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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, I liaison with 1SO, also take part In ithe work. ISO collaborates closely wiin] the
Internationgl Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
Internationgl Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part’2.

The main tpsk of technical committees is to prepare International Standards. Draft International Standards
adopted byl the technical committees are circulated to the member bodies for voting: Publication ag an
Internationgl Standard requires approval by at least 75 % of the member bodies casting avote.

Attention is|drawn to the possibility that some of the elements of this document may be the subject of pdtent
rights. ISO $hall not be held responsible for identifying any or all such patent rights.

ISO 20242-4 was prepared by Technical Committee ISO/TC 184, Altomation systems and integration,
Subcommitiee SC 5, Interoperability, integration, and architectures foF.enterprise systems and automgtion
applicationg.

ISO 20242 | consists of the following parts, under the gengral title Industrial automation systems |and
integration 1— Service interface for testing applications:

— Part 1:|Overview

— Part 2:|Resource management service interface

— Part 3:|Virtual device service interface

— Part 4:|Device capability profile template

The following parts are under preparation:

— Part 5:|Application program service interface

— Part 6:|Conformange test methods, criteria and reports

iv © 1SO 2011 — All rights reserved
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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

ISO
tech
othd

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 |
the context of a given computer platform;

independence from the technological device development in'the future.
20242 does not necessitate the development of newldevice families or the use of spec

nologies (networks). It encapsulates a device and jtstcCommunication interface to make it con
r devices of that kind for a given application.

ehaviour in

al interface
patible with
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_ bili file templat

Scope
part of ISO 20242 defines the formatting, syntax and semantic rules for describing
device and coordinator capabilities with XML schema, and

the configuration of devices with XML.

E This part of ISO 20242 does not address the coordinatot configuration, which will be addressed
SO 20242 series.

Normative references

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

15745-1, Industrial automation . systems and integration — Open systems application
20242-1, Industrial automation systems and integration — Service interface for testing apjf

1: Overview

20242-3, Industrial automation systems and integration — Service interface for testing apjf
3: Virtual device service interface

Terms and definitions

elsewhere in

For dated
referenced

integration

lications —

lications —

For The purposes of this document, the terms and definitions given i SO 20242-T, SO 20242-3 and the
following apply.

3.1

communication object
existing object which may be accessed with a communication function to read or write a value

[1ISO 20242-1:2005, definition 2.3]

© 1SO 2011 — All rights reserved
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3.2

coordinator
program with a specified interface to handle the access of an application program to one or more device

drivers and
[ISO 20242

3.3

to manage real-time application aspects, synchronization and events

-1:2005, definition 2.4]

coordinator capability description
text file containing information about the capabilities of coordinators in a defined format (i.e. structure, syntax)

3.4 L

device cappbility description

text file coptaining information about the capabilities of virtual devices in a defined format (i.e)) struct
syntax)

[ISO 20242}1:2005, definition 2.5]

3.5

device driVier

software m@dule providing an ISO 20242-specified interface with service functions\to call a platform adapt
access physical devices

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

3.6

function object

instance de
[1SO 20242

3.7
operation
instance de|

[1SO 20242

3.8
parameteri
information

3.9

virtual dev
representat
unambiguo

[ISO 20242

s5cribing one capability of a virtual device

£3:2011, definition 3.4]

5cribing one complete procedure

£3:2011, definition 3.5]

zation instance description
about the configuration of a coordinator and of virtual devices

ce
on of one’ or more physical devices and/or stand-alone software modules that provide
s view.of the resources of a communication interface

br to

an

1372011, definition 3.7]

4 Abbreviated terms

CCD

DCD

DCPT

PID

Coordinator Capability Description
Device Capability Description
Device Capability Profile Template

Parameterization Instance Description

© 1S0O 2011 — All rights reserved
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VD Virtual Device
VDSI Virtual Device Service Interface
XML eXtensible Markup Language

Device capability profile framework

General

For
Co0
use
ske
spe
virtu
des
imp
des
inst
in IS

rdinator capability descriptions (CCDs), a device capability profile framework as shown in\Bigu
1. The generic DCPT shall use the generic information exchange profile template ©of ISO 15
eton and shall be constructed in XML schema. The technology-specific DCPT-describes
Cific capabilities and shall extend the generic DCPT in XML schema. A DCD \dé&scribes ca
al devices in a device driver and shall extend a technology-specific DCRT, lih XML scher
Cribes capabilities of a coordinator and shall extend a technology-specific DCPT in XML sche
brts DCDs for device drivers and describes capabilities of a system) A parameterizatic
cription (PID) describes configurations of a coordinator and device drivers. A PID shall be cor
hntiations of one CCD and one to many DCDs. The PID is a realization of the information exch
O 15745-1 and can be used together with other profiles of ISO 15745.

1ISO15745-1::
GenericlnformationExchangeProfileTemplate

<<skeleton>>
<l—| GenericDCPT |

Figu

7

<<extension>>

the design of device capability profile templates (DCPTs), device capability descriptions ([DCDs) and

e 1 shall be
745-1 as a
technology-
pabilities of
ha. A CCD
ma. A CCD
n instance
structed by
hnge profile

|TechnologySpecificDCPT |>| TechnologySpecificCapapility |

<<instanceOf>>

<<extension>> <<exten5|on>>

DeviceCapability

<<|nstance0f>> <<|nstance0f>>

<<realize>>

| :InfformationExchangeProfile |<-
(from ISO¥5745-1)

Figure 1 — Class diagram of device capability profile framework

re:2 ‘shows the class diagram of CCD and DCD in the framework. The generic DCPT s

pbecifies the

adnta aof tha ancnarvie OO AanAd acnarie NMOMN  Tha ~acnaris COCN Aaceoribhac ~aanaris

oana

ilities of a

agg

CUTtCT Ot gt oo ot gornot o oD iCc— go oo ooo—OCotrmoCco—gornehnc—oaopo

coordinator. The generic DCD describes generic capabilities of virtual devices. The technology-specific CCD
in a technology-specific DCPT shall inherit the generic CCD and describes technology-specific capabilities of
a coordinator. The technology-specific DCD shall inherit the generic DCD and describes technology-specific
capabilities of virtual devices.

© 1SO 2011 — All rights reserved
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GenericDCPT

GenericCCD

’I

GenericDCD

TechnologySpecificDCPT CCD PID

<<instanceOf>>

| (CCD instance) |

| (CoordinatorspecificccD) [<

TechnologySpecificCCD |<1

DCD <<instanci

(DeviceSpecificCCD)  [<-

eOf>>
| (DCD instance) |

TechnologySpecificDCD |<‘L

Figure 2 — Class diagram of CCD and DCD

The coordipator-specific CCD shall inherit the technology-specific CCD and describes coordinatorispe

capabilities
device-speq
name of a
CCD and th
contain ong
may exist

aggregatior]

The name of a coordinator-specific CCD can be described by the coordinator-specific name.
ific DCD shall inherit the technology-specific DCD and shows device-specific capabilities.
device-specific DCD can be described by the device-driver-specific name. Between the ger
e generic DCD, there shall be an aggregation relation as shown in Figure 2{A'generic CCD

to many generic DCDs. Different generic CCDs may use the same genericlDCD. Generic D
vithout a generic CCD. The coordinator-specific CCD and the deviee-specific DCD have
relation from inheritance. A CCD can import the DCDs of device drivers. The CCD instance

PID shall b

an XML insfance of a device-specific DCD XML schema. The XML tag name of a CCD instance shall be
name of thg coordinator-specific CCD. The XML tag name of a DCD instance shall be the name of the de
specific DCD.

5.2 Cre

5.21

Figure 3 sh
The techng
DCPT.
NOTE L
The vendo
technology-
shall be |
technology-
resulting C
and the req
The PID sh
instance an
The configu
defined in |

Genleral

an XML instance of the coordinator-specific CCD XML schema. ABED instance in a PID sha

ion procedure of DCD, CCD and PID

bws the creation procedure of DCD and CCD. Clause 6 defines the generic DCPT in XML sche
logy of each service interface defines/.technology-specific capabilities as a technology-spé

echnology-specific DCPTs for ASAM-GDI, MICX and ORIN are described in Annexes A, B and C.

of a device, equipment-or’software module shall extend the technology-specific DCD of|
specific DCPT with the~capabilities of the device or equipment. The resulting DCD XML sch
rovided together with” a device driver. The vendor of a coordinator shall extend
specific CCD of¢the™ technology-specific DCPT with the capabilities of the coordinator.
CD XML schema‘shall be provided with the coordinator. A configuration tool can import the (
Lired DCDs _to/create the PID XML instance with the configuration data for the required applica
all contain~all required instances with names and values. The coordinator can read the PID
d perfermva coordinator setup and the configuration of devices, equipment or software modt
rationzshall be performed via the virtual device service interface (VDSI) of the device driver:
b O 20242-3.

cific
The
The
eric
may
CDs
the
in a
| be
the
ice-

ma.
cific

the
Ema
the
The
LCD
ion.
ML
es.
5 as
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© M~ CDeVice C Coordinator
a
Generic Technology- Technology- FC . Parameters
e - —Caf Device A and
DCPT Specific Specific — Capabilities Device
(XML Schema) | (CaPabilities DCPT : Configurations
i i (XML Schema)
Generic v T?Qgg}%gy- .
DCD . Extension DCD Extension
Coordinator|  Import[ ] = s >§
Capabilities :
Generic v Technology- \y PID
CCD - Specific Extensi XML Inst
Extension CCD xtension nstance
&-/ v
NOTE In this figure, a cylinder shape shows the XML file and a paper shape Shows the capability or [configuration
infoymation. A solid arrow shows the extension of the XML schema file. A broken atrow shows the injection of capability or
confjguration information. A small dotted arrow shows the application of the XML&schema.
Figure 3 — Creation procedure of €CD and DCD
5.2.2 Device capability description (DCD)
The]DCD shall be an XML schema and shall contain the“following:
— |identification information of the device driver;
— |a description of device capabilities of virtual devices supported by the device driver.
5.2.3 Coordinator capability description (CCD)
Thel CCD shall be an XML schéma and shall contain the following:
— |identification information of the coordinator software;
— |a description of coordinator capabilities;
— |qualification’of the supported application program service interface.
5.2.4 Parameterization instance description (PID)
Th PiD b; Id“ IUU dll X;V“_ il Ibi.dl 1ICE dl Ilj bi Id“ CUI I‘Ldill li 1< i’U“UWiI 9.
— identification information of the PID as information exchange profile of ISO 15745;
— a description of parameterization instances with application-defined names;
— configuration data for the device drivers.
© 1SO 2011 — All rights reserved 5
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6 Generic device capability profile template

6.1 General

The generic DCPT defines the common structure of DCPT and is not dependent on technology of a service
interface. A technology-specific DCPT extends the generic DCPT.

6.2 Generic DCPT model

The generic DCPT extends the information of the VDSI model in 1ISO 20242-3. Figure 4 shows the class
structure offthe generic DCPT. The information exchange profile is the root class and contains the ISO 19745
header and| the ISO 15745 body. The ISO 15745 header describes the identification information of a\pragfile.
The I1ISO 19745 body contains one or more generic CCDs. The information exchange profile, theASO 15745
header and|the ISO 15745 body are defined in ISO 15745-1.

InformationExchangeProfile

1.%

GenericCCD

0.*

1.7

GenericDCD

1.7

VirtualDevice

0.”
FunctionObject
0.” 0.”
CommunicationObject Operation

Figure 4 — Class diagram of generic DCPT model

The generic CCD is an abstract class that describes generic capabilities of a coordinator. The number of
generic CCDs is equal to the number of coordinators.

A generic CCD contains generic DCDs. The generic DCD is an abstract class that describes generic
capabilities of device drivers. The number of generic DCDs is equal to the number of device drivers.

6 © 1SO 2011 — All rights reserved
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A generic DCD contains virtual devices. The virtual device is an abstract class that describes generic
capabilities of virtual devices.

A virtual device contains function objects. The function object is an abstract class that describes generic
capabilities of functions of virtual devices.

A function object contains communication objects and operations.

The communication object is an abstract class that describes generic capabilities of communication objects
defined in ISO 20242-3.

The|operation is an abstract class that describes generic capabilities of operations defined in ISQ,_40242-3.

6.3| Generic DCPT XML schema

The|generic DCPT XML schema in Figure 5 describes the information exchange profiletemplate. [The generic
DCRT XML schema includes the generic CCD XML schema and refers to the-generic CCD element. The
DCRT header used in the annotation part of Figure 5 is defined in 7.2.

<?yml version="1.0" encoding="UTF-8" standalone="yes"?>

<xdd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns="http://www.osi.ch/i1s0/I5020242-4/GenericDCPT"
targetNamespace="http://www.osi.ch/iso/IS020£242-4/GenericDCPT"
elementFormDefault="qualified">

<}sd:annotation>

xsd:appinfo source="DCPTHeader.xsd">
<DCPTHeader>
<DCPTIdentification>GenericDCPT</DCPTIdentification>
<DCPTRevision>1.0</DCPTRevision>
<DCPTName>Generic DCPT</DCPTName>
<DCPTSource>GenericDCPT.xsd</DCPTSource>
<DCPTDate>2011-07-01</DCPTDate>
</DCPTHeader>

/xsd:appinfo>

</xsd:annotation>

<f-- * Include GenericCCRY -—-->
<fsd:include schemalocation="GenericCCD.xsd"/>

<|-- * IS015745 Profile Root * -->
<jpsd:element name="TS015745Profile">
xsd:complexType>

<xsd:sequence>

<xsd:elemént ref="ProfileHeader"/>
<xsd:elemént ref="ProfileBody"/>
</xsd:seéguence>

/xsdecemplexType>

<Axsd:element>

<I== OALADERK DATA TIFRS ==
<xsd:element name="ProfileHeader">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="ProfilelIdentification" type="xsd:string"/>

<xsd:element name="ProfileRevision" type="xsd:string" />
<xsd:element name="ProfileName" type="xsd:string"/>
<xsd:element name="ProfileSource" type="xsd:string" />
<xsd:element name="ProfileClassID" type="ProfileClassID DataType"

fixed="InformationExchange"/>
<xsd:element name="ProfileDate" type="xsd:date"

minOccurs="0"/>
<xsd:element name="AdditionalInformation" type="xsd:anyURI"
minOccurs="0"/>

© 1SO 2011 — All rights reserved 7
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<xsd:element name="ISOl5745Reference"
<xsd:element name="IASInterfaceType"

type="IS015745Reference DataType"/>
type="IASInterface DataType"
fixed="CSI"

minOccurs="0"
</xsd:sequence>
</xsd:complexType>
</xsd:element>

<xsd:complexType name="ISOl5745Reference DataType">
<xsd:sequence>

maxOccurs="unbounded" />

<xsd:element name="IS015745Part"

type="xsd:string
fixed="1"/>

<xsd: epremerrt—rrame—tF50+574SFc ot type=lxsdrstriaat
fixed="1"/>
<xsd:ellement name="ProfileTechnology" type="xsd:string"
fixed="None"/>
</xsd:sequence>
</xsd:copplexType>

<xsd:sim

pleType name="ProfileClassID DataType">

<xsd:rejstriction base="xsd:string">
<xsd:enhumeration value="AIP"/>
<xsd:enumeration value="Process"/>
<xsd:enumeration value="InformationExchange"/>
<xsd:enhumeration value="Resource"/>
<xsd:eghumeration value="Device"/>
<xsd:egnhumeration value="CommunicationNetwork"/>
<xsd:enumeration value="Equipment"/>
<xsd:enumeration value="Human"/>
<xsd:eghumeration value="Material"/>
</xsd:rlestriction>

</xsd:sippleType>

<xsd:simpleType name="IASInterface DataType">
<xsd:unfion>

<xsd:sfimpleType>

<xsd:frestriction base="xsd:string">
<xsdl:enumeration value="CSI"/>
<xsd|:enumeration value="HCI"/>
<xsd|:enumeration value="ISI"/>
<xsd:enumeration value="API"/>
<xsdl:enumeration value="CMI™/®>
<xsdl:enumeration value="ESI"/>
<xsd|:enumeration value=“FSI"/>
<xsd|:enumeration valwe="MTI"/>
<xsdl:enumeration value="SEI"/>
<xsd|:enumeration vadue="USI" />
</xsdl: restrictiofi®»

</xsd:lsimpleTyp&>

<xsd:sfimpleTyge>

<xsd:frestriction base="xsd:string">
<xsd: length value="4"/>

</xsd: restriction>

</xsd:

impleTvype

</xsd:union>
</xsd:simpleType>

<!-- * BODY SECTION * —-->
<xsd:element name="ProfileBody">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="GenericCCD" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:schema>

Figure 5 — Generic DCPT XML schema

© 1S0O 2011 — All rights reserved
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The generic CCD XML schema in Figure 6 describes the generic CCD template. The generic CCD XML

schema includes the generic DCD XML schema and refers to the generic DCD element

used in the annotation part of Figure 5 is defined in 7.2.

. The DCPT header

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns="http://www.o0si.ch/is0o/I15020242-4/GenericDCPT"

elementFormDefault="qualified">

<xsd:annotation>
<xsd:appinfo source="DCPTHeader.xsd">

targetNamespace="http://www.osi.ch/iso/I15S020242-4/GenericDCPT"

<DCPTHeader>
<DCPTIdentification>GenericCCD</DCPTIdentification>
<DCPTRevision>1.0</DCPTRevision>

<DCPTName>Generic CCD</DCPTName>
<DCPTSource>GenericCCD.xsd</DCPTSource>
<DCPTDate>2011-07-01</DCPTDate>

</DCPTHeader>

/xsd:appinfo>

</xsd:annotation>

<-- * Include GenericDCD * —-->
<fsd:include schemalocation="GenericDCD.xsd"/>

<!|-- * Elements Declaration * -->

<Asd:complexType name="GenericCCDType" abstractgitrue">
xsd:sequence>
<xsd:element ref="GenericDCD" maxOccurs="unbounded"/>
/xsd:sequence>

xsd:attribute name="name" type="xgdtstring" />
xsd:attribute name="category" type=!Xsd:string"
use="required" fixed="CCD"/>

<Axsd:complexType>
</#sd:schema>

<Asd:element name="GenericCCD" type="GenericCCDType" abstract="true"/>

Figure 6 — Generic CCD XML schema

The| generic DCD XML schema-in Figure 7 describes the generic DCD template. It includes templates of the
virtdal device, the function.object, the communication object and the operation. The DCPT header|used in the
annptation part of Figure-5-is defined in 7.2.
<?¥ml version="2N0" encoding="UTF-8" standalone="yes"?>
<xdd:schema xn{lns:xsd="http://www.w3.0rg/2001/XMLSchema"
Xmlns="http://www.osi.ch/is0/I15020242-4/GenericDCPT"
targetNamespace="http://www.osi.ch/i1s0/15020242-4/GenericDCPT"
elementFormDefault="qualified">
<}sdsannotation>
A-gpr\-inwc SOl ="DCODTHoado Sdn
<DCPTHeader>
<DCPTIdentification>GenericDCD</DCPTIdentification>
<DCPTRevision>1.0</DCPTRevision>
<DCPTName>Generic DCD</DCPTName>
<DCPTSource>GenericDCD.xsd</DCPTSource>
<DCPTDate>2009-03-16</DCPTDate>
</DCPTHeader>
</xsd:appinfo>
</xsd:annotation>
<!-- * Elements Declaration * -->
<xsd:element name="GenericDCD"
type="GenericDCDType" abstract="true"/>
© 1SO 2011 — All rights reserved 9
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<xsd:complexType name="GenericDCDType" abstract="true">

<xsd:sequence>

<xsd:element ref="VirtualDevice" minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>

<xsd:attribute name="name" type="xsd:string"/>
<xsd:attribute name="category" type="xsd:string"
use="required" fixed="DCD"/>

</xsd:complexType>

<xsd:element name="VirtualDevice"
type="VirtualDeviceType" abstract="true"/>

(TR e R 1

e R =Y . o 1 b 1
IrreoaroevIcerypre oS TIracT Troc

<xsd:comptrexfyre—rram
<xsd:selquence>

<xsd:ellement ref="FunctionObject" maxOccurs="unbounded"/>
</xsd:sequence>

<xsd:atjtribute name="name" type="xsd:string"/>
<xsd:atjtribute name="category" type="xsd:string"
use="required" fixed="MODULE" />

</xsd:copplexType>

<xsd:element name="FunctionObject"
type="FunctionObjectType" abstract="true"/>

<xsd:complexType name="FunctionObjectType" abstract="true">
<xsd:selquence>
<xsd:ellement ref="CommunicationObject" minOccurs="0" maxOcgurs="unbounded"/>

<xsd:ellement ref="Operation" minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:atjtribute name="name" type="xsd:string" />
<xsd:atjtribute name="category" type="xsd:string!
use="required" fixed="INTERFACEY/>

</xsd:copplexType>

<xsd:element name="CommunicationObject"
type="CommunicationObjectTypel!' abstract="true" />

<xsd:complexType name="CommunicationOkjectType" abstract="true">
<xsd:atjtribute name="name" type="xgd:string"/>

</xsd:complexType>

<xsd:element name="Operation"
type="OperationType" abstract="true"/>

<xsd:complexType name="QOperationType" abstract="true">

<xsd:atjtribute name="pame" type="xsd:string"/>
<xsd:atjtribute name#"gdtegory" type="xsd:string"
usez"required" fixed="OPERATION"/>

</xsd:complexType>

</xsd:schema>

Figure 7 — Generic DCD XML schema

7 Common rules for DCPT

7.1 General
The common rules shall be used for the extension of DCPT. Names of XML elements (tags) may be defined

corresponding to a coordinator and to devices. Any attributes and elements may be added for a special
purpose that is not addressed by this part of ISO 20242.

10 © 1S0 2011 — All rights reserved
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7.2 DCPT header

The identification information of a DCD and CCD is described with xsd:appinfo element of xsd:annotation in
XML Schema. The DCPT header contains the attributes specified in Table 1. The XML data types used in
Table 1 are defined in REC-xmlschema-2-20041028".

Table 1 — DCPT header elements

Element Description

DCPTldentification DCPT identification.
XML data type : string

EXAMPLE ABC-123-XX

DCPTRevision Revision of the DCPT.
XML data type : string

EXAMPLE 2.34

DCPTName Descriptive name of the DCPT.
XML data type : string

EXAMPLE DCD Thermometer

DCPTSource Identification of the DCPT developer.
XML data type : string

EXAMPLE ASAM

DCPTClassID Identification of the profile class.

XML data type : string

Valid profile classes are:
GenericDCPT
TechnlogySpecificDCPT
CCD
DCD

EXAMPLE DCD

DCPTDate The release date of this revision of the profile in CCYY-MM-DD format.
XML data type,: date

EXAMPLE 2011-09-21

Additionalinformation | Location‘ef diagrams/additional information for the profile.
This field is optional.
XML data type : anyURI

EXAMPLE http://www.asam.net

1SJ20242Reference | ldentifies the part of ISO 20242 (see 1SO20242Part), together with its edition (see
ISO20242Edition) and the technology (see Technology).

Multiple references are allowed, e.g. for a device with more than one communication interface.

1SJ20242Edition Edition of the referenced part of ISO 20242.
XML data type : positivelnteger

EXAMPLE 1

Technology Name of the referenced technology.
XML data type : string
If no ISO 20242 technology is applicable, then the value “None” shall be used.

EXAMPLE None

© 1S0 2011 — All rights reserved 11
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The XML Schema is described in Figure 8.

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema" elementFormDefault="qualified">

<xsd:element name="DCPTHeader">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="DCPTIdentification" type="xsd:string"/>
<xsd:element name="DCPTRevision" type="xsd:string"/>
<xsd:element name="DCPTName" type="xsd:string"/>
<XSd:e—Le-FR Ao =N"NDODTG o e " i—np =N . oo v'\g"
<xsd:element name="DCPTClassID" type="DCPTClassID DataType"/>
<xsd:flement name="DCPTDate" type="xsd:string"/>
<xsd:kelement name="AdditionalInformation" type="xsd:anyURI" minOccurs="0"/>
<xsd:element name="IS5020242Reference" type="I5020242Reference DataType"/>
</xsd:|sequence>
</xsd:clomplexType>
</xsd:elfement>

<xsd:simpleType name="DCPTClassID DataType">
<xsd:rejstriction base="xsd:string">

<xsd:gnhumeration value="GenericDCPT"/>
<xsd:ehumeration value="TechnlogySpecificDCPT"/>
<xsd:enhumeration value="CCD"/>
<xsd:eghumeration value="DCD"/>
</xsd:restriction>

il

impleType>

<xsd:complexType name="I1S020242Reference DataType">
<xsd:sequence>
<xsd:ellement name="15020242Part" type="xsd:string" fixed="4"/>
<xsd:ellement name="IS020242Edition" type="xsd¥ystring" fixed="1"/>
<xsd:ellement name="Technology" type="xsd:stuing"/>
</xsd:sequence>

</xsd:complexType>

</xsd:schlema>

Figure 8— DCPT header XML schema

7.3 Extepsion of profile template

7.3.1  Creqting DCD

A DCD conptains device type specific elements which are derived from technology-specific elements |and
substitute the abstract’elements of the generic DCPT.

NOTE This-part of ISO 20242 does not require the import of the generic or technology-specific XML schemas] into

deVlce_SpeC| ic-BCDs- l—lr\\unuar, independentiv——created-DCDs—will-need-to—contain-the-same—information-as-PCBsdwith

~ J
imported XML schemas of this part of ISO 20242.

The element names (tags) for the DCD may be specific to device types. The elements shall be supplemented
by an attribute named "category" containing a keyword for the type of this element as defined in Table 2. The
content of this attribute is a reference to the corresponding element of generic DCPT.
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Table 2 — Keywords for type of element

Element of generic DCPT Contents of XML attribute "category"
GenericCCD CCD
GenericDCD DCD
VirtualDevice MODULE
FunctionObject INTERFACE
Operation OPERATION

Ad

7.3.
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A d¢
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For
VDS
"init
elen
cred

7.3.
If a
VDS
This
NOT
7.4

Any

ftiormateterments mray getspectific contents forattribute~"category i techmotogy-spetific anmexe
P Assignment of device-specific elements

bvice-specific DCD element contains one or more device-specific virtual device efements whi
ng to any other device-specific DCD element.

evice-specific VD element is the substitute for the generic VD element |and contains ze
ce-specific function object elements which shall not belong to any other.device-specific VD ele

ch shall not

ro or more
ment.

pvice-specific function object element is the substitute for the generje function object element gnd contains

or more device-specific communication object elements {which shall not belong to
ce-specific function object element. Also, the device-specific function object element contg
e device-specific operation elements which shall not belong(to any other device-specific fun
hent.

B Instantiation order for VDSI

the creation of virtual devices, function objects and communication objects via services VI
bl_CreateFuncObject and VDSI_CreateCommObject of ISO 20242-3, an extra XML attrib
Drder", shall supplement virtual device *elements, function object elements and communic

any other
ins zero or
ction object

DS|_Initiate,
ite, named
btion object

hents. This XML attribute is of type unsignedint as defined in XML schema and contains the order for

ting the instance of the element via-VDSI.

i Parameterization of communication objects

value is assigned to _a‘communication object, this value shall be written by the coordina
bl_Write service of VDSI It is possible to define an extra order for writing values to communica
is done using the XML attribute named "initOrder".

E Annex A)provides an example that shows how a communication object can be written multiple tim

Assignment of textual information

element of DCPT may have two kinds of textual information attached. A short message

med

or with the
ion objects.

and a long

sage These messages shall he defined in an extra XMI instance and numbered as described

in Clause 8.

Message numbering is hierarchically organized in numbered text areas with numbered text entries. The text
numbers are assigned to DCPT elements by optional XML attributes of type xsd:unsignedint described in

Tab

le 3.

Table 3 — XML attributes for text assignment

XML attribute name Description of content
areaMsg number of area of short message

infMsg number of short message
areaText number of area of long message

infText number of long message
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7.5 Creating PID

7.5.1 XML instances of CCD classes

An XML instance of a coordinator-specific CCD class describes features of a coordinator. The CCD instance

contains one or more XML instances of DCD classes.

7.5.2 XML instances of DCD classes

An XML instance of a device-specific DCD class describes a device driver that is an entity of a VDSI of

ISO 20242-3-

7.5.3 XMl instances of VD classes
An XML instance of a device-specific VD class describes an instance of a VD created by service' VDSI_Ini

of VDSI. There may be multiple instances of one device-specific VD class. The instance of-a\WD contains
or more insfances of device-specific function object classes.

7.5.4 XML instances of function object classes
An XML ingtance of a device-specific function object class describes an instance of a function object cre
by service YDSI_CreateFuncObject of VDSI. There may be multiple instances of one device-specific fung

object clags. The instance of a function object contains zero or)more instances of device-sp¢g
communicafion object classes and/or zero or more instances of device=specific operation classes.

7.5.5 XMJ instances of communication object classes
An XML indtance of a device-specific communication object class describes an instance of a communicsa

object created by service VDSI_CreateCommObject of *VDSI. There shall be only one instance of
concrete communication object class.

7.5.6 XML instances of operation classes
An XML ingtance of a device-specific opgeration class describes an instance of an operation created impl

with the insfantiation of the associatedfunction object class via VDSI. There shall be only one instance of
device-spegific operation class.

8 Multilingual text elements
For textual {nformation, this part of ISO 20242 defines three kinds of messages:

— short irfformation messages;

iate
yero

hted
tion
cific

tion
one

citly
one

R |Ong N ormation mnccngoc;

— elIror messages.
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These messages shall be contained in an XML instance with a structure defined in Figure 9.

-4:2011(E)

<?xml version="1.0" encoding="UTF-8"?>
<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"

elementFormDefault="qualified">

<xsd:element name="DIT">
<xsd:complexType>

<xsd:sequence>
<xsd:element name="Area" minOccurs="0" maxOccurs="unbounded">
<xsd:complexType>

<xsd:all>
<xsd:element name="SubAreaText" type="SubArealype" />
<xsd:element name="SubAreaMessage" type="SubAreaType"/>
<xsd:element name="SubAreaError" type="SubAreaType"/>
</xsd:all>

<xsd:attribute name="number" type="xsd:unsignedInt" use="required"/»
<xsd:attribute name="name" type="xsd:Name" use="optiondl"/>

</xsd:complexType>
</xsd:element>
</xsd:sequence>
/xsd:complexType>
xsd:element>

sd:complexType name="SubAreaType">

xsd:sequence>

<xsd:element name="Entry" type="EntryType"
minOccurs="0" maxOccurs="unbounded™/>

/xsd:sequence>

xsd:complexType>

sd:complexType name="EntryType">
xsd:sequence>
<xsd:element name="Text" type="LangSpecType"
minOccurs="0" maxOccurs="unbounded" />
/xsd:sequence>
xsd:attribute name="number" types'xsd:unsignedInt" use="required"/>
xsd:attribute name="name" Lype="xsd:Name" use="optional"/>
xsd:complexType>

sd:complexType name="LangSpecType">

xsd:simpleContent>

<xsd:extension base=“sd:normalizedString">

<xsd:attribute ndme="lang" type="xsd:language" use="required"/>
</xsd:extensionx

/xsd:simpleCortent>

xsd:complexType>

Lon

Figure 9 — Device information text XML schema

jdnformation messages are placed in XML element <SubAreaText>, short information me

Ssages are

plabCU' ill UiCIIICIIi SUIUAICGTV‘ICbbdgC dlluI CITUl 1T1IC354ytCsS  dIt pidbcu' iII UiUIIIUIIi. Su'
Language-specific messages are placed in XML elements <Text> with the XML attribute "lang" for identifying
the language.
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A.1 General

Annex A
(informative)

ASAM GDI device capability profile template

The ASAM|GDI (Generic Device Interface) specifies a general device interface for testing aBFIications. lhis

annex defines the GDI-specific device capability profile template of ASAM GDI Version 4.4

examples of DCD, CCD and PID.

A.2 GDI-specific profile model

A.2.1 Geheral

, and-provjdes

The GDI-sgecific profile model contains all information that is necessary faf,the device capability descrigtion
and all infofmation that is necessary for parameterization. Figure A.1 shows) the class diagram of GDI-sp€cific
device capgbility profile template.

16

Gengeric DCPT
GenericCCD <l GDl_CCD
T1..*
0,1
GenericCCD <<l GDI_DCD |@— GDI_Header
T1..*
VirtualDevice <<} GDI_Module
TO . CreateParameter
FunctionObject<l GDI_Interface
0,1 ,
0= o OperationlnParameter
CommunicationObject Operation [<FTGDI_Operation|€—
A 07 OperationOutParameter
AttributeReadWrite AttributeReadOnly Parameter

Figure A.1 — Class diagram of GDI-specific DCPT model
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A.2.2 GDI_CCD

The GDI_CCD class shows the capabilities of the GDI-specific coordinator. It inherits the GenericCCD class
and is an abstract class. A coordinator-specific CCD class inherits it and defines capabilities of the specific
coordinator.

A.2.3 GDI_DCD

The GDI_DCD class shows the capabilities of the GDI-specific device driver. It inherits the GenericDCD class
and is an abstract class. A device-specific GDI_DCD class inherits it and defines capabilities of the specific
deviee-griver

A.2l4 GDI_Header

The| GDI_Header class contains additional information, which is used for the instantiation of the dgvice driver.
Thel elements of GDI_Header are described in Table A.1. A definition of GDJ. Header is algo given in
GDIlcommon.xsd in A.6.2.

Table A.1 — Elements of GDI_Header

Element of GDI_Header Element type Description
DCD_Version xsd:unsignedint A number for the DCD versjon
DeviceVersion xsd:unsignedint A number for the device vergion

DriverName xsd:string The name of the driver
DriverVersion xsd:unsignedint A number for the driver verdion
Factory xsd:string The name of the manufactyrer
DIT xsd:string The name of the XML text file
5DI_Version Maijor xsd:unsignedByte Major version number
Minor xsd:unsignedByte Minor version number
Revision xsd:unsignedByte Revision number

A.2l5 GDI_Module

The| GDI_Module class’shows capabilities of the GDI-specific virtual device. It inherits the Virtuallpevice class
and|is an abstract-class. A device-specific GDI_Module class inherits it and defines the capabllities of the
spegific virtual, 'device. A GDI_Module class may have a CreateParameter and is identified by a number
conjained invan’additional XML attribute named "moduleld" of type "xsd:unsignedShort".

A.216_GDI_Interface

The GDI_Interface class shows capabilities of function objects of the GDI-specific virtual device. It inherits the
FunctionObject class and is an abstract class. A device-specific GDI_Interface class inherits it and defines the
capabilities of the device-specific function object. A GDI_Interface class may have a CreateParameter and is
identified by a number contained in an additional XML attribute named "funcld" of type "xsd:unsignedShort".

A.2.7 CreateParameter

The CreateParameter class describes a create parameter of a function object or a virtual device. It is an
abstract class. Each device-specific CreateParameter class inherits it and defines the data type of the create
parameter. VDSI services VDSI_Initiate and VDSI_CreateFuncObject use create parameters.
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A.2.8 GDI_Operation

The GDI_Operation class describes an operation of the GDI-specific virtual device. It inherits the Operation
class and is an abstract class. Each device-specific GDI_Operation class inherits it and defines the
capabilities of the operation. Each GDI_Operation has one operation input parameter and one operation
output parameter that may occur zero or one time in the XML instance. The assignment of a value to the
operation input parameter in the XML instance (PID) marks that the operation shall be executed for
configuration. A GDI_Operation is identified by a number contained in an additional XML attribute named
"operationldld" of type "xsd:unsignedShort".

A.2.9 OperationlnParameter

The OperatjoninParameter marks the execution of an operation. It is an abstract class. Each device-specific
OperationlrfParameter class inherits this class and defines the data type of the input parameter.

A.2.10 OprrationOutParameter

The OperationOutParameter describes the return value of an operation. It is an abstract class and contpins
the value of the output parameter. Each device-specific OperationOutParameter class inherits this class|and
defines the data type of the value.

A.2.11 AtfributeReadOnly

The AttribufeReadOnly class describes a runtime value of the function.object that can only be read. It inhgrits
the CommuiinicationObject class and is an abstract class. Eachdevice-specific AttributeReadOnly dass
inherits this|class and defines the capabilities of each runtime valdé and the data type of the value.

A.2.12 AttributeReadWrite

The AttribuleReadWrite class describes a runtime valUe of the function object that can be read and writtgn. It
inherits thel CommunicationObject class, and is an.abstract class. Each device-specific AttributeReadV}rite
class inherits this class and defines the capabilities’of each runtime value and its data type.

A.2.13 Parameter

The Paramgter class shows the capabilities of a parameter of the function object. A parameter can be fead
and written] The Parameter class inherits the CommunicationObject class and is an abstract class. Bach
device-spegific Parameter class-inherits this class and defines the capabilities of each parameter and its ¢lata

type.
A.2.14 Identificationof GDI communication objects

The instanges ofielasses AttributeReadOnly, AttributeReadWrite and Parameter are identified by a number,
which is thg ceunting of these instances inside a FunctionObject instance, starting at 1.

A.3 Elements for typed Data and Configuration Scenarios

A.3.1 General

In 7.3.3, the XML attribute initOrder was introduced for describing sequences of device configuration, which
concerns the creation of virtual devices, function objects and communication objects. There is another
configuration scenario defined for the data for communication objects, which may get different values at
different times. For this purpose, the class OrderedValue is introduced. OrderedValue is not necessary, if no
data write scenario is defined, but may be used also for this case by using the same value in initOrder of
CommunicationObject and OrderedValue.
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Another element Value is defined to facilitate the inheritation of data types without influencing the inheritation
of structural classes. With this method, the definition of data types for communication objects and create
parameters is decoupled from the definition of the communication object itself. Value is not necessary, if data
types are defined implicitly with the communication object.

A.3.2 OrderedValue

The OrderedValue class describes a value that can be set multiple at different times. Setting a value means to
write the value by using services VDSI_Write or VDSI_Execute. This is applicable for objects of classes
AttributeReadWrite, Parameter and OperationinParameter. The ordered value is an abstract class. It contains
an i*\ifinlieing orderin-its XML -attribute initOrder that describes- when-the value shall be set_and-the value itself.
Each device-specific OrderedValue class inherits the OrderedValue class and defines the data|type of the
valye (see Figure A.2).

AttributeReadWrite Parameter OperationinParameter

0..*

=] OrderedValue [<

Figure A.2 — Element OrderedValue‘for configuration scenarios

A.3l3 Value

The| Value class describes an element of typé)xsd:anyType, which may be restricted to any other type and
therefore it is a placeholder for any element.type defined in the device capability description elsgwhere. The
use|of this extra element facilitates a deceupled inheritation for the definition of data types (see Figure A.3).

CreateParameter AttributeReadOnly OperationOutParameter

L.

Value <
0,1

Figure A.3 — Element Value for decoupled type definitions

Value contains the data, which is exchanged with service primitive parameter Create Parameter, when service
VDSI_Initiate is used for instantiation of a virtual device or when service VDSI_CreateFuncObject is used for
instantiation of a function object.

For configuration, no data exchange happens with communication object AttributeReadOnly and with
OperationOutParameter of GDI_Operation. But Value may be used to present the data type of the objects.

Value is also used together with OrderedValue for classes AttributeReadWrite, Parameter and
OperationinParameter, if a configuration scenario with different values at different times is needed. If no
configuration scenario is needed, Value may also be used instead of OrderedValue with AttributeReadWrite,
Parameter and OperationinParameter (see Figure A .4).
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OrderedValue o Value

Figure A.4 — Elements Value and OrderedValue for configuration scenarios

A.4 Additional type identification to generic DCPT

Tables A.2 to A.4 contain technology-specific type identifications for create parameter, communication objects
and operatipp-parameters-

Table A.2 — Type identification for communication objects

Element pf technology-specific | Contents of XML attribute "category" Contents of XML attribute
DCPT "readonly"?
AtfributeReadWrite ATTRIBUTE false
AttributeReadOnly ATTRIBUTE true
Parameter PARAMETER (false)
@  The extrh XML attribute "readonly” of type xsd:boolean is mandatory for AttributeReadWrite and AttributeReadOnly. If it is falso
used with Parpmeter, it shall have the content "false".

Table A.3 — Type identification for opération parameters

Elgment of technology-specific DCPT Contents of XML attribute "category”
OperationinParameter IN
OperationOutParameter ouT
Table A.4 — Type identification for create parameters
Elgment of technology-specific DCPT Contents of XML attribute "category”

CreateParameéter CREATEPARAMETER

A.5 Additional XMI attributes to generic DCPT

The communicationyebjects AttributeReadOnly and AttributeReadWrite may be used for unsolicited ¢lata
transmission with\services VDSI_InfReport and VDSI_Accept. A request for using these services at runtime is

done at corffiguration time by setting the XML attributes infReport and accept of type xsd:boolean to the vplue
true (see TablecrA.5)

Table A.5 — XML attributes for unsolicited data transfer

XML attribute name Used with object Description of content
infReport AttributeReadWrite, Request for using service VDSI_InfReport
AttributeReadOnly
accept AttributeReadWrite Request for using service VDSI_Accept
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A.6 GDI-specific device capability profile template

A.6.1 General

GDIcommon.xsd is an XML schema that contains base classes. These base classes can be used to describe
an XML schema that contains all information for the device capability description and all information that is
necessary for parameterization. The defined types Parameter and AttributeReadWrite may be extended with
elements OrderedValue and Value. In this case Value may have a data type, which may be defined in an
extra XML schema. Also, the defined types CreateParameter, AttributeReadOnly and OperationOutParameter
may be extended by Value elements of external defined data types.

NOTE If elements OrderedValue and Value are not used and the communication objects contain valueg of simple or
complex data type, there might be another construction of the XML schema, based on the extension of\valug data types.

In this case, GDIcommon.xsd can be used as a sample for the structure of a resulting XML instance and

XMY attributes.

A.6l2 XML schema : GDIcommon.xsd

€ necessary

xsd:annotation>

<DCPTHeader>

</DCPTHeader>
</xsd:appinfo>
/xsd:annotation>

<?¥ml version="1.0" encoding="UTF-8"?>
<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"

03-16</DCPTDate

elementFormDefault="qualified" attributeFormDéfault="unqualified">

!-— Header information is contained in each schema fide -->

<xsd:appinfo source="http://www.asam.net/I1S020242-4/DCPTHeader.xsd">

<DCPTIdentification>GDI_ Common</DCPTIdentdfication>
<DCPTRevision>1.0</DCPTRevision>
<DCPTName>GDIcommon</DCPTName>
<DCPTSource>GDIcommon.xsd</DCPTSouxrce>
<DCPTClassID>TechnlogySpecificDCPT</DCPTClassID>
<DCPTDate>2009-
<IS020242Reference>
<IS020242Edition>1</IS020242Edition>
<Technology>ASAM-GDI</Tedhnology>
</IS020242Reference>

<xsd:attribute name="areaText"

<xsd:attributeGroup name="TextAttributes">
<xsd:attribute name="areaMsg"

!-- Valid conten®for XML-Attribut category (kind of DCD element) -->
<Asd:simpleType name="Category">

<xsd:restrigtion base="xsd:string">

<xsd:epumération value="MODULE"/>

<xsd:enumeration value="INTERFACE"/>

<xsd:enumeration value="CREATEPARAMETER"/>

<¥sd:enumeration value="PARAMETER"/>

<msd:enumeration value="ATTRIBUTE"/>

bu.@llul[lCLdLil)ll dllUc= UroRAIL IUN

<xsd:enumeration value="IN"/>

<xsd:enumeration value="OUT"/>

<xsd:enumeration value="DCD"/>

<xsd:enumeration value="CCD"/>

</xsd:restriction>
</xsd:simpleType>
<!-- Group of attributes for assigning multilingual text to elements -->

type="xsd:unsignedShort" use="optional"/>
<xsd:attribute name="infMsg" type="xsd:unsignedShort" use="optional"/>
type="xsd:unsignedShort" use="optional"/>
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<xsd:attribute name="infText" type="xsd:unsignedShort" wuse="optional"/>
</xsd:attributeGroup>

<!-- Basic type definition for most elements used in the DCD -->

<xsd:complexType name="TNamedDCDElement" abstract="true">

<xsd:attribute name="name" type="xsd:string" use="optional"/>
<xsd:attribute name="initOrder" type="xsd:unsignedInt" use="optional"/>
<xsd:attributeGroup ref="TextAttributes"/>

</xsd:complexType>

<xsd:complexType name="TOrderedValue" abstract="true">
<xsd: seerern
<xsd:klement name="Value" type="xsd:anyType"/>
</xsd:|sequence>
<xsd:alttribute name="initOrder" type="xsd:unsignedInt" use="required"/>
</xsd:complexType>

<!-- Vilrtual Devices have additional XML-attributes "moduleId"
and category="MODULE". -->

<xsd:complexType name="GDI Module" abstract="true">
<xsd:cpmplexContent>
<xsd:extension base="TNamedDCDElement">
<xsdl:attribute name="moduleId" type="xsd:unsignedShort"
use="required"/>
<xsdl:attribute name="category" type="Category"
use="required" fixed="MODULE" />
</xsd:extension>
</xsd:lcomplexContent>
</xsd:complexType>

<!-- Function Objects have additional XML-attk¥butes "funcId" and
caftegory="INTERFACE". -->

<xsd:complexType name="GDI Interface" abstract="true">
<xsd:cjomplexContent>
<xsd:extension base="TNamedDCDElement">

<xsdl:attribute name="funcId" type="xsd:unsignedShort"
use="required™ /(>

<xsdl:attribute name="categOry" type="Category"
use="required" fixed="INTERFACE"/>

</xsd:extension>
</xsd:fcomplexContent>
</xsd:clomplexType>

<!-- Create Param€ter have an additional XML-attribute
cajtegory="CREATEPARAMETER" -->

<xsd:complexType name="CreateParameter" abstract="true">

<xsd:ptttibute name="category" type="Category"
use="required" fixed="CREATEPARAMETER" />
<xsd:etribuntrecronp—ref=TentAttibutrest

</xsd:complexType>

<!-- Communication Objects which may be changed have readonly="false" -->

<xsd:complexType name="CommunicationObjectReadWrite" abstract="true">
<xsd:complexContent>
<xsd:extension base="TNamedDCDElement">
<xsd:attribute name="readonly" type="xsd:boolean"
fixed="false"/>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>

22
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<!-- Communication Objects which may not be changed have readonly="true" -->

<xsd:complexType name="CommunicationObjectReadOnly" abstract="true">
<xsd:complexContent>
<xsd:extension base="TNamedDCDElement">
<xsd:attribute name="readonly" type="xsd:boolean"
use="required" fixed="true"/>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>

<!-- GDI-Parameter are Communication Objects that may be changed

1l - U2 DN ome o
oIrer rrex CaoCcCgoTryY T 2N T IS T

xsd:complexType name="Parameter" abstract="true">
<xsd:complexContent>
<xsd:extension base="CommunicationObjectReadWrite">
<xsd:attribute name="category" type="Category"
use="required" fixed="PARAMETER"/>
</xsd:extension>
</xsd:complexContent>
/xsd:complexType>

!-— GDI-Attribute have to be separated in readonly and xead/write
Communication Objects -->

xsd:complexType name="AttributeReadWrite" abstract=!'true">
<xsd:complexContent>
<xsd:extension base="CommunicationObjectReadlirite">
<xsd:attribute name="category" type="Category"

use="required" fixed="ATTRIBUTE" />
<xsd:attribute name="infReport" type®"xsd:boolean"/>
<xsd:attribute name="accept" type="xsd:boolean"/>

</xsd:extension>
</xsd:complexContent>
/xsd:complexType>

xsd:complexType name="AttributeReadOnly" abstract="true">
<xsd:complexContent>
<xsd:extension base="CommunicationObjectReadOnly">
<xsd:attribute name="ecategory" type="Category"
use=""required" fixed="ATTRIBUTE" />
<xsd:attribute hame="infReport" type="xsd:boolean"/>
</xsd:extension>
</xsd:complexCohtenht>
/xsd:complexType>

!-— Operatiens -->
xsd:complexType name="GDI Operation" abstract="true">

<xgdixcomplexContent>
<xsd:extension base="TNamedDCDElement">

<l o i~ = 10 e il i 10 <l 2 PNak’™ re L
seHsEErieute et ererarteata A sehrsestgreaShere
use="required"/>
<xsd:attribute name="category" type="Category"
use="required" fixed="OPERATION"/>

</xsd:extension>
</xsd:complexContent>
</xsd:complexType>

<xsd:complexType name="OperationOutParameter" abstract="true">
<xsd:attribute name="category" type="Category"
use="required" fixed="0OUT"/>
<xsd:attributeGroup ref="TextAttributes"/>
</xsd:complexType>
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<xsd:complexType name="OperationInParameter" abstract="true">
<xsd:attribute name="category" type="Category"

<xsd:

<!-- De

<xsd:co
<xsd:
<xs

use="required" fixed="IN"/>

attributeGroup ref="TextAttributes"/>

</xsd:complexType>

vice Driver (when instantiated) -->
mplexType name="TVersion">
sequence>

d:element name="Major" type="xsd:unsignedByte" />

<xsd:

<xsd:element name="Minor" type="xsd:unsignedByte" />
<xsgrretemert—rame=Revistorl—type SchorstoredBytet
</xsd|: sequence>
</xsd:complexType>
<xsd:complexType name="THeader">
<xsd:|sequence>
<xs[d:element name="DCD Version" type="xsd:unsignedInt"/>
<xs(d:element name="DeviceVersion" type="xsd:unsignedInt"/>
<xs(d:element name="DriverName" type="xsd:string"/>
<xs(d:element name="DriverVersion" type="xsd:unsignedInt"/>
<xs(d:element name="Factory" type="xsd:string"/>
<xs(d:element name="DIT" type="xsd:string"/>
<xs[d:element name="GDI Version" type="TVersion"/>
</xsd|: sequence>
</xsd:clomplexType>
<xsd:complexType name="GDI DCD" abstract="true">
<xsd:|sequence>
<xs[d:element name="GDI Header" type="THeader" minOccurs="0"/>
</xsd|: sequence>
<xsd:pttribute name="category" type="Category"

use="required" fixed="DCD"%LX
httributeGroup ref="TextAttributes"/>

<sfsd:attribute name="dllPath" type="xsd:string" use="required"/>
<gsd:attribute name="driverVersionl' type="xsd:int" use="required"/>
</xsd:clomplexType>
</xsd:schema>
A.7 Examples of DCD
A.7.1 General
DCDa1.xsd| and DCDa2xsd are XML schema examples of DCD which extend the XML schema in
GDICommgn.xsd in accordance with the device capabilities of the device drivers. The names of the XML
elements njay be defined in accordance with the claims of the user. The structural information of an XML

element is ¢

efined-by the content of XML attribute "category".

A.7.2 XML-schema—D€batxsd

<?xml ver
<xsd:sche

<xsd:an
<xsd:a
<DCPTH
<DCPT
<DCPT
<DCPT
<DCPT
<DCPT
<DCPT

sion="1.0" encoding="UTF-8"7?>

ma xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified" attributeFormDefault="unqualified">

notation>

ppinfo source="http://www.asam.net/IS020242-4/DCPTHeader.xsd">

eader>

Identification>DCD1</DCPTIdentification>

Revision>1.0</DCPTRevision>

Name>DCD1</DCPTName>

Source>DCD1.xsd</DCPTSource>

ClassID>DCD</DCPTClassID>

Date>2009-03-16</DCPTDate>
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<IS020242Reference>
<IS020242Edition>1</IS020242Edition>
<Technology>ASAM-GDI</Technology>
</IS020242Reference>
</DCPTHeader>
</xsd:appinfo>
</xsd:annotation>

<xsd:include schemalLocation="GDICommon.xsd"/>

<!-- Main type is GDI DCD with contained Virtual Device Types.
There may be many different Virtual Device Types contained. -->

xsd:complexType name="Driver01l">
<xsd:complexContent>
<xsd:extension base="GDI DCD">
<xsd:sequence>
<xsd:element name="myDeviceOl" type="Device(Ol"
minOccurs="0" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
/xsd:complexType>

!-—- Virtual Device Types have fixed numbers for identifi)cation in moduleID.
This is a restriction of type GDI Module. If you'want to avoid
restriction, move attribute moduleId from type’\GDI Module with a fixed
number to type DeviceOl below, which then is &n extension of GDI_Module
and type DeviceOl will be obsolete. -->

xsd:complexType name="DeviceOl ">
<xsd:complexContent>
<xsd:restriction base="GDI Module">
<xsd:attribute name="moduleId" type*"xsd:unsignedShort"
use="required" fixed="1000"/>
</xsd:restriction>
</xsd:complexContent>
/xsd:complexType>

!-— Virtual Device Types ,typically contain a Create Paramter of a specific
type and several Function Objects of different types.
This exemplary Furichlion Object type describes an input channel and it is
possible to use up) to 16 channels with each Virtual Device instance. -->

<gsd:complexType namé="Device(0l">

<xsd:complexCaofitent>

<xsd:extensdonr” base="Device(0l ">
<xsd:sequente>
<xsd:element name="NumOfChannel" type="CRParamDevice"/>
<xsdielement name="fnADInput" type="IFADInput"

minOccurs="0" maxOccurs="16"/>

</Xsd:sequence>

<Axsd:extension>

ki Yal i i
reaAv =T reehT

</xsd:complexType>

<!-- A simple Create Parameter for the Virtual Device of type DeviceOl-->

<xsd:complexType name="CRParamDevice">
<xsd:complexContent>
<xsd:extension base="CreateParameter">
<xsd:sequence>
<xsd:element name="Value" type="xsd:unsignedShort" default="5"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
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<xsd:

<xsd:attribute name="funcId"

<!-- Function Object Types have fixed numbers for identification in funcID.
This is a restriction of type GDI Interface.
restriction, move attribute funcId from type GDI Interface with a fixed
number to type IFADInput below,
GDI Interface and type IFADInput will be obsolete. -->

If you want to avoid

which then is an extension of

<xsd:complexType name="IFADInput ">
<xsd:complexContent>

restriction base="GDI_ Interface">
type="xsd:unsignedShort"

</xsd:
</xsd:c

<!-— A
<xsd:c
<xsd:

<xs
</xs

use="required" fixed="1077"/>
</xsd:restriction>
</xsd :eomet e
</xsd:domplexType>
<!-- A |simple Function Object type for the Virtual Device of type Devicell.
Fynction Object types typically contain a Create Parameter and severad
Cdmmunication Objects of kind GDI-Attribute or GDI-Parameter.
An| example with additional GDI-Operation is given in DCD2.xsd -->
<xsd:cdmplexType name="IFADInput">
<xsd:domplexContent>
<xsd:extension base="IFADInput ">
<xsd:sequence>
<xgd:element name="Interrupt" type="CRParamIFADInput"/>
<xgd:element name="Polarity" type="PolarityType" minOcgurs="0"/>
<xgd:element name="Channel" type="ChannelType" mninOccurs="0"/>
<xgqd:element name="ADValue" type="ADValueType" minOccurs="0"/>
</xqd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:domplexType>
<!-- A |simple Create Parameter for the Funcdtion Object of type IFADInput -->
<xsd:conplexType name="CRParamIFADInput'>
<xsd:domplexContent>
<xsd:extension base="CreateParameter">
<xsd:sequence>
<xgqd:element name="Value"( tybe="xsd:unsignedShort" default="5"/>
</xqd:sequence>
</xsd:extension>
</xsd:lcomplexContent>
</xsd:domplexType>
<!-- A |simple readonly GDI-Attribute for the Function Object
of] type IFARInput -->
<xsd:cdmplexType name="ADValueType">
<xsd:domplekContent>
<xsd:lektension base="AttributeReadOnly">
<xsdseeren
<xsd:element name="OrderedValue" type="OrderedValueAD" minOccurs="0"/>
</xsd:sequence>

</xsd:extension>

complexContent>
omplexType>
-——>

simple Value-Type for GDI-Attribute of type ADValueType (above)

<xsd:complexType name="OrderedValueAD">

omplexContent>
restriction base="TOrderedValue">

<xsd:sequence>

d:element name="Value" type="xsd:unsignedShort" default="0"/>
d:sequence>
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</xsd:restriction>
</xsd:complexContent>
</xsd:complexType>

<!-- A simple read/write GDI-Attribute for the Function Object
of type IFADInput -->

<xsd:complexType name="PolarityType">
<xsd:complexContent>
<xsd:extension base="AttributeReadWrite">
<xsd:sequence>
<xsd:element name="OrderedValue" type="OrderedValuePolarity"

no AR 11
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</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
/xsd:complexType>
!-— A simple Value-Type for GDI-Attribute of type PolarityType (above) -->

xsd:complexType name="OrderedValuePolarity">
<xsd:complexContent>
<xsd:restriction base="TOrderedValue">
<xsd:sequence>
<xsd:element name="Value" type="TePolarity" default£"0"/>
</xsd:sequence>
</xsd:restriction>
</xsd:complexContent>
/xsd:complexType>

<gfsd:simpleType name="TePolarity">
<xsd:restriction base="xsd:short">
<xsd:enumeration value="0"/>
<xsd:enumeration value="1"/>
</xsd:restriction>
/xsd:simpleType>

!-— A simple GDI-Parameter for the Function Object of type IFADInput -->

xsd:complexType name="CharnelType">
<xsd:complexContent>
<xsd:extension base&"Parameter">
<xsd:sequence>
<xsd:element_@ame="OrderedValue" type="OrderedValueChannel"
minOccurs="0" maxOccurs="unbounded" />
</xsd:sequénce>
</xsd:extémnsion>
</xsd:comptexContent>
/xsd:complexType>

!'-A X simple Value-Type for GDI-Parameter of type ChannelType (above) -->

| ki faal n <l <l 1 ol 1]
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<xsd:complexContent>
<xsd:restriction base="TOrderedValue">
<xsd:sequence>
<xsd:element name="Value" type="xsd:unsignedShort" default="0"/>
</xsd:sequence>
</xsd:restriction>
</xsd:complexContent>
</xsd:complexType>

</xsd:schema>
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A.7.3 XML schema : DCDa2.xsd

<?xml version="1.0" encoding="UTF-8"?>
<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified" attributeFormDefault="unqualified">
<xsd:annotation>
<xsd:appinfo source="http://www.asam.net/I15S020242-4/DCPTHeader.xsd">
<DCPTHeader>
<DCPTIdentification>DCD2</DCPTIdentification>
<DCPTRevision>1.0</DCPTRevision>
<DCPTName>DCD2</DCPTName>
<DCPTSource>DCD2.xsd</DCPTSource>
<OCPTClassID>DCD</DCPTClassID>
<HCPTDate>2007-03-16</DCPTDate>
<IJJSO020242Reference>
<IS020242Edition>1</IS020242Edition>
<Technology>ASAM-GDI</Technology>
</|[I1S020242Reference>
</DJPTHeader>
</xdqd:appinfo>
</xsd:annotation>

<xsd:ijnclude schemalocation="GDICommon.xsd"/>

<!-- Mdin type is GDI DCD with contained Virtual Device Types.
There may be many different Virtual Device Types contained. -->

<xsd:cdmplexType name="Driver02">
<xsd:complexContent>
<¥sd:extension base="GDI DCD">
<xsd:sequence>
<xsd:element name="myDevice02" type="DeviceO2"
minOccurs="0" maxOcelrrs="unbounded" />
</xsd:sequence>
</lxsd:extension>
</xdqd:complexContent>
</xsd:lcomplexType>

<!-- Virdtual Device Types have fixedsraumbers for identification in modulelID.
This is a restriction of type *VDInstance. If you want to avoid
regstriction, move attribute“moduleId from type GDI Module with a fixed
number to type DeviceO2~below, which then is an extension of GDI Module
arld type Device02 willwDe obsolete. -->

<xsd:cgmplexType name="Device02 ">
<xsd:complexConten®>
<xgd:restrictien base="GDI Module">
xsd:attribute name="moduleId" type="xsd:unsignedShort"
use="required" fixed="1002"/>
</Hsd:restxiction>
</xqd:complexContent>
</xsd:lcomplexType>

<!-- This exemplary Virtual Device Type only contains one Function Object
type without restricting the number of instances. -->

<xsd:complexType name="Device(02">
<xsd:complexContent>
<xsd:extension base="Device02 ">
<xsd:sequence>
<xsd:element name="myFunction02" type="MyFunction02Type"
minOccurs="0" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
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<!-- Function Object Types have fixed numbers for identification in funcID.
This is a restriction of type GDI Interface. If you want to avoid
restriction, move attribute funcId from type GDI Interface with a fixed
number to type MyFunction02Type below, which then is an extension of
GDI Interface and type MyFunction02Type will be obsolete. -->

<xsd:complexType name="MyFunction02Type ">
<xsd:complexContent>
<xsd:restriction base="GDI Interface">
<xsd:attribute name="funcId" type="xsd:unsignedShort"
use="required" fixed="1008"/>
</xsd:restriction>

3 3 o e =
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</xsd:complexType>

!-— This Function Object type example contains only the Create Paramet€rn
and one optional Operation. -->

<xsd:complexType name="MyFunction02Type">
<xsd:complexContent>
<xsd:extension base="MyFunctionO02Type ">
<xsd:sequence>
<xsd:element name="myCRPar02" type="cpType02¥/>
<xsd:element name="myOperation02" type="myOperation02Type"
minOccurs="0"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>

!-— The Create Parameter of this Function Qbject type is a simple structure
for a typical poor serial interface with restricted speed and fixed
bits per transmitted character. -->

xsd:complexType name="cpTypel02">
<xsd:complexContent>
<xsd:extension base="CreateRarameter">
<xsd:sequence>
<xsd:element name="Value" type="serialCom"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContentd>
</xsd:complexType>

xsd:complexType, hame="serialCom">
<xsd:sequenqgé&>
<xsd:elemént name="speed" type="speedType"/>
<xsd:ed@mént name="length" type="xsd:integer" fixed="8"/>
</xsd:seguence>
</xsd:cenplexType>

<xgd¥simpleType name="speedType">
<xsd:restriction base="xsd:int">

<l s 1 (KoY. WaVaX1]}
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<xsd:enumeration value="4800"/>
<xsd:enumeration value="9600"/>
</xsd:restriction>
</xsd:simpleType>

<!-- This Operation has optional input and output values. -->

<xsd:complexType name="myOperation02Type ">
<xsd:complexContent>
<xsd:restriction base="GDI Operation">
<xsd:attribute name="operationId" type="xsd:unsignedShort"
use="required" fixed="1009"/>
</xsd:restriction>
</xsd:complexContent>
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</xsd:complexType>

<xsd:complexType name="myOperation02Type">
<xsd:complexContent>
<xsd:extension base="myOperation02Type ">
<xsd:sequence>
<xsd:element name="OutValue" type="op0O2outType" minOccurs="0"/>
<xsd:element name="InValue" type="op02inType" minOccurs="0"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>

<!-- The input parameters for this operation may be a sequence of ordered
values. If accordingly instantiated, from this follow multiple requests
(gnd confirmations) of service VDSI Execute (ISO 20242.3) -->

<xsd:domplexType name="op02inType">
<xsd:complexContent>
<®sd:extension base="OperationInParameter">
<xsd:sequence>
<xsd:element name="Input" type="orderedvalueop02in"
maxOccurs="unbounded" />
</xsd:sequence>
</lxsd:extension>
</xqd:complexContent>
</xsd:lcomplexType>

<xsd:domplexType name="orderedvalueop02in">
<xsd:complexContent>
<Ysd:restriction base="TOrderedValue">
<xsd:sequence>
<xsd:element name="Value" type="xsd:double"/>
</xsd:sequence>
</lxsd:restriction>
</xdqd:complexContent>
</xsd:lcomplexType>

<!-- The output parameters for this operation is a special type "void",
which defines, that the accordingly XML element has to be empty.
Inplementations of servicewVDSI Execute (e.g. Annex A of ISO 20242.3)
will define this case alko) (e.g. NULL pointer). It simply means,
that there will be no Qutput value for this operation -->

<xsd:domplexType name=lepl2outType">
<xsd:complexContent>
<ysd:extension{base="OperationOutParameter">
<xsd:sequerge>
<xsd:element name="Value" type="void"/>
</xsd:seguence>
</lxsd:exteénsion>
</xdd:gbomplexContent>
</xsd:|lcCmplexType>

<xsd:complexType name="void"/>

</xsd:schema>

A.8 Example of CCD

A.8.1 General

CCDa.xsd is an XML schema example of CCD that describes an XML schema for the parameterization of two
device drivers.
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A.8.2 XML schema : CCDa.xsd

<?xml version="1.0" encoding="UTF-8"?>

<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified" attributeFormDefault="unqualified">

<xsd:annotation>

<xsd:appinfo source="http://www.asam.net/IS020242-4/DCPTHeader.xsd">

<DCPTHeader>

<DCPTIdentification>CCD1</DCPTIdentification>

<DCPTRevision>1.0</DCPTRevision>
<DCPTName>CCDa</DCPTName>

<DCPTSource>CCDa.xsd</DCPTSource>

<DCPTClassID>CCD</DCPTClassID>

<DCPTDate>2009-03-16</DCPTDate>

<IS020242Reference>
<IS020242Edition>1</IS020242Edition>
<Technology>ASAM-GDI</Technology>

</IS020242Reference>

</DCPTHeader>

</xsd:appinfo>

</xsd:annotation>

descriptions of all devices,
<xsd:include schemaLocation="DCDal.xsd"/>
<xsd:include schemalocation="DCDa2.xsd"/>

<!--  * I5015745 Profile Root * -->
<xsd:element name="IS015745Profile">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="ProfileHeader"/>
<xsd:element ref="ProfileBody"/x
</xsd:sequence>
</xsd:complexType>
</xsd:element>

<!-- * HEADER DATA TYPES * -=>
<xsd:element name="ProfileHeader">
<xsd:complexType>
<xsd:sequence>
<xsd:element
<xsd:element
<xsd:elemebt
<xsd:elefient
<xsd:elenent

name="ProfileIdentification"
name="ProfileRevision"
name="ProfileName"
name="ProfileSource"
name="ProfileClassID"

name="ProfileDate"
minOccurs="0"/>
name="AdditionalInformation"
minOccurs="0"/>
name="I1S015745Reference"

u oo

<xs@relement

<Xsd:element

<xsd:element

<!-- A coodinator capability description contains the capability
which will be usable

>

type="xsd:string"/>
type="xsd:string"/>
type="xsd:string"/>
type="xsd:string"/>
type="ProfileClassID DataTyp
fixed="InformationExchange"/
type="xsd:date"

type="xsd:anyURI"

type="1IS015745Reference Data

Type" />

k] 2 - T -
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Typ
minOccurs="0"
</xsd:sequence>
</xsd:complexType>
</xsd:element>

<xsd:complexType
<xsd:sequence>
<xsd:element
<xsd:element
<xsd:element
</xsd:sequence>
</xsd:complexType>

name="IS015745Part"
name="IS015745Edition"
name="ProfileTechnology"

type="xsd:string"
type="xsd:string"
type="xsd:string"

. e o o
type=1FASTrterface—Patafyre
fixed="CSI"
maxOccurs="unbounded" />

name="IS015745Reference DataType">

fixed="1"/>
fixed="1"/>
fixed="None" />
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<xsd:simpleType name="ProfileClassID DataType">
<xsd:restriction base="xsd:string">

</xsd:restriction>

<xsd:enumeration value="AIP"/>

<xsd:enumeration value="Process"/>
<xsd:enumeration value="InformationExchange"/>
<xsd:enumeration value="Resource"/>
<xsd:enumeration value="Device"/>
<xsd:enumeration value="CommunicationNetwork"/>
<xsd:enumeration value="Equipment"/>
<xsd:enumeration value="Human"/>
<xsd:enumeration value="Material"/>

</xsd:

<xsd:
<xsd
<x

<
</x9
</xsd:

<!--
<xsd:dg
<xsd
<X

. 1 lh
TP TSI YL

simpleType name="IASInterface DataType">
:union>

sd:simpleType>

<xsd:restriction base="xsd:string">

<xsd:enumeration value="CSI"/>
<xsd:enumeration value="HCI"/>
<xsd:enumeration value="ISI"/>
<xsd:enumeration value="API"/>
<xsd:enumeration value="CMI"/>
<xsd:enumeration value="ESI"/>
<xsd:enumeration value="FSI"/>
<xsd:enumeration value="MTI"/>
<xsd:enumeration value="SEI"/>
<xsd:enumeration value="USI"/>

</xsd:restriction>

xsd:simpleType>

sd:simpleType>

<xsd:restriction base="xsd:string">
<xsd:length value="4"/>

</xsd:restriction>

xsd:simpleType>

d:union>

simpleType>

* BODY SECTION * -->
lement name="ProfileBody">
:complexType>
sd:sequence>
<xsd:element name="CCDY
<xsd:complexType>
<xsd:sequencée>

maxOccurs="unbounded">

<xsd:element name="DCD1" type="DriverOl"
minOccurs="0" maxOccurs="unbounded" />
<xsdéedement name="DCD2" type="Driver02"

minOccurs="0" maxOccurs="unbounded" />

</xsd:sequence>

<xsd:attribute name="category"
use="required"

</%xsd:complexType>

type="Category"
fixed="CCD"/>

<l ki i
et

</

</xs
</xsd:
</xsd:sc

xsd:sequence>
d:complexType>
element>

hema>
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A.9 Example of PID

A.9.1 General

SamplePIDa.xml is an XML data example of PID that uses CCDa.xsd as XML schema and describes
parameter instances of the coordinator and the device drivers.

A.9.2 XML : SamplePIDa.xml

<?xml version="1.0" encoding="UTF-8"?>
<ISO015745Profile xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:noNamespaceSchemaLocation="CCDa.xsd">
<ProfileHeader>
<ProfileIdentification>ExampleOfPID</Profileldentification>
<ProfileRevision>1.0</ProfileRevision>
<ProfileName>Example of PID</ProfileName>
<ProfileSource>SamplePIDa.xml</ProfileSource>
<ProfileClassID>InformationExchange</ProfileClassID>
<ProfileDate>2009-03-16</ProfileDate>
<AdditionalInformation>http://www.asam.net/I15020242-4/XPID</AdditionalInformation>
<ISOl5745Reference>
<IS015745Part>1</IS015745Part>
<IS015745Edition>1</IS015745Edition>
<ProfileTechnology>None</ProfileTechnology>
</IS015745Reference>
<IASInterfaceType>CSI</IASInterfaceType>
</ProfileHeader>

<ProfileBody>
<CCD category="CCD">

<DCD1 driverVersion="1" dllPath="ndAB.dll" category="DCD">

<!-- initialize device 1-->
<myDeviceOl initOrder="1" meduleId="1000" category="MODULE">
<NumOfChannel category="CREATEPARAMETER">
<Value>255</Value>
</NumOfChannel>

<!-- initialize (fnADInput -->
<fnADInput funcId="1077" initOrder="2" category="INTERFACE">
<Interruptr~ecategory="CREATEPARAMETER">
<Valuess</Value>
</Interrypt>

<!#3 Nnitialize parameter Channel -->

<Channel initOrder="3" category="PARAMETER" readonly="false">

{f~-- write channel several times -->

<OrderedValue initOrder="4">
<Value>0</Value>

</OrderedvValue>

OrderedValue initOrder="14"
<Value>1</Value>

</OrderedvValue>

<OrderedValue initOrder="24">
<Value>2</Value>

</OrderedvValue>

</Channel>

<!-- initialize the read-only attribute ADValue -->
<ADValue initOrder="3" category="ATTRIBUTE"
readonly="true" infReport="true"/>
</fnADInput>
</myDevice01>
</DCD1>
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<DCD2 driverVersion="1" dllPath="dcd2.dl1l" category="DCD">

<!-- initialize device 02 -->
<myDevice02 initOrder="1" moduleId="1002" category="MODULE">

<!-- initialize myFunction02 -->
<myFunction02 funcId="1008" initOrder="2" category="INTERFACE">
<myCRPar02 category="CREATEPARAMETER">
<Value>
<speed>4800</speed>
<length>8</length>
</Value>

</ CRD fa¥e)
[tycnNr ot

<!-- initialize myOperation02 -->
<nlyOperation02 initOrder="3" category="OPERATION" operationId="1009">

<!|-- execute the operation several times -->

<InValue category="IN">

<Input initOrder="13">
<Value>7.0</Value>

</Input>

<Input initOrder="23">
<Value>14.0</Value>

</Input>

<Input initOrder="33">
<Value>24.0</Value>

</Input>

</[InvValue>

</jmyOperation02>

</myFunction02>
/myDevice02>
</DJD2>
</cdp>
</ProflileBody>
</IS015745Profile>
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Annex B
(informative)

Device capability profile templates for manufacturing applications

B.1 General

Thel MICX (Manufacturing Information Collaboration with XML technology) specifies . the |information
collaboration using XML for manufacturing applications. This annex defines the MICX-spetific device
caphbility profile template of the service interface as information collaboration using ©ASIS PPS™*! and
proyides examples of DCD, CCD and PID.

B.2 MICX profile model

B.2l1 General

The| MICX-specific profile model contains all information that is ngcessary for the device capability] description
and| all information that is necessary for parameterizationi{ Figure B.1 shows the class diagram of
MIQX-specific device capability profile template.
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Figure B.1 — Class diagram of MICX-specific DCPT model
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2 Device

The device class shows the capabilities of the MICX-specific virtual device. It inherits the virtual device class.
A device-specific device class inherits it and defines the capabilities of the device-specific virtual device.

B.2

.3 Activity

The activity class shows the capabilities of MICX-specific activity of the device. It inherits the function object
class, and is an abstract class. A device-specific activity class inherits it and defines the capabilities of the

devi

ce-specific activity.
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4 Requester

requester class shows the capabilities of the requester used by the MICX-specific activity. It
Fation class. It has zero or more message classes of the request message which can be sent
e message classes of the response message which can be received. The\réquester is
BIS PPS-20°,

5 Responder
responder class shows the capabilities of the responder used by the MICX-specific activity. It

ived and zero or one message class of the response messagé which can be sent. It has z
ain objec’ES]cIasses to access the data of the request and ‘the response. The responder is
BIS PPS-2

6 Sender

sender class shows the capabilities of the\'sender used by the MICX-specific activity. It
munication object class. It has zero or mofe message classes of the notify message which ca
zero or n?s?re domain object classes ‘to.write the data of the notify message. The sender i
BIS PPS-2™.

7 Receiver

receiver class shows the capabilities of the receiver used by the MICX-specific activity. It
munication object class.” It has zero or more message classes of the notify message wh
ived. It has zero ormore domain object classes to read the data of the notify message. The
ned in OASIS PRS2

8 Message

message class shows the capabilities of the message which the MICX-specific activity ca
ive. It has one or more transaction classes.

inherits the
and zero or
defined in

inherits the

munication object class. It has zero or more message classes. of the request message which can be

Bro or more
defined in

inherits the
N be sent. It
b defined in

inherits the
ich can be
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n send and

B.2

.9 Domain object

The domain object class shows the capabilities of the domain object which the responder, the sender or the
receiver has. It has one or more primitive element classes.

B.2

.10 Transaction

The transaction class shows the capabilities of the transaction of the message which the MICX-specific
activity can send and receive. It has the primitive element classes. Each specific transaction class inherits the
abstract transaction class. The transaction is defined in OASIS PPS-2",
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B.2.11 Primitive element
The primitive element class shows the capabilities of the OASIS PPS primitive element of the message which

the MICX-specific activity can send and receive. There are nine types of primitive element in OASIS PPS; plan,
order, party, task, operation, lot, resource, process and item. Primitive elements are defined in OASIS PPS-11.

B.3 Additional type identification to generic DCPT

Table B.1 contains technology-specific type identifications for communication objects.

Table B.1 — Type identification for communication objects

Element of technology-specific DCPT Contents of XML attribute "category"?
Responder RESPONDER
Sender SENDER
Receiver RECEIVER

a8  with MIEX, the content of attribute "category" has no relation to the status of the virtual device:"Any content will have a sifilar
meaning as cpntent ATTRIBUTE has with ASAM GDI as described in Annex A.

B.4 MICX-specific device capability profile template

B.4.1 General

MICXCommon.xsd is the XML schema of MICX-specific DCPT that extends XML schema of generic DCHT in
6.3 in accofdance with the MICX-specific DCPT modehof Figure B.1. It imports XML schemas in OASIS PPS
Part 1 and Part 2.

B.4.2 XML schema : MICXCommon.xsd

<?xml version="1.0" encoding="UTF~8" standalone="yes"?>

<xsd:schgma xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns="http://www.mstc.or.jp/micx/IS020242-4/MICX"
xmlns:dcpt="hgtp+//www.osi.ch/is0/15020242-4/GenericDCPT"
xmlns:pps="http://docs.ocasis-open.org/pps/ns/core-elements"”
xmlns:ppse="kttp://docs.oasis-open.org/pps/ns/transaction-messages"
targetNafiespace="http://www.mstc.or.jp/micx/IS020242-4/MICX"
elementFormDefault="qualified">

<xsd:annotatien>
<xsd:lappinfe source="http://www.osi.ch/is0/I1S020242-4/DCPTHeader.xsd">
<DJpFHeader>
DCPTIdentification>MICXCommon</DCPTIdentification>
<DCPTRevision>1.0</DCPTRevision>
<DCPTName>MICX Specific DCPT</DCPTName>
<DCPTSource>MICXCommon .xsd</DCPTSource>
<DCPTClassID>InformationExchangeTemplate</DCPTClassID>
<DCPTDate>2009-02-25</DCPTDate>
<DCPTVender>FAOP</DCPTVender>
<TechnologyReference>
<Technology>FAOP-MICX</Technology>
<Revision>1.0</Revision>
</TechnologyReference>
</DCPTHeader>
</xsd:appinfo>
</xsd:annotation>
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<!-- * Import GenericDCPT,* -->
<xsd:import namespace="http://www.osi.ch/iso/I1S020242-4/GenericDCPT"
schemaLocation="GenericDCPT.xsd" />

<!--  * Import PPS core elements,* -->
<xsd:import namespace="http://docs.oasis-open.org/pps/ns/core-elements"
schemaLocation="pps-core-elements-1.0.xsd"/>

<!-- * Import PPS transaction messages,* -->

<xsd:import namespace="http://docs.oasis-open.org/pps/ns/transaction-messages"
schemalocation="pps-transaction-messages-1.0.xsd"/>

< e ortert—for— MRttt ribut—eategor oo
<gsd:simpleType name="categoryType">

xsd:restriction base="xsd:string">
<xsd:enumeration value="CCD"/>

<xsd:enumeration value="DCD"/>

<xsd:enumeration value="MODULE"/>

<xsd:enumeration value="INTERFACE"/>
<xsd:enumeration value="OPERATION"/>
<xsd:enumeration value="RESPONDER"/>
<xsd:enumeration value="SENDER"/>

<xsd:enumeration value="RECEIVER"/>
/xsd:restriction>

<[xsd:simpleType>

o

— on 1 -
T—DOCTT TCeeITTy

<!-- Valid message type (kind of Messge element) -->
<gsd:simpleType name="messageType">

xsd:restriction base="xsd:string">
<xsd:enumeration value="REQUEST"/>
<xsd:enumeration value="RESPONSE"/>
<xsd:enumeration value="NOTIFY"/>
/xsd:restriction>

<[xsd:simpleType>

<y-- * Elements Declaration * -->

<sfsd:element name="RequestMessage“ltype="MessageType" abstract="true"/>
<gsd:element name="ResponseMessage" type="MessageType" abstract="true"/>
<s#sd:element name="NotifyMessdge" type="MessageType" abstract="true"/>
<gsd:element name="DomainObjéct" type="DomainObjectType" abstract="true"/>
<#sd:element name="Transaetion" type="ppst:TransactionType" abstract="true"/>
<gsd:element name="PrimiltiveElement" type="pps:PrimitiveType" abstract="true"/>

<y!-- * Type Definiti¥on+* -->
<gsd:complexType name="DCDType">
xsd:complexContent>
<xsd:extensidn“Hase="dcpt:GenericDCDType" />
/xsd:compléxContent>

<[xsd:complexType>

<gsd:complexType name="DeviceType">
xsd: domplexContent>
<xsd:extension base="dcpt:VirtualDeviceType"/>

1 i .
St =T FeehT

</xsd:complexType>

<xsd:complexType name="ActivityType">
<xsd:complexContent>

<xsd:extension base="dcpt:FunctionObjectType"/>
</xsd:complexContent>
</xsd:complexType>

<xsd:complexType name="RequesterType">
<xsd:complexContent>
<xsd:extension base="dcpt:0OperationType">
<xsd:sequence>
<xsd:element ref="RequestMessage" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="ResponseMessage" minOccurs="0" maxOccurs="unbounded"/>
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</xsd:sequence>

</xsd:extension>
</xsd:complexContent>

</xsd:complexType>

<xsd:complexType name="ResponderType">
<xsd:complexContent>
<xsd:extension base="dcpt:CommunicationObjectType">
<xsd:sequence>
<xsd:element ref="RequestMessage" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="ResponseMessage" minOccurs="0" maxOccurs="unbounded" />
<xsd:element ref="DomainObject" minOccurs="0" maxOccurs="unbounded"/>

</XS —Sedttrernee
<xsd:attribute name="category" type="categoryType" use="required" fixed="RESPONDER| />
</xsd:extension>
</xsd:domplexContent>
</xsd:cdmplexType>
<xsd:conplexType name="SenderType">
<xsd:cdmplexContent>
<xsd:gxtension base="dcpt:CommunicationObjectType">
<xsd:lsequence>
<xsd:element ref="NotifyMessage" minOccurs="0" maxOccurs="unbdunded" />
<xsd:element ref="DomainObject" minOccurs="0" maxOccurs="unbounded" />
</xsd:sequence>
<xsd:attribute name="category" type="categoryType" use="ré&guired" fixed="SENDER"/>
</xsd:extension>
</xsd:domplexContent>
</xsd:cdmplexType>
<xsd:conplexType name="ReceiverType">
<xsd:cdmplexContent>
<xsd:gxtension base="dcpt:CommunicationObjectTlype">
<xsd:sequence>
<xsd:element ref="NotifyMessage" minOccuts="0" maxOccurs="unbounded"/>
<xsd:element ref="DomainObject" minOceurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:attribute name="category" typesltategoryType" use="required" fixed="RECEIVER"[>
</xsd:extension>
</xsd:domplexContent>
</xsd:cdmplexType>
<xsd:conjplexType name="MessageTlype">
<xsd:cHoice minOccurs="0"¢
<xsd:glement ref="Tran&a¢tion" maxOccurs="unbounded"/>
</xsd:dhoice>
<xsd:aftribute name#&™pdme" type="xsd:string"/>
<xsd:aftribute nanle="message" type="messageType" use="required"/>
</xsd:cdmplexTypeX
<xsd:conplexTyp€ name="DomainObjectType">
<xsd:sgquehice minOccurs="0">
<xsd:glément ref="PrimitiveElement" maxOccurs="unbounded"/>
</xsd: deeen
</xsd:complexType>
<xsd:attribute name="name" type="xsd:string"/>

</xsd:schema>

B.5 Example of DCD schema

B.5.1 General

DCDb.xsd is an XML schema example of DCD that extends the XML schema of MICX-specific DCPT in

Clause B.4

40

in accordance with the device capabilities of the device driver.
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B.5.2 XML schema : DCDb.xsd

<?xml version="1.0" encoding="utf-8"?>

<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns="http://www.mstc.or.jp/micx/I15020242-4/b/Example"
xmlns:micx="http://www.mstc.or.jp/micx/I15020242-4/MICX"
xmlns:pps="http://docs.oasis-open.org/pps/ns/core-elements"
xmlns:ppst="http://docs.oasis-open.org/pps/ns/transaction-messages"
targetNamespace="http://www.mstc.or.jp/micx/I1S020242-4/b/Example"
elementFormDefault="qualified">

<xsd:annotation>
xsd:appinfo source="http://www.osi.ch/iso/I1S020242-4/DCPTHeader.xsd">
<DCPTHeader>
<DCPTIdentification>DCD</DCPTIdentification>
<DCPTRevision>1.0</DCPTRevision>
<DCPTName>DCD Example</DCPTName>
<DCPTSource>DCDb.xsd</DCPTSource>
<DCPTClassID>InformationExchangeTemplate</DCPTClassID>
<DCPTDate>2009-02-25</DCPTDate>
<DCPTVender>FAOP</DCPTVender>
<TechnologyReference>
<Technology>FAOP-MICX</Technology>
<Revision>1.0</Revision>
</TechnologyReference>
</DCPTHeader>
</xsd:appinfo>
/xsd:annotation>

<{-- * Import MICXCommon.xsd,* -—-->
<gfsd:import namespace="http://www.mstc.or.jp/micx/IS020242-4/MICX"
schemaLocation="MICXCommon.xsd" />

<!-- * Import PPS core elements,* -—-->
<fsd:import namespace="http://docs.oagis-open.org/pps/ns/core-elements"
schemaLocation="pps-coré<sélements-1.0.xsd"/>

<y-- * Import PPS transaction~-m&sSsages,* -->
<sfsd:import namespace="http://docs.ocasis-open.org/pps/ns/transaction-messages"
schemalocation=®!pps-transaction-messages-1.0.xsd"/>

<|-- * Elements Declaratioen * -->

<sfsd:element name="Deviee" type="DeviceType"/>

<gsd:element name="ProductionControl" type="ProductionControlType"/>
<sfsd:element names"LoadRecipe" type="LoadRecipeType"/>

<gsd:element names"ExecutionControl" type="ExecutionControlType"/>
<gfsd:element mame="GetInformation" type="GetInformationType"/>
<gsd:element \hiame="EventReport" type="EventReportType"/>

<y-- * DCDVType Definition * -->

<gsd:complexType name="DCDType">

xgdesequence>

<ggd:element ref="Device" minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>

<xsd:attribute name="name" type="xsd:string"/>

<xsd:attribute name="category" type="micx:categoryType" use="required" fixed="DCD"/>
</xsd:complexType>

<!-- * Device Type Definition * -->

<xsd:complexType name="DeviceType">

<xsd:sequence>

<xsd:element ref="ProductionControl" minOccurs="0" maxOccurs="unbounded" />

</xsd:sequence>

<xsd:attribute name="name" type="xsd:string"/>

<xsd:attribute name="category" type="micx:categoryType" use="required" fixed="MODULE"/>
</xsd:complexType>
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<!-- * ProductionControl (Activity) Type Definition * -->

<xsd:complexType name="ProductionControlType">

<xsd:sequence>
<xsd:element ref="LoadRecipe" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="ExecutionControl" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="GetInformation" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="EventReport" minOccurs="0" maxOccurs="unbounded"/>

</xsd:sequence>

<xsd:attribute name="name" type="xsd:string"/>

<xsd:attribute name="category" type="micx:categoryType" use="required"

fixed="INTERFACE"/>
</xsd:complexType>

<!-- * TJoadRecipe (Requester) Type Definition * -->
<xsd:conplexType name="LoadRecipeType">
<xsd:sggquence>
<xsd:glement ref="LoadRecipeRequest" minOccurs="0" maxOccurs="unbounded"/>
<xsd:glement ref="LoadRecipeResponse" minOccurs="0" maxOccurs="unbounded"¢»
</xsd:dequence>
<xsd:aftribute name="category" type="micx:categoryType" use="required"
fixed="OHERATION"/>
</xsd:cdmplexType>
<!-- * HxecutionControl (Requester) Type Definition * -->
<xsd:conplexType name="ExecutionControlType">
<xsd:sggquence>
<xsd:glement ref="ExecutionRequest" minOccurs="0" maxOccirs="unbounded"/>
<xsd:glement ref="ExecutionResponse" minOccurs="0" maxOeCurs="unbounded"/>
</xsd:dequence>
<xsd:aftribute name="name" type="xsd:string"/>
<xsd:aftribute name="category" type="micx:categoryType" use="required"
fixed="OHERATION"/>
</xsd:cdmplexType>
<!-- * dJetInformation (Requester) Type Definition * -->
<xsd:conplexType name="GetInformationType!>
<xsd:sgquence>
<xsd:glement ref="GetInformationRedguest" minOccurs="0" maxOccurs="unbounded"/>
<xsd:glement ref="GetInformationResponse" minOccurs="0" maxOccurs="unbounded"/>
</xsd:dequence>
<xsd:aftribute name="name" typer"xsd:string"/>
<xsd:aftribute name="categoky!) type="micx:categoryType"
use="requifed" fixed="OPERATION"/>
</xsd:cdmplexType>
<!-- * HventReportType\(Receiver) Type Definition * -->
<xsd:conplexType ndme="EventReportType">
<xsd:sgguence>
<xsd:glement Jwef="NotifyEvent" minOccurs="0" maxOccurs="unbounded"/>
<xsd:glement\ref="EventObject" minOccurs="0" maxOccurs="unbounded"/>
</xsd: dequénce>
<xsd:aftgibute name="name" type="xsd:string"/>
<xsd:aterikus - - T 1

i
= ot TTCToTE

cac =) L_Y" t_YJ:’
required" fixed="RECEIVER"/>

~

use=

</xsd:complexType>

<!-- * EventObject Type Definition * -->
<xsd:element name="EventObject">
<xsd:complexType>

<xsd:sequence>

<xsd:element name="EquipmentObject" type="EquipmentType"
minOccurs="0" maxOccurs="unbounded" />

<xsd:element name="PersonnelObject" type="PersonnelType"
minOccurs="0" maxOccurs="unbounded" />

<xsd:element name="ExecutionObject" type="ExecutionType"
minOccurs="0" maxOccurs="unbounded" />

</xsd:sequence>

42
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<xsd:attribute name="name" type="xsd:string"/>
</xsd:complexType>
</xsd:element>

<!-- Definition Type of Equipment elements extended on primitive element -->

<!-- Equipment element -->

<xsd:element name="Equipment" type="EquipmentType" substitutionGroup="pps:Resource"/>
<!-- Equipment Type -->

<xsd:complexType name="EquipmentType">
<xsd:complexContent>
<xsd:restriction base="pps:PrimitiveType">
<xsd:sequence>

[TWaN1] 111
(o)

1 b k]
Toer cCTToTr TIrooTITore T
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<xsd:element ref="pps:Spec" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="pps:Event" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="pps:Description”" minOccurs="0" maxOccurs="unbounded")/>
<xsd:element ref="pps:Author" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="pps:Date" minOccurs="0" maxOccurs="unbounded" />

</xsd:sequence>

<xsd:attribute name="id" type="xsd:string" use="required"/>
<xsd:attribute name="key" type="xsd:long"/>

<xsd:attribute name="name" type="xsd:string" fixed="Equipmént'/>
<xsd:attribute name="type" type="xsd:string"/>
</xsd:restriction>

/xsd:complexContent>

<[xsd:complexType>

<!-- Definition Type of Personnel element extended ®n primitive element -->

<{-- Personnel element -->

<#sd:element name="Personnel" type="PersonnelType” substitutionGroup="pps:Resoufrce"/>
<!-- Personnel Type -->

<gsd:complexType name="PersonnelType">

xsd:complexContent>

<xsd:restriction base="pps:PrimitiveType">

<xsd:sequence>
<xsd:element ref="pps:Capacity"xminOccurs="0" maxOccurs="unbounded" />
<xsd:element ref="pps:Spec" mihOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="pps:EventMmwinOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="pps:Desdription”" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="pps:Author" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="ppss«Date" minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>

<xsd:attribute nameg"id" type="xsd:string" use="required"/>
<xsd:attribute name="key" type="xsd:long"/>

<xsd:attribute_@ame="name" type="xsd:string" fixed="Personnel"/>
<xsd:attribut&.name="type" type="xsd:string"/>

</xsd:restriction>

/xsd:compléxContent>

<[xsd:complexType>

<!-- Defiiniition Type of Recipe element extended on primitive element -->
<!--ARe&cipe element -->
<gfgdselement name="Recipe" type="RecipeType" substitutionGroup="pps:Process"/>

< traEemer—Fwe
<xsd:complexType name="RecipeType">
<xsd:complexContent>
<xsd:restriction base="pps:PrimitiveType">
<xsd:sequence>
<xsd:element ref="pps:Produce" minOccurs="0" maxOccurs="unbounded" />
<xsd:element ref="pps:Consume" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="pps:Assign" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="pps:Spec" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="pps:Description”" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="pps:Author" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="pps:Date" minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:attribute name="1id" type="xsd:string" use="required"/>
<xsd:attribute name="key" type="xsd:long"/>
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<xsd:attribute name="name" type="xsd:string"/>

<xsd:attribute name="type" type="xsd:string" fixed="Recipe"/>

</xsd:restriction>
</xsd:complexContent>
</xsd:complexType>

<xsd:cdmplexCont

ent>

<!-- Definition Type of Work element extended on primitive element -->
<!-- Work element -->
<xsd:element name="Work" type="WorkType" substitutionGroup="pps:Item"/>
<!-- customer Type -->
<xsd:complexType name="WorkType">
<xsd:complexContent>
<xsd: pgestrictiorPase=tppsrPrimitivefypoet
<xsd:lsequence>
<xsd:element ref="pps:Produce" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="pps:Consume" minOccurs="0" maxOccurs="unbounded" />
<xsd:element ref="pps:Spec" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="pps:Description” minOccurs="0" maxOccurs="unbounded" /&
<xsd:element ref="pps:Author" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="pps:Date" minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:attribute name="id" type="xsd:string" use="required"/>
<xsd:attribute name="key" type="xsd:long"/>
<xsd:attribute name="name" type="xsd:string"/>
<xsd:attribute name="parent" type="xsd:string"/>
<xsd:attribute name="type" type="xsd:string" fixed="Work"¥x»
</xsd:restriction>
</xsd:domplexContent>
</xsd:cdmplexType>
<!-- Deflinition Type of Execution Order element extended on primitive element -->
<!-- Exgcution element -->
<xsd:elgment name="Execution" type="ExecutionType! substitutionGroup="pps:Operation"/
<!-- Exgcution Type -->
<xsd:conjplexType name="ExecutionType">

</xsd:complexContent>
</xsd:complexType>

<xsd:yestriction base="pps:PrimitiveType">

<xsd:sequence>
<xsd:element ref="pps:Produce" minOccurs="0" maxOccurs="unbounded" />
<xsd:element ref="pps:Consume" ‘minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="pps:Assign®\minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="pps:Progress" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="pps:Spé&cy) minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="pps:Start" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="ppé&s+End" minOccurs="0" maxOccurs="unbounded" />
<xsd:element ref="pps:Event" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref£&™pps:Description” minOccurs="0" maxOccurs="unbounded"/>
<xsd:element r&€f="pps:Author" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element_ref="pps:Date" minOccurs="0" maxOccurs="unbounded" />
</xsd:sequence’>

<xsd:attribute name="id" type="xsd:string" use="required"/>
<xsd:att&ibute name="key" type="xsd:long"/>

<xsd:ateribute name="name" type="xsd:string"/>
<xsd:leeribure—rame=ltye rpe—tieadu ot tmell i sraa=IlGoacatd-ontt
<xsd:attribute name="status" type="xsd:string"/>

<xsd:attribute name="process" type="xsd:string"/>

</xsd:restriction>

<!-- Definition Type of Accepted Work element extended on relational element -->
<!—AcceptedWork element -->
<xsd:element name="AcceptedWork" type="AcceptedWorkType"

substitutionGroup="pps:Produce"/>

<!—AcceptedWork Type -->
<xsd:complexType name="AcceptedWorkType">
<xsd:complexContent>

<xsd:restriction base="pps:RelationalType">
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<xsd:sequence>
<xsd:element ref="pps:Qty" minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:attribute name="type" type="xsd:string" fixed="Accepted"/>
<xsd:attribute name="lot" type="xsd:string"/>
</xsd:restriction>
</xsd:complexContent>
</xsd:complexType>

<!-- Definition Type of DefectiveWork element extended on relational element -->
<!-- DefectiveWork element -->
<xsd:element name="DefectiveWork" type="DefectiveWorkType"

sttt e et
<|-DefectiveWork Type -->
<gfsd:complexType name="DefectiveWorkType">
xsd:complexContent>
<xsd:restriction base="pps:RelationalType">

<xsd:sequence>

<xsd:element ref="pps:Qty" minOccurs="0" maxOccurs="unbounded" />
</xsd:sequence>

<xsd:attribute name="type" type="xsd:string" fixed="Defectivé'/>
<xsd:attribute name="lot" type="xsd:string"/>
</xsd:restriction>
/xsd:complexContent>
<[xsd:complexType>

<|-Definition Type of Assigned Equipment element exténded on relational element]
<!—AssignedEquipment element -->
<gfsd:element name="AssignedEquipment" type="AssighedEquipmentType"
sulpstitutionGroup="pps:Assign"/>
<l—AssignedEquipment Type -->
<gfsd:complexType name="AssignedEquipmentTypé&>
xsd:complexContent>
<xsd:restriction base="pps:RelationalType">
<xsd:sequence>
<xsd:element ref="pps:Qty" minOgturs="0" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:attribute name="type" type="xsd:string" fixed="Equipment"/>
<xsd:attribute name="resouftce" type="xsd:string"/>
</xsd:restriction>
/xsd:complexContent>
<[xsd:complexType>

<Y-Definition Type of\OrderName element extended on specific element -->
<|—OrderName element, —->
<jfsd:element namé="OrderName" type="OrderNameType" substitutionGroup="pps:Spec"
<|—OrderName Tgpe” -->
<gsd:complexTypeé name="OrderNameType">
xsd:complexContent>
<xsd:restriction base="pps:SpecificType">

<xsd:xsequence>

<xgd:element ref="pps:Char" minOccurs="0" maxOccurs="unbounded"/>
<Axsd:sequence>

Seheebbeieat e mope Mboieel siaee Meegaobeieon Sl Nosgewn
</xsd:restriction>
</xsd:complexContent>
</xsd:complexType>
<!—Definition Type of Length element extended on specific element -->

<!-- Length element -->
<xsd:element name="Length" type="LengthType" substitutionGroup="pps:Spec"/>
<xsd:element name="Qty" substitutionGroup="pps:Qty"/>
<!-- Length Type -->
<xsd:complexType name="LengthType">
<xsd:complexContent>
<xsd:restriction base="pps:SpecificType">
<xsd:sequence>
<xsd:element ref="pps:Qty" minOccurs="0" maxOccurs="unbounded"/>
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</xsd:sequence>
<xsd:attribute name="type" type="xsd:string" fixed="Length"/>
</xsd:restriction>

</xsd:complexContent>

</xsd:complexType>

<!—Message -->
<!—Definition Request Message of LoadRecipe -->
<xsd:element name="LoadRecipeRequest">
<xsd:complexType>

<xsd:complexContent>

<xsd:extension base="micx:MessageType">

<XSO= Sedtreree
<xgd:element name="RecipeRecord">
<Ysd:complexType>
xsd:complexContent>
<xsd:restriction base="ppst:TransactionType">
<xsd:sequence>
<xsd:element ref="ppst:App" minOccurs="0"/>
<xsd:element ref="ppst:Condition" minOccurs="0" maxOccurs="unpounded"/>
<xsd:choice minOccurs="0">
<xsd:element ref="pps:Item" minOccurs="0" maxOccurs="unbgunded" />
<xsd:element ref="pps:Process" minOccurs="0" maxOccurs='ynbounded"/>
</xsd:choice>
</xsd:sequence>
<xsd:attribute name="id" type="xsd:string" use="reglired"/>
<xsd:attribute name="action" type="xsd:string" figed="Add"/>
<xsd:attribute name="transaction" type="xsd:stxring"/>
<xsd:attribute name="profile" type="xsd:string™%
<xsd:attribute name="confirm" type="xsd:string"/>
<xsd:attribute name="create" type="xsd:dateTime" />
<xsd:attribute name="sender" type="xsd:string"/>
<xsd:attribute name="description" type=Vksd:string"/>
</xsd:restriction>
/xsd:complexContent>
</lxsd:complexType>
</Hsd:element>
</xdd:sequence>
</xsd:extension>
</xsd:lcomplexContent>
</xsd:domplexType>
</xsd:ellement>

<!—Definition Response MesSage of LoadRecipe -->
<xsd:elgment name="LoadRé&eipeResponse">
<xsd:cgmplexType>
<xsd:domplexContent>
<xsd:extension Kas&€="micx:MessageType">
<xsd:sequenceX
<xgd:element) name="RecipeRecord">
<Ysd:complexType>
xsdi complexContent>
<&sd:restriction base="ppst:TransactionType">

<l

Se-Seere

<xsd:element ref="ppst:Error" minOccurs="0" maxOccurs="unbounded" />
<xsd:element ref="ppst:App" minOccurs="0"/>

<xsd:choice minOccurs="0">

<xsd:element ref="pps:Item" minOccurs="0" maxOccurs="unbounded"/>

<xsd:element ref="pps:Process" minOccurs="0" maxOccurs="unbounded"/>
</xsd:choice>
</xsd:sequence>
<xsd:attribute name="id" type="xsd:string" use="required"/>
<xsd:attribute name="action" type="xsd:string" fixed="Confirm"/>
<xsd:attribute name="transaction" type="xsd:string"/>
<xsd:attribute name="profile" type="xsd:string"/>
<xsd:attribute name="create" type="xsd:dateTime"/>
<xsd:attribute name="sender" type="xsd:string"/>
<xsd:attribute name="description" type="xsd:string"/>
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</xsd:restriction>
</xsd:complexContent>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
</xsd:element>

<!—Definition Request Message of Execution -->
<xsd:element name="ExecutionRequest">
cometerfye
<xsd:complexContent>
<xsd:extension base="micx:MessageType">
<xsd:sequence>
<xsd:element name="ExecutionOrder">
<xsd:complexType>
<xsd:complexContent>
<xsd:restriction base="ppst:TransactionType">
<xsd:sequence>
<xsd:element ref="ppst:App" minOccurs="0"/>
<xsd:element ref="ppst:Condition" minOccurs="0" mdx@Ccurs="unbounded") >
<xsd:choice minOccurs="0">
<xsd:element ref="pps:0Operation”™ maxOccurs="unbounded" />
</xsd:choice>
</xsd:sequence>
<xsd:attribute name="id" type="xsd:string"use="required"/>
<xsd:attribute name="action" type="xsd:sbtbring" fixed="Add"/>
<xsd:attribute name="transaction" type=Mxsd:string"/>
<xsd:attribute name="profile" type="%sd:string"/>
<xsd:attribute name="confirm" type®M™xsd:string"/>
<xsd:attribute name="create" typg="xsd:dateTime"/>
<xsd:attribute name="sender" typée="xsd:string"/>
<xsd:attribute name="descriptton" type="xsd:string"/>
</xsd:restriction>
</xsd:complexContent>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
/xsd:complexType>
<[xsd:element>

<|-Definition ReSpense Message of Execution -->
<gfsd:element name="ExecutionResponse">
xsd:complexType>
<xsd:complexContent>
<xsd:extension base="micx:MessageType">
<xsdisequence>
<Xsd:element name="ExecutionOrder">
<xsd:complexType>

ki Yal . i
reaAv o= reehT

<xsd:restriction base="ppst:TransactionType">
<xsd:sequence>
<xsd:element ref="ppst:Error" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="ppst:App" minOccurs="0"/>
<xsd:choice>
<xsd:choice minOccurs="0">
<xsd:element ref="pps:0Operation”" minOccurs="0" maxOccurs="unbounded"/>
</xsd:choice>
</xsd:choice>
</xsd:sequence>
<xsd:attribute name="1id" type="xsd:string" use="required"/>
<xsd:attribute name="action" type="xsd:string" fixed="Confirm"/>
<xsd:attribute name="transaction" type="xsd:string"/>
<xsd:attribute name="profile" type="xsd:string"/>
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</
</xs
</xsd:

</xsd:el

<xsd:
<xsd:
<xsd:
</xsd:

attribute name="create" type="xsd:dateTime"/>
attribute name="sender" type="xsd:string"/>
attribute name="description" type="xsd:string"/>
restriction>

</xsd:complexContent>

xsd:complexType>

</xsd:element>

d:sequence>

</xsd:extension>

complexContent>

</xsd:complexType>

ement>

<!—Defin
<xsd:elsg
<xsd:cd
<xsd:dg
<xsd:
<xsd

<X S

<X

</
<x9

ition Request Message of GetInformation -->
ment name="GetInformationRequest">
mplexType>
omplexContent>
extension base="micx:MessageType">
:choice>
d:element name="ExecutionOrder">
sd:complexType>
xsd:complexContent>
<xsd:restriction base="ppst:TransactionType">
<xsd:sequence>
<xsd:element ref="ppst:App" minOccurs="0"/>
<xsd:element ref="ppst:Condition" minOccurs="0" mak@ccurs="unbounded"/>
<xsd:element ref="ppst:Selection" maxOccurs="unbdunded" />
<xsd:element ref="ppst:Header" minOccurs="0"/>
<xsd:choice minOccurs="0">
<xsd:element ref="pps:Operation" minOccurs="0" maxOccurs="unbounded"/>
</xsd:choice>
</xsd:sequence>

<xsd:attribute name="id" type="xsd:string" use="required"/>
<xsd:attribute name="action" type="xsf8ystring" fixed="Get"/>
<xsd:attribute name="transaction" t¥ype="xsd:string"/>
<xsd:attribute name="profile" types"xsd:string"/>
<xsd:attribute name="create" type="xsd:dateTime"/>
<xsd:attribute name="sender" type="xsd:string"/>
<xsd:attribute name="descrippion" type="xsd:string"/>
</xsd:restriction>

/xsd:complexContent>
xsd:complexType>

sd:element>

d:element name="ReSourceRecord">

sd:complexType>

xsd:complexConteht>

<xsd:restrictigrn base="ppst:TransactionType">
<xsd:
<xsd:element ref="ppst:App" minOccurs="0"/>
<xsd:element ref="ppst:Condition" minOccurs="0" maxOccurs="unbounded"/>
<xsdiChoice minOccurs="0">

sequenes>

<xsd:element
</%sd:choice>

ref="pps:Resource" maxOccurs="unbounded"/>

<l

SeH-Seerre s
<xsd:attribute name="id" type="xsd:string" use="required"/>
<xsd:attribute name="action" type="xsd:string"/>
<xsd:attribute name="transaction" type="xsd:string" fixed="Get"/>
<xsd:attribute name="profile" type="xsd:string"/>
<xsd:attribute name="confirm" type="xsd:string"/>
<xsd:attribute name="create" type="xsd:dateTime"/>
<xsd:attribute name="sender" type="xsd:string"/>
<xsd:attribute name="description" type="xsd:string"/>
</xsd:restriction>

</xsd:complexContent>
</xsd:complexType>
</xsd:element>
<xsd:element name="InventryRecord">
<xsd:complexType>
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<xsd:complexContent>
<xsd:restriction base="ppst:TransactionType">
<xsd:sequence>
<xsd:element ref="ppst:App" minOccurs="0"/>
<xsd:element ref="ppst:Condition" minOccurs="0" maxOccurs="unbounded"/>
<xsd:choice minOccurs="0">
<xsd:element ref="pps:Item" maxOccurs="unbounded"/>
</xsd:choice>
</xsd:sequence>
<xsd:attribute name="id" type="xsd:string" use="required"/>
<xsd:attribute name="action" type="xsd:string"/>
<xsd:attribute name="transaction" type="xsd:string" fixed="Get"/>
Ud. AL LTL LIUUT 1T t/J_\JJ_J_J_
<xsd:attribute name="confirm" type="xsd:string"/>
<xsd:attribute name="create" type="xsd:dateTime"/>
<xsd:attribute name="sender" type="xsd:string"/>
<xsd:attribute name="description" type="xsd:string"/>
</xsd:restriction>
</xsd:complexContent>
</xsd:complexType>
</xsd:element>
</xsd:choice>
</xsd:extension>
</xsd:complexContent>
/xsd:complexType>
<[xsd:element>

1 1 k]

e ] 1
CTYLD SCTreoCT IITg

<!-Definition Response Message GetInformation -->
<gfsd:element name="GetInformationResponse">
xsd:complexType>
<xsd:complexContent>
<xsd:extension base="micx:MessageType">
<xsd:choice>
<xsd:element name="ExecutionOrder">
<xsd:complexType>
<xsd:complexContent>
<xsd:restriction base="ppst:TransactionType">
<xsd:sequence>
<xsd:element ref="ppst:Error" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="ppst:App" minOccurs="0"/>
<xsd:element refi=l"ppst:Header" minOccurs="0"/>
<xsd:choice minOccurs="0">
<xsd:element ref="pps:0Operation” minOccurs="0" maxOccurs="unbounded") >
</xsd:choice>
</xsd:sequernce>
<xsd:attribute name="1id" type="xsd:string" use="required"/>
<xsd:atttribute name="action" type="xsd:string" fixed="Show"/>
<xsdsattribute name="transaction" type="xsd:string"/>
<xgd<attribute name="profile" type="xsd:string"/>
<xsd:attribute name="create" type="xsd:dateTime"/>
I<xsd:attribute name="sender" type="xsd:string"/>
<xsd:attribute name="description" type="xsd:string"/>
</xsd:restriction>

1 yal i e
St =T reehT

</xsd:complexType>
</xsd:element>
<xsd:element name="ResourceRecord">
<xsd:complexType>
<xsd:complexContent>
<xsd:restriction base="ppst:TransactionType">
<xsd:sequence>
<xsd:element ref="ppst:Error" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="ppst:App" minOccurs="0"/>
<xsd:element ref="ppst:Header" minOccurs="0"/>
<xsd:choice minOccurs="0">
<xsd:element ref="pps:Resource" maxOccurs="unbounded"/>
</xsd:choice>
</xsd:sequence>
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<!—Defin
<xsd:elq
<xsd:cg
<xsd:d

</xsd:
</xsd:d
</xsd:ell

<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
</xsd:

attribute name="id" type="xsd:string" use="required"/>
attribute name="action" type="xsd:string"/>

attribute name="transaction" type="xsd:string" fixed="Show"/>
attribute name="profile" type="xsd:string"/>

attribute name="create" type="xsd:dateTime"/>

attribute name="sender" type="xsd:string"/>

attribute name="description" type="xsd:string"/>

restriction>

</xsd:complexContent>

</xsd:complexType>

</xsd:element>
<xsd:element name="InventryRecord">

<xrset

—eompterfye
xsd:complexContent>
<xsd:restriction base="ppst:TransactionType">
<xsd:

<xsd:element ref="ppst:Error" minOccurs="0" maxOccurs="unbounded"/>

<xsd:element ref="ppst:App" minOccurs="0"/>

<xsd:element ref="ppst:Header" minOccurs="0"/>

<xsd:choice minOccurs="0">

<xsd:element ref="pps:Item" maxOccurs="unbounded"/>

</xsd:choice>
</xsd:sequence>
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
</xsd:
/xsd:complexContent>
</lxsd:complexType>

sequence>

attribute name="id" type="xsd:string" use="required™/>
attribute name="action" type="xsd:string"/>

attribute name="transaction" type="xsd:string"{fixed="Show"/>
attribute name="profile" type="xsd:string"/>

attribute name="create" type="xsd:dateTime" />

attribute name="sender" type="xsd:string"y/>

attribute name="description" type="xsd:string"/>

restriction>

</Hsd:element>
</xqd:choice>
</xsd:extension>

complexContent>
omplexType>
ement>

ition Notify Message of NgtifyEvent -->
ment name="NotifyEvent('>

mplexType>
omplexContent>
<xsd:extension base="mic%:MessageType">

<xsd:choice>

<xdd:element names¥"ExecutionOrder">

<ysd:complexType>

xsd:complex€ontent>

<xsd:restriction base="ppst:TransactionType">
<xsd:
<&sd:element ref="ppst:App" minOccurs="0"/>
<x8d:element ref="ppst:Header" minOccurs="0"/>

sequence>

.

nou

St

o+

plam T

<xsd:element ref="pps:Operation" maxOccurs="unbounded"/>
</xsd:choice>

</xsd:sequence>
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
</xsd:

attribute name="id" type="xsd:string" use="required"/>
attribute name="action" type="xsd:string" fixed="Notify"/>
attribute name="transaction" type="xsd:string"/>

attribute name="profile" type="xsd:string"/>

attribute name="create" type="xsd:dateTime"/>

attribute name="sender" type="xsd:string"/>

attribute name="description" type="xsd:string"/>
restriction>

</xsd:complexContent>

</xsd:complexType>

</xsd:element>
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<xsd:element name="ResourceRecord">
<xsd:complexType>
<xsd:complexContent>
<xsd:restriction base="ppst:TransactionType">
<xsd:sequence>
<xsd:element ref="ppst:App" minOccurs="0"/>
<xsd:element ref="ppst:Header" minOccurs="0"/>
<xsd:choice minOccurs="0">
<xsd:element ref="pps:Resource" maxOccurs="unbounded"/>
</xsd:choice>
</xsd:sequence>
<xsd:attribute name="id" type="xsd:string" use="required"/>

k| 1

<
</9

oo UL ITIIY
<xsd:attribute name="transaction" type="xsd:string" fixed="Notify"/>
<xsd:attribute name="profile" type="xsd:string"/>
<xsd:attribute name="create" type="xsd:dateTime"/>
<xsd:attribute name="sender" type="xsd:string"/>
<xsd:attribute name="description" type="xsd:string"/>

</xsd:restriction>
</xsd:complexContent>
</xsd:complexType>
</xsd:element>
</xsd:choice>
</xsd:extension>

</xsd:complexContent>

/xsd:complexType>

xsd:element>

sd:schema>

FEE) e 1 . [T
T aCcCcrIrooc Tame CTTOT CYyre

B.6

B.6

CCIl

Clalise B.4 in accordance with the coordinator capabilities of the coordinator that imports the O

dev

B.6

Example of CCD

1 General
Db.xsd is an XML schema example of, CCD that extends the XML schema of MICX-specif

ce drivers.

2 XML schema : CCDb:xsd

ic DCPT in
CDs of the

<73
<x9

ml version="1.0" eficoding="UTF-8" standalone="yes"?>

d:schema xmlns:x&d="http://www.w3.0rg/2001/XMLSchema"
xmlns="http://www.mstc.or.jp/micx/I15020242-4/b/Example"
xmlgdsrmicx="http://www.mstc.or.jp/micx/IS020242-4/MICX"
tdrgétNamespace="http://www.mstc.or.Jjp/micx/I1S020242-4/b/Example"
ekementFormDefault="qualified">

<xsd:a&nhotation>
<¥8d:appinfo source="http://www.osi.ch/is0/15020242-4/DCPTHeader.xsd">
<DCPTHeader>

DCPTTdentification>CCDL/DCPTTdentification

<DCPTRevision>1.0</DCPTRevision>
<DCPTName>CCD Sample</DCPTName>
<DCPTSource>CCDb.xsd</DCPTSource>
<DCPTClassID>InformationExchangeTemplate</DCPTClassID>
<DCPTDate>2009-02-25</DCPTDate>
<DCPTVender>FAOP</DCPTVender>
<TechnologyReference>
<Technology>FAOP-MICX</Technology>
<Revision>1.0</Revision>
</TechnologyReference>
</DCPTHeader>
</xsd:appinfo>
</xsd:annotation>
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<M== %

Import MICXCommon.xsd,* -->
<xsd:import namespace="http://www.mstc.or.jp/micx/IS020242-4/MICX"
schemaLocation="MICXCommon.xsd"/>

<!-- A coodinator capability description contains the capability descriptions of

all devices,

which will be usable -->

<xsd:include schemalLocation="DCDb.xsd"/>

<!-- % IS015745 Profile Root * -->
<xsd:element name="IS015745Profile">
<xsd:complexType>

<xsd:

sequence>

k]

el 1

</lxsd:sequence>
</xdqd:complexType>
</xsd:lelement>

<!--4 * HEADER DATA TYPES * -->
<xsd:glement name="ProfileHeader">

<xsd:complexType>

<¥sd:sequence>
<xsd:element name="ProfileIdentification" type="xsd:string"/>
<xsd:element name="ProfileRevision" type="xsd:sturing" />
<xsd:element name="ProfileName" type="xsd:string" />
<xsd:element name="ProfileSource" type="xsdststring" />
<xsd:element name="ProfileClassID" type="PRrofiileClassID DataType"
fixed="InformationExchange"/>
<xsd:element name="ProfileDate" typesixsd:date"
minOccurs="0"/>
<xsd:element name="AdditionalInformation" _tlype="xsd:anyURI"
minOccurs="0"/>
<xsd:element name="ISO15745Reference" type="IS015745Reference DataType"/
<xsd:element name="IASInterfaceType" type="IASInterface DataType"
fixed="CSI"
minOccurs="0" maxOccurs="unbounded" />

</lxsd:sequence>
</xqd:complexType>
</xsd:element>

<xsd:domplexType

<xsd:sequence>

<xsd:
<Xsd:
<xsd:

element name="ISOLl5745Part" type="xsd:string" fixed="1"/>
element name="ISO1:5745Edition" type="xsd:string" fixed="1"/>
element name=UProfileTechnology" type="xsd:string" fixed="None"/>

</xqd:sequence>
</xsd:complexType>

<xsd:dimpleType \lame="ProfileClassID DataType">
<xsd:restriction base="xsd:string">

2 e
e remen Tt e

<xsd:element ref="ProfileBody"/>

name="IS015745Reference DataType">

oo Tl k]
T rTrorrrereaacry

<xsd:enumération value="AIP"/>

<ysdzentimeration value="Process"/>
<dgs@r+ehumeration value="InformationExchange"/>
e R e A= a =wa -
<xsd:enumeration value="Device"/>
<xsd:enumeration value="CommunicationNetwork"/>
<xsd:enumeration value="Equipment"/>
<xsd:enumeration value="Human"/>
<xsd:enumeration value="Material"/>

</xsd:restriction>
</xsd:simpleType>

<xsd:simpleType name="IASInterface DataType">
<xsd:union>

<xsd:

simpleType>

<xsd:restriction base="xsd:string">
<xsd:enumeration value="CSI"/>
<xsd:enumeration value="HCI"/>
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<xsd:enumeration value="ISI"/>
<xsd:enumeration value="API"/>
<xsd:enumeration value="CMI"/>
<xsd:enumeration value="ESI"/>
<xsd:enumeration value="FSI"/>
<xsd:enumeration value="MTI"/>
<xsd:enumeration value="SEI"/>
<xsd:enumeration value="USI"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType>
<xsd:restriction base="xsd:string">

schterroti—rat <4
</xsd:restriction>
</xsd:simpleType>
</xsd:union>
</xsd:simpleType>

<!-- * BODY SECTION * -->
<xsd:element name="ProfileBody">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="CCD" maxOccurs="unbounded">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="DCD1" type="DCDType'"
minOccurs="0" maxOccurs="unbounded" />
</xsd:sequence>
<xsd:attribute name="name" type="xsdistring"/>
<xsd:attribute name="category" types"micx:categoryType"
use="required" fiked="CCD"/>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</%}sd:schema>

B.71 Example of PID

B.7l1 General

SamplePIDb.xml is ap- XML data example of the PID which use CCDb.xsd and DCDb.xsd as XML

desgribes parameterinstances of the recipe loading to a NC lathe.

B.7[2 XML :SamplePIDb.xml

schema. It

<?3yml ve¥sion="1.0" encoding="UTF-8"?2>
<I$Qt5M5Profile xmlns="http://www.mstc.or.jp/micx/I15020242-4/b/Example"

mlns: i="http: www w3 . org/20017 MLSchema—instance™

<ProfileHeader>
<ProfileIdentification>ExamplePIDb</ProfileIdentification>
<ProfileRevision>1.0</ProfileRevision>
<ProfileName>Example of PID for MICX</ProfileName>
<ProfileSource>SamplePIDb.xml</ProfileSource>
<ProfileClassID>InformationExchange</ProfileClassID>
<ProfileDate>2009-02-25</ProfileDate>
<AdditionalInformation>http://www.mstc.or.jp/micx/IS020242-4/PID
</AdditionalInformation>
<ISOl5745Reference>
<IS015745Part>1</IS015745Part>
<IS015745Edition>1</IS015745Edition>

xsi:schemalLocation="http://www.mstc.or.jp/micx/I15020242-4/b/Example CCDb.xsd">
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<ProfileTechnology>None</ProfileTechnology>
</IS015745Reference>
<IASInterfaceType>CSI</IASInterfaceType>
</ProfileHeader>

<ProfileBody>
<CCD name="ExamplePID" category="CCD">
<DCD1 name="MICX" category="DCD">
<Device name="NC lathe" category="MODULE">
<ProductionControl name="maching" category="INTERFACE">
<LoadRecipe category="OPERATION">
<LoadRecipeRequest message="REQUEST">

AP | WaWatii1] oLl 1
U

RectoeRecorc—id et err—l A e et A e
<Recipe id="£f001" name="machining">
<AcceptedWork item="B"/>
<AssignedEquipment resource="NC C"/>
<Length name="insideDiameter">
<Qty value="15" unit="mm"/>
</Length>
<Length name="outsideDiameter">
<Qty value="36" unit="mm"/>
</Length>
<Length name="thickness">
<Qty value="2.6" unit="mm"/>
</Length>
</Recipe>
/RecipeRecord>
</[LoadRecipeRequest>
<IjoadRecipeRequest message="REQUEST">
RecipeRecord id="002" action="Add" sender="MESX" confirm="Always">
<Recipe 1d="£002" name="machining">
<AcceptedWork item="B"/>
<AssignedEquipment resource="NC C"/>
<Length name="insideDiameter">
<Qty value="16" unit="mm"/>
</Length>
<Length name="outsideDiameter">
<Qty value="40" unit="mm"/>
</Length>
<Length name="thickness">
<Qty value="2.6" unit=Ymm"/>
</Length>
</Recipe>
/RecipeRecord>
</[LoadRecipeRequest>
</IJoadRecipe>
</ProductionContZols
</Devlice>
</DCD1f>
</CCD>
</ProfilleBody>
</IS015745Ppofdle>
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Device capability profile templates for ORiN robot applications

General

The)

annex defines the ORIiN-specific device capability profile template of ORIN Version 2:1 ) a

examples of DCD, CCD and PID.

C.2

C.2

The)
and

ORIiN-specific profile model

1 General

spefgific device capability profile template.

Generic DCPT

ORIiN-specific profile model contains all information that is necessary for the device capability
all information that is necessary for parameterization. Figure) C.1 shows the class diagram of ORIN-

GenericCCD <<l

b

ORIN_CCD

GenericDCD <l

=

0,1

ORIN_DCD |@———— ORIN_Hehder

[

ORIN (Open Robot interface for the Network) specifies a general device interface for ag)plic%tions. This

d provides

description

meter

VirtualDevice <<l ORIN_Module
TO..*
FunctionObject |<<] ORIiN_Object
? 0,1
o o+ MethodInPara
CommunicationObject Operation <<l Method |@—
A K MethodOutParameter
PropertyReadOnly
PropertyReadWrite

Figure C.1 — Class diagram of ORiN-specific DCPT model
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C.2.2 ORiN_CCD

The ORIN_CCD class shows the capabilities of the ORIiN-specific coordinator. It inherits the GenericCCD
class and is an abstract class. A coordinator-specific ORIN_CCD class inherits it and defines capabilities of
the specific coordinator.

C.2.3 ORIN_DCD

The ORIN_DCD class shows the capabilities of the ORIiN-specific device driver. It inherits the GenericDCD
class and is an abstract class. A device-specific ORIN_DCD class inherits it and defines capabilities of the

specific deviee-driver
C.2.4 ORIiN_Header
The ORIN_Header class contains additional information, which is used for the instantiation of the device driver.
The elements of ORIN_Header are described in Table C.1. A definition of ORIN_Headefr»is also giveh in
ORiNcommpon.xsd in A.6.2.
Table C.1 — Elements of ORIN_Header
Element of ORIN_Header Element type Description
DCD_Version xsd:unsignedint Aqumber for the DCD version
PeviceVersion xsd:unsignedint A'number for the device version
ProviderName xsd:string The name of ORIN provider
ProviderVersion xsd:unsignedint A number for the ORIN provider version
Factory xsd:string The name of the manufacturer
DIT xsd:string The name of the XML text file
ORIN_Version Major xsd:unsignedByte Major version number
Minor xsd:unsignedByte Minor version number
Revision xsd:ungighedByte Revision number
C.2.5 ORIN_Module
The ORIN_|Module class shows- capabilities of the ORIiN-specific virtual device. It inherits the VirtualDeyvice
class and ig an abstract class.“A-device-specific ORIN_Module class inherits it and defines the capabilitigs of
the specific|virtual device. An @ORiN_Module class may have a CreateParameter and is identified by a number
contained i an additional XML attribute named "moduleld" of type "xsd:unsignedShort".
C.2.6 ORIiN_Object
The ORIN Z)bject class shows capabllltles of function objects of the ORIN- speC|f|c virtual device. It |nher|t= the
FunCtlonO C\.;L UIGOO GIIU IO darl GUOLIGL’L UIGOO I'\ UCVI\JC Opcblllb URII"‘{I \JUJUUI. \JIGOO II IIIGIILO IL dl |u UUIIIIC\. the

capabilities of the device-specific function object. An ORIN_Object class may have a CreateParameter and is
identified by a number contained in an additional XML attribute named "funcld" of type "xsd:unsignedShort".

C.2.7 Method

The Method class describes an operation of the ORIiN-specific virtual device. It inherits the Operation class
and is an abstract class. Each device-specific Method class inherits it and defines the capabilities of the
operation. Each Method has one operation input parameter and one operation output parameter that may
occur zero or one time in the XML instance. The assignment of a value to the operation input parameter in the
XML instance (PID) marks that the operation shall be executed for configuration. A Method is identified by a
number contained in an additional XML attribute named "operationldld" of type "xsd:unsignedShort".
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C.2.8 MethodInParameter

The MethodInParameter marks the execution of an operation. It is an abstract class. Each device-specific
MethodInParameter class inherits this class and defines the data type of the input parameter.

C.2.9 MethodOutParameter

The MethodOutParameter describes the return value of an operation. It is an abstract class and contains the
value of the output parameter. Each device-specific MethodOutParameter class inherits this class and defines
the data type of the value.

C.2/10 PropertyReadOnly
Thel PropertyReadOnly class describes a runtime value of the function object that can only.be reag. It inherits

the | CommunicationObject class and is an abstract class. Each device-specific PropertyReadOnly class
inhgrits this class and defines the capabilities of each runtime value and the data type’of the value.

C.2/11 PropertyReadWrite
The| PropertyReadWrite class describes a runtime value of the function ©bject that can be read and written. It

inhgrits the CommunicationObject class, and is an abstract class. Each device-specific PropertyReadWrite
class inherits this class and defines the capabilities of each runtime-value and its data type.

C.2/12 Identification of ORIN communication objects

Thel| instances of classes PropertyReadOnly and PropertyReadWrite are identified by a number, which is the
coufting of these instances inside a FunctionObject instance, starting at 1.

C.3 Elements for typed Data and Configuration Scenarios

C.311 General

An element Value is defined to-facilitate the inheritation of data types without influencing the inheritation of
struptural classes. With this-method, the definition of data types for communication objects |and create
parameters is decoupled from-the definition of the communication object itself. Value is not necespary, if data
typgs are defined implicijtly~with the communication object.

C.3l2 Value

The| Value class describes an element of type xsd:anyType, which may be restricted to any other type and
thenefore itsis~a placeholder for any element type defined in the device capability description elsgwhere. The
use|of this/éxtra element facilitates a decoupled inheritation for the definition of data types (see Figure C.2).

PropertyReadOnly PropertyReadWrite MethodOutParameter MethodInParameter
0,1
Value

Figure C.2 — Element Value for decoupled type definitions
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C.4 Additional type identification to generic DCPT

Tables C.2 to C.4 contain technology-specific type identifications for communication objects and operation
parameters.

Table C.2 — Type identification for communication objects

Element of technology-specific | Contents of XML attribute "category" Contents of XML attribute
DCPT "readonly"?
AttributeReadWrite ATTRIBUTE false
AttributeReadOnly ATTRIBUTE true
Parameter PARAMETER (false)
@  The extra XML attribute "readonly” of type xsd:boolean is mandatory for AttributeReadWrite and AttributeReadQnly:

Table C.3 — Type identification for operation parameters

Element of technology-specific DCPT Contents of XML: attribute "category"
OperationlnParameter IN
OperationOutParameter ouT
Table C.4 — Type identification for.create parameters
Elgment of technology-specific DCPT Contents of XML attribute "category”

CreateParameter CREATEPARAMETER

C.5 Additional XML attributes to-generic DCPT

The communication objects AttributeReadOnly and AttributeReadWrite may be used for unsolicited ¢lata
transmission with services VDSI _InfReport and VDSI_Accept. A request for using these services at runtime is
done at corffiguration time by-setting the XML attributes infReport and accept of type xsd:boolean to the value
true (see Table C.5).

Table C.5 — XML attributes for unsolicited data transfer

XML attribute'\name Used with object Description of content
iniReport AttributeReadWrite Request for using service VDSI|_InfReport
AttributeReadOnly
accept AttributeReadWrite Request for using service VDSI_Accept

C.6 ORIiN-specific device capability profile template

C.6.1 General

ORiNcommon.xsd is an XML schema that contains base classes. These base classes can be used to
describe an XML schema that contains all information for the device capability description and all information
that is necessary for parameterization. The defined types AttributeRead\Write may be extended with elements
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Value. In this case Value may have a data type, which may be defined in an extra XML schema. Also, the
defined types AttributeReadOnly and OperationOutParameter may be extended by Value elements of external
defined data types.

NOTE

If elements Value are not used and the communication objects contain values of simple or complex data type,

there might be another construction of the XML schema, based on the extension of value data types. In this case,
ORiNcommon.xsd can be used as a sample for the structure of a resulting XML instance and the necessary XML
attributes.

C.6.2 XML schema : ORiNcommon.xsd

<73
<!+

<x9

ml version="1.0" encoding="UTF-8"7?>

; ORiNcommon.xsd Edition: 27-Feb-2010

’

d:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified"
attributeFormDefault="unqualified">

!-— Header information is contained in each schema file -%>
xsd:annotation>
<xsd:appinfo source="http://www.ORiN.jp/I15020242-4/PCPPHeader.xsd">
<DCPTHeader>
<DCPTIdentification>ORiN Common</DCPTIdentifdcation>
<DCPTRevision>1.0</DCPTRevision>
<DCPTName>0ORiNcommon</DCPTName>
<DCPTSource>0ORiNcommon.xsd</DCPTSource>
<DCPTClassID>TechnlogySpecificDCPT</DECRPTClassID>
<DCPTDate>2010-02-27</DCPTDate>
<IS020242Reference>
<IS020242Edition>1</IS020242Edition>
<Technology>ORiN</Technology>
</IS020242Reference>
</DCPTHeader>
</xsd:appinfo>
/xsd:annotation>

!-- Valid content for XMh-Attribut category (kind of DCD element) -->
xsd:simpleType name=['Category">
<xsd:restriction Jasé="xsd:string">
<xsd:enumeration’/value="MODULE" />
<xsd:enumeratien value="INTERFACE"/>
<xsd:enumeration value="ATTRIBUTE"/>
<xsd:enufievation value="OPERATION"/>
<xsd:etmumeration value="IN"/>
<xsd¢enumeration value="OUT"/>
<xsd@w»énumeration value="DCD"/>
<x8d:enumeration value="CCD"/>
</xsd:restriction>

gd:simpleTvype

<!-- Group of attributes for assigning multilingual text to elements -->
<xsd:attributeGroup name="TextAttributes">

<xsd:attribute name="areaMsg" type="xsd:unsignedShort"
use="optional"/>

<xsd:attribute name="infMsg" type="xsd:unsignedShort"
use="optional"/>

<xsd:attribute name="areaText" type="xsd:unsignedShort"
use="optional"/>

<xsd:attribute name="infText" type="xsd:unsignedShort"
use="optional"/>

</xsd:attributeGroup>
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