Name Description
instanceHandle Reference to the handle identifying the remote instance to be released
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Only non-standard error values are listed

2007(E)

Table 91
Name Description
RC_ERR_INVOKER_INSTANCE_NOT_AVALIABLE 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 This error is returned wher' during the

execution of a remote method in
an exception has beenraised

Arecondition
the remote instance identified by instanceHandle exists and its reference.counter has value N
Action

Notification of a release request for the instance identified by the handle instanceHandle.

v |

ostcondition

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

—

.2.2.5.2 rclProxyManager
ualifiers
one.
escription
his interface of a RemoteRequester role provides facilities for obtaining proxies of services and inte
rder to let applications-use transparently remote services/objects. It also allows to check the pre
roxy availability.
Interface ID
uid(5e808bf4-327a-4ece-b27c-99140f947e8b)

emarks

vocation

rfaces in
sence of

None

6.2.2.5.2.1 createServiceProxy
Signature

rcResult createServiceProxy (
[in] pUUID serviceld,
[out] prcIUnknown proxy_iref,
[in] URI activatorLocation,
)
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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 ; :
activate {he service instance.
Parameters

Table 92
Name Description
serviceld Reference to the UUID of the requested service --
proxy_iref Reference to the iref of the requested servic-:e -p;roxy

(Optional) Location of the required M3W System which have to activatg

activatofl.ocation the remote instance of the requested service

Return Values

Only norf-standard error values are listed

Table 93

Name Description

This error is returned when an invocatiom

RC ERR INVOKER SERVICE NOT“AVAILABLE asks for a service that is not registered i
- - N _ g any M3W System in the distributec

environment

RC_ERR _INVOKER_ PROXY_ NOT_REGISTERED This error is returned when an association
does not exist for a given service identifief

Precondition

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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Signature

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

) ;

ISO/IEC 23004-3:

2007(E)

Qualifiers
-+ synchronous

— thread-safe

Description

S5 0O

terface rcIUnknown.

reates a proxy of a remote instance (identified by instanceHandle)\o6f an object impleme
:I:terface identified by interfaceId and returns a corresponding iref to the proxy implementing th

nting the
P generic

instanceHandle

Return Values

Qnly non-standard,errer values are listed

Table 95

Rarameters
Table 94
Name Description
interfaceld Reference ta'the UUID of the requested interface

Referehc;é to the handle identifying the specific instance of th
implementing the requested interface

proxy_iref Reference to the iref of the requested interface proxy

e object

Name

Description

This error is returned when the €

kecution

Precondition

True

Action

RCERR PROVIDER SERVICE NOT REGISTERED

request—asks—fora—service—tha

is not

registered in the local M3W System

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

Signature

rcResult retrieveProxiedInstance (

[in] prcIUnknown proxy_iref,

[o}t] Bool *found,
[owt] prcObjHandle_t instanceHandle,
)i

Qualifiefs
— synghronous
— thregd-safe
Description
Retrieve$ an interface reference in the list of proxies. It returns whether the passed iref it is actually a proxy ¢f

a remote¢ instance. If yes, it returns the related istance handle (i.e. the information regarding the remote
instance).

Parameters
Table 96
Name Description
proxy_irpf Any i;e.f
Found ) Reference to a Boolean value which returns if the iref is in the list of
proxies (i.e. is the iref of a proxy)
instancdHandle D If the iref is found in the list of proxies, it contains a reference to the

proxied instance handle

Return Values

Standard errors
Precondition
True

Action

Retrieving of the information related to a proxy which is identified by proxy _iref.
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found == true if a proxy oin the list is identified by proxy_iref

found == false else

2007(E)

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

his interface of a Remote Requester role provides facilities for managing proxy services (i.e. servig
re proxies for services and interfaces), in order to eventually let configuratien{tools determine which
re to be used as proxies.

Interface ID

Uuid(d2647af6-f860-4129-99f1-66da22406a3e)

Remarks

Tfhis interface is not required but can be implementedto-make the REMI-R more flexible.

6.2.2.5.3.1 registerServiceProxyService
Signature
rcResult registerServicePrepxyService (

[in] pUUID serviceld,
[in] pUUID proxySerwiceId) ;

Qualifiers

- synchronous

— thread-safe

Description

es which
services

Registers a service proxy identified by proxyServiceId as proxy for the service identified by serviceId.
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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
proxyServieetd Reference 1o the UUTD of the New Service proxy
Return Values
Only norf-standard error values are listed
Table 98

Name

RC_ERR_INVOKER_PROXY_ALREADY_REGIS

Precondition
VA: <serviceId, A > ¢ proxyServiceRecords

Action

Creation|of an association between the service serviceId and the proxy proxyServiceId.

Postcondition

<servig¢eId, proxyServiceld> € proxyServiceRecords

6.2.2.5.3{2 unregisterServiceProxyService

Signature

TERED

rcResult unrégisterServiceProxyService (

[im] ALAUUID serviceId);
) : T

Description

This, ‘error is returned when aI
association already exist for a give
service identifier

Qualifiers
— synchronous
— thread-safe

Description

Remove a record from proxyServiceRecords.

82
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Parameters
Table 99
Name Description
serviceld Reference to the UUID of the service proxy to be unregistered
Return Values
Qnly non-standard error values are listed
Table 100
Name Description
RC_ERR _INVOKER_PROXY_NOT_REGISTERED This error is returned when an

association does not exist for|a given
service identifier

Rrecondition

serviceId, proxyServiceId> € proxyServiceRecords

Action

Deletion of the record associating the service serviceId and the proxy serviceProxyId.

Rostcondition

A

serviceld, serviceProxyld> ¢ proxyServiceRecords

6.2.2.5.3.3 registerinterfaceProxyService

()]

ignature
rlcResult regdasterInterfaceProxyService (

[in] pWYUID interfaceld,
[in]-PUUID 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
proxySeprvieetd Refereneetethe-BHbD-ofthe-rew-interfaceprexy

Return Values

Only norf-standard error values are listed

Table 102
Name Description
RC_ERR_INVOKER_PROXY_ALREADY_REGISTERED This grror is returned when aI
assogiation already exist for a give

service identifier

Precondition

VA: <interfaceId, A > ¢ proxyServiceRecords
Action
Creation|of an association between the interface interfaceId and the proxy proxyServiceId.
Postcondition

<interfaceld, proxyServiceld> € proxyServiceRecords

6.2.2.5.34 unregisterinterfaceProxyService
Signature
rcResult unrégisterInterfaceProxyService (

[ih] PUYID interfaceld) ;
) ;

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
Qnly non-standard error values are listed
Table 104
Name Description
RC_ERR _INVOKER_PROXY_NOT_REGISTERED This error is returned when an

association does not exist for|a given
service identifier

Rrecondition

A

interfaceld, proxyServiceld> € proxyServiceRecords
Action
Deletion of the record associating the interfacel\interfaceId and the proxy proxyServiceId.

Rostcondition

A

interfaceld, proxyServiceld> ¢ proxyServiceRecords

6.2.2.5.4 rclPeerManager
Qualifiers
Qptional.

Description

—

his interface of a Remote Requester role provides facilities for managing peers list, in order to eventually let
pnfiguration tools determine which peers are to be used as remote M3W Systems.

Q

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 registerPeer
Signature

rcResult registerPeer (

[in] URI location);
) :

Qualifiers

— synghronous
— threqd-safe

Description

Registers an M3W System at location URT as peer providing remote services.

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

Return Values
Standarg
Precondition
peers = A
Action
Add a regord in the peers list:
Postcondition

peers = A U <location>

6.2.2.5.4{2 unregisterServiceProxyService

Signature

rcResult unregisterPeer (
[in] URI location);

) :

Qualifiers
— synchronous

— thread-safe

86
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ISO/IEC 23004-3:2007(E)

Unregisters an M3W system as peer providing remote services.

Parameters

Table 106

Name

Description

(d)s)

S

C

| ocation

eturn Values

tandard

recondition

eers = A

ction

emove a record from peers.
ostcondition

eers = A\ <location>
.2.2.5.4.3 getPeerList

ignature

cResult getPeerList (
[out] URI **peenList

hualifiers

ynchronous

tihread-safe

escription

URI identifying the location of an M3W System to not be used
anymore

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

as peer

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

Standard

Precond

ition

peers = A

Action

None.

Postcondition

peerList
6.2.3 R

6.2.3.1

The func
see 10.1

request of interface method execution redirecting such a request to a logal instance of the requested service.

= <array filled with all the records contained in A>
EMI-P

Concepts

tion of a REMI-P logical component is to enable the usage of realizations’ elements (physical servicss,
.7), from clients which are located in other M3W Systems. More .in details, it can serve a remor

The reqyest is transported over a TCP connection with the client M3w_System.

6.2.3.2 | Types & Constants

6.2.3.2.1 Public Types & Constants

6.2.3.2.1}1 Error Codes

Signature

const F¥cResult RC_ERR_PROVIDER_SERVICE_NOT_AVAILABLE = 0x00000001
const F¥cResult RC_ERR_PROVIDER_ INSTANCE_NOT_AVALIABLE = 0x00000002
const r¥cResult RC_ERR_PROVIBER_WRONG_PARAMS = 0x00000004

const F¥cResult RC_ERR_PROVIDER_METHOD_RAISED_EXCEPTION = 0x00000008
const FcResult RC_ERR_PRQOVIDER_WRAPPER_ALREADY_REGISTERED = 0x00000010
const FcResult RC_ERR(PROVIDER_WRAPPER_NOT_ REGISTERED = 0x00000020
const F¥cResult RC_ERRNPROVIDER_METADATA_NOT_REGISTERED = 0x00000040
Qualifiefs

— Error-codes

Description

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

88
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Table 108
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2007(E)

Name

RC_ERR_PROVIDER_SERVICE_NOT_AVAILABLE

Description

This error is returned w
execution request asks

hen the
for a

service that is not registered in the

laceal M2AAL Syt

RC_ERR_INVOKER_INSTANCE_NOT_AVALIABLE

RC_ERR_PROVIDER_WRONG_PARAM

RC_ERR_INVOKER_METHOD_RAISED_EXCEPTION

RC_ERR_PROVIDER_WRAPPER_ALREADY_REGISTERED

RC_ERR_PROVIDER_WRAPPER_NOT_REGISTERED

RC_ERR_PROVIDER_METADATA NOT REGISTERED

6.2.3.2.1.2 rcHandler_WrapperAssoc_t

(¢)]

ignature

0

ttuct _rcHandler_WrapperAssoc_t

2 oy
TOCaT VIOV V- Oy STtCTIT

This error is returned’ W
invocation asks_.for a
instance in _a, J specifig
System which.is not reach

This error”is returned wj
interface’ method execl
pefformed with an input p4g
set” that is not match
signature

This error is returned whe
the execution of rele
exception has been raised

This error is returned
attempting to register a
that is already registerd

This error is returned w
corresponding  wrapper
has not been registered
local M3W System

This error is returned wj
corresponding metadata ¢
been retrieved in the log
System

hen an
service

M3W
bble

hen the
tion is
rameter
ng the

n during
se  an

when
wrapper

hen the
service
in the

hen the
ould not
al M3W

o=ttty Tos
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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6.2.3.3 Logical 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
rclWrapperManager

rcIMethodExecutionHandler interface. This interface can be used by a protocol)server implementation f

T rclRemotableServiceRetriever

REMI-P .
-—---0 rclRemotableServiceManager

Figure 7 — Interface-Role Model

A RET}I-P Logical Component contains the Remote Provider

handle r

mote invocations of methods on instances of services. The Remote.Provider role also provides th
rclProxyYrapper interface which is used by clients to create wrapper services for the hosted instances
Another [nterface is needed in order to allow remote inspection request about the services which are availabl
for remofe execution. Another optional interfaces can be used to configure the REMI-P in order to select th

suitable wrapper implementation for a given service/interface.

6.2.3.3.2] Diversity

6.2.3.3.21 Provided Interfaces

Table 109

role'that provides th

D DT D O D

Role

Remote|Provider

Remote|Provider

Remote|Provider

Remote|Provider

Interface

rcIMethodExecutionHandler
rcIWrépp;erManager
rcIRemotableServiceRetriever

rclRemotableServiceManager

6.2.3.3.212 Configurable Items

Presence

Mandatory
Mandatory
Mandatory

Optional

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

Remote Provider

90

Attribute

wrapperServiceRecords
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6.2.3.3.2.3 Constraints

None
6.2.3.3.3 Instantiation

6.2.3.3.3.1 Objects Created

2007(E)

The logical component REMI-P is created by the clients of the M3W, if they need to make available services in

3 : = ; ner client

will obtain a reference to the unique REMI-P instance.
Table 111

Type Object Multiplicity

Remote Provider remi-p | .O---1

6.2.3.3.3.2 Initial State
Tlhe following constraints apply to the initial state of a logical component instance:
—+ none

6.2.3.3.4 Execution Constraints
Tlhe logical component REMI-P is thread-safe.
6.2.3.4 Roles
6.2.3.5 Interfaces
6.2.3.5.1 rclMethodExecutjoninvoker
Qualifiers

None.
Description
This interface of a Remote Provider role provides facilities for handling interface methods execution request
dn service instance which are local to the M3W System.
Ihterface 1D
uuid(6938f1bf-5d25-4021-a3f0-bd284a27b674)
Remarks
None
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6.2.3.5.1.1 handleMethodOnNewService

Signature

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

(

] String serializedInParams,

t

t
) :
Qualifiefs
— synghronous
— thread-safe

Description

Handles |an interface method execution request which targets a new Service instance. It is able to generally
perform fthe execution of the requested interface method by also_asking the local system to create a new
instance|of a given service (by means of service identifier).

] String *serializedRetValue

[

[

[

[inout] String *serializedInOutParams,
[

[

[ ] prcObjHandle_t *instanceHandle

oyt] String *serializedOutParams,
o
o

Parameters
Table112
Name Description
serviceld ‘I%e-ference to the UUID of the requested service
interfacgld

methodIName

serializedInParams

serializedInOutRParams

Reference to the UUID of the requested interface

The requested method name

Reference to a String which contains the serialization of inpuf
parameters to be passed to interface method invocation

Reference to a String which contains the serialization of
input/output parameters to be passed to (and modified by
interface method invocation

serializedOutParams

serializedRetValue

instanceHandle

92

Reference to a String which contains the serialization of output
parameters to be modified by interface method invocation

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

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

to the newly created instance. It can be used to retrieve this
instance and execute next interface method requests.
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Return Values

Only non-standard error values are listed

Table 113

Name Description
This error is returned when the
i ice that
- - - - - is not registered 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 errot/is returned when dyring the

execttion of the interface me
exception has been raised

Rrecondition

—  True

>

i.ction

xecution of a interface method on a new.\instance of the requested service (by passing the
arameters). It perform a deserialization of the input and input/output parameters. The execution p|
reates a Wrapper Service on the basis-of the requested service identifier. Than the Wrapper Service|
$ used to decode the “by name” requestin a real call on the actual service instance.

O T M

Rostcondition

serializedInOutParams ==¢<setialization String containing param values modified by the method exec|

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

stanceHandle == <reference to the rcObjHandle <instancelD, M3W System network address>>

.2.3(51.2 handleMethodOninstance

thod an

specified
reviously
instance

Ltion>

serializedOutParams==-<serialization String containing param values modified by the method executjon>

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).

Parametlers
Table 114
Name Description
instancdHandle Reference to an object handle, i.e. the-unique logicq
reference to the existing instance.
interfaceld Reference to the UUID of the requésted interface
methodiName The requested method name
serializédIinParams Reference to a String which contains the serialization of inpuf

parameters to be passed to interface method invocation

o Reference to.& étring which contains the serialization of
serializegdInOutParams input/output "parameters to be passed to (and modified by
interface method invocation

serializddOutParams Reference to a String which contains the serialization of outpuf
parameters to be modified by interface method invocation

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

Return Values

Only norf-standard error values are listed

Table 115

Name Description

This error is returned when ar||
fvocatiom asks forammstancethat s
not active in the local M3W System

RC ERR—BEROVIDER INSTANCE NOT AVAILABLE

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

2007(E)

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

ame” request in a real call on the actual instance.

Rostcondition

serializedInOutParams == <serialization String containing param values modified by the method exed|

serializedRetValue == <serialization String containing the return value of the method execution>
6.2.3.5.1.3 handleCreateService

Signature

rcResult handleCreateService (

[in] pUUID serviceld,
[out] prcObjHandle_t instanceHandle

Qualifiers

- synchronous

— thread-safe

Description

Handles a creation request'for a new Service instance. It is able to ask the local system to crea
pstance of a given service\(by means of service identifier).

ution>

serializedOutParams == <serialization String containing param values modified by theimethod executjon>

€ a new

Rarameters
Table 116

Name Description

berviceld 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 — Al rights reserved 95


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

ISO/IEC

23004-3:2007(E)

Table 117
Name Description
This error is returned when the
RC_ERR_PROVIDER_SERVICE_NOT_REGISTERED execution request asks for a service that
B - N - N is not registered in the local M3W
System
PreconJition
—  True
Action
Creation| of a new instance of the requested service. Creation of a Wrapper Service ol the basis of the
requested service identifier. Than the Wrapper Service and the service instance are hound.

Postcondition

instance

6.2.3.5.1
Signatu

rcResul

[im] rcObjHandle_t *instanceHandle

) ;

Qualifie

—  syng

— thre

Description

Handles

Parameters

Handle == <reference to the rcObjHandle <instancelD, M3WSystem-network address>>

4 handlelnstanceRelease
e

|t handleInstanceRelease (

S
hronous

hd-safe

a release requestfor an active instance identified by instanceHandle.

Table 118

Name

mY H
Description

instanceHandle Reference to the handle identifying the instance to be released

Return Values

Only non-standard error values are listed
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Name

RC_ERR_INVOKER_INSTANCE_NOT_AVALIABLE

RC_ERR_INVOKER_METHOD_RAISED_EXCEPTION

Description

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 during the
execution of release an exception has

Rrecondition

Action

Rostcondition

6.2.3.5.2 rclWrapperManager
Qualifiers
None.

Description

gxecution requests.

Interface ID
uuid(d1c53894-6aed=45ec-bec1-ce05e374ce99)
Remarks

None

6.2.3.5.2.1 createServiceWrapper

the remote instance identified by instanceHandle exists and its reference counter has-value N

Handling a release request for the instance identified by the handle instan¢eHandle.

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

been raised

Tlhis interface of a Remote Provider role provides facilities for creating and managing wrappe| service
pstances which are needed in order to allow existing local instances to generically handle interfac¢ method

Signature

rcResult createServiceWrapper (

[in] pUUID serviceld,

[out] prcIReflection *wrapper,

[out] prcObjHandle_t *instanceHandle
);

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

Description

Create a serwce wrapper instance wh|ch is specmc for a service. It returns a mterface reference which allow
to perform_interfa

Parameters
Table 120
Name Description
serviceld Reference to the UUID of the related\service

Interface reference to a rclReflection implementation which i

wrapper ) C
already wrapping a service instance.

Reference to the instance’handle which uniquely identifies thg

instancgHandle ] ¢ 11 !
newly created instance'in the distributed environment.

Return Values

Only norf-standard error values are listed

Table 121

Name Description
This error is returned wrapper creation

in the local M3W System

RC_ERR PROVIDER WRAPPER_NOT_REGISTERED This error is returned when the
corresponding wrapper service has nof
been registered in the local M3W
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
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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 >

6.2.3.5.2.2 createlnterfaceWrapper

(¢)]

ignature

YcResult createInterfaceWrapper (

[in] prcIUnknown interfaceRef,

[in] pUUID interfaceld,

[out] prcIReflection *wrapper,
[out] prcObjHandle *instanceHandle

Qualifiers

— synchronous

— thread-safe

Description

Create 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 |dentifier,
method name and a general parameterist).
Rarameters
Table 122
Name Description
interfaceRef Reference to the wrapped interface reference
interfaceld Reference to the UUID of the related interface
vrapper Interfa_ce refel_*ence to a rcIReflection implementation which is
wrapping-the-interface
instanceHandle 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
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Table 123

Name Description

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

PreconJition

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

— wrapperServicelD has been registered to the local M3W System

Action

Creation

Postcondition

wrapper

instance
6.2.3.5.2
Signatu
rcResu]

[o

[o

) :

Qualifie
—  synd

— thre

Description

Create 4

[i}] prcObjHandle instanceHandle,

of a Wrapper Service instance. Binding the passed interface reference to_the.wrapper bind point.

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

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

3 retrieveWrappedinterface
e
|t retrieveWrappedInterface (

t] Bool *found,
t] prcIRCUnknown *interfdce

S
hronous

nd-safe

D

interface wrapper instance which is specific for a given interface. It returns a interface referenc

which al

ow)to perform interface method execution request “by name”. (by means of interface identifief,

method name and a general parameter list).

100
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Parameters
Table 124

Name Description

instanceHandle Reference to the instance identifier

a1ind Boolean value which state is the required association has been

found

. If association has been found, it returns the interface r¢ference
interfaceRef

instance identifier

Return Values

Only non-standard error values are listed
Arecondition

-+ true

Action

=1

rapper bind point.
Rostcondition

found == < association instanceHandle-Wrapper _iref is present>

imterfaceRef == if found, < referenceto rclUnknown related to instanceHandle>

8.2.3.5.3 rclRemotableServiceRetriever
Qualifiers
one.

Description

his interface of a Remote Provider role provides facilities for inspecting and retrieving metadata

Interface ID
uuid(c1e580cd-0dbb-444e-9718-d756d7a1f6b6)
Remarks

None

© ISO/IEC 2007 — All rights reserved
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6.2.3.5.3.1 isServiceAvailable
Signature

rcResult createServiceWrapper (
[in] pUUID serviceld,
[out] Bool *available,

) :

Qualifie
— synghronous
— threqd-safe
Description

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

Parameters
Table 125
Name Description
serviceld Reference to.the iJDID of the requested service
Available Boolean véiue which indicate if the requested service is af

disposal for remote execution

Return Values
Standarg
Precondition
— true
Action

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

Postcor1dition

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
eeded for type-checking and for parameter marshalling

Rarameters
Table 126
Name Description
perviceld Reference to the UUID of the requested interface
nfo String contaning service metadata
Return Values
Qnly non-standard error values are listed
Table 127
Name Description
RC_ERR_PROVIDER_METADATA_NOT_ REGISTERED This error is returned when the

corresponding metadata could not been
retrieved in the local M3W Systgm

Rrecondition

— A wrapper servige association record is present as <servicelD, wrapperServicelD>

- Metadata,related to servicelD has been registered to the local M3W System

Action

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)

Remark

None

6.2.3.5.4{1 registerServiceWrapperService
Signature
rcResult registerServiceWrapperService (
[il] pUUID serviceld,

[im] pUUID wrapperServiceld
)

Qualifiefs
— synghronous
— thregd-safe
Description

Add an gssociation 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
wrapperServiceld Reference to the UUID of the wrapper service
Return Values
Only non-standard error values are listed
Table 129
Name Description

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

VW: <interfaceId, W> ¢ wrapperServiceRecords

Action

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

Postcondition

A

serviceld, wrapperServiceld> € wrapperServiceRecords

6.2.3.5.4.2 unregisterServiceWrapperService

()]

ignature

rcResult unregisterServiceWrapperService (
[in] pUUID serviceld,

Qualifiers

- synchronous

— thread-safe

Description

Remove an association between a given service identifier and the identifier of the related Wrapper Service.

Rarameters
Table 130
Name Description
serviceld N~ Reference to the UUID of the service
Return Values
Only non-standard error values are listed
Table 131
Name Description
RC_ERR_PROVIDER_SERVICE_NOT_PRESENT This error is returned when an

association does not exist for a given
service identifier

Precondition

— <serviceld, wrapperServiceld> € wrapperServiceRecords
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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 registerinterfaceWrapperService

Signature
rcResult registerServiceWrapperService (
[iI] pUUID interfaceId,

[im] pUUID wrapperServiceId
) :

Qualifiers
— synghronous
— threqd-safe
Description

Add an gssociation 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 \ Reference to the UUID of the wrapper service
Return Values
Only norf-standard error-values are listed
Table 133
Name Description

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

Precondition

VW: <interfaceId, W> ¢ wrapperServiceRecords
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Action

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

Postcondition

<

6

interfaceId, wrapperServiceId> € wrapperServiceRecords

.2.3.54.4 unregisterinterfaceWrapperService

2007(E)

S

ignature

cResult unregisterInterfaceWrapperService (
[in] pUUID interfaceld,

Qualifiers
-+ synchronous
—+ thread-safe
Description
Remove an association between a given service identifier and the identifier of the related Wrapper Service.
Rarameters
Table 134
Name Description
interfaceld * Reference to the UUID of the interface
Return Values
Only non-standard error values are listed
Table 135
Name Description
c ERR_PROVIDER_WRAPPER_NOT_ REGISTERED This error is returned when the

rnwpqpnndmg mﬁappprqpnﬂrp

has not

been registered in the local M3W

System

Precondition

— <interfaceId, wrapperServiceId> € wrapperServiceRecords
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Action

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

Postcon

dition

<interfaceld, wrapperServiceId> ¢ wrapperServiceRecords

7 Overviewofrealization

7.1 Geéneral

This clau
number

supporte
purpose
additions

fault mapagement and system integrity management. The additional frameworks are.described in other part

of this st

— Res

— Dow

— Fau

— System Integrity Management (Part 7)

In the r¢mainder of this document we describe theealization of the core development and execution

framewo
architect
Clause 8
enables
artefact

remote ipvocation of operations provided-by remote services is described in Clause 12.
7.2 Guiding principles

7.21 Simplicity

A simplé
complex
inadequa

se is informative. Given the wide range of potential devices targeted by the M3W, there“are a wide
pof domain specific properties that need to be supported. Not all of these properties need to be
d on all M3W systems. This creates a clear variation point within the overall ar¢hitecture. For this
M3W divides the overall architecture into a core (development and execution) framework and
| frameworks, which support other properties, such as resource management;.component download

S

hndard:
purce Management (Part 4)
nload (Part 5)

t Management (Part 6)

rk. The remainder of this clause gives- an overview of the guiding principles, assumptiong,
ire overview and the stakeholders of an'M3W system. The development framework is described in
. The core execution framework is described in Clause 10. An extension to the core framework that
automated instantiation and binding-'of realization elements (services) that realize a specification
logical component) is described in Clause 11. An extension to the core framework that enables

solution that‘covers a large part of the desired functionality is preferred over a considerable more
solution<that covers a slightly larger part of the desired functionality. This does not mean that
te solutions are accepted.

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.

XAMPLE not all systems require Fault Management. The architecture for the feature is constructed in chh a way
that there is no (performance) penalty for not using the feature.

.2.6 Implementation preference: run-time, servers, and then clients
a M3W system, there is one infrastructure, several servers and more clients. Thisimplies that implementing
feature in the infrastructure enables the feature to be used system-wide without additional effort from
mponent and application developers.
s multiple clients can use a component, there are potentially more cliehts than components in g system.
plementing a feature in a client will thus need more (development) ‘esources compared to a server side
plementation.

his principle is balanced with the simplicity principle; the infrastructure etc. must be made as gimple as
ssible.

.3 Assumptions

.3.1 Platform functionality

he Device’s Platform will at least provide the following services:

.3.1.1  Scheduling

he basic schedulable entity of the OS is called “thread” in M3W. M3W makes no assumption on the OS
heduling policy (e.g. pre-emptive priority based or earliest deadline first).

I{ CPU resource management is to be supported, the OS must provide the necessary “hooks” to allow the
resource manger to funetion.

.3.1.2 Process

I{ spatial rogbustness of components is to be supported, the OS must provide a “process” concept supported by
hardware” facility such as a memory management unit (MMU). Within the M3W context a progess is a
ntainer for threads with full memory protection against access from other processes. In the absgnce of a
racess 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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7.3.1.4 Persistent storage
If dynamic downloading 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 storage include battery back-up RAM, Flash memory, and a file system on disk.

7.3.2 Platform standards

For a given Platform, there will be a standard representation for such concepts as (dynamic link) libraries and
executa i ing-i ili

For a giyen Platform there will be a standard mapping of high-level languages to the processor architecture,
thereby allowing binary compatibility between independently compiled (and linked) components. This'mapping
permits the standard layout of M3W artefacts on the Platform.

7.3.3 osts connected to suitable media

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

7.4 Arnchitecture overview

In the dejvelopment view, a component is a collection of models and their relations. A model is a self containeld
set of information about the component. Models are managed as _acssingle entity and are the 'unit o¢f
deployment'. In the M3W architecture, the set of model types is open.~-Models can take any form, they may b
human and/or computer readable and may be executable. One “model of particular importance is the
'‘executable model', which is typically called the 'executable componhent'. This is a model of the component that
can be Igaded and executed on a target platform.

Note A component may contain multiple executable eomponents (models), e.g. for different target platfor
architectures or for different purposes such as debug and production. Other possible model types include resource models,
simulation) models, licensing models, documentation, and seurce code.

An execliting M3W system consists of a platform with a set of software that provides features to a user.
applicatipn is the primary interface with the usef that provides the end features. Executable components an
Services|provide an extra layer of functionality onto of the platform. A component is a unit of trading. Services
are a un|t of execution and provide fungtionality to applications. To ensure the integration all M3W elements
(componknts, models and model elements) need to conform to the M3W component model. The component
model sfates requirements on the"M3W elements. In order to connect the applications to components an
compongnts to the system a runstime environment is required. The connections between all these conceptual
entities gre shown in Figure 8.

This congeptual structure identifies the key elements of the M3W architecture:
— Conponent Mogel — this provides the set of rules that must be adhered to by every M3W element

— Conpponent — The unit of trading. A container for models and their relations.

— Executable Components — these act as containers for Services. In certain cases these are similar to DLLs,
but their content may include system information for inclusion in simulators or other data.

— Services — 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. Inside a Simulation environment this might be a description of the Run-time or its properties.
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M3W Element| -Obeys / Supports M3W Component Model
0..* 1
Runtime Environment Component Computer System
-uuid
1 0..* -has
0.*
Model HW Device
-uuid
1.%
Executable Component -has 0.*
-Specific for
Platform
0..*
0.* -uses 0..* Q.
0..* -contains <> <>
Appliance 4 *
pp - t o O. 0.* ok
0.* 1 - 0.. :
0.” (o] Network Driver
0.* -runs
0. 0.
Application | -usesinstances of |Physical Service
*uuid
0..* 0.2%

Figure 8 — M3W Conceptual Diagram

While not expli¢itly mentioned in the conceptual diagram, all interaction between the elements|in M3W
siystems is defined by interfaces. The interface concept applies to all the elements of a M3W| system.
terfacescdefine the set of operations provided by an element, creating the global concepts of seryers (the
roviders-ofinterfaces) and clients (the users of interfaces).

.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.
characte
artifacts.
construc

is illustrated in Figure 9.

This analysis produces 14 basic stakeholders related to the M3W system, which can be broadly categorized

into 4 g
marketin

interactign with the primary stakeholders is included below, where they are shown in italics.

The divigion of the stakeholders into the four broad categories helps define the types-of activities that th
M3W system must support. The key activities are the vending/certification and develepment of platforms, rur
times ampd components. Of these activities, the one that places technical- requirements on the M3V

architect
framewo

of softwdre into a system.

In order to reassure component, system and application developers, some guarantee of operational
ristics is needed. This can be provided by certifiers that check different properties of the developed
Fortunately, not all these stakeholders interact with each other, there is a clear path of software
ion/distribution starting from the device manufacturer and ending with the application developer. Jhis

D

foups, external users, vendors, certifiers and developers. Other stakeholders that relate to th
j of components exist that are not considered primary in the development of the M3\Wsystem; the

=

ire and component model is the developmental process. The suppoft.fer the vending activity by th
rk consists of providing information that can be combined with tools,for the selection and integratio]

S5 O <7 O
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Figure. 9—<Stakeholder-Relation diagram of the M3W business model.

Tlhe concerns~of these stakeholders are not directly addressed within the core infrastructure arc

ese areaddressed in the supporting frameworks for fault management, resource awareness,
anagement and system development.

hitecture,
terminal

ands 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 application
provider.

— 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.

end{users with dynamic applications these developers work with service and content providers, wh
provide information for end-users. An application vendor can also act as a component specifier b
defining a set of requirements that a component developer should fulfill.

7.5.2 Mendor stakeholders

These sfakeholders have a set of concerns related to the distribution, marketing,-and selling of components.
Conseqyently, their concerns are not addressed explicitly here, but their requirements have been taken int
considergtion when designing the overall framework.

O

— System Vendor — This stakeholder needs to advertise and distributé platforms to application developers.
The| platforms distributed may depend on a given device, therefore the device provider and platfor
vendlor may be the same company. The system vendor’sprimary interest is to provide systems
application developers. As one feature of the system_islits certification, it is possible that the syste
vendlor obtains this by using the services of a system céttifier.

— Component Vendor — The component vendor needs to provide application and system developers wi
opefations to select and get a component. The selection criteria may reflect the target domain of th
platform. In certain circumstances a compaenent may have to be adapted to a given system, this relies
the gervices of a system integrator, who.tailors the component. Once a component is ready for sale, it ¢
be gertified by a component certifiet, ywho checks its logical and operation properties. Component
developers act as the source of components to the vendor. In certain circumstances, when a component
developer transfers their copyright:privileges, a component vendor can act as a component owner.
component vendor may interact-with other component vendors (sometimes called component brokers)
wholact as an intermediary.in‘eomponent trading.

— Component Environment Vendor — Similar to the platform vendor the component environment vendgr
needls to advertise and-distribute a run-time for a given platform. This may require some tools for allowin
system and component developers select the appropriate run-time for their software. Due to the clo
relagionship between a run-time and the underlying OS and hardware, it is likely that the device provider
will plso sponsor the development of the environment. Similar to component vendors, this vendor ¢
intefact with-certifiers, for checking run-time properties and functionality, and developers who provide th

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

— 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 other.
As the tool vendor can support all stakeholders, they are not depicted in Figure 4.

7.5.3 Certification stakeholders

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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— 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
component's performance inside a system, and by system certifiers to certify the system. In_thi$ case, a
certifier acts as a component verifier, who checks that a component satisfies a specification-’ Angther role
for the certifier is to check that a component matches a set of standards, in order to grant a cdmponent
certification. This involves interaction with standardization bodies, which provide_an’approprigte set of
standards for the certification process.

—+ Component Environment Certifier — The use of components inside a systém depend on the linking
infrastructure, which during operation resolves to the supporting runétime environment. In |order to
effectively verify a system this crucial element also needs to be certified. This is achieved py these
stakeholders, which analyze a run-time to extract its properties. These stakeholders provide sgrvices to
component environment developers and to vendors who wish, to.-ensure that a run-time environment
meets certain criteria.

7.5.4 Developmental stakeholders

—

hese stakeholders are the primary concern of this dociment. The goal is to support developers as|much as
possible within the scope of the M3W project.

— System Developer — The system developeris responsible for integrating available componerts into a
system that can support application develepment. This can be supported by tools, the componhent run-
time and a component model that facilitates easy integration. They get their components from cdmponent
vendors who may provide components*that need to be adapted to the system. System integratorg provide
adapted components and tailor.(components for a given system. System developers can act as
component specifiers in order to sub-contract system development.

—+ System Integrator — In-Cases where a component cannot be directly installed in a system, the system
integrator adapts the~component to match the desired system. An example of this would be the
compilation of a source code component for a specific OS/HW combination. These systen] specific
components can~be’resold to component vendors, or passed to system developers. Due to tfhe close

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
environments will be the tool support for modeling, testing and other activities. As the environment is built
on an underlying platform, this stakeholder will have considerable interaction with device providers and
OS suppliers.

The M3W architecture 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.
Thereforf, the M3W architecture directly addresses some of the issues related to End-User, Vendor ,and
Certifying stakeholders.

7.6 Tedchnical context

This seclion describes the main context of the M3W elements. M3W elements are in the middleware of thie
software|stack.

The M3W context is here divided along three axes:
— The|platform axis: M3W elements run on a platform and may be specifically,developed for that platfornj.
The|platform consists of an operating system, drivers, hardware deviées; and optionally a network. A

hardware device can be any computer system.

— The|development axis: M3W elements are developed on hosts{Repositories are computer systems that
are ysed for the publication and retrieval of M3W Components;.Services and Libraries.

— Thel|appliance axis: M3W elements exist to form a part-0f’an appliance. Next to the M3W elements an
appliance consists of applications, and a platform.
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Figure 10 — M3W technical context
Table 136
Concept Definition Example

omputersystem

Host

Repository

M3W element
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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 elements are always M3W

class;
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A PC running Linux

A website connected to a

components, models (model elements) or Runtime
Environments

ghts reserved

database that contains
M3W components.
n.a.
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Concept

Hardware device

M3W runtime
environment

M3W component

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.

Example

A set-top box or mobile
phone.

n.a.

A M3W MPEG4 decoder, a
file-system component.

Appliance

Platform

Application

Operatiphg system

Driver

Networl

Device that the end-consumer acquires.

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 elementcan be
controlled by software.

Software that enables
computer systems.

communication between

8 Deyelopment framework

8.1 Ovyerview

This clalise is informative. The development framework defines the roles and the relations between th
various ¢ntities involved in the development, certification, trading, tailoring, and integration of Componenfs
ime Environments.

and Run

8.2 Concepts

A TV, set-top box, mabile
phone.

Linux running on q: various
different hardware’ systems;
VxWorks in a'set-top box.

The electronig
programiming guide.
WinCE, Linux

Display driver in a PC

TCP/IP stack

e

8.2.1 System

8.21.1 Description
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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.

implementation of the Platform layer.
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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
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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
systems 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

mulator the M3W layer, component layer and application layer may need to be taken into account|t@ achieve

n accurate simulation. In some models of a M3W system the role played by a layer maybe insignif
iscounted; this has to be an explicit choice made by the model designers. For example;)in ob
timation of the memory usage of a M3W system the M3W layer may be ignored (or abstracted a
the analyzer focusing on the memory usage models contained in the component layer. Howev

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

cant and
faining a
vay) with
Br, in an

he idea of components as models is made clear in the section below. The impertant point made here is that

M3W system is the composition of applications with M3W Components supported by the M3W

yers.

821.2 Model

Component 1

Component2

Component3

M3W Layer

Runtime ]

Environmen
16}

Frameworks_

M3W System
Application Layer
Application1 Application2 Application3
— M3W
S
M3W Component-Layer cope

Platform Layer

and OS
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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 specififation (or property or model) can be a specialization of another specification and can be built of othe
(Example a requirement can be built of sub-requirements and can be specialization:of ja
quirement. This also holds for properties, specifications, and models.)

specifica’Ljons.
general

When wg¢ set up a system for handling models, specifications, properties and artifacts, we need.concepts that
allow us|to talk about the possible instances, their properties, and corresponding models andyspecification$.

The type|level concepts enable this.

An artifagt may comply with an artifact standard. The artifact standard consists of rules,about standardization
elementg. These are on type level, because the standard does not handle specific-artifacts but is about artifa¢

-

~~

types.

Table 137

Concept Definition Example

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

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

Artifact $tandard | A set of rules that hold (to a,certain degree) for a set of| The M3W standard for CP\
artifacts. resource models.

Property A property of an artifact, independent of how it is|n.a.
specified.

Property type 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 between
4 and 5 Mbytes.

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

type certain way. exist of a minimum and I
maximum value expressed i
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.

standardization elements.

Standardization
element

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 0.*
1 -has 1 -has
0.. o o
Rule Property Type -typed by Property
1 0.*
0.* -about 0.*
0..* -Specifies
0. Specification Type -typed by  [Specification
Standardization Element
<] 1 0.*
0.*
-has 1
Model Type -typed by Model
1 0.*
Figure 12 — Model
8.2.3 Model Relation
8.2.3.1 Description
Tlhe models that.déscribe 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 memory of that
executable.
2. This model is an improvement/
refinement of that model.
Model relation | A classification for model relations. 1. Memory usage of an executable.
type o
P 2. Versioning
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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 (Jomponent

8.241 Description

A Component is a set of related Models. This abstracts the compenent concept away from a single
representation and allows it to have many different facets that may have ise beyond system execution. There
are varipus usages for this concept, including trading, compositior, and execution-time inspection of
propertiegs of Components. In this case a M3W system consists of\an environment for combining models of
M3W components with models of applications, M3W infrastructure elements and underlying platforms as
depicted|in Figure 11. It should be noted that in certain circumstances, some of these models may not impa¢
the overall composition and can be excluded from the M3W system.

—

8.24.11 Trading support

Trading is the activity of buying and selling Components either directly or through a Component Vendor.

—

One of the usages of multiple Models is that'evaluation versions of Components can be created, e.g. by ju$
including the specification Models ortby' providing trading versions of (Executable) Models with certai
limitations such as reduced performance, self-destruct after an evaluation period, etc.

=

Another Lisage is that the existence of certain Models and/or their content can be used as search criteria whe
identifying Components that Could meet the needs of a System Integrator.

>

8.24.1.21 Composition’support

One of the reasaens)of specifying a M3W Component as a set of interrelated Models is that it supports th
reasoning on compositions of Components based on the composition of the Models. While this is an area stf|
requiring| sighificant research, we deem it an important and distinguishing feature of the M3W architecture.

=

EXAMPLE 1 To determine the total size of the executable code segment of all Components, one can easily add the
sizes of the individual Component’s executable code segments.

EXAMPLE 2 Given a behavioral simulation Model of a number of Components the behavior of the composition of
these Components could be simulated.

Figure 14 shows an example of how tools could be used to create a Model for the composition of a number of
Components based on the individual Models of the Components.
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Component 1 Composition

’ Resource Model {————V —> ’ Resource Model ‘
’ Simulation Model $

’ Functional Model

|
Composition

l Simulation Viodel ‘

Component N

’Resource Model (

’ Simulation Model f €

’ Functional Model {——} ' | Compesition

’ ‘ \, ’ Functional Model ‘
N |

Figure 14 — Tool based composition.of-Models

8.2.4.1.3 Support execution-time inspection

t execution time, Applications, other Components, and“the M3W Runtime Environment may inspeq
b determine certain attributes of a Component or Setvice. Based upon this inspection different act
e taken.

o = >

XAMPLE During the creation of a Service Instance, the RRE may inspect the Resource Model(s) of the
etermine whether the Appliance still has sufficient resources (RAM, CPU cycles, etc.) to host the Service Instan

o M

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

t Models
ons may

Service to
Ce.

0 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

8.2.51 Description

A Compagnent consists of models and model relations. From a Component many representations can be mad
in the form of a package. A package is distributed in a distribution format. The distribution format is most
determined by the standard that the Component complies with. The UUID is unique identifier of th
compongnt and the manifest describes the models and relations of the component.

o< O

Table 139
Concept Definition Example
Comporjent An artifaet * standards for artifacts of the type “M3W|The M3W component standard
standarg component”
Distribufion A-format in which package can be distributed. It may|ZIP format, TAR format.
format consist of syntax, a technology, and protocol.
Package Representation of M3W component in a distribution| The models of that MPEG4
format. decoder in a ZIP-file.
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8.25.2 Model

-contains 1
‘ 1 0.* -representation of
0.* Component -contains Package
—<-uuid K>— -distribution format
-contains 0.”
0.” 0.”
Model -relates  [Model Relation
-uuid
2.* 0.”
Manifest

Figure 16~ Package

8.2.6 Repository

8.2.6.1 Description

epositories store Components (so‘that they become Published) and support searching, browsing, uploading,
nd downloading. Searching entails mechanical identification based on given attributes such as kdy words,
bquired Models, or supported Interfaces. Browsing allows a human to interactively inspect thegl (human
padable) Models of the Component, its trading information and the like. Uploading is the copying of|selected
lodels (some Models,®e,g. the source code, may be excluded for upload) of the component to a|Host for
ertification and/or later integration. Downloading is the copying of selected Models to a Device for|dynamic
mtegration.

O = 3 Q I

Repositories.are maintained by the Component Vendors role.

Tlhere may be a single or multiple Repositories. Published Components may be “generic” in the s¢nse that
g)ey still need to be tailored to run on a specific Platform (i.e. Device hardware and OS). This may inyolve e.g.

—

mpilation and linking for that Platform. The Repository Caretaker, a trusted 3™ party, or thg System
evetoper may carry out this process:
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8.2.6.2

126

Computer System

7N

Host HW Device
Zﬁ 1.%
Component | 0.* 0.x Repository
-uuid <>
-has
0.* -has
0..*
Model
-uuid
-Specific for
Executable Component Platform -has
0.* 0..* S
0..*
054 0-" Jo.x
1. 0..* 0.”
oS Network Driver
Figure 17 — Repository
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Figure 18 illustrates a simplified development flow of a M3W Appliance with the M3W scope in bold lines.

g_ Domain

2‘ requiremer’is % Application

. : o~ H : H

v B — H :

: : : ' N sclln

: Component - H Component e H | Fxecution|

g development Coumplzneent tailoring Corz’:pooﬁent ” @ratior

> : : : ; ]

=3 ! : ! :

o '

2 i, Component N [0 kched ¢ ( Component Tailored

2 b development Component tailoring Component Y

3 z : :

= 1 : : :

...f;..............................é................................;............................................................’f. Dﬁt’;orgg(‘;m Appliance

RRE N Runstime f

development : 4 Environment

.

. Platform :

E—: requirements % Platform

- __ :

HR Host ---p 4 Repository » LRI Repository or Host -+« | AR RS Host -« «--Device[--»
Figure 18 — Development Flow

A System Integrator develops the software for the Appliance. Typically, this includes the development of one
gr more Applications and somg Components, the selection and potentially tailoring of externally pvailable
Components, the selection of‘@a‘Runtime Environment and a Platform (type) as well as their integrafion. This
process of integrating the\ Tailored Components with the Platform and adding Applications |s called
development integration. During this phase the System Integrator may make use of many different models
contained in the system.Components, such as resource models or timing models.
As part of the Appliance’s manufacturing process, the total software stack is installed on th¢ Device
(instances).
During the\lifetime of the system some Components may be replaced for improved functioning (upgrade)
gnd/orinew Components may be added for added capabilities (extension). This involves some execytion time
irrtegration 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. Theresult of Certification—action-is—a certification—attribute of the (‘nmpnnnni‘ or-of —some of-_its

Models.

8.3.3 (Jomponent tailoring

Tailoring| is the activity of specializing a Component to be deployed on a specific Platform.(This may e.g.
include ¢ompilation and linking for that Platform to create the Executable Componentform that can b
installed |on the Device. It may also include adaptation and/or creation of other Models, eg.;a performance ¢
resourcel Model that depends on the type of Platform.

=

Tailoring|enriches a Component by adding Models in a consistent way. It does notjfundamentally change th
Component (i.e. the Services and Interfaces are not changed). A Component)can have been tailored fq
multiple Platforms and can be published in a Repository and/or exist on the Host of the System Integrator.

= O

Depending on the commercial conditions, tailoring could include removing of Models from the Component.
Models gontaining proprietary information (such as the source code)\or Models that are only meaningful for
different [Platform (e.g. a MIPS instead of an Arm based Device) are good examples of Models that could b,
removed

(OB

Tailoring|creates a new component that “complies with” the original component.

o

Tailoring| may be carried out by the original Component Developer, as a Repository Service, by a truste
3¢ party [(i.e. a Component Vendor), or by the System Developer.

8.3.4 Development integration

Development integration covers all attivities required to take existing Applications, Components and |
Platform|and make it all work togethénas a whole.

8.3.5 Hxecution integration

During the operational life\of the Appliance, new Components may become available that can replace existing
Compongnts to improve-operation (upgrade) or may be added to create new capabilities (extension). If the
Appliancg has the right provisions for this (such as a link to a Host), these Components can be loaded in the
Device gnd registered with the M3W Runtime Environment so that they become available to the Appliance.
This twg-step-process of integrating new Components with the existing middleware software is 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

©

.1 Overview

= 0 0

ell-encapsulated manner. A similar result could be achieved by the use of‘sequence types, but th
diom has several advantages over the use of sequences to return the system ‘data:

transferred to the client; it just defines how to support client accéss to the data.

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

9.1.1 The Iterator idiom

—

he iterator idiom can be described as a “macro” inside the RIDL language where there are two

interface <iterator_nameX>-<iterator_uuid> {
void reset();
<data_type> next () raises <prefix>_ERR_NoSuchElement;
Bool atEnd (o)

}i

—

he basic idea inside-the iterator is that it has a cursor that traverses the underlying data list retu
value of the data that\it points to.

Tlhere are 3 key functions inside every iterator interface:

-+ reset() is used to set the iterator cursor to the start of the data list.

his is an informative clause. The iterator idiom is used in many different placés)throughout the M3W
pecification of the execution framework, so rather than describe similar functionality for each usage this
ubclause describes the idiom. This idiom allows the passing of a variable length list of data to a dlient in a

B iterator

— The data returned may be very large: the iterator interface idiom does not mandate that thel data be

urn data
ations of

variation

points for each instance of the iterator: its name (including its UUID) and its data type. The iterator int¢rface is:

Fning the

—““next () is used to read the data at the cursor position and to move the cursor, if the cursor is af 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
{53980 fde=d47ci=4del=008k-Akfd2das30la]}
rcIComgonentItr rcComponentRecord rcIRegistryInspect
{el8f5bg¢e-ealf-44a6-ac7d-26a2255a71la9}
rcIContlainerItr rcContainerRecord rcIRegistryInspegt
{2292732b-5f9b-44e6-92ec-4dbbf65031ad}
rcIComgliesItr rcCompliesRecord rcIRegidtnyInspect
{9da241¢b-8£14-4£f£f0-9296-e37%9abbelb68}

10 Exg¢cution framework

10.1 Cgncepts

10.1.1 Type

10.1.1.1| Description

There is p set of basic types that is usedin the execution framework.
Table 141

Type Definition

UInt8 8 bitunsigned integer

UIntl6 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

brcIUnknown |Reference to rclUnknown interface

PYuID

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

Q

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

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

Union: Unions allow the expression of structures whose content type changes according
value or variable.

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

Sequence: This defines a structure that 'maybe of variable length. Unbounded sequence
variable length; bounded sequencesihave a similar underlying storage structure but hav
index length.

String: These define standard-Strings, however they also define bounded Strings of a know

following

to some
merators

5 have a
b a fixed

n length.

The only different between'wide Strings and Strings is that wide Strings contain wide characfers.

Interface: This defines an interface. An interface contains one or more operations and may inherit

from another intetface. Single inheritance is supported.
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10.1.1.2

Model

Type

BasicType

UserDefinedType

7N

Struct

Union

Enum

Sequence

(W)String Interface

10.1.2 Inpterface

10.1.21

Interfacep (interface definitions) have a number of operation. Operations can have a return value. Operation
can have a number of parameters. Parameters have a‘type, name and a scope. Parameters can have thie

following

An interf
specializ

Description

scopes:

Input: a.k.a. read only

Output: a.k.a. write only

Figure 19 — Types

Input and output: a.k.a. read-and write

hce is a type. This canibe the basic type rcIUnknown or a user defined Interface. All interfaces are
htion of rcIUnknown (see 10.1.6). Interfaces can also have attributes. Attributes are a short hand fq

the get ahd set operationsyassociated with that attribute.

[

= Q9
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10.1.2.2 Model

0.1
Interface -has Operation
1 -uuid @ —————-returnType
1 0.*
_Qppr*inli7aﬁnn aof
0.” -enable access to 1 -has
0.* 0.*
Attribute Parameter
-type -type B
-scope -scope —— —[—————— scope in{in, out, in out}
-name -name

Figure 20 — Interface

10.1.3 Class and object

10.1.3.1 Description

Q

lasses implement a number of operations. AcCtumber of operation implementations can

ueryInterface() operation, which is present in all interfaces (as all interfaces are deri
cIUnknown).

H 0 =z

>~

class can be instantiated at runtime»The resulting runtime entity is called an object. An object has
tate.

n

10.1.3.2 Model

Interface -implements Class -instance of Object

-Quid

0..* 0.* 1 0.*

Figure 21 — Class and Object

10-4-4Interface-instance

10.1.4.1 Description

be the

implementation of an interface. The fact that a class implements an interface represents an “is a’l-relation.
avigation between the implemented interfaces is done via the type (i.e. its uuid) pnd the

ed from

it's own

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) implem

ented 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.* slnstance of
1 -has
0.* 0.*
Opération -implements  [Operation Implementation
-returpType
1 0.*

Figure 22 — Interface instance

10.1.5 Interface reference

10.1.5.1| Description

D

Interface] Instances are the runtime (data) structures that give access to interface implementations (enabl
invocatign of operation implementations). Objects offers these data structures. A client will use references f
these dala structures. An interface reference.therefore is a pointer to an interface instance.

[*]

10.1.5.2| Model

Client -has Interface Reference| -pointer to Interface Instance

1 0..* 0.* 1

Figure 23 — Interface reference

10.1.6 Ilrterface 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:

2007(E)

Objects must have identity: For any given object instance, a

call to

QueryInterface (UUID_rcIUnknown) must always return the same physical pointervdlue. This

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

The set of interfaces on an object instance must be static: The set of interfaces accessik
object via QueryInterface must be static, not dynamic. Specifically, if QueryInterfac
an interface reference for a given UUID once, it must never return NULI, on subsequent ca

pare the

le on an
> returns
Is on the

same object; and if QueryInterface returns NULL for a given UULE,,subsequent calls for {he same

UUID on the same object must never return an interface reference:

It must be possible to query successfully for any interface ontan object from any other interf;

ace: This

means QueryInterface must be reflexive, symmetric, and transitive with respect to the set of

interfaces that are accessible.

There are rules on implementation of the operations for*counting the number of outstanding re
Interface implementations must maintain a counter that is large enough to support (2*31)-1 ou
pointer references to all the interfaces on a givenobject.

A client of an object must obey the followingcrules with respect to calling AddRef and Release.

Rule 1: Addref must be called for every' new copy of an interface reference, and Release called
destruction of an interface reference;iexcept where subsequent rules explicitly permit otherwise.

The following rules call out common nonexceptions to Rule 1.

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

Rule 1b:_Fetching a global variable. The local copy of the interface reference fetched
existing-copy of the reference in a global variable must be independently reference counted,
called’opérations 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 an
reference using special internal knowledge, rather than obtaining it from some other source
an initial Addref on the newly synthesized reference. Important examples of such routine

erences.
standing

for every

nce it will

from an
because

interface
must do
5 include

instance creation routines, implementations of TUnknown: : QuervInterface, and so on

Rule 1d: Returning a copy of an internally stored reference. After the referencer has been

returned,

the callee has no idea how its lifetime relates to that of the internally stored copy of the reference.

Thus, the callee must call Addref on the reference copy before returning it.

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

10.1.7.1| Description

=h

Interfaces and classes give a fine-grained level of programming. A Service provides a higherclevel
programming than classes. Compared to classes, discussed in the previous sections, it has-several
extensions:

— Portp (see 10.1.8)
— |provides ports: an additional way to retrieve interface references
— [requires ports: expresses context dependencies

— attriputes (see 10.1.8)

o

A Servicg is a specialization of a class. It is a class that implements’the’ rcIService and a service specifi
interface| (see 10.1.10). Just like classes Services can be instantiated: The resulting entity is called a Servic
Instance

D

Each Sefvice definition determines the so-called Service specific interface. This interface is the run-time vie
of the Sprvice Instance. The interface is derived fromsxcIService. The rcIService interface has th
following| definition:

O <

interface rcIService { d58f279c—c217-4730-b76b-48422b982835 } {
Void Start( Void )

raises RC_ERR_SERVICEJINSUFFICIENT_BOUND = 0x00000001;
Bool isStarted( Void ) ;
Void Stop( Void )

raises RC_ERR~SERVICE_CANNOT_STOP = 0x00000002;
}

As with gny interface, it inherits from rcIUnknown.

The stafrt () operation-needs to be called after the requires interfaces from the Service Instance are bound
and the gesired attributes are set. The start () call indicates the context dependencies have been resolvedl,
i.e. the bjnding te-the ports is done, and the client wants to start using the Service Instance. Until the Start (|)
method has retdrned, only calls on the Service interface of the Service Instance are allowed. After the Start
methods| of-other interfaces may be called. For so-called active services, the autonomous behavior start
when thestarttmethodistatted:

[

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 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
-lmplements S i -instance of S i lhstance
-uuid
0.* 1 0.*

Figure 24 — Service (instance)

10.1.8 Service and attributes

10.1.8.1 Description

Hor a Service, it is possible to have attributes. These are named values that have a meaning for thel Service.
Tlhe attributes can be accessed via the rcIServiceGeneric interface.
10.1.8.2 Model
Attriblute
Service has ype
-uuid @ —————|scope ———|—————- 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 provides|an “is-a”
relation between'the Service and the interface type. In addition there is also the possibility of providing a port.
Horts can he-used to obtain references of inner objects. These references are obtained using the
rlcIServiceGeneric (see 10.1.10). This interface contains a set of operations that provide acceps 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.
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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
0.* -name

Provides Port, Requires Port scope = in out

w
[o]
hel
®
n
o
j =y
-~

——————— -cardinality -——

cardinality (optional 0..1 or mandatory 1)

Figure 26 — Ports

10.1.10 | rclServiceGeneric interface

10.1.10.1 Description

In additipn to the standard rcIService operations, every.service implements the rcIServiceGenerif
interface| This interface enables unified access to the attributes and ports (provides and requires) of a service.
This intgrface contains the getProvides operation ithat gives access to the provided ports. The interface
contains|the setRequires and getRequires ,perations that give access to the requires ports. The
interface|contains the set and get operations that\give access to the attributes of the service.

enum R¢EAttributeType

{
UINTS8,
UINT16,
UINT32,
INTS,
INT]16,
INT32,
DOUBLE,
FLOAT,
CHAR,
BOOL.,
VOII,
PVOI1D,
TUNKNOWN,
PIUNKNOWN,
UUID

interface rcIServiceGeneric { 5083D1C4-0643-4ce6-BlEA-66467A65840B} {
prcIUnknown getProvides( 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( in String name )
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raises RC_ERR_SERVICE_NO_SUCH_NAME = 0x00000004;

Void set( in String name, in rcEAttributeType type ,pVoid value)
raises RC_ERR_SERVICE_NO_SUCH_NAME = 0x00000004;

pvVoid get( in String name, in rcEAttributeType type)
raises RC_ERR_SERVICE_NO_SUCH_NAME = 0x00000004;

}

10.1.10.2 Model

|
1
| : IServiceGeneric
! 0.* Interface -Enables accessing - — — — — — — — _| re
!
-Enables accessing 0..*
3
0.* 0.*
-implements 0..*
Port Attribute
type 0. 1 » Service -has Type
-scope ——————@]-uuid @ ——————-scope
-name -has 1 0. |name

Figure 27 — rclServiceGeneric interface

10.1.11 ServiceFactory

10.1.11.1 Description

gf a given type obtained from a Executable Component, there is exactly one Service Factory that ¢

n create

Tlhe creation and management of Service-Instances is done via Service Factory (Instances). For eac$ Service

Service Instances of that type and'that can be obtained from the Executable Component. A Service Factory
must support the rcIServiceRactory interface.
Tlhe primary responsibility. of the Service Factory is in the creation of Service Instances. To that|end, the
rlcIServiceFactory(interface supports the following operation:

rcIServicérgetServicelInstance() ;
NOTE There is no parameter to indicate the type of Service Instance that has to be created. A Service Factory can
only create’one type of Service. When creating a Service Instance, a (reference to) the rcIService irterface is
returned:
Sefvice Factories support, through the rcISserviceFactory interface, the creation of Service Ipstances.
Theumber of attowed-imstarces isup to theimptementatiomand-theavaitable Tesources oma giveh 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

Interface -implements Class

-uuid

0.” 0.*

-implements  [ServiceFactory| -Factory for Service
-uuid

0.” 1 1

1 -instantiates 1

At least:
- rclUnknown
- rclServiceFactory

0.* -instance of

Servicelnstance

Figure 28 — Service Factory

10.1.12 | rclServiceGenericFactory Interface

10.1.12.1 Description

Service kactories can have a rcIServiceGenericFactory Interface that supports the presetting of default
values for a Service. The values that can be set in¢lide the Requires Port bindings and Attribute values.
These values will be used to configure a Service-that the Service Factory creates. The operations in this
interface|are the same as in the rcIServiceGeneric interface. Once a Service Instance has been retrieved
setting defaults in the Service Factory has no-gffect on that Service Instance anymore.

140
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ferface rcIServiceGenericFactory { 28B4E880-AF84-4c86-B5FD-FC82A9FE1746} {
FTUnknown getProvides (&dh String name )
raises RC_ERR_SERVICE_NO_SUCH_NAME = 0x00000004;
d setRequires( in String name, prcIUnknown intf)
raises RC_ERR.\SERVICE_NO_SUCH_NAME = 0x00000004;
fIUnknown getRéguires( in String name )
raises RC~ERR_SERVICE_NO_SUCH_NAME = 0x00000004;
d set( indString name, in rcEAttributeType type ,pVoid value)
raises\VRC_ERR_SERVICE_NO_SUCH_NAME = 0x00000004;
bid get\/1n String name, in rcEAttributeType type)
raises RC_ERR_SERVICE_NO_SUCH_NAME = 0x00000004;
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rclServiceGenericFactory

0.x Interface -enables presetting of _— — — —
-enables presetting of 0.”
2.*
0.” -implements
ServiceFactory
1 -Factory for
..* O”*
0 0.*
Port 0.x 1 Service -has Attributes
———<@-uuid @
-has 1 0.*

Figure 29 — rclServiceGenericFactory Interface

0.1.13 Service compliance

0.1.13.1 Description

the realization technology used for M3W there is the notion of compliance (compatibility) [between
realization elements. Realization ‘elements are services. Services are compliant when a client does rjot notice
the difference. This means_that a service must at implement at least the same interfaces, provide at|least the
me ports, have at most the same requires interfaces and have at least the same attributes. If the gompliant
rvice has less requires/ports then binding to a port this is available in the blueprint service should not result

a failure.

0.1.13.2 Model

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

compliant and the blueprint

Figure 30 — Compliance between Services
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10.1.14

Executable Component

10.1.14.1 Description

An Exec
these Se

utable Component is a container for Services and the factory logic needed to create instances of
rvices (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 obtaln the Service Factones in the executable every Executable Component must implement the

rcICom
manage

Compon

other enffities relying on the component.

an Executable Component and |ts contents Th|s |nterface contalns the getSerVJ.ceFactor
operation to obtain a reference to a Service Factory, operations to related to initialization of the Execuitabl

T <

bnt and  a safety operation by which the Runtime Environment can ask if there are any clients ¢

interfdqce rcIComponent { 24cfel9a-cl143-4715-94c6-8b2cdB8eebebd }
{
Vold initialize()
raises RC_ERR_RUNTIME_CANNOT_ INTIALIZE = 0x00000002;
Bo¢l isInitialized();
rclServiceFactory getServiceFactory( in UUID svcId )
raises RC_ERR_RUNTIME_NO_SUCH_SERVICE = 0x00000010
, RC_ERR_RUNTIME_CANNOT_ INTIALIZE = 0x00000Q02;
Vold finalize()
raises RC_ERR_RUNTIME_CANNOT_FINALIZE = 0x00000004;
Bo¢pl canUnload() ;
Y
10.1.14.2 Model
Interface
-uuid
0."
LS A rclComponent interface
0.” -implements
0.x Executable Component -contains
——H-uuid K>
-contains ol*
[0 o
0.x ServiceFactory| -instantiates Service
— -uuid
-Entrypoint to 1 1
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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
j s ervice icati R-USe—H-o o-create-Service-tstances—This-is-in-faei the only

addition 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 installéd Executable Components

As some systems may not support or require the concepts related to thesesirterfaces, these are optional for
13W Runtime Environments.

=

10.1.15.1.1 Client API
In order to instantiate Services and perform queries against the‘registry, the following interface is defiped:

interface rcIClient { 41c235af-0417-4733>8627-c11c3d51d359 } {
rcIService getServicelInstance( in, UUID svcId )
raises RC_ERR_RUNTIME_NO_SUCH SERVICE = 0x00000010,
RC_ERR_RUNTIME_CANNOT_INITIALIZE = 0x00000002;
rcIServiceFactory getServiceFactory( in UUID svcId )
raises RC_ERR_RUNTIME “NO_SUCH_SERVICE = 0x00000010,
RC_ERR_RUNTIME) CANNOT_INITIALIZE = 0x00000002;
rcIUuidItr getComplieskist( in UUID blueprint )
raises RC_ERR_RUNTIME_NOT_ IMPLEMENTED = 0x00000001;
}i

—

he method getCompliestiist returns the list of entities that comply to the specified entity. This can be
sed to find out which Services support the specified Service. This function makes use of the Iterator idiom
escribed to return a list of-UUIDs.

o C

10.1.15.1.2 Component Management API

I order to eXplicitly manage the lifecycle of Executable Components within a M3W process the following API
$ defined:

interface rcILoadedComponentManagement
{ 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.
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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 APljallows a Client to view the content of a Registry, by allowing it to browse the contents of the |nstalled
Componegents.

interface rcIRegistryView { 17745387-4687-4bf9-a9dd-7£958d27dc72x} {
Bool isComponent( in UUID ident );
rcIUuidItr getComponentList ()

raises RC_ERR_RUNTIME_NOT_ IMPLEMENTED = 0x00000001L%
String getComponentLocation( in UUID cmpId )

raises RC_ERR_RUNTIME_UNKNOWN_COMPONENT = 0x00000100;
rcIUuidItr getContainedList( in UUID cmpId )

raises RC_ERR_RUNTIME_NOT_IMPLEMENTED = 0x00000001;
rcIUuidItr getContainingList( in UUID ident 4

raises RC_ERR_RUNTIME_NOT_IMPLEMENTED =/0x00000001;
Y

The isdomponent () method returns True if the given UUID’ refers to an Executable Component and th
Executalple Component is known to the Runtime Environment. This means that this will return True if and
only if ar] Executable Component with the given UUID .isregistered with the Runtime Environment.

D

The method getComponentList returns the liskof all Executable Components that are registered with the
Runtime|Environment.

The method getComponentLocation returns a String that describes the location of a registered (Installeq
Executalhle Component. The format of this String is defined by the Runtime Environment implementation an
is used in the registerComponent function used to register an Executable Component.

[ NNa)

[oN

The method getContainedllist returns the list of Services that are directly supported by the specifie
Executalple Component.

The method getContainingList returns the list of Executable Components that support the specified
Service.

10.1.15.1.4 Registry Control API

In order lo rorﬂcfnr and de. rorﬂcfnr Executable (‘nmnnnnnfe from the Runtime I:n\nrnnmnnf the followi

interface is statlcally |mplemented by the Runtime Enwronment

interface rcIRegistryControl { 4e7b2b79-e440-462d-9c6c-ccfc02£f348ae } {
Void registerComponent( 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;
Void unregisterComponent( in UUID cmpId );
Void registerService( 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
RL. For example: file://svys/dowloaded/trusted/gsmstack.so. When Executable Components are
tored in memory, the location can be in the form of a memory address; e.g.: address: 0x1a2b3¢4d. Which
prmats are allowed to indicate the location of Executable components is up to the implementation of the
untime Environment.

T =u

he method registerComponent () returns false when the Executable Component.is:already rdgistered,
nd has no effect in that case. It can be the case that the Executable Component i§ already registered at a
ifferent location. The method getComponentLocation () can be used to obtain the location of an already
pgistered Executable Component.

3 0O QO

n Executable Component can be unregistered by the method unregistexrComponent (). If an Executable
omponent is unregistered, all of its registered Services are unregistered as well: i.e. it is not ngeded to
xplicitly call unregisterService for the previously registered Services for that Executable Component. If
n Executable Component was not previously registered, this method-has no effect.

Runtime
Environment

StoreComponent()

QD O

registerComiponent(comp,...)
\ return(false)ﬂ
unRégisterComponent(comp)

] /]
[-registerComponent(comp,...) ‘|—‘
return(true)ﬂ
registerService(comp,service)

[ I
registerService(comp,service) ‘|—‘
Ll AT

Figure 32 — Registering a previously registered executable component

Tlhe method)registerService () registers a Service for a previously registered Executable Component. If
E{e Executable Component is not registered an exception will be raised. If the Service is already registered to

nother Executable Component an exception will be raised. On a successful return, a Servicé will be
registered with the Runtime Environment as being contained inside the specified Executable Compongnt.

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

StoreComponent()

RegisterComponent(comp,...)
return(true)/\

RegisterService(comp,service)
return(true)ﬂ

RegisterService(comp,service)

£

The setfComplies method can be used to inform the Registry that a Service“complies with another. In th

case the|

relationship refers to two Services, but is not required to do any further checking of the relationship.

The clefarComplies method can be used to remove a complies felation between two entities store in the

Registry
10.1.15.1

This API

primary purpose is to allow a Client to access the “raw®data contained in the registry.

interface rcIRegistryInspect { ¢845el1b3-8176-4279-98e2-dd7e6cf5c9a5b }

{

Y

The get
These re¢
Compon
getComy

The get
records

LEal )
rettralse)—
UnRegisterService(service)
return(true)/\
RegisterService(comp,service)

|| return( true)/\“_[
T

Figure 33 — Registering a Executable Component and its Services

[

complying Service can substitute the blueprint. The Runtime Environment checks that the complie

[

Clearing a non-existent relation always succeeds.

.5 Registry Inspection API

is designed for use by system analyzers suchas the System Integrity Management framework. It

rcIComponentItr getComponéntRecords() ;
rcIContainerItr getContainerRecords() ;
rcICompliesItr getCompliesRecords () ;

ComponentRecordg)method returns an iterator that operates over a set of component records.
cords contain (UWID, location) pairs, where the pair contains the UUID of a registered Executabl
bnt and its registered location, which matches the format used by the registerComponent an
onentLoc%@tion functions.

[eNN0)

D

ContainerRecords method returns an iterator that operates over a set of container records. Thes
tontain (UUID,UUID) pairs, where the first UUID refers to a Executable Component and the secon|

[oN

refers to

a Sérvice that the Component contains.

The get

CompliesRecord 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 t

146

hat the first UUID complies to. This format is the same as that used by the setComp1ies function.
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10.1.15.2 Model

rclClient
~ rclRegistryView

%

\

o rclRegistrylnspect

. | o relloadedComponentManagement
LG rcIRegistryControl P
! |
Il Il |

RunTime Environment

Figure 34 — Runtime Environment and Supported Interfaces

10.1.16 Registry

10.1.16.1 Description
In order for the Runtime Environment to instantiate the correct Services<upon a request, the

hen referring to this (typically persistent) storage. In the registry, three telations are administered.

<

or each Executable Component, the location is stored. This location’is in the form of an URL, and g
untime Environment to locate the Executable Component. Note that this is a local URL. For exa
I3W devices that store the components in a file system the URL typically starts with ‘file://".

= 10 T

econdly, for each Executable Component it is administered which Services can be supplied
xecutable Component. This is a relation between.Services and Executable Components, allo
untime Environment to determine which Executable-Component can be used upon request for an in
Service. For each Service, there can be at/most one Executable Component registered to su
ervice.

(MY [ mcon

he third relation is the complies relationtbetween Services. When Service S1 can be used instead o
tiue extension of) Service S2, the Service S1 is said to comply with Service S2. This allows the
Hnvironment to use an Executable Component that can supply Service S1 when clients request a Se

—

With the operations in the registration APl (rcIRegistryControl), the Runtime Environment reg
be changed. The operations-in the client APl (rcIClient) use the Runtime Environment registr
hanging it.

(@]

Runtime

Hnvironment stores information about Services, and the Executable Components. We use the termy registry

llows the
mple, for

by that
wing the
stance of
pply that

(ie.isa
Runtime
vice S2.

istry can
without
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10.1.16.2 Model

ComponentRecord
0.*
-contains 1
Rymtime Environment has Registry contains ServiceRecord
> >
0.” 1 1 0.*
1 -contains
CompliesRecord
0.*
Figure 35 — Registry
-location URL
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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0.* 1 -blueprint
CompliesRecord Service
-uuid
0..* -complying 1

Figure 38 — Complies Registration

10.2 Behaviour

10.2.1 Executable Component life cycle

This section details the part of the life cycle when an Executable component is Ioaded onto the Devicg.

...................................................................................

Initialized

Figure 39 — Component life cycle

he component that is downloaded can contain several Models. It is not specified if all Models are
ownloaded to the target. However, it is safe to assume that at least the Executable Component will be
ownloaded. In the remainder of this section; we consider the Executable Component only.

Q9 —

fter the Executable Component is" downloaded, the Component is present on the target in somg kind of
persistent) storage (Resident). It is” not yet known by the Runtime Environment. Making the Executable
omponent known to the Runtime Environment is called registering. The location of the Executable
omponent is made knowf 10 the Runtime Environment, as well as the Services it can provifle — the
omponent enters the Installed state. Only after that can a request for Services hosted by the cgmponent
ucceed.

O OO0

Ip order to instantiate Services, the Executable Component may need to be transferred from it§ storage
Igcation into asmemory space from which the code can be executed and static data for the component may
ed to be allecated. Typically, this is done by some low-level OS services. This step is called Activation, after
hich the.eomponent is in the Activated state.

he~“Executable Component is passive during these state changes. These state changes are friggered
ternally, and they either operate upon the Component or adapt the environment of the Comporjent (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: external request to remove a Loaded Executable Component,
— Implicit: Executable Component requests for self-unloading.

In the firgt case the Runtime Environment provides an interface that allows clients to view the set of Loadeld
Executalple Components and explicitly request that the Runtime Environment unloads an Executable
Compongnt, as shown in Figure 40. In the second case the Component maintains alrecord of the number ¢f
Service Instances that are currently operational, and requests the Runtime Environament to unload itself when
there arg no operational Services; this process is shown in Figure 41.

In both |cases of Executable Component transition from the Loaded state, the Runtime Environmemt
guarantges that the Executable Component’'s finalize function will be called. In the case that a
Executarile Component cannot be finalized an error will be reported/torthe Client. On success, the Runtim
Environment will schedule the Executable Component for removal from the memory space, the exact timing q
the remdval procedure it left as a design decision for a Runtime‘Environment implementer. Prior to calling th
Platform| specific routines for deactivating a Executable Coniponent the Runtime Environment will call th
Executalhle Component’s canuUnload function to ensureithat all resources required by the Executabl
Compongnt have been released.

O DD =SKD S

Cliept Runtime Executable
(lcomp.Mgmt) Environment Component
T

Platform

I
unloadComponent(uuid) :
I

|
|
|
I I
: finalize() |
| . 1
| |
: I return
| i
' :
i ] :
| Schedule component unload |
| |
| < |
l return :
' | I
| |
| |
Component Unloaty !

‘ ‘ canUnload()
i

I return

Unload component

Figure 40 — Explicit client request for Executable Component transition into Unload state
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finalize
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Figure 41 — Executable Component managed self-unload

10.2.2 Service life cycle

—

he Service instance life cycle is contained within,the Executable Component life cycle. Service Insta
nly be created when the Executable Component that hosts the services is initialized.

@]

10.2.2.1 Service Instance creation

Clients can create instances of .a“Service with the aid of the Runtime Environment which pro
Ipstance and returns a reference to the rcIService interface supported by the Service instance is
rcIService getServiceInstance( in UUID svcID )

raises.RC/ ERR_RUNTIME_NO_SUCH_SERVICE = 0x00000010,
RC_ERR_RUNTIME_CANNOT_FINALIZE = 0x00000004;

—

his operation-will create a Service Instance in several steps. The Figure below indicates all the ste
the execution of this operation.

nces can

ides the

rlcIClient Interface for clients\to interact with the Runtime Environment. The method that creates & Service

bs during
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Client Ryntime Executable Service Physical
Environment Component Factory Instance

@ getServicelnstance(svcld) : !
findComponent(svcld) | : :
|
| |
|

@< activate('h’, | : :
A . .
Initialize | |
® g I [
getServiceFactory(svcld) | | |
@ return(sf)1 I_ __________ —» :

gcloclv;ucilleka‘lluc\/
® i) " T T T T '>|

® g4 |
return(si)
return(si)
start
@ . y | .
Figure 42 — Service Instance Creation in the Runtime Environment
When the client calls the Runtime Environment via the operation GetServicélInstance (1) it passes the
f

identificiion UUID (svc1d) for the Service required. The Runtime Environmént will then determine the set

Executa
as well g
account
Executa
not yet |
itself (2),
successf
required

le Components that can provide this Service or a Service that«complies with the requested Servi

s the location of these Executable Components. Using a private algorithm (e.g. one that takes in
which Executable Components in the set are already loaded and/or initialized) it selects whi
le Component will be used to obtain the requested Seryice Instance. If the Executable Component
aded, it will use the OS to load the Executable Component and make the entry point accessible

It will then call the initialize () method on theExecutable Component (3). If this initialization is
ul, the Runtime Environment gets an interface, réeference to the rcIServiceFactory for th
Service Factory in the Executable Compenent (4). From this rcIServiceFactory interfa

reference, it will call the GetServiceInstance (5). The Service Factory in turn will create a Service Instan

and Initig
Instance
activity.

returned
first by c

Before tf
requires
can navi
and use

A client
Runtime
See FigU

lize the Service Instance (6). Note that this-Initialization is internal to the Service Factory and Servi

i.e. there does not need to be an explicit Tnit method. In the diagram, it merely indicates th
(Vhen all this is successful, the catl returns to the client and the rcIservice interface reference
to the client. The Service Instance’is not yet operational. The Service Instance needs to be start
blling the start () method inithe rcIService interface (7).

e start () method can‘be called, however, a compatible interface reference must be bound to 4l
ports. Also the values 'of'the Attributes may need to be set. This can be done by the client. To do sofit
jate (using QueryInterface) from the rcIService interface to the Service specific descendant
ts type safe operations.

needing more control or needing to instantiate multiple instances of a Service, can first use the
Environmient to get access to the Service Factory and subsequently create a Service Instance itself.
re 43>The calls labeled (1a) and (1b) illustrate this.
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getServiceFactory(svcld) | |
@ findComponent(svcld) : : :
| | |
activate('h' | | ]
_____ > | |
— | |
initialize() | |
| | |
getServiceFactory(svcld) | | |
return(sf)/| I— ——————————— > |
retormtst :
getServicelnstance() ;
® i N ¥
|
return(si)
start()
| | ]

Figure 43 — Creating Service Instance explicit via Service/Factory

Tlhe benefit of the latter Service Instance creation is to have more contrel.over the binding of requires|interface
and setting or Attributes. A client that wants to set default bindings for'each Service Instance can d¢ that via
t:l:e Service Factory (assuming the Service Factory supports this) through the Service Specifigq Factory
Interface. The alternative is to set it explicitly for each newly created Service Instance.

Client Runtime Executable Service
Environment Component Factory
getServiceFactory(svcld)
activate('h’ | l |
—a— ) |
initialize() |
g | |
getServiceEactory(scvld) | I
return(sf)/| |_ —_—— — — — > |
setAttribute()
|
@< bindTo() | :
(|
return(sm) | Can include
bindTo() setting of defaults |
a1 from factory
® setAttribute() [ |
11 e
getServicelnstance() | - |
mit ) T T T _H
2 |
return(si) May includle first:
setAttgbute() party bind|ng
A attempt
@ [T oinaToq [
L4 |
start() J
[ Tsetattribute() |
1 J
®< bindTo() [
A | ]

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;chents camimdicate whether theyare(stithusmgthe-imterface—Onceattnterface referencestoan
object arg released, the object supporting the interface references can be removed. The details on how this, is
done arg internal to the component.

However,, it is foreseen that objects, including Services Instances, have to be terminated while in-Use, e.gl
when an| Executable Component is to be replaced in a running system. Executable Compongénts / Service
that need to support such a kind of forceful removal may have to provide additional interfaces to support this.

[

The Seryice Instances adhere to the life cycle as depicted below.

creation Init binding start
deletion deinit unbinding stop

Figure 45 — Service Instance-life cycle

O

Clients of a Service Instance external to the Executable Component containing the Service implementation d
not have full visibility of all states. For example, it issnot possible for a client to get a reference to a nor
initialized Service Instance. The only states directly, observable to a client holding a reference to a Service
Instance|are the initialized, bound and the operational state.

In order fo support the Component lifecyclg, ;Services may have to inform their containing Component about
their delgtion. This will allow the Component to keep an accurate count of the Service instances that depend
on it.

11 Sernvice Manager

11.1 Description

Service Manager.{optional) provides its clients (i.e., user applications) a transparent access to the functionalify
offered Wy the services resides in the M3W. Transparent access means that the access is requested witho{it
requirementtothave in depth knowledge how the services are implemented. The access is requested base
the logical‘component (group of multimedia APIs — see ISO/IEC 23004-2). Client of Service Manager requesfs
access by giving the Togical component as input parameter and in refurn Service Manager gives handler fo 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).

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 “getinstanceForlLogicalComponent” API, client can request a (pointer) handler service instance that
implements the requested logical component (pUUID IcID). Upon invocation of this API, Service Manager get
imformation of which service or list of services that implements the logical component. It thefi“checks the
rvice is instantiated already or not, if there is no instance available, Service Manager may reguest|Runtime
nvironment to instantiate it.

11.2.2 Management API

ervice Manager provides optional APIs to manage the information (in form of metadata) about tHe logical
mponent and service through rclSMControl interface. With these APIs;” clients (i.e., middleware’s
ministrator, service) can register and un-register the metadata to the Sepvice Manager.

cResult registerLogicalComponentMetadata (in String ‘vath, out Bool retValye) ;
cResult unregisterLogicalComponentMetadata (in pUUID 1lcID, out Bool retValue) ;
egisterLogicalComponentMetadata” and “unregisterLogicalMetadata” provide way to add and td remove
etadata about logical component to the Service Managen“When registering the metadata, client (i.e.,
iddleware’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.

:

he logical component can be un-registered one by.one. This is possible since the input parameter of the
inregisterLogicalComponentMetadata” receives.the id of logical component.

rcResult registerServiceMetadata,.(in String path, out Bool retValue) ;

rcResult unregisterServiceMetadata (in pUUID srvID, out Bool retValue);
egisterServiceMetadata” and “unregisterServiceMetadata” provide way to add and to remove [netadata
gbout service to the Service Manager. When registering the metadata, client (i.e., service) may have the
etadata already formulated (as ‘part of its installer's files) as the metadata in an XML file first thep put the
path to the file in the parameter.of the invoked API.

he service can be un-registered one by one, for example when it is uninstalled from the middlewarg. This is
possible since the input.parameter of the “unregisterServiceMetadata” receives the id of service.

11.3 Logical component and service

An M3W egdical component contains standardized group of multimedia APIs that performs & certain
ultimedia’functions (see part 2 of specification). It provides a list of APIs’ definition while the implemgntations
of those~APIls are provided by service. Hence, in other word, it may be analogized as abstract dass and
imstance. Class definition contains APIs that can be used to access its functionality while |the real

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
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Set of logical component must be uniformly available in all implementationtof*M3W. It means that all M3W
offer the [same standardized multimedia APIs definition as defined in the part-2 of M3W specification. Howevgr
access gvailability to those multimedia APIs depends on the existence~of service that implements them. As
shown ir] Figure 46 — Logical component and service, at a snapshavof time, not all logical components has
service that implements it (see the fourth logical component from. the left). Hence, a request to use ARI
member |of that logical component cannot be fulfilled. There are some solutions for that kind of situation. For g
static angl not connected M3W case, Service manager can naotify the requesting application that the requested
functiondlity is not available. In other case, in connected (i.€., to internet) M3W case, if the location of service
is known| download mechanism can be initiated followed:By installation of the newly obtained service.

11.3.1 gical component metadata

To provide linkage between logical component and service, Service Manager keeps information of bo
entities. [The logical component metadata provides information about the list of logical component recogniz
by the M3W implementation. It contains' a list of logical component in which hierarchically have roles,
interfacep, and APIs (methods). Seg~11.6.1 (Logical Component Metadata) for the complete elements of th
metadata together with their syntax’and semantics. Annex B provides the XMLSchema definition of t
metadata.

11.3.2 Service metadata

Service provides infermation about itself in the form of metadata to the Service Manager (can be at i
installation stagej, )it contains information about its identification, which interface(s) it implements, th
dependencies_to other functionality (provided by other service(s)), rights information that governs its usage,
environment{property where it works well, etc. See 11.3.2 (Service Metadata) for the complete elements of th
metadatap together with their syntax and semantics. Annex C provides the XMLSchema definition of t
metadata.

11.4 Hierarchical 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 Service B
(ideo Decoder Service) [&udio Decoder]

k. A
PR PR

Service C Service D Service E Service F (). .V
[totion Estimation Service] [DCT Service) WLC Service] [Quantizationﬂa‘ iee)

(P Available interface

Depend on

P —

Figure 47 — Service composition example

other cases, supposed that in the same middleware, an audio.decoder service also exists at the sgme time.
ith the hierarchical concept of the service implementation, itmay not be necessary to have two DCT, VLC,
nd quantization services. The same services that arewused for the video decoder service can bg used to
rve the audio decoder service as well so that the middleware can be very efficient in the sense that there is
duplication in the offered function.

he binding between service and its dependencies is mediated by the Service Manager. During its
imstantiation and initialization, service can request to the Service Manager to provide its dependent sgervice(s).
Service Manager gives the best possible service by using the knowledge from the available metadata

11.5 Service Manager usages

Service Manager provides fungetionalise regarding the logical component and service. The subsectiophs below
list some non-exhausted usages of Service Manager.

—

1.5.1 Validating service installation

MI3W allows thifd )party implementation for providing a service. This makes the service must be palidated
whether it impléments interfaces that are belong to recognized logical component of M3W when it is|installed
[
[

the middleware. The validation process involves checking to make sure that the functions gnd APlIs
plemented by that Service are conformance to what are standardized by M3W in logical componénts (and
theirmultimedia APIs).
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Figure 48 — Process in Service Manager when installing new service, shGws processes happen in Servig

Logical component metadata

Collection of service metadata

Service metadata
(give to Logical service manager at installation time)

Figure 48 — Process in Service Manager when installing new, service

e
Manageln when a service is downloaded and installed into the middieware. Note that this use-case and
illustratign is simplified in term of suppressing the role of Runtime Eavironment. Assume that the middlewarne
has been running in the terminal. The logical component has been-configured with the definition of multimedia
APIls by|the logical component metadata. The following events’happen when a service is obtained and
installed [to the middleware:

4) |The service is obtained from middleware’s exteraal environment and ready to be installed.

5) |At the installation process, the service gives its metadata to Service Manager. The service metadata
provides information of what functions (interfaces of logical components) are implemented.

6) |[Service Manager checks the provided implementation (service metadata) against the standard ongs
(logical component metadata)..A’ conformance service implementation is the one whose functions arge
defined by in the logical component. If there is function that is not match to the definition, Service
Manager can reject the installation of that service.

7) [If all the functions/interfaces implemented by the service are all in the logical component metadata,
the installation can‘proceed to further step. After these steps, Service Manager knows which logical
component(s) isfare implemented by the newly installed service.

11.5.2 Bxtending'multimedia APIs

When the definition of the multimedia API is modified (i.e., adding new multimedia functions with newly
defined Ipgical service and APIs through MPEG amendment process) there should be no changes required in
the ServieeManager—igtre-49—Hustrationfor Mi-APIs-extension,—shows-the-itustration-of-howto-mana

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
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it to the Service Manager.
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Figure 49 — lllustration“for MM APIs extension

11.5.3 Accommodating non-standardized services

>

ny parties who implement the M3W may have their additional features which may not be standardi
an be for sustaining their competitive~advantages. M3W provides a means to accommodate this ¢
eature as long as it is built on top.ofthe standard M3W.

o]

One solution is by exploiting) ‘the logical component definition. The CE manufacturer can over
rmetadata description of the logical component by adding the definition of its own service and then
the Service Manager.(Note that since the added functionality definition in the logical compone
standard then it is usedonly by applications that are made by that CE manufacturer itself.
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|Logica| Component‘ |Logica| Component‘ ‘Logical Component‘ =+ ‘Logical Component‘

| Senvice | | Senvice | | Service | ’—Service

5 O

Services

L]

M3W Standard logical component metadata - E‘I3W Standard logical component metadata

Some non-standard logical component(s)

Figure 50 — Accommodating non-standardized logical services and APls

Figure 5

a
middleware is conformance to the standard M3W by providing all the standard logical components
standardjzed by M3W and at the same time adding other logical .component which is not standardized. This
d
¢

can be

ones. In|this way, the middleware preserves its interoperability to all other M3W middleware while providin

more ca

11.5.4 G

The flexi
at the in
services

Service
configuri
service t

Since it i
in decidi
illustratio
2 _Video|
of its me

— Accommodating non-standardized logical services and ‘APIs, shows an illustration where

sily achieved by describing this non-standardized.|egical component together with the standardize

abilities to support special features of its manufacture vendor.

onfiguring/Binding service dynamically

ble and modular hierarchy of servicelimplementation can be used to dynamically configure a service
stantiation phase. Configuring Service at the instantiation phase is done by linking a service to ifs
that implement the required interfaces and the process is repeated for each services.

Manager shall be the entity,that is responsible to handle the dynamic configuration of service. When
ng service, Service Manager uses the information from service metadata to resolve dependency ¢f
nat needs to be instantiated.

5 possible to have several services that implement a certain interface, Service Manager takes the ro
hg which service should be used. Figure 51 — Choosing service to be linked, shows the simpl
n of decision taking by Service Manager in choosing services. For example, MPEG
| Decoder> Impl service has dependency on the APIls provided by interface DCT. From the collectio
tadata; Service Manager knows that there are three services from different vendors that impleme

—~ =2 1 O D

interface| OCT, they are DCT_VendorA_ Impl, DCT_VendorB_Impl, DCT_VendorC_Impl. After so
consideratiors; i — — i i i -
2_Video_Decoder_Impl. The decision made by Service Manager in choosing the service depends on how it is
implemented.
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MPEG-2_Video_Decoder_Impl

1
i MPEG-2_Video_Decoder Impl

DCT
Interface

h

DCT_VendorC_Impl

DCT_VendorA_Impl | | DCT_VendorB_Impl| | DCT_VendorC_Impl
Depends on

Implements

——I > e---

Uses service from

Figure 51 — Choosing service to be linked

ote that at a certain condition, implementation(s) of a required interface might not be available] So that
ervice Manager needs to download the implementation “from somewhere else. In the case [that the
navailable Service cannot be obtained, Service Manager'cannot fully instantiate and configures the Service
bquested by client application. Hence, it has to return a,message to client application saying that no gervice is

vailable for the request.

Q = C (N2

igure 52 — Sample of flowchart for Servicer Manager’s actions, shows a simple flowchart that g Service
lanager might use in configuring and instantiating a service. For efficiency reason, it is recommended that
ervice Manager makes a service instantiation plan prior by examining the metadata before tgking the
mstantiation action. By doing this, Service-Manager would know earlier if it cannot fulfil a request for p service
nd not wasting the middleware resoutee by instantiating something that cannot be successfully finalized.

S (N = T

Q

Receive areques
for a Service

Have dependency(ies)

hoose appropria
Service

Download
havailable Servic

Make Service

ifistantiation plan Get depenchles

Fail to get all No more dependency

unavailable Service

No Service

Return pointer to
the “root” Service

is available

Figure 52 — Sample of flowchart for Service Manager’s actions
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11.6 Metadata

11.6.1 L

11.6.1.1

ogical Component metadata

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

modifica
logical cq
— Interfa

mponents. Respectively, the hierarchy of a logical component is as follow: Logical component —Rol

-HIwWLCType

am3w:LogicalComponents [}

M 3w Interface Tgo ]

‘ saite -

\

‘ [,maw:Intertace } ~ [ ndw:Method E‘,}T@a,
| T

\

) 1o l

Figure 53 — Structure of logical component metadata

d
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11.6.1.2 Syntax and semantics

11.6.1.21 M3WLC

Syntax
l m3w: MWL CType ]
. m I pe— .-l—|! p - l—L,l m3w:LogicalComponents !
|| +- iy m3w:ChangeHistory |
Used by -
Children <LogicalComponents> <ChangeHistory>
Name Type Use Semantics
version String Required Version of the [L'egical Component modeled| by this
metadata.
Attributes
. Date of.the ‘release of the Logical Component that is
date date Optional modeled by this metadata
documentation |anyURI | Optional Location where the specification can be obtaingd
<element name="M3WLC" type="m3w:M3WLCType"/>
<complexType name="M3WESType">
<sequence>
<element ref="m3w:LogicalComponents"/>
Source <element ref="m3w:ChangeHistory" minOccurs="0"/>
</sequence>
<attribute'name="version" type="String" use="required"/>
<attribute name="date" type="date" use="optional"/>
<attfibute name="documentation" type="anyURI" use="optional"/>
</complexType>
Yemantics
MIBWLS 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 |

Used by M3WLS

Childrep <ParamClassTypes> <LogicalComponent>

<element name="LogicalComponents" type="m3w:LogicalComponentsType"/>
<complexType name=" LogicalComponentsType ">
<sequence>

Source <element ref="m3w:ParamClassTypes" minOccurs="0"/>
<element ref="m3w:LogicalComponent " maxOcgcurs="unbounded"/>
</sequence>
</complexType>
Semanti¢s

LogicalComponents is a container to carry the LogicalCompenént

11.6.1.2.3 ParamClassTypes

Syntax
rm3HZPalamE|EISST}l|]EST}I|]E _|
Diagram ParamClazsTypes E;'_(*E_L- m3iw:ParamClassT ype |
| 1.00 |
..
Used by LogicalCemponents
Childrep <ParamClassType>
<element name="ParamClassTypes" type="m3w: ParamClassTypesType"/>
<complexType name=" ParamClassTypesType ">
Source seqgtence
<element ref="m3w:ParamClassType" maxOccurs="unbounded"/>
</sequence>
</complexType>
Semantics

ParamClassTypes is a container to carry the ParamClassType
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Syntax
| mIw:ParamClazzTypeT ype _|
Diagram ParamClassType EH{""‘:E' .fn;Ew-f)es_-:;npimnj |
L oo
PJSed by ParamClassTypes
Children <Description>
Name Type Use Semantics
ttributes N f the object. This) object is used|as th
. . ame of the object. is) ebject is used|as the
name String Required parameter type of the Method.
<element name="ParamClassType" type="m3w: ParamClassTypeType"/>
<complexType name="ParamClassType">
g <sequence>
pource <element ref="m3w:Description" min@ceurs="0"/>
</sequence>
<attribute name="name" type="String' use="required"/>
</complexType>
Yemantics
HaramClassType describes the class type of-the Method’s parameter. It describes other than primitive object
types. For primitive object types definitioan_such as Integer, String, Double, etc, they follow XMESchema
primitive data types definition.
11.6.1.2.5 Description
Syntax
Diagram | [TDestiption |
Used by MMObject, MMService
Children -
pource <element nnmn:"nnepripﬁnn" f\]lpﬂ:"Q‘i‘f’ihg"/)
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
Childrep <Description><Role>
Name Type Use Semantics
id String Required | The identification of the logical component.
Attributes [hame String Required | Name of the logical component (i.e., MPEG-IPMP)
Describes whether this logical component is a M3W
isStandard | boolean optional standard logical component or not. The default valug
of this attribute is ‘true’.
<element name="LogicalComponent" type="m3w:LogicalComponentType"/>
<complexType name="LogicalComponentType">
<sequence>
<element ref="m3w:Description" minOccurs="0"/>
Source <element ref="m3w:Role” maxOccurs="unbounded"/>
</sequence>
<attribute name="id" type="String" use="required"/>
<attribute name="name" type="String" use="required"/>
<attribute name="isStandard" type="boolean" use="optional" default="true"/>
</complexType>
Semanti¢s
LogicalComponent deseribes a logical component. A LogicalComponent contains a set of roles
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11.6.1.2.7 Role

Syntax

| m3wRoleType |

| - EmdwDesoription | |

Diagram N e = |
?m3w:|nterface |

A
Used by LogicalComponent
Children <Description><Interface>
Name Type Use Semantics
Attributes | id String Required | The identification ofthe'role.
name String Required | Name of the logical component (i.e., MPEG-IPMP)

<element name="Role " type="m3w:RoleType!’>
<complexType name="RoleType">
<sequence>
<element ref="m3w:Description" minOccurs="0"/>

pource <element ref="m3w:Interface” maxOccurs="unbounded"/>
</sequence>
<attribute name="id" type="String" use="required"/>
<attribute name="nameg" type="String" use="required"/>
</complexType>
Yemantics
Role describes a role. A Role gontains a set of interfaces
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11.6.1.2.8 Interface
Syntax
rm3w:|nterfaceTppe 1
Diagram Interface I}]J—(—--—:IEI—L m3w:Method |
| 1.0
S |
Used by LogicalComponent
Childrep <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>
Semanti¢s

Interface]is a container to carry the list of methods
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