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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the International
Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
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shall not be held responsible for identifying any or all such patent rights.
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Introduction

The motivation for ISO 20242 stems from the desire of international automotive industries and their suppliers
to facilitate the integration of automation and measurement devices, and other peripheral components for this
purpose, into computer-based applications. ISO 20242 defines rules for the construction of device drivers and
their behaviour in the context of an automation and/or measurement application.

The main goal of ISO 20242 is to provide users with:

— independence from the computer operating system;

— |independence from the device connection technology (device interface/network);
— |independence from device suppliers;

— |the ability to ensure compatibility between device drivers and connected devices; and their hehaviour in
the context of a given computer platform;

— |independence from the technological device development in the future.

ISO| 20242 does not necessitate the development of new device famili€s or the use of special interface
technologies (networks). It encapsulates a device and its communicatiof. interface to make it conpatible with
othgr devices of that kind for a given application.

© 1SO 2011 — All rights reserved \%
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Industrial automation systems and integration — Service
interface for testing applications —

Part 3:
Virtual device service interface
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Scope

part of ISO 20242 defines a service interface for the communication with virtual devices
Abilities of software modules and physical devices, accessed via resourcelmanagement
ned in 1ISO 20242-2.

Normative references

following referenced documents are indispensable for the application of this document
rences, only the edition cited applies. For undated references;jithe latest edition of the reference
uding any amendments) applies.

20242-1, Industrial automation systems and integration — Service interface for testing apg
1: Overview

20242-2, Industrial automation systems and_integration — Service interface for testing apf
2: Resource management service interface
Terms and definitions

the purposes of this document, the terms and definitions given in ISO 20242-1, ISO 2024
wing apply.

communication object
exigting object whichanay be accessed with a communication function to read or write a value

[1SQ 20242-1:2005;-definition 2.3]

3.2

comprising
bervices as

For dated
d document

lications —

lications —

P-2 and the

devjice capability description
textlfile’ containing information about the capabilities of virtual devices in a defined format (i.e. strucTJre, syntax)

[1ISO 20242-1:2005, definition 2.5]

3.3
dev

ice driver

software module providing an ISO 20242-specified interface with service functions to call a platform adapter
to access physical devices

[1ISO 20242-2:2010, definition 3.1]

3.4

function object
instance describing one capability of a virtual device

© 1SO 2011 — All rights reserved
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instance describing one complete procedure

3.6

platform adapter
software module providing a resource management service interface as defined in ISO 20242-2, which
encapsulates the computer platform, including the operating system, the hardware and its peripherals

NOTE

Adapted from ISO 20242-2:2010, definition 3.2.

3.7

virtual dev|
representaty
unambiguo

4 Abbrg
RMS
RMSI
SAP
VD
VDS
VDSI

5 Conventions for service definitions andyprocedures

5.1
This part of]

The interfag
parameters
only the req
provider of

The service
They do not

Annex A co

5.2 Para

Is view of the resources of a communication interface

Geng¢ral

ce
on of one or more physical devices and/or stand-alone software modules that proyidg

viated terms

Resource Management Services
Resource Management Service Interface
Service Access Point

Virtual Device

Virtual Device Services

Virtual Device Service Interface

ISO 20242 uses the descriptive_conventions given in ISO/IEC 10731.

an

e between the user of VDSrand the provider of VDS is described by service primitives that cofvey

Because it is not in the scope of this part of ISO 20242 to deal with data transmission aspe
uest and confirm primitives apply for confirmed services. To handle events occurring at the ser
VDS, indication afid response primitives are used.

model, serviee-primitives and sequence diagrams are descriptions for an interface and its us
representatspecification for a software implementation by using a specific programming langu

ntainsrules for using specific programming languages.

cts,
vice

hge.
hge.

meters

Service primitives, used to represent service user/provider interactions (see ISO/IEC 10731), convey parameters
that indicate information available in this interaction.

This part of ISO 20242 uses a tabular format to describe the component parameters of the VDS primitives. The
parameters that apply to each group of VDS primitives are set out in tables throughout the remainder of this
part of ISO 20242. Each table consists of three columns, containing the name of the service parameter, and a

column eac

the req

h for those primitives and parameter-transfer directions used by the VDS:

uest primitive’s input parameters (Req) or the indication primitive’s input parameters (Ind), and

the confirm primitive’s output parameters (Cnf) or the response primitive’s output parameters (Rsp).
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One parameter (or part of it) is listed in each row of each table. Under the appropriate service primitive columns,
a code is used to specify the type of usage of the parameter on the primitive and parameter direction specified
in the column, as follows:

M
I

parameter is mandatory for the primitive.

parameter is an implementation option, and may or may not be provided depending on the
implementation of the VDS provider.

parameter is conditional upon other parameters or upon the environment of the VDS user.

parameter is a selected item

(bla

5.3

k) parameter is never present.

Service procedures

5.3.1 VDS confirmed services

The
exig
nec

5.3.

The
acc
errg

P VDS event handling

r has occurred (see Figure 1).

parameter is optional for the service, its presence depends on the contents of the-devid
description in accordance with ISO 20242-4.

requesting user submits a request primitive to the VDSI. It is implied that the service access
ts. The corresponding service processing entity delivers a<confirmation primitive to the u
bssary interactions are finished or an error has occurred.

user creates a SAP at VDSI for handling events.\An event is signalled with an indication prin
pss point. The user of VDSI issues a responselprimitive after all necessary interactions are fir

e capability

point (SAP)

ber after all

hitive at this
ished or an

request confirm indication response
SAP
| A Interface A |
Ioil service Service
precesset Provider local event

Figure 1 — Handling local events with VDS
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6 VDSI model

6.1 Virtual devices and physical devices

ISO 20242 virtual devices are defined from the needs of the VDSI user. The application requires functionalities
that may be presented by one or more physical devices and/or software modules (see Figure 2). The
functionalities are grouped in accordance with virtual devices that may belong to the following:

a dedicated physical device,

anum

er of physical devices

a part

bf a physical device, or

a software module inside the device driver or inside a platform adapter.

Virtual Device Service Interface

Device Driver

poo=======---- poo=====-==---- e e
1 [ [ L
: Virtual : Virtual : Virtual : Virtual Virtual
{  Device 1 | Device 2 i Device 3 1 Device'4 Device 5
I\ 1 'I , ll 4 'I )
‘| : ,' " l' 0' ’ v\
' ' e R R %
LS :": ":' '.' ',' - ’ ‘\“
A 'R 4
| i .~ Platform Adapter
A ,': " ’ - ', .
n
“‘ : I" l" ," l’ “‘
: . |' |' " T
-- ' ' . ' . . '
Physical | ! Physical E E Physical Physical E
Device L Device .o Device Device '
] " 1 N [
H ] 1 [] ]

6.2 Struc¢ture of VDSI

6.2.1 General

An entity of virtualkdevice services (VDS) contains an access point for services to construct and use vi
devices andl provides a virtual device service interface (VDSI). Virtual devices contain function objects
operations and)communication objects. Figure 3 shows the structure in a UML class diagram.

Figure 2 — Mapping of virtual devices to physical devices and software modules

tual
Wwith
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VDSI_provider

1

0.”

VirtualDevice

6.2.

The
ove

0.*

VirtualDevice(CreateParameter)

I1ISO 20242-3:2011(E)

FunctionObject

FunctionObject(CreatePrameter)

J 1

0.*

s

0.*

CommunicationObject

Operation

P Basic management

view of these services.

Table 1 — Basic management services

Figure 3 — UML class diagram of VDSI model

services for basic management ‘open a VDSI for use and to control other services. Table

1 gives an

Service Name for Remarks
Identification
Attach VDSI Entity VDSI_Attach Opens an entity, which has a VDSI, to use all its servicgs and
creates the service access points for event handling (sef 5.3.2).
Cancel Service VDSI_Cancel Cancels the execution of a selected service.
6.2.3— Virtuai device handting

A virtual device shall be instantiated before it can be used (see 6.2.6). The class of a virtual device is defined
in a device capability description. The template for the device capability description is defined in ISO 20242-4.
The number of instances of a virtual device depends on the requirements of the application and can be limited
by physical or software resources. After instantiation of a virtual device, the associated function objects can be
created. Table 2 gives an overview of services to be used with virtual devices.

©Is

O 2011 — All rights reserved
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Table 2 — Virtual device services

Service Name for Remarks
Identification
Initiate Virtual Device VDSI_Initiate Creates an instance of a virtual device and opens it for using other

services with it.

Conclude Virtual Device

VDSI_Conclude

Concludes a virtual device and removes the instance, if there are

no conditions to keep the instance.

Abort Virtual Device

VDSI_Abort

Aborts a virtual device and removes the instance, if there are no

conditions to keep the instance.

Get Virtual

pevice oSldlus

VDSI—Status

Gels ne status Of a virtudl daevice.

Identify Virt]

Lal Device

VDSI_Identify

Gets the version and an indisputable identification for the yendof of

this virtual device.

6.2.4 Fungtion object handling

Function of
of function
processing

jects are the capabilities of virtual devices needed by an application tofylfil its tasks. Examples
bbjects are software entities described as classes or measurement channels with specific signal
and parameters. A function object shall be instantiated before it i$. active, or can be used.

The

class of a fyinction object is defined in the device capability description. The-template for the device capalbility

description
of the appli
the associg
gives an ov

Table 3 — Function object services

s definedin ISO 20242-4. The number of instances of a functionobject depends on the requiremgnts
cation and can be limited by physical or software resourcesfAfter instantiation of a function ohject
ted operations can be used and the associated communication objects can be created. Tabfle 3
brview of services to be used with function objects and their operations.

Service Name for Remarks
Identification

Instantiate function Object | VDSI_Create- Creates an instance of a function object and opens it for using
FuncObject other services with it.

Remove Fupction Object VDSI_Delete- Removes the instance of a function object, if there are no
FuncObject conditions to keep the instance.

Execute Operation VDSI_Execute Starts the execution of a procedure associated with the function

object.
6.2.5 Communication object handling

Communication objects are the sources and destinations for application data exchange. Examples
communication objects are the parameters for signal processors or measurement results in real devices o

for
the

class attribytes‘ofisoftware entities described by classes. A communication object shall be instantiated befgre it
can be accegssed. The data type of a communication object is defined in the device capability description. [The

template for the device capability description is defined in [SO 20242-4. Only one instance of a communication
object can be created. After instantiation, a communication object can use unsolicited messages to send data
to the application or to request data from the application. The management of such unsolicited actions may
be done by extra function objects defined in the device capability description. Table 4 gives an overview of
services to be used for communication objects and by communication objects.

© 1SO 2011 — All rights reserved
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ication object services
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Communication Object

by req

Service Name for Remarks
Identification
Instantiate Communication | VDSI_Create- Creates an instance of a communication object and opens it for
Object CommObject using other services with it.
Remove Communication VDSI_Delete- Removes the instance of a communication object, if there are no
Object CommObject conditions to keep the instance.
Write Data to VDSI_Write Starts data transmission from application to communication object

uest of application.

RegdDatafrom
Communication Object

VDSt—Read

oldlns data transmission Trorm the communication ObJecC to the
application by request of the application.

Report Data to Application

VDSI_InfReport

Starts data transmission from the communication‘ebjec{ to the
application by request of the communication pbject.

Refuest Data from
Application

VDSI_Accept

Starts data transmission from application to communication object
by request of the communication object:

6.2.p Lifetime of VDSI objects

Figyre 4 shows the procedures for creating and deleting VDSI objects,Function objects cannot be crgated before
the jassociated virtual device exists. Operations are implicitly created with function objects. Compmunication
objgcts cannot be created before the associated function object\exists.

Fungtion objects cannot be deleted before the associated cemmunication objects are deleted. Opgrations are
implicitly deleted with their function object. Virtual devices’ cannot be deleted before the associajed function

objgcts are deleted. An exception to this rule is described in 7.1.3.8, where a special virtual device

confrol procedures.

is used for

VDSI_Conclude

VDSI_user VDSI_provider
! VDSI_Initiate i
i 192 > lVD1:VirtualDevice
: B T
i i i
| VDSI_CreateFunc@bject i ;
i create i create
A B e >| FO11:FunctionObject f----------- > OP111:Operation
! 1
1 — T
| | | |
i VDSI/CreateCommObject ' | |
i create ! !
VNS e Jorsmrne s eassesnesanass >|C0111:Communicat|onObject
1 1 1
1 —_— 1 1 T
i | i i i
1~ VDSI_DeleteCommObject ' | | lI
T 1 1 1
| B A, b O — X
1 L | i |
| a i s |
i VDSI_DeleteFuncObject ! ! ! !
i delete i | delete |
e S D X
1 —J 1
1 :
1 1
i i
H |
1 1
1

Figure 4 — UML sequence diagram for lifetime of VDSI objects
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6.2.7 Executing operations

The execution of an operation is started with the request primitive of service VDSI_Execute. Operations belong
to function objects. There may be input parameters for the operation and a result of the execution with output

parameters

6.2.8 Data exchange with communication objects

Data exchange with communication objects may be triggered by VDSI users or by a local event at the VDSI
provider. Figure 5 shows the procedures for data exchange.

If the user ¢f VDSI launches service VDSI_Read, then the VDSI provider gets the data out of the addreq
tion object (getData in Figure 5) and delivers it to the VDSI user.

communica

If the user g
into the add

If a local e\
Figure 5) fg

If a local eV
who fetche
(getData in

f VDSI launches service VDSI_Write, then the VDSI provider puts the data carried by the ser
ressed communication object (getData in Figure 5).

ent occurs for a communication object to send, then data is put to the VDSkprovider (putDa
I delivering it to the VDSI user with service VDSI_InfReport.

ent occurs for a communication object to receive, then data is requested from the VDSI prov
5 data from the VDSI user with service VDSI_Accept and delivers, it.to the communication ok

Figure 5).

VDSI_user

VDSI_provider|

COxxx:CommunicationObject

1
1
}
I
I
1
I
I
I
1
1
1
1
1

VDSI_Read
getData
VDSI_Write i T
putData i
i i
i ! TR
i putData i Event ;
VDSI_InfReport

sed

Vice

ain

der,
ject

i Event ‘:
getData | |~ e :
VDSI_Accept

Figure 5 — UML sequence diagram for data exchange with communication objects
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6.3.

6.3.

1ISO 20242

Description of VDSI services
1 Attach VDSI Entity

1.1 Service overview

-3:2011(E)

This service is used to open a VDSI entity for using other services and to install the service access points for
local events.

6.3.

6.3.

The

6.3.1.2.2 Argument

6.3.1.2.2.1 General

The

6.3.

Thig parameter identifies the‘service access point which is used by a virtual device to fetch datg
fronp the user of VDSI as-described in 6.3.16.

6.3.

Thig parameter’identifies the service access point which is used by a virtual device to send data u

the

6.3.

1.2 Service parameters

1.2.1 General

service parameters for this service are shown in Table 5.

Table 5 — Attach VDSI Entity

Parameter name Req Cnf
Argument C
Fetch service access point C
Report service access point C
Result (+)
Result (-)

Invocation Error

argument contains the parameters._of the service request.

1.2.2.2 Fetch service acc¢ess point

1.2.2.3 Report'service access point

user of VDSI as described in 6.3.7.

unsolicited

nsolicited to

.23 Result (+)
A7

This selection type parameter indicates that the service request succeeded.

6.3.

6.3.

1.2.4 Result(-)

1.2.41 General

This selection type parameter indicates that the service request failed.

© 1SO 2011 — All rights reserved
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6.3.1.2.4.2 Invocation Error

This parameter shall indicate an error among the following choices:
— VDSI entity already opened

— Other

6.3.1.3 Service Procedure

If the VDSI is not already open, it is prepared for executing services, otherwise an error is returned. If service
access poifits for focar events are given, VDST1S enabled for unsoficited data transfer via mdicatton jand
response sgrvice primitives.

6.3.2 Cangel Service

6.3.2.1 Slrvice overview

This servicg¢ cancels any other open service except Attach VDSI Entity, Initiate Virtual\Device or another dpen
Cancel Seryice.

6.3.2.2 Sdrvice parameters

6.3.2.2.1 General

The servicqg parameters for this service are shown in Table 6.

Table 6 — Cancel-Service

Parameter name Req Cnf
Argument M
Virtual Device Handle M
User Service Handle M
User Handle of cancelled\Service M

Result (+) S

User Service Handle M
Result Information I
Result (-) S
User Service Handle M
Result Error M

6.3.2.2.2 Argumment

6.3.2.2.2.1 General

The argument contains the parameters of the service request.

6.3.2.2.2.2 Virtual Device Handle

This parameter identifies the virtual device by a handle defined at VDSI with service Initiate Virtual Device as
described in 6.3.3.

10 © 1SO 2011 — Al rights reserved
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6.3.

Thig

6.3.

Thig

6.3.

This
abo

6.3.

6.3.

Thig

6.3.

Thig

6.3.

Thig

6.3.

1ISO 20242-3:2011(E)
6.3.2.2.2.3 User Service Handle
This parameter is a user defined identifier for this service. It shall be unique for each open service.
6.3.2.2.2.4 User Handle of cancelled Service
This parameter is the user defined identifier for the service to be cancelled.
6.3.2.2.3 Result (+)
2371 General
selection type parameter indicates that the service request succeeded.
2.2.3.2 User Service Handle
parameter is a copy of the user defined identifier for this service delivered with'the service refjuest.
2.2.3.3 Result Information
parameter is an implementation option and is defined in detail in 8(1y'It may provide additionallinformation
ut the service execution.
.2.4 Result (-)
.2.4.1 General
selection type parameter indicates that the service request failed.
2.2.4.2 User Service Handle
parameter is a copy of the user defined identifier for this service delivered with the service refjuest.
2.2.4.3 Result Error
parameter, which is defined in detail in 8.2, provides the reason for failure.
2.3 Service Procedure
e VDSI is not alréady open, it is prepared for executing services, otherwise an error is returned. If service

If th
acc
resy

6.3.

bss points.for local events are given, VDSI is enabled for unsolicited data transfer via ing
onse service primitives.

B CAnitiate Virtual Device

ication and

6.3.3.1 Service overview

This service creates an empty virtual device. The contents of the device are defined by further services. The
type of the virtual device is defined by a device capability description in accordance with ISO 20242-4.

6.3.3.2 Service parameters

6.3.3.2.1 General

The

service parameters for this service are shown in Table 7.

© 1SO 2011 — All rights reserved
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Table 7 — Initiate Virtual Device

Parameter name Req Cnf

Argument
Virtual Device Type Identifier

User Service Handle

o 2= £

Create Parameter
Result (+)

User Service Handle

6.3.3.2.2 |

6.3.3.2.2.1

=T E »

Virtual Device Handle

Result Information I
Result (-)

User Service Handle

Result Error

nim = »m

Invocation Error

Argument

General

The argumegnt contains the parameters of the service request.

6.3.3.2.2.2

This param
ISO 20242~

6.3.3.2.2.3

This param

6.3.3.2.2.4

This param
description

6.3.3.2.3

6.3.3.2.3.1

Virtual Device Type Identifier

bter identifies the virtual device type defined-in the device capability description in accordance
A,

User Service Handle

bter is a user defined identifier for this service. It shall be unique for each open service.

Create Parameter

for this VDSI entity:
Result (+)

Geéneéeral

Wwith

eter is optional. lts\presence and type depends on relevant definitions in the device capability

This selecti

6.3.3.2.3.2

Ol typE parameter maicates that the Service Tequest SUCCEEUET:

User Service Handle

This parameter is a copy of the user defined identifier for this service delivered with the service request.

6.3.3.2.3.3

Virtual Device Handle

This parameter is the handle for the instantiated virtual device. It is used with other services for routing into this
virtual device.

12
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6.3.3.2.3.4 Result Information

This parameter is an implementation option and defined in detail in 8.1. It may provide additional information
about the service execution.

6.3.3.2.4 Result (-)

6.3.3.2.4.1 General

This selection type parameter indicates that the service request failed.

6.3.3.2.4.2 User Service Handle

Thig parameter is a copy of the user defined identifier for this service delivered with the service refjuest.

6.3.5.2.4.3 Result Error

Thig selection type parameter, which is defined in detail in 8.2, provides the reason for failure.

6.3.3.2.4.4 Invocation Error

Thig selection type parameter shall indicate an error among the following choices:
— | VDSI entity not opened

— |Invalid virtual device type identifier

— | Other

6.3.8.3 Service Procedure

If the VDSI is open and the virtual device femplate identifier is valid, the virtual device is created ahd a handle
is defined for further access to this virtuahdevice. Any actions may be done to guarantee the availgbility of this
virtgal device. The actions may depend-on the mapping of this virtual device to physical devices, as described
in 6{1.

Thefe are multiple possible instances for the same virtual device template identifier. The number ¢f instances
may be limited by softwarg ar hardware resources and by definition in the device capability description.

6.3.4 Conclude Virtual Device

6.3.4.1 Service overview

Thig service'removes a virtual device, which was created by service Initiate Virtual Device of 6.3.3| if there are
no Ipcal eonditions to keep the instance.

6.3.4.2 Service parameters

6.3.4.2.1 General

The service parameters for this service are shown in Table 8.
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Table 8 — Conclude Virtual Device

Parameter name Req Cnf

Argument M
Virtual Device Handle M
User Service Handle M

Result (+) S

<

User Service Handle

Result Information |

Result (-)
User Service Handle

Result Error

n n == on

Invocation Error

6.3.4.2.2 Argument

6.3.4.2.2.1

General

The argumeént contains the parameters of the service request.

6.3.4.2.2.2

This param

Virtual Device Handle

bter identifies the virtual device by a handle defined@t’'VDSI with service Initiate Virtual Devic

described ip 6.3.3.

6.3.4.2.2.3

This param
6.3.4.2.3

6.3.4.2.3.1

This selecti

6.3.4.2.3.2

This param

6.3.4.2.3.3

User Service Handle

bter is a user defined identifier for thiscservice. It shall be unique for each open service.
Result (+)

General

bn type parameter indicates that the service request succeeded.

User Service Handle

pter is a.copy of the user defined identifier for this service delivered with the service request.

Result Information

v

-

This parameter is an implementation option and is defined in detail in 8.1. It may provide additional information
about the service execution.

6.3.4.2.4 Result(-)

6.3.4.2.4.1

General

This selection type parameter indicates that the service request failed.

6.3.4.2.4.2

User Service Handle

This parameter is a copy of the user defined identifier for this service delivered with the service request.

14
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6.3.4.2.4.3 Result Error

This selection type parameter, which is defined in detail in 8.2, provides the reason for failure.

6.3.4.2.4.4 Invocation Error
This selection type parameter shall indicate an error among the following choices:

— Invalid virtual device handle

— Other

6.3.|4.3 Service Procedure

If the virtual device handle is valid and there is no condition to keep the instance of the virtual |[device, it is
removed with all its contents. An example for a condition to keep the instance is an“open compmunication
prog¢edure with physical devices, which cannot be broken at this state.

6.3.6 Abort Virtual Device

6.3.6.1 Service overview

Thig service removes a virtual device, which was created by “service Initiate Virtual Devige of 6.3.3,
uncpnditionally.

6.3.5.2 Service parameters

6.3.5.2.1 General

The| service parameters for this service are shewn in Table 9.

Table 9 — Abort Virtual Device

Parameter name Req Cnf
Argument M
Virtual Device_Handle M
User Service Handle M

Result ()
Usér Service Handle
Result (-)

User Service Handle

= =2 n 2 on

Invocation Error

6.3.5.2.2 Argument

6.3.5.2.2.1 General

The argument contains the parameters of the service request.

6.3.5.2.2.2 Virtual Device Handle

This parameter identifies the virtual device by a handle defined at VDSI with service Initiate Virtual Device as
described in 6.3.3.
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6.3.5.2.2.3

User Service Handle

This parameter is a user defined identifier for this service. It shall be unique for each open service.

6.3.5.2.3 Result (+)

6.3.5.2.3.1

General

This selection type parameter indicates that the service request succeeded.

6.3.5.2.3.2

This param
6.3.5.2.4

6.3.5.2.4.1

This selecti

6.3.5.2.4.2

This param

6.3.5.2.4.3

This selecti

6.3.5.2.4.4
This selecti

Invalid

Other

User Service Handle

Result (-)

General

bn type parameter indicates that the service request failed.

User Service Handle

Result Error

bn type parameter, which is defined in detail in 8.2, provides the reason for failure.

Invocation Error
bn type parameter shall indicate an erfar-among the following choices:

virtual device handle

6.3.5.3 Sgrvice Procedure

If the handl
the instancs

6.3.6 Get

Virtual Device Status

6.3.6.1 Sirvice overview

bter is a copy of the user defined identifier for this service delivered with the service request.

bter is a copy of the user defined identifier for this service délivered with the service request.

b is valid, the identified virtual device is removed with all its contents. No conditions apply to k

This service indicates the status of a virtual device.

6.3.6.2 Service parameters

6.3.6.2.1

General

The service parameters for this service are shown in Table 10.

16
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Table 10 — Get Virtual Device Status

Parameter name Req Cnf
Argument M
Virtual Device Handle M
User Service Handle M
Result (+) S
User Service Handle M
Logical State M
Physical State M
Operating State M

Additional State Info |

Result Information |
Result (-)

User Service Handle

Result Error

n nu = o

Invocation Error

6.3.6.2.2 Argument

6.3.6.2.2.1 General

The|argument contains the parameters of the service request.

6.3.p.2.2.2 Virtual Device Handle

Thig parameter identifies the virtual device’by a handle defined at VDSI with service Initiate Virtugl Device as
desgribed in 6.3.3.

6.3.6.2.2.3 User Service Handle

Thig parameter is a user défined identifier for this service. It shall be unique for each open service
6.3.6.2.3 Result (+)

6.3.6.2.3.1 General

Thig selettion type parameter indicates that the service request succeeded.

6.3.6:2:3:2—User-Service Handte

This parameter is a copy of the user defined identifier for this service delivered with the service request.

6.3.6.2.3.3 Logical State

This parameter describes the internal status of the virtual device among the following choices:
— All services may be used for this virtual device without any restriction

— Services that cause a change of data or state in this virtual device are rejected

— Only virtual device services listed in Table 2 will be executed
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— Other

6.3.6.2.3.4

Physical State

This parameter describes the physical status of the virtual device among the following choices:

— This virtual device is operational without any restriction

— This virtual device is partly operational, the one or other service may fail

— This virtual device is inoperable

— Mainte

— Config
device

— Other

6.3.6.2.3.5
This param
— Initializ
— Prepar
— Check
— Workin

hance is needed, the virtual device cannot be put to operation by service execution

iration check is active, the structure and the contents of the virtual device are evaluated' The vi
is in operating state Check (see 6.3.6.2.3.5) and may not be driven to another operating state,

Operating State
bter describes the operating state of the virtual device among the following choices:
ed

htion

g

— Evaluation

— Revise

See Clausg

6.3.6.2.3.6

This param
Result Erro

6.3.6.2.3.7

This param
about the s

6.3.6.2.4

7 for more details on operating states.

Additional State Info

bter is an implementation option and may be of type Result Information as described in 8.1 or of
- as described in 8.2z It-may provide additional information about the status of the virtual devic

Result Information

bter is andmplementation option and is defined in detail in 8.1. It may provide additional informa
brvice execution.

Result (-)

6.3.6.2.4.1

General

This selection type parameter indicates that the service request failed.

6.3.6.2.4.2

User Service Handle

This parameter is a copy of the user defined identifier for this service delivered with the service request.

6.3.6.2.4.3

Result Error

This selection type parameter, which is defined in detail in 8.2, provides the reason for failure.

18
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6.3.6.2.4.4 Invocation Error
This selection type parameter shall indicate an error among the following choices:
— Invalid virtual device handle

— Other

6.3.6.3 Service Procedure

If the virtual device handle is valid, the status of the virtual device is examined and transferred. The status is not

defifredforthe Contror VD (See 7-1)- IS Service 15 appited to the controt VD, am mvocation Error|is returned.

6.3.f Identify Virtual Device

6.3./.1 Service overview

Thig service identifies the virtual device.
6.3./.2 Service parameters

6.3./.2.1 General

The| service parameters for this service are shown in Table 11

Table 11 — IdentifyVirtual Device

Parameter name Req Cnf

Argument M
Virtual Device Handle M
User Service Handle M

Result (+)

User Service Handle

Virtual Device Version

Virtual Dévice Type Description
Version of VDSI

Virtual Device Vendor

=T 22220

Result Information |
Result (-)

User Service Handle

Result Error

n m = »m

Invocation Error

6.3.7.2.2 Argument

6.3.7.2.2.1 General

The argument contains the parameters of the service request.

6.3.7.2.2.2 Virtual Device Handle

This parameter identifies the virtual device by a handle defined at VDSI with service Initiate Virtual Device as
described in 6.3.3.
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6.3.7.2.2.3

User Service Handle

This parameter is a user defined identifier for this service. It shall be unique for each open service.

6.3.7.2.3 Result (+)

6.3.7.2.3.1

General

This selection type parameter indicates that the service request succeeded.

6.3.7.2.3.2

This param

6.3.7.2.3.3

This param
may be diffi
to physical

If the Contn

devices.

6.3.7.2.3.4

This param|

templates i

If the ContTo

correspond

6.3.7.2.3.5

This param

device capability description to ensure that the assumed templates are really provided by this VDSI.

6.3.7.2.3.6

This param

should only
Contents of

If the Contiol VD (see’7.1) is addressed, this parameter provides information to identify the vendor of \

entity.

6.3.7.2.3.7

User Service Handle

bter is a copy of the user defined identifier for this service delivered with the service request.

Virtual Device Version

bter describes the version of the virtual device identified by the virtual device’handle. This ver
brent for each instance of a virtual device type. This may depend on the mapping of virtual deyv
Hevices and information provided by physical devices.

pl VD (see 7.1) is addressed, this parameter describes a special vefsion for all VDSI entity vi

Virtual Device Type Description

eter contains a description of the virtual device type-and thus corresponds to the virtual de

the device capability description in accordance with 1SO 20242-4.

| VD (see 7.1) is addressed, this parameter, provides a special description for VDSI entity
5 to the header information of the device capability description.

Version of VDSI

bter provides the version of the VDSI entity and may be checked against the relevant version in

Virtual Device Vendor

eter provides information for the individualization of the addressed virtual device. This param
be used if the device capability description is not sufficient to operate the virtual device corre
this parametefr-dre a matter for the vendor.

ion
ces

tual

Vice

and

the

eter
ctly.

DSI

This parameter is an implementation option and is defined in detail in 8.1. It may provide additional information
about the service execution.

6.3.7.2.4 Result (-)

6.3.7.2.4.1

General

This selection type parameter indicates that the service request failed.

20
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6.3.7.2.4.2 User Service Handle

This parameter is a copy of the user defined identifier for this service delivered with the service request.

6.3.7.2.4.3 Result Error

This selection type parameter, which is defined in detail in 8.2, provides the reason for failure.

6.3.7.2.4.4 Invocation Error

This selection type parameter shall indicate an error among the following choices:

— |Invalid virtual device handle

— | Other

6.3..3 Service Procedure

If the virtual device handle is valid, the identification information of the virtual-device is transferred
6.3.8 Instantiate Function Object

6.3.B.1 Service overview

Thig service creates a function object, including its operations. The communication objects belpnging to a
fungtion object are created with extra services.

6.3.8.2 Service parameters

6.3.8.2.1 General

The| service parameters for this service afe'shown in Table 12.

Table 12 — Instantiate Function Object

Parameter name Req Cnf

Argument
VirtuakDevice Handle
Ftinction Object Template Identifier

User Service Handle

O 2= =2 £

Create Parameter

Result (+)

User Service Handle

=S E »

Function Object Handle

Result Information |
Result (-)

User Service Handle

Result Error

n n = n

Invocation Error
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6.3.8.2.2 Argument

6.3.8.2.2.1

General

The argument contains the parameters of the service request.

6.3.8.2.2.2

Virtual Device Handle

This parameter identifies the virtual device by a handle defined at VDSI with service Initiate Virtual Device as
described in 6.3.3.

6.3.8.2.2.3

This param
with ISO 2(¢

6.3.8.2.2.4

This param

6.3.8.2.2.5

This param
description

6.3.8.2.3

6.3.8.2.3.1

This selecti

6.3.8.2.3.2

This param

6.3.8.2.3.3

This param

this function object.

6.3.8.2.3.4

This param
about the s

Function Object Template Identifier

bter identifies the function object template defined in the device capability description jn-actorda
242-4.

User Service Handle

bter is a user defined identifier for this service. It shall be unique for each.open service.

Create Parameter

for this VDSI entity.
Result (+)

General

bn type parameter indicates that the servi¢e request succeeded.

User Service Handle

pter is a copy of the user defined identifier for this service delivered with the service request.

Function Object Handle

pter is the handle fer-the instantiated function object. It is used with other services for routing

Result Information

bter iS;ah implementation option and is defined in detail in 8.1. It may provide additional informa
brvice execution.

6.3.8.2.4 Result (-)

6.3.8.2.4.1

General

This selection type parameter indicates that the service request failed.

6.3.8.2.4.2

User Service Handle

This parameter is a copy of the user defined identifier for this service delivered with the service request.

22
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6.3.8.2.4.3 Result Error

This

selection type parameter, which is defined in detail in 8.2, provides the reason for failure.

6.3.8.2.4.4 Invocation Error

This

selection type parameter shall indicate an error among the following choices:
VDSI entity not opened

Invalid function object template identifier

6.3.B.3 Service Procedure

If thie virtual device handle and the function object template identifier are valid, the function objed
a handle is defined for further access to this function object. Any actions maybe done to guarantee the

and
ava

Theye are multiple possible instances for the same function object template-identifier. The number
be limited by software or hardware resources and by definition in the device capability description.

may

6.3.9 Remove Function Object

6.3.p.1 Service overview

Thig

if there are no local conditions to keep the instance.
6.3.9.2 Service parameters

6.3.p.2.1 General

Thel

Other

lability of this function object.

service removes a function object, which was created by the service Instantiate Function Obj

service parameters for this service are shown in Table 13.

Table 13 — Remove Function Object

Parameter name Req Cnf

Argument
Virtual Device Handle

Function Object Handle

= =2 = £

User Service Handle
Result (+)

t is created

bf instances

bct of 6.3.8,

<

User Service Handle

Result Information |
Result (-)

User Service Handle

Result Error

n n = »w

Invocation Error
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6.3.9.2.2 Argument

6.3.9.2.2.1

General

The argument contains the parameters of the service request.

6.3.9.2.2.2

Virtual Device Handle

This parameter identifies the virtual device by a handle defined at VDSI with service Initiate Virtual Device as
described in 6.3.3.

6.3.9.2.2.3

This param|
Object as d

6.3.9.2.2.4

This param
6.3.9.2.3

6.3.9.2.3.1

This selecti

6.3.9.2.3.2

This param

6.3.9.2.3.3

This param
about the s

6.3.9.2.4

6.3.9.2.4.1

This selecti

6.3.9.2.4.2

This param

Function Object Handle

eter identifies the function object by a handle defined at VDSI with service Instantiate” Fung
escribed in 6.3.8.

User Service Handle

bter is a user defined identifier for this service. It shall be unique for each.open service.
Result (+)

General

bn type parameter indicates that the service request succeeded.

User Service Handle

bter is a copy of the user defined identifier for\this service delivered with the service request.

Result Information

bter is an implementation option and’is defined in detail in 8.1. It may provide additional informa
brvice execution.

Result (-)

General

pn type parameter indicates that the service request failed.

User‘Service Handle

bteris a copy of the user defined identifier for this service delivered with the service request.

6.3.9.2.4.3

Result Error

This selection type parameter, which is defined in detail in 8.2, provides the reason for failure.

6.3.9.24.4

Invocation Error

This selection type parameter shall indicate an error among the following choices:

Invalid

Invalid

24
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— Other

6.3.9.3 Service Procedure

If the virtual device handle and the function object handle are valid and there is no condition to keep the instance
of the function object, it is removed with all its contents. An example for a condition to keep the instance is an
open communication procedure with physical devices, which cannot be broken at this state.

If there are instantiated communication objects associated with this function object, these communication
objects shall be removed before the function object may be removed.

6.3.10 Execute Operation

6.3.110.1 Service overview

Thig service executes a procedure associated with a function object.
6.3.10.2 Service parameters

6.3.10.2.1 General

The| service parameters for this service are shown in Table 14.

Table 14 — Execute Qperation

Parameter name Req Cnf

Argument
Virtual Device Handle
Function Object Handle
Operation Identifier

User Service Handle

O 2= £

Operation Input Data
Result (+)

User Seryice.Handle

O 2w

Operation Output Data

Résult Information |
Result (-)

User Service Handle

Result Error

n n = w

Invocation Error

6.3.10.2.2 Argument

6.3.10.2.2.1 General

The argument contains the parameters of the service request.

6.3.10.2.2.2 Virtual Device Handle

This parameter identifies the virtual device by a handle defined at VDSI with service Initiate Virtual Device as
described in 6.3.3.
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6.3.10.2.2.3 Function Object Handle

This parameter identifies the function object by a handle defined at VDSI with service Instantiate Function
Object as described in 6.3.8.

6.3.10.2.2.4 Operation Identifier

This parameter identifies the operation of the addressed function object.

6.3.10.2.2.5 Operation Input Data

This paramgter is optional and contains the input data for the operation. Its presence and type depend

relevant de

6.3.10.2.2.6

This param
6.3.10.2.3

6.3.10.2.3.1

This selecti

6.3.10.2.3.2

This param

6.3.10.2.3.3

This param
relevant def

6.3.10.2.3.4

This param
about the s

6.3.10.2.4

6.3.10.2.4.1

This selecti

}ienitions in the device capability description for this VDSI entity.

User Service Handle

bter is a user defined identifier for this service. It shall be unique for each open_ service.
Result (+)

General

bn type parameter indicates that the service request succeeded:.

User Service Handle

bter is a copy of the user defined identifier for this service delivered with the service request.

Operation Output Data

pter is optional and contains the outpuf.data of the operation. Its presence and type depend
initions in the device capability deseription for this VDSI entity.

Result Information

bter is an implementation(option and is defined in detail in 8.1. It may provide additional informg
prvice execution.

Result (-)

General

bn type-parameter indicates that the service request failed.

b ON

b ON

tion

6.3.10.2.4.2Yser-Service Handie

This parameter is a copy of the user defined identifier for this service delivered with the service request.

6.3.10.2.4.3 Result Error

This selection type parameter, which is defined in detail in 8.2, provides the reason for failure.

6.3.10.2.4.4 Invocation Error

This selection type parameter shall indicate an error among the following choices:

Invalid

26
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— Invalid operation identifier

— Other

6.3.10.3 Service Procedure

1ISO 20242-3:2011(E)

If the virtual device handle, the function object handle and the operation identifier are valid, the addressed

operation is executed.

6.3.11 Instantiate Communication Object

6.3./11.1 Service overview

Thig service creates a communication object within a function object.
6.3./11.2 Service parameters

6.3.11.2.1 General

The| service parameters for this service are shown in Table 15.

Table 15 — Instantiate Communication Object

Parameter name

Req

Cnf

Argument
Virtual Device Handle
Function Object Handle
Communication Object Identifier
User Object Handle
User Service Handle
Result (+)
User Seryice Handle
Result information
Result(=)
User Service Handle
Result Error

Invocation Error

= 2= £

<

n nu = w

6.3.11.2.2 Argument

6.3.11.2.2.1 General

The argument contains the parameters of the service request.

6.3.11.2.2.2 Virtual Device Handle

This parameter identifies the virtual device by a handle defined at VDSI with service Initiate Virtual Device as

described in 6.3.3.

© 1SO 2011 — All rights reserved
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6.3.11.2.2.3 Function Object Handle

This parameter identifies the function object by a handle defined at VDSI with service Instantiate Function
Object as described in 6.3.8.

6.3.11.2.2.4 Communication Object Identifier

This parameter identifies the communication object as defined in the device capability description in accordance
with 1ISO 20242-4.

6.3.11.2.2.5-Use+rObjectHa

This param|
unsolicited
to Applicati

6.3.11.2.2.6

This param
6.3.11.2.3

6.3.11.2.3.1

This selecti

6.3.11.2.3.2

This param

6.3.11.2.3.3

This param
about the s

6.3.11.2.4

6.3.11.2.4.1

This selecti

6.3.11.2.4.2

This param

oS

eter identifies the communication object defined by the user. This parameter will be used w
Hata transfer for this communication object is requested at the user. See also services Report [
bn (6.3.15) and Request Data from Application (6.3.16).

User Service Handle

bter is a user defined identifier for this service. It shall be unique for each open service.
Result (+)

General

bn type parameter indicates that the service request suceeeded.

User Service Handle

bter is a copy of the user defined identifier fonthis service delivered with the service request.

Result Information

bter is an implementation option andlis defined in detail in 8.1. It may provide additional informa
brvice execution.

Result (-)

General

pn type parameter indicates that the service request failed.

UserService Handle

bier is a copy of the user defined identifier for this service delivered with the service request.

hen
Data

tion

6.3.11.2.4.3 Result Error

This selection type parameter, which is defined in detail in 8.2, provides the reason for failure.

6.3.11.2.4.4 Invocation Error

This selection type parameter shall indicate an error among the following choices:

Invalid

Invalid

Invalid

28

virtual device handle
function object handle

communication object identifier

© 1SO 2011 — All rights reserved


https://standardsiso.com/api/?name=92098ab11dc52c9ec193bc75080b9821

1ISO 20242-3:2011(E)

— Other

6.3.11.3 Service Procedure

If the virtual device handle, the function object handle and the communication object identifier are valid,
the communication object is created and the user object handle is attached. When a local event occurs to
transfer data between communication object and VDS user, the user object handle will be used to identify the
communication object at VDS user.

There is only one instance for one communication object identifier possible.

6.3.|12 Remove Communication Object

6.3.12.1 Service overview

Thig service removes a communication object, which was created by the service Instahtiate Conpmunication
Object of 6.3.11, if there are no local conditions to keep the instance.

6.3.12.2 Service parameters

6.3.12.2.1 General

The]| service parameters for this service are shown in Table 16.

Table 16 — Remove Communication Object

Parameter name Req Cnf

Argument
Virtual Device Handle
Function Object Handle

Communication Objectidentifier

= 2= = £

User Service Handle
Result (+)

User Service*Handle

User Object Handle

= 2w

Resdlt/Information |
Result (-)
User Service Handle

Result Error

n nu = on

Invocation Error

6.3.12.2.2 Argument

6.3.12.2.2.1 General

The argument contains the parameters of the service request.

6.3.12.2.2.2 Virtual Device Handle

This parameter identifies the virtual device by a handle defined at VDSI with service Initiate Virtual Device as
described in 6.3.3.
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6.3.12.2.2.3 Function Object Handle

This parameter identifies the function object by a handle defined at VDSI with service Instantiate Function
Object as described in 6.3.8.

6.3.12.2.2.4 Communication Object Identifier

This parameter identifies the communication object as defined in the device capability description in accordance

with ISO 20

6.3.12.2.2.5 UserService-Ha

This param
6.3.12.2.3

6.3.12.2.3.1

This selecti

6.3.12.2.3.2

This param

6.3.12.2.3.3

This param

service Insfantiate Communication Object of 6.3.11.

6.3.12.2.3.4

This param
about the s

6.3.12.2.4

6.3.12.2.4.1

This selecti

6.3.12.2.4.2

This param

242-4.

oS

bter is a user defined identifier for this service. It shall be unique for each open service.
Result (+)

General

bn type parameter indicates that the service request succeeded.

User Service Handle

bter is a copy of the user defined identifier for this service delivered with the service request.

User Object Handle

eter is the identifier of the communication object defined by the user and was enclosed with

Result Information

bter is an implementation option and.is-defined in detail in 8.1. It may provide additional informg
brvice execution.

Result (-)

General

bn type parameter-indicates that the service request failed.

User Service Handle

bter iS;a-copy of the user defined identifier for this service delivered with the service request.

6.3.12.2.4.3

—ResultError

This selection type parameter, which is defined in detail in 8.2, provides the reason for failure.

6.3.12.2.4.4 Invocation Error

This selection type parameter shall indicate an error among the following choices:

Invalid
Invalid

Other
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6.3.12.3 Service Procedure

If the virtual device handle, the function object handle and the communication object identifier are valid and
there is no local condition to keep the instance of the communication object, it is removed. An example for a
condition to keep the instance is an open communication procedure with physical devices, which cannot be
broken at this state.

6.3.13 Write Data to Communication Object

6.3.13.1 Service overview

Thig service transfers data from VDSI user to a communication object.
6.3.13.2 Service parameters

6.3.13.2.1 General

Thel service parameters for this service are shown in Table 17.

Table 17 — Write Data to Communication Object

Parameter name Req Cnf

Argument
Virtual Device Handle
Function Object Handle
Communication Object Identifier

User Data for Communication Object

=T 2= £

User Service Handle
Result (+) S

<

User Service Handle

Result Information I
Result (-)

User Seryice‘Handle

ResultErfor

n n = n

Invocation Error

6.3.13.2.2 Argument

6.3.|13.2.2.1 General

The argument contains the parameters of the service request.

6.3.13.2.2.2 Virtual Device Handle

This parameter identifies the virtual device by a handle defined at VDSI with service Initiate Virtual Device as
described in 6.3.3.

6.3.13.2.2.3 Function Object Handle

This parameter identifies the function object by a handle defined at VDSI with service Instantiate Function
Object as described in 6.3.8.
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6.3.13.2.2.4 Communication Object Identifier

This parameter identifies the communication object as defined in the device capability description in accordance
with 1ISO 20242-4.

6.3.13.2.2.5 User Data for Communication Object

This parameter holds the user data which shall be written to the communication object. The data type is
defined in the device capability description for this VDSI entity in accordance with ISO 20242-4.

6.3.13.2.2.6

This param
6.3.13.2.3

6.3.13.2.3.1

This selecti

6.3.13.2.3.2

This param

6.3.13.2.3.3

This param
about the s

6.3.13.2.4

6.3.13.2.4.1

This selecti

6.3.13.2.4.2

This param

6.3.13.2.4.3

This selecti

6.3.13.2.4.4

UserService-Handle

bter is a user defined identifier for this service. It shall be unique for each open service.
Result (+)

General

bn type parameter indicates that the service request succeeded.

User Service Handle

bter is a copy of the user defined identifier for this service delivered with the service request.

Result Information

bter is an implementation option and is defined in détail in 8.1. It may provide additional informa
brvice execution.

Result (-)

General

bn type parameter indicates that the service request failed.

User Service Handle

bter is a copy of the.user defined identifier for this service delivered with the service request.

Result Erroér

bn type parameter, which is defined in detail in 8.2, provides the reason for failure.

Invocation Error

This selection type parameter shall indicate an error among the following choices:

Invalid
Invalid
Invalid
Invalid

Other
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6.3.13.3 Service Procedure

If the virtual device handle, the function object handle, the communication object identifier and user data are
valid, user data is written to the communication object. If the communication object is located inside a physical
device, all necessary communication is done to transport user data to the physical device via RMSI.

6.3.14 Read Data from Communication Object

6.3.14.1 Service overview

n-obiccttaotha \V/ NSl onr

Thlr coppudea trancfare Aot oo
9 TCTtriOT oo CCT Ot C vV D OT UoTre

o
SCTVICCtrartorcro Ut

6.3.14.2 Service parameters

6.3.114.2.1 General

The| service parameters for this service are shown in Table 18.

Table 18 — Read Data from Communication“Object

Parameter name Req Cnf

Argument
Virtual Device Handle
Function Object Handle

Communication Object Identifier

= 2= < Z

User Service Handle
Result (+)

User Service Handle

= 2w

Data from Communication‘Object

Result Information |
Result (-)

User Service Handle

Result Error

nw n = w

Inva€ation Error

6.3./14.2.2 Argument

6.3.114.2.2.1 General

Thel argument contains the parameters of the service request

6.3.14.2.2.2 Virtual Device Handle

This parameter identifies the virtual device by a handle defined at VDSI with service Initiate Virtual Device as
described in 6.3.3.

6.3.14.2.2.3 Function Object Handle

This parameter identifies the function object by a handle defined at VDSI with service Instantiate Function
Object as described in 6.3.8.
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6.3.14.2.2.4 Communication Object Identifier

This parameter identifies the communication object as defined in the device capability description in accordance

with ISO 20

242-4.

6.3.14.2.2.5 User Service Handle

This parameter is a user defined identifier for this service. It shall be unique for each open service.

6.3.14.2.3 Result (+)

6.3.14.2.3.1

This selecti

6.3.14.2.3.2

This param

6.3.14.2.3.3

This param
device cap4

6.3.14.2.3.4

This param
about the s

6.3.14.2.4

6.3.14.2.4.1

This selecti

6.3.14.2.4.2

This param

6.3.14.2.4.3

This selecti

6.3.14.2.4.4

General

bn type parameter indicates that the service request succeeded.

User Service Handle

bter is a copy of the user defined identifier for this service delivered with the service request.

Data from Communication Object

eter holds the data which is read from the communication objeetf. The data type is defined in
bility description for this VDSI entity in accordance with ISO20242-4.

Result Information

bter is an implementation option and is defined in détail in 8.1. It may provide additional informa
brvice execution.

Result (-)

General

bn type parameter indicates that the service request failed.

User Service Handle

bter is a copy of the.user defined identifier for this service delivered with the service request.

Result Erroér

bn type parameter, which is defined in detail in 8.2, provides the reason for failure.

Invocation Error

This selection type parameter shall indicate an error among the following choices:

Invalid
Invalid
Invalid

Other
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6.3.14.3 Service Procedure

If the virtual device handle, the function object handle and the communication object identifier are valid, data
is read from the communication object. If the communication object is located inside a physical device, all
necessary communication is done to fetch data from the physical device via RMSI.

6.3.15 Report Data to Application

6.3.15.1 Service overview

oo n-obiccttao cand data o tha ooy ~AFf\/MQ]
TCTtrOT oD CCT O St UatatOthC—uoSCT O vV DOt

Thig-service-tsused-by-a-commy
6.3./15.2 Service parameters

6.3.15.2.1 General

The| service parameters for this service are shown in Table 19.

Table 19 — Report Data to Application

Parameter name Ind Rsp
Argument M
User Object Identifier M
Data M
Result (+) S
Result (-) S
Error M

6.3.15.2.2 Argument

6.3./15.2.2.1 General

The|argument contains the parameters of the service request.

6.3.15.2.2.2 User Objectldentifier

Thig parameter identifies the communication object for the application. This identifier is defined yith service
Instgntiate Commdanication Object (see 6.3.11).

6.3.[15.2.2.3_ Data

Theldata transferred to the user of VDSI. The type of this data is defined in the device capability defscription of
the VDST entity.

6.3.15.2.3 Result (+)

This selection type parameter indicates that the service request succeeded.
6.3.15.2.4 Result (-)

6.3.15.2.4.1 General

This selection type parameter indicates that the service request failed.
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6.3.15.2.4.2 Error

This parameter shall indicate an error among the following choices:
— User object identifier is not valid

— Data access temporarily not possible

— Other

6.3.15.3 Service Procedure

If the given|object identifier is valid and data access is possible, VDSI user accepts data. Otherwise an-g

is returned.
6.3.16 Request Data from Application

6.3.16.1 Sdrvice overview

This service is used by a communication object to request data from the user of VDS
6.3.16.2 S¢rvice parameters

6.3.16.2.1 General

The servicq parameters for this service are shown in Table 20.

Table 20 — Request Data from Application

Parameter name Ind Rsp
Argument M
User Object Identifier M
Result (+) S
Data M
Result (-) S
Error M

6.3.16.2.2 Argument

6.3.16.2.2.1 General

The arguant Contains the parameters of the service request.

6.3.16.2.2.2 User Object Identifier

rror

This parameter identifies the communication object for the application. This identifier is defined with service

Instantiate Communication Object (see 6.3.11).
6.3.16.2.3 Result (+)

6.3.16.2.3.1 General

This selection type parameter indicates that the service request succeeded.
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6.3.16.2.3.2 Data

The data is transferred to the communication object. The type of this data is defined in the device capability
description of the VDSI entity.

6.3.16.2.4 Result (-)

6.3.16.2.4.1 General

This selection type parameter indicates that the service request failed.

6.3.116.2.4.2 Error

Thig parameter shall indicate an error among the following choices:
— | User object identifier is not valid

— | Data access temporarily not possible

— | Other

6.3.16.3 Service Procedure

If the given object identifier is valid and data access is possible{¥YDSI user responds with data. Otherwise an
errgr is returned.

7 |Operating status of a virtual device
7.1 Control VD

7.1.1 Overview

Virtyal devices are constructed for a dedicated application. The instantiation of the needed virIJaI devices
and|their function objects and cammunication objects, plus writing initial data to the communicatjon objects,
is cglled configuration. The operating states of virtual devices are oriented to the procedure of cqnfiguration.
The|operating status of a virtual device is not a matter of internal events but of control by the user ¢f VDSI. For
this|purpose, a special virtual device for local control, called control VD, is defined, which shall be finstantiated
befgre any other virtuahdevice. There are mandatory function objects associated with the control YD.

7.1.2 Device Base Function Object

Thig function.ebject has only one instance in the control VD and contains one operation, which grovides the
actyal version of the VDSI entity as operation output data (see 6.3.10).

7.1.3—Transitiom Functiom Object

7.1.3.1 General

This function object has only one instance in the control VD and contains operations to switch the operating
status of an addressed virtual device. The handle of that virtual device is the operation input parameter (see
6.3.10). If the transition to a new state is not possible, a corresponding Result Error is provided by service
Execute Operation.

7.1.3.2 Operation StartDefinition

With the execution of this operation, the addressed virtual device is switched from status Initialized to status
Preparation (see 7.2).
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7.1.3.3 Operation EndDefinition

With the execution of this operation, the addressed virtual device is switched from status Preparation to status
Check (see 7.2).

7.1.3.4 Operation StartWorking

With the execution of this operation, the addressed virtual device is switched from status Check or Revise to
status Working (see 7.2).

7135 O

With the execution of this operation, the addressed virtual device is switched from status Working-tosthtus
Revise (seq 7.2).

7.1.3.6 Operation EndWorking

With the exgcution of this operation, the addressed virtual device is switched from status Working or Chegk to
status Evaljation (see 7.2).

7.1.3.7 Operation ChangeDefinition

With the exgcution of this operation, the addressed virtual device is switched from status Evaluation to status
Preparation (see 7.2).

7.1.3.8 Operation ClearAllObjects

With the exgcution of this operation, the addressed virtual device is switched from status Evaluation to sthtus
Initialized (4ee 7.2). All communication objects and functier’objects are removed, the virtual device is empty.

7.2 Opelating states of virtual devices

7.21 Oveyview

The possible operating states of virtualdevices are shown in Figure 6. The transitions between different sthtes
are caused|by operations of the Transition Function Object (see 7.1.3) or by services shown in Table 21.

Table’21 — Transitions caused by service request

Transition Associated Service
Initiate Initiate Virtual Device
Conclude Conclude Virtual Device
Abort Abort Virtual Device
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Initiate
Abort or Conclude

7.2,

Thisg
fund

The]

Initialized
L (1) S
StartDefinition
\% ClearAllObjects Abort
4 ChangeDefinition 4 A
Preparatlon Evaluation
2 > 5
Ab ( ) EndWorking “ ( ) ~
ort -
EndDefinition _ EndWorking
Revise _
(6) J< AddDefinition
A4
StartWorking |, QfF ]
Check <|  Working
(3) > (4)
J StartWorking “\
iAbort iAbort
N N
I 7~

P Status Initialized

status is for a simple test of the virtual device. The VDSI entity may check the availability of

Figure 6 — Operating states of virtual devices

amental resources, e.g. by initializing the communication to associated physical devices.

status Initialized is reached by the instantiation of a virtual device or by executing the

the needed

operation

ClegrAllObjects in Transition‘Eunction Object of Control VD. In status Initialized only services for flandling the
al device itself are possible. See Table 22.

virty

Table 22 — Properties of status Initialized

In-Transitions

Out-Transitions

Possible Services

Initiate
ClearAllObjects

Conclude
Abort
StartDefinition

Conclude Virtual Device
Abort Virtual Device
Get Virtual Device Status

Irlpnfif\/ Virtual Device

7.2.3 Status Preparation

This status is for configuration, that is the construction of the virtual device with all it contents to meet a given
application. All needed device capabilities are installed and parameterized.

The status Preparation is reached by executing operations StartDefinition or ChangeDefinition in Transition
Function Object of Control VD. In status Preparation all services requested by VDSI user dealing with this
virtual device and its contents are possible. Local events of VDS are not performed. See Table 23.
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Table 23 — Properties of status Preparation

In-Transitions Out-Transitions Possible Services
StartDefinition Abort All services for this virtual device except
ChangeDefinition EndDefinition — Conclude Virtual Device
— Report Data to Application
— Request Data from Application
7.2.4 Status Check
This status |s for a complete test of the virtual device by VDSI entity without being disturbed by VDSI usér. [The
VDSI entity|checks the validity of the configuration and the availability of all needed resources, e.g. by tegting
associated physical devices. The actual state of the check procedure itself may be examined with.'service|Get

Virtual Dev

The status
In status C¥

ce Status.

Check is reached by executing operation EndDefinition in Transition Function Object of Control
eck only services for handling the virtual device itself are possible. See Table.24.

Table 24 — Properties of status Check

VD.

In-Transitions

Out-Transitions

Possible Services

EndL

efinition

Abort
StartWorking
EndWorking

Abort Virtual Device
Get Virtual Device Status
Identify Virtual Device

7.2.5 Status Working

This status
possible to
capability d

The status
VD. In staty
change the

is for running the application, the configuration is finished and all resources are available. It i
change the configuration in this state. Communication objects, marked as parameters in the de
bscription (see 1ISO 20242-4 for more details), may not be written.

Working is reached by executing operation StartWorking in Transition Function Object of Co
s Check all services dealing with this virtual device and its contents are possible, except those
configuration. Local events of VDS will be performed. See Table 25.

Table 25 — Properties of status Working

not
Vice

htrol
that

In-Trgnsitions Out-Transitions Possible Services
StartDefinition Abort All services for this virtual device except
ChanggDefinition EndWorking — Conclude Virtual Device
AddDefinition — Instantiate Function Object

— Remove Function Object

— Instantiate Communication Object

— Remove Communication Object

7.2.6 Status Revise (optional)

This optional status is for optimizing the configuration while running the application, but only minor changes are
possible by adding or deleting communication objects and writing parameter values. It is not possible to change
the capabilities of the virtual device by adding or deleting function objects.

The status Revise is reached by executing operation AddDefinition in Transition Function Object of Control VD.
In status Revise all services dealing with this virtual device and its contents are possible, except those that

change the

40

capabilities of the virtual device. Local events of VDS will be performed. See Table 26.
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In-Transitions Out-Transitions Possible Services
AddDefinition Abort All services for this virtual device except
StartWorking — Conclude Virtual Device

— Instantiate Function Object
— Remove Function Object

7.2.7 Status Evaluation
Thig status is for releasing the configuration used in status Working. The virtual device is prepargd for a new
configuration. Only those objects will be removed which are not needed for the next application:
The] status Evaluation is reached by executing operation EndWorking in Transition Functign Objegt of Control
VD.|In status Evaluation only services for removing objects and for handling the virtual,deyice itself gre possible.
Seg Table 27.
Table 27 — Properties of status Evaluation
In-Transitions Out-Transitions Possible Services
EndWorking Abort Abort Virtual Device
ChangeDefinition Get Virtual Device Status
ClearAllObjects Identify Virtual Device
Remove Function Object
Remove Communication Object
8 [Service results

8.1

8.1.1 Structure Result Information

If a
in n
Info

Additional information

service is executed successfully, a confirmation of type Result(+) is presented which contains
nany cases. There may be_additional information provided with the confirmation in a strug
rmation as shown in Table-28.

Table 28 — Structure of Result Information

Result Information Cnf
Info Group M
Info Grade M
Info Code M
Info Description M

result data
ture Result

Info Group, Info Grade and Info Code are integer numbers. Info Description is a textual description.

8.1.2 Result Information

The

different types of information provided with a successful service are shown in Table 29.
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Table 29 — Result Information

Info Group Info Grade Info Code Info Description Annotation
0 0 0 empty No extra information provided
0 1 local defined local defined Warnings
0 2 local defined local defined VDSI Entity Information
not 0 not 0 local defined local defined implementation specific information, see
Annex A for an example

8.2 Servjce errors

8.2.1 Invgcation Errors

Invocation ¢rrors refer to the internal status of a requested service of VDSI entity without anyexternal seryice
involved vig RMSI. Invocation errors are described with the Invocation Error parameter at\Résult(-) withir| the
service desfriptions of 6.3.

8.2.2 Structure Result Error

If a servicelis not executed successfully, including all external services jnvolved via RMSI, a result errgr is
returned. The result error is of type structure with elements described in“Table 30.

Table 30 — Structure of Result Error

Result Error Cnf
Error Group M
Error Grade M
Error Code M
Error Description M

Error Group, Error Grade and Error Cade ‘are integer numbers. Error Description is a textual description.
Error Group shall indicate an errorclassification among the following choices:

— Periphery Error Group

— Executjon Error Group

— Accesg Error Group

— Applicgtion\Error Group

— GDI/DIP error Group
— MICX error Group
— Other

8.2.3 Periphery Error Group

The periphery error group contains errors dealing with the communication to physical devices via RMSI. The
error is specified in Error Grade as described in Table 31. Error Code is always 0 and Error Description may be
used for more details describing the error.
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Error Grade Annotation
Per_1 The connection to the physical device is broken, data transmission is no longer possible
Per 2 Confirmation of RMSI not usable
Per_3 Unknown data from RMSI service
Per_4 Invalid User Handle with RMSI confirmation
Per_5 Required periphery interface could not be opened
Per_6 Sending data via RMSI with service Write Data rejected
Per_7 Receiving data via RMSI with service Read Data rejected
Per_8 Service Execute Operation of RMSI failed
Per_9 Any other error

8.2.4 Execution Error Group

8.2.4.1 Overview

The| execution error group contains errors dealing with VDSI serviee‘execution. Error Grade coptains error
clagses as described in Table 31. Error Code identifies the error itself: Error Description may be uged for more

detgils describing the error.

Table 32 — Execution Errors

Error Grade Annotation
VDstate Errors concerning the statlis)of a virtual device
AppRef Errors concerning the application

Definition Errors concerning.definition of objects
Resource Errors concerning configuration and resources
Preemptive Errors concerning deadlocks and time control
Access Errors-concerning data access and state transitions
Remove Errors concerning the release of objects
Cancel Errors concerning service cancellation

8.24.2 VDstateErrors
Errqr Code:shall indicate an error among the following choices:

— [Service execution not possible in this operating state

— Other

8.2.4.3 AppRef Errors
Error Code shall indicate an error among the following choices:
— Semaphore error, program controlled resources stay locked

— Other
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8.2.4.4 Definition Errors

Error Code shall indicate an error among the following choices:

8.2.4.5 Reésource Errors

Virtual

device template identifier not valid

Function object template identifier not valid

Communication object identifier not valid

Data not valid

Comm
Comm

Other

Error Code

Memor
Proces
Numbe
Config
Config
Functig

Other

8.2.4.6 Pr

Error Code

Executjon time for this service~exhausted

Deadlg
Other

8.24.7 Ag

Error Code

44

inication object identifier in use

inication object instantiation rejected because of configuration mismatch

shall indicate an error among the following choices:

y allocation problem

sing time problem

r of possible instances exhausted

iration error, state Working not possible

hration check in progress, state Working not possible now

n object of Control VD not removable because another VD exists

eemptive Errors

shall indicate an error among, the following choices:

ck detected with execution of this service

cess Errors

shalltindicate an error among the following choices:

Invalid

Invalid

virtual device handle

function object handle

Accessed communication object does not exist in this function object

Accessed operation does not exist in this function object

Write Access not allowed because of operating state or read only object

Data range violation or pointer mismatch access

Operat

ing state transition not possible
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8.2.

1ISO 20242-3:2011(E)

Hardware error of associated device

Other

4.8 Remove Errors

Error Code shall indicate an error among the following choices:

Object remove not possible because other service is open at this object

Remove of Control VD not possible because another VD exists

Other

8.2.4.9 Cancel Errors

Errd

r Code shall indicate an error among the following choices:
Unknown user service handle
Service may not be cancelled at this time

Other

8.2.6 Application Error Group

App
as (g

Errd
ISO
eler

efined in ISO 20242-4. The XML-element SubAreaError described in ISO 20242-4 is used for

20242-4. Error Code contains the number of the text in that area. Error Description contains
nents which may be inserted at defined placeholders in the associated text element.

lication errors cover VDSI implementation specific errors-and are associated to multilingual teixt elements

this.

r Group contains the number of the text area specified in multilingual text elements in accofdance with

a list of text
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