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Summary

This document describes a suite of XML related technologies and tools developed and used
within the ARCO project. These include the XML Schemas for AMS metadata descriptions of
cultural objects, the X-VRML language used to dynamically build advanced augmented reality
end-user interfaces (ARIF interfaces), the XSL templates used to format the AMS metadata for
display in the ARIF interfaces, and the XDE — XML Data Exchange format being a common
data interface between the ARCO components and between the ARCO system and external
systems and applications.

This public report describes the status of these technologies developed for the final ARCO
prototype, i.e. after the first two years of the project. In the final ARCO system the particular
implementation elements may be different; however, no major architectural or design changes
are expected.
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1. Introduction

This document describes a suite of XML related technologies and tools developed and used
within the ARCO project. These include the XML Schemas for AMS metadata descriptions of
cultural objects, the X-VRML language used to dynamically build advanced augmented reality
end-user interfaces (ARIF interfaces), the XSL templates used to format the AMS metadata for
display in the ARIF interfaces, and the XDE — XML Data Exchange format being a common
data interface between the ARCO components and between the ARCO system and external
systems and applications.

This public report describes the status of these technologies developed for the final ARCO
prototype, i.e. after the first two years of the project. In the final ARCO system the particular
implementation elements may be different; however, no major architectural or design changes
are expected.

This document consists of three major parts.

The first part describes the XML implementation of the AMS metadata element sets devel oped
within ARCO for describing the digital representations of cultural objects stored in the ARCO
database. The specification of the AMS element sets is provided in the ARCO Deliverable
“Report on the XML descriptions of the database cultural objects’ [1]. In this document, the
overall AMS implementation rules are described followed by a detailed description of the
implementation of each of the AMS element sets in XML. An overview of the set of tools
designed and implemented in ARCO for management of AMS metadata schemas and AMS
documents in the ARCO database is also provided.

The second part of the document describes the ARCO X-VRML technology. This includes a
description of the rationale and the basics of the X-VRML language, as well as the ARCO
X-VRML module, which implements the ARCO specific language extensions. |mplementation
of the dynamic X-VRML Server for ARIF interfaces and the set of tools for management of
X-VRML templates and dynamic ARIF contents in the ARCO database is described. An
overview of the use of XSL stylesheets in ARCO is aso provided. The XSL stylesheets are
used for displaying the AMS XML datain the Web ARIF interfaces.

The third part of the document describes the XDE — XML Data Exchange format. XDE is a
common XML-based interface format used by all ARCO system components. Use of XDE
enables close integration of all ARCO tools into a coherent suite, at the same time providing
communication mechanisms that make the ARCO system inherently extensible and open for
communication with other systems and applications.
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2. XML Schema for AMS

2.1. Introduction

In this section, the XML implementation of the ARCO AMS metadata element sets defined in
ARCO AMS Specification — “Report on the XML descriptions of the database of cultural
objects’ [1] is described.

The general rules used for implementing AMS in XML are provided followed by a detailed
documentation for the each implemented AMS schema. In this documentation, each AMS
element is described and its simplified XML Schema is provided. The simplified schema does
not contain the annotation sections, which carry additional information about AMS elements
for the ARCO AMS tools. XML implementation details can be found in appendices (Appendix
B. — Appendix K. ). Finaly, an overview of the tools implemented in ARCO for management
of AMS schemas and AM S documents in the ARCO database is provided.

2.2. Overview of AMS Implementation

2.2.1. Structure of AMS Schema

The structure of AMS XML Schema is presented in Figure 1. As it can be observed from the
figure, the AMS isimplemented as a set of distinct schemas corresponding to the AMS element
sets [1]: one for the Cultural Objects, one for the Acquired Objects, one for the Refined
Objects, one including common attributes of all Media Objects, and a number of schemas with
attributes specific for particular Media Object Types.
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Asdescribed in [1] the list Media Object Types supported by the ARCO system is extensible. A
user can add new Media Object Types without a need to modify the database schema or tools.
A number of pre-configured Media Object Types is installed with the ARCO system. These
types are the following:

Simple Image

3DS MAX project
Description
Multiresolution Image
Panorama Image
VRML Model

For these Media Object Types the ARCO system provides specific AMS schemas. If custom
types are added to the system, either only the general MO AMS containing attributes common
to al Media Objects should be used for the new type or appropriate XML Schema file (.xsd)
containing implementation of AMS elements specific to the new Media Type should be |oaded
into the database to extend the general MO AMS.

The AMS specification for the second ARCO prototype contains also a set of elements for
Administrative Metadata [1], which will be used to keep track of the creator of the metadata
record and all its modifications. Contents for these elements will be generated automatically by
the ACMA application. The appropriate XML Schemaimplementation is provided in Appendix
A.

2.2.2. AMS Schemas Namespaces

" A schema can be viewed as a collection of type definitions and element declarations whose
names belong to a particular namespace called a target namespace” [21]. In ARCO there are
several cases where the same element is used in different schemas. For example the element
description isused in all CO, AO, RO, MO schemas. Even it looks like it is the same element in
reality it is not. In the case it used in the CO schema it is used to define a description of the
actual artefact. When it used within the Acquired object schema it is used to define a
description for the acquired object. That isway in ARCO identified several distinct namespaces
based on the ARCO web space in order to register our schemas. Those namespaces and their
prefixes are presented in the table below.

Schema Name Target Namespace Prefix
Arco Application | http://www.arco-web.org/schemas/vresion11/application/ arco
Elements

Administrative Metadata http://www.arco-web.org/schemas/vresion11l/adminstrative/ adm
Cultural Object http://www.arco-web.org/schemas/vresion11/cultural/ clt
Acquired Object http://www.arco-web.org/schemas/vresionl1l/acquired/ acq
Refined Object http://www.arco-web.org/schemas/vresion1l/refined/ rfn
Media Object http://www.arco-web.org/schemas/vresion1l/media/ mdo
Media  Object  Type | http://www.arco-web.org/schemas/vresion11/image/ msi
Simple Image

Media Object Type 3ds | http://www.arco-web.org/schemas/vresion11/max/ mde
MAX Project

Media  Object  Type | http://www.arco-web.org/schemas/vresionl1/description/ mmx
Description

Media  Object  Type | http://www.arco-web.org/schemas/vresion11/vrml/ vrm
Multiresolution Image
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Media  Object  Type | http://www.arco-web.org/schemas/vresionll/panoramicc/ mpi
Panoramic Image

Media  Object  Type | http://www.arco-web.org/schemas/vresion1l/multiresolution/ mmi
VRML Model

Tablel. Namespaces of the ARCO schemas

2.2.3. Naming Convention

Each AMS element set is implemented as XML Schema and each AMS document must be a
well-formed XML document. In order to create well formed XML documents the AM S element
names as described in [1] had to be transformed into legal XML element names. An XML
element name has the following structure [17]:

NanmeChar = Letter | Digit | "." |

. -t ' | Combini ngChar | Extender
Nane 1= (Letter | "_" | ':') (NameChar)*

In the implementation of ARCO AMS a uniform naming convention has been used. According
to this convention all elements have names with the structure: “lower CaseUpperCase” . For
example, the AMS element “ Date Created” is encoded as “ dateCreated” in XML (see adso
Figure 2).

Fdate(:reated

Figure2. System name of the AMS element Date Created

The name used for XML element is caled system name. The system name is used by the
modules of the ARCO system for identification of the AMS elements. For user-friendly display
of AMS elements in ARCO applications a different name — display name is used. The display
name is described in the next section.

2.2.4. Additional Element Information
Display Name

Some ARCO modules must display AMS data in a user-friendly way. The system name
described in the previous section is not always appropriate for this purpose. In order to enable
use of more user-friendly names for AMS elements in ARCO applications, additional display
name has been included in the AMS XML Schemas. The display name is defined in the
<appi nf o> sections of element annotations. In Figure 3, an example of AMS element
implementation containing the <appi nf o> sectionsis presented.

Unique I dentifier

One of the key concepts of the ARCO project is interoperability implemented by the use of
XML. This includes interoperability between ARCO components, ARCO systems as well as
other systems and applications. In order to enable AMS metadata interoperability with other
systems and applications each element in AMS has a unique identifier that indicates its source.
The identifier is defined in the AMS XML Schema in the <appi nf o> section of the element
annotation (see Figure 3).

ARCO develops AMS by adopting elements from various standards. Each adopted element is
encoded with its associated identifier to provide information that indicates from what standard
the AMS edement is adopted. Unique identifiers maximize the AMS potential for
interoperability.

Element Definition
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Another element that is included in the <appi nf o> section of the element annotations is
element definition. Its goal is to provide a statement that clearly describes the concept and
essential nature of the data element. It can be used by an end-user interface in order to facilitate
the user’ swork (see Figure 3).

Element Content Guideline

Another element included in the <appi nf o> section of the element annotations is content
guideline. The content guideline can be used by the end-user interface in order to provide rules
for user on how to fill in the content of the element (see Figure 3).

Example

Another element included in the <appi nf 0> section of the element annotations is example.
The example can be used by the end-user interface in order to provide possible examples of
contextual values for each element (see Figure 3).

Use Type

Another element included in the <appi nf o> section of the element annotationsis use type. The
use type can be used by the end-user interface in order to provide possible uses of information
resources (see Figure 3). Within ARCO we have defined two possible uses of imformation
resources. [1]

<xsd: el ement nanme="title" type="xsd:string">
<xsd: annot ati on>
<xsd: appi nf 0>
<ar co: di spl ayName>Nane</ ar co: di spl ayNanme>
<arco:identifier>http://purl.org/dc/elements/1.1/title</arco:identifier>
<arco: definition>A formal name given to the Cultural Object within the ARCO
systenx/ arco: definition>
<arco: content>This may be a common name or classification of an object in a textual or
codified form </arco: content>
<arco: useType>Intel | i gence</arco: useType>
<arco: exanpl e>e.g. Castor || Mrtar || Tray</arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot at i on>
</ xsd: el enent >

Figure3. Encoding of additional information in AMS XML Schemas

2.2.5. Auto-generated Elements

Some of the elements that are used in the ARCO system and represented in the AMS XML
Schema are generated automatically by the ARCO Content Management Application — ACMA.
Values of these attributes are not entered by a user, but instead, their contents are automatically
generated by the ACMA application when the AMS XML datais being written to the database.

This solution allows enforcing data integrity and releases the user from updating manually the
values that can be automatically recognized and generated by the system. Examples of auto-
generated elements are object size or creation date.

The following methodology was used to implement the auto-generated elementsin AMS XML
Schema. Each auto-generated element has an associated <ar co: aut oGener at ed> element in
the <appi nf o> section of element annotation (see Figure 3).

ACMA recognizes the contents that should be generated based on the code name provided in
the <ar co: aut oGener at ed> element. A number of predefined code names supported by
ACMA is available for schema development. The list of auto-generated elements available in
the second ARCO prototypeis presented in Table 1.

The auto-generated elements are displayed differently by the ACMA application allowing the
user to easily recognize them (cf. Section 2.5).

Scope Code Name Description
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Acquired Object | AO_Identifier A prefix assigned to the museum plus
the CO_ID generated by the database

Acquired Object | AO_Name Name displayed in the objects tree

Acquired Object | AO_Creator ACMA user who created this object

Acquired Object | AO_DateCreated Date when object was created in ACMA

Acquired Object | AO_Format List of mime-types of all Media Objects
this AO contains

Acquired Object | AO_FormatExtent The size of al sub Media Objects

Refined Object | RO_ldentifier Thiswill be aprefix assigned to the
museum plus the CO_ID generated by
the database

Refined Object | RO_Name Same as name displayed on the objects
tree

Refined Object | RO_Creator ACMA user who created this object

Refined Object | RO_DateCreated Date when object was created in ACMA

Refined Object | RO_Format List of mime-types of all Media Objects
this RO contains

Refined Object | RO_FormatExtent The size of al sub Media Objects

Refined Object | RO_RelationlsVersionOf List of names/identifiers of Cultural
Objects on the refinement path

Media Object MO_Name Same as name displayed on the objects
tree

Media Object MO_Type The mime-type of this object

Media Object MO_Creator ACMA user who created this object

Media Object MO_DateCreated Date when object was created in ACMA

Media Object MO_FormatExtent The size of the object (in B, KB, or
MB)

Simple Image MOT_Simplelmage_ImageSize Width and height of theimage in pixels

Simple Image MOT_Simplelmage _Resolution Image resolution in dpi

Simple Image MOT_Simplelmage_CompressionMethod | One of known compression methods:
raw, gif, jpeg

Simple Image MOT_Simplelmage_ColourDepth One item from predefined directory
1,8,16,24,32,48

Description MOT_Description_Length Text length in chars

VRML Modé MOT_VRML_Version One of existing versions 1.0, 2.0, 97,
200x, X3D

VRML Modé MOT_VRML_NumberOfTextures Number of textures used by this VRML

VRML Modé MOT_VRML_Composite Boolean that indicates whether the
model is composed of more than one
VRML file

VRML Modé MOT_VRML_Animated Boolean that indicates whether the

model contains animated elements

Panorama Image

MOT _Panoramalmage_NumberOflmages

Number of images in panorama view
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Panorama lmage | MOT_Panoramalmage_StepAngle Step angle between images

Multiresolution | MOT_Multiresolutionimage Resolutions | List of available resolutions (ex.
Image 800x600, 1024x768, 1600x1200)

Table2. List of auto-generated elements supported by ACMA

2.2.6. Application Profiles

The ARCO consortium has been investigating the concept of application profiles. An
application profile is defined as a schema that consists of data elements drawn from one or
more namespaces and optimised for a particular local application [19].

The implementation based on application profiles will be introduced in three stages, which are
outlined below.

Thefirst stage is mainly characterised by the XML encoding of non-authoritative version of the
base schemas. Non-authoritative implies that ARCO creates its own version for each standard it
adopts, by encoding only the elements used in AMS following the guidelines that the metadata
body provides. Dublin Core Metadata | nitiative provides guidelines and proposed guidelines for
XML Schemaimplementers[20].

During the second stage, it is planned to implement an XML container schema. This schema
declares XML elements to act as containers for specified elements declared in the non-
authoritative versions of base schemas.

Finally, on the third and last stage it is planned to implement the ARCO Metadata Schemas.
Figure 4 illustrates the architecture of AMS based on application profiles.

. Non-Authorative
Non-Authorative DCMI term N ~ ]
Dublin Core Non-Authorative Nor)-Authorative Non-Authorative Ncgr;ég?gﬁ&ve ARCO Element
Metadata DCMI Qualifiers DCMI term 1 Reach Element Set
Element Set
Element Set Set

|

‘ Schemas Container ‘

\

Non-authorative base schemas level

Application Profile level

Figured. Thearchitecture of application profilesin ARCO
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2.3. AMS Schema Implementation

2.3.1. Cultural Object AMS

The Cultural Object AMS (CO AMS) is used to describe Cultural Objects stored in the ARCO
Database. In this section, the XML Schema implementing the CO AMS element set defined in
[1], is described. The overal CO AMS XML Schema is presented in Figure 5. The schema
consists of 27 elements. These elements are described below. For actual implementation, see
Appendix B.

—F source |

culturalObject E]_@E'_

Fdimension |
—| dimension -

~dimensionValue |

1.
F dimensionMeagurementunit |
---- components E]—E—:E—Fcomponent ”
1.0
Eal:l:|uisitilJnSl:lun:e

—Faccessionnate |
—FcurrentLocation |

fieldCollectionDate
L feldcallection

Figure5. Theoverall XML Schema of the Cultural Object AMS

Element: source (CO Source)

The sour ce element implements CO AMS element Source [1]. It defines a unique identifier
for the physical artefact represented by the Cultura Object. The source element is a
mandatory child element of the cul t ur al Obj ect element, and it must occur only once. The
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type of the source element is xsd: string. In Figure 6, the XML Schema for the sour ce
element is presented.

<xsd: el enent nane="source" type="xsd:string"/>

Figure6. XML Schema of the source element

Element: title (CO Name)

Thetitl e element implements CO AMS element Name [1]. It defines the formal name given
to the Cultural Object within the ARCO system. The name element is a mandatory child
element of the cul t ur al Obj ect element, and it must occur only once. The type of the nanme
eement is xsd: st ri ngand it is ascribed with intelligence properties. In Figure 7, the XML
Schemafor the nane element is presented.

<xsd: el ement nanme="title" type="xsd:string"/>

Figure7. XML Schema of the name element

Element: alternative (CO Name Alternative)

Theal t er nati ve element implements the CO AMS element Name Alternative [1]. It defines
any form of the object name used as a substitute or alternative to the formal name. The
nameAl t er nati ve element is an optiona child element of the cul t ur al Obj ect element,
and it may occur multiple times. The type of the element isxsd: st ri ng and it is ascribed with
intelligence properties (see Figure 8).

<xsd: el enent nane="al ternative" type="xsd:string" m nQccurs="0" maxQccur s="unbounded"/ >

Figure8. XML Schema of the nameAlternative element

Element: creator (CO Creator)

The creat or element implements the CO AMS element Creator [1]. It defines the entity
primarily responsible for the creation of the physical artefact. The creat or element is an
optional child element of the cul t ur al Obj ect element, and it may occur multiple times. The
type of the element is xsd: string and it is ascribed with intelligence properties. The XML
Schemafor thecr eat or element is presented in Figure 9.

<xsd: el ement nanme="creator" type="xsd:string" m nQccurs="0" maxQccurs="unbounded"/>

Figure9. XML Schema of the creator element

Element: contributor (CO Contributor)

The cont ri but or element implements the CO AMS element Contributor [1]. It defines the
entity responsible for making contributions to the creation of the physical artefact. The
contributor element is an optiona child element of the cul t ur al Cbj ect element, and it
may occur multiple times. The type of the element is xsd: string and it is ascribed with
intelligence properties. The XML Schemafor the cont ri but or element is presented in Figure
10.

<xsd: el ement nanme="contributor" type="xsd:string" m nQccurs="0" maxQccurs="unbounded"/ >

Figure10. XML Schema of the contributor element

Element: type (CO Type)

Thet ype element implements the CO AMS element Type [1]. It defines the nature or genre of
the cultural object. The t ype element is a mandatory child element of the cul t ur al Obj ect
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element and it must occur only once. The type of the element is xsd: st ri ng and it is ascribed
with intelligence properties (see Figure 11).

<xsd: el enent nane="type" type="xsd:string"/> |

Figure1l. XML Schema of the type element

Element: description (CO Description)

The descri pti on element implements the CO AMS element Description [1]. It defines a
short description characterising the physical artefact. The descri pti on element is mandatory
child element of the cul t ur al Cbj ect element, and it must occur only once. The type of the
eement isxsd: stri ng (see Figure 12).

<xsd: el enent nane="description" type="xsd:string"/> |

Figure12. XML Schema of the description element

Element: rights (CO Rights)

Theri ght s element implements the CO AMS element Rights [1]. It defines information about
rights held in and over the cultural artefact. The ri ght s element is a mandatory child element
of the cul tural Qbj ect element, and it must occur only once. The type of the element is
xsd: string (see Figure 13).

<xsd: el enent nanme="rights" type="xsd:string"/> |

Figure13. XML Schema of therights element

Element: objectProductionDate (CO Object Production Date)

The objectPr oduct i onDat e element implements the CO AMS element Object Production
Date [1]. It defines the date or period in which the cultural artefact was created. The
objectPr oduct i onDat e element is an optional child element of the cul t ural Qbj ect
element, and it may occur only once. Thetype of the element isxsd: stri ng and itisascribed
with intelligence properties. The XML Schema for the dat eCr eat ed element is presented in
Figure 14.

<xsd: el enent nane="obj ect Producti onDate" type="xsd:string" m nQccurs="0"/> |

Figure14. XML Schema of the productionDate element

Element: objectProductionPlace (CO Production Place)

The objectPr oduct i onPl ace element implements the CO AMS element Object production
place [1]. It defines the geographical location in which an object was created. The
obj ect Producti onPl ace element is an optiona child element of the cul t ur al Qbj ect
element, and it may occur multiple times. The type of the element is xsd: string anditis
ascribed with intelligence properties. (see Figure 15).

| <xsd: el ement nane="obj ect Producti onPl ace" type="xsd:string" m nQccurs="0" maxQccurs="unbounded"/ > |

Figure 15. XML Schema for the productionPlace element

Element: completeness (CO Completeness)

The conpl et ness element implements the CO AMS dement Completeness [1]. It defines the
compl eteness of the physical artefact. The conpl et eness element is optional child element of
the cul tural Obj ect element, and it may occur only once. The type of the element is
xsd: string and it isascribed with intelligence properties. The element is restricted to accept
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only values from a predefined list: Complete, Incomplete, or Uncertain. The XML Schema for
the completeness element is presented in Figure 16.

<xsd: el ement nane="conpl et eness" m nOccurs="0">
<xsd: si npl eType>
<xsd:restriction base="xsd:string">
<xsd: enuner ati on val ue="Conpl ete"/>
<xsd: enuner ati on val ue="Inconpl ete"/>
<xsd: enuneration val ue="Uncertain"/>
</xsd:restriction>
</ xsd: si npl eType>
</ xsd: el enent >

Figure 16. XML Schema of the completeness element

Element: condition (CO Condition)

The condi ti on element implements the CO AMS element Condition [1]. It defines the
condition of the physical artefact. The condi ti on element is optional child element of the
cul tural Object element, and it may occur only once. The type of the element is
xsd: string anditisascribed with intelligence properties (see Figure 17).

<xsd: el ement nanme="condi ti on" type="xsd:string" m nQccurs="0"/>

Figure17. XML Schema of the condition element

Element: productionPeriod (CO Production Period)

The product i onPeri od element implements the CO AMS element Production Period [1]. It
defines a broader example of date 'the date when a stage in the design, creation or manufacture
of the object took place, which alows historical periods to be expressed. The
producti onPeri od is an optional child element of the cul t ur al Obj ect element, and it
may occur only once. The type of the element is xsd: string and it is ascribed with
intelligence properties. The XML Schema of the pr oduct i onPeri od element is presented in
Figure 18.

<xsd: el ement nane="productionPeriod" type="xsd:string" m nQccurs="0"/>

Figure 18. XML Schema of the productionPeriod element

Element: technique (CO Production Technique)

The t echni que eement implements the CO AMS element Production Technique [1]. It
defines the processes, methods, techniques and tools used to fabricate or decorate the object.
The producti onTechni que isan optiona child element of the cul t ur al Cbj ect element,
and it may occur only once. The type of the element is xsd: string and it is ascribed with
intelligence properties (see Figure 19).

WA

Figure19. XML Schema of the productionTechnique element

Element: material (CO Material)

The mat eri al element implements the CO AMS element Material [1]. It defines the basic
material from which an object is constructed. The mat eri al element is a mandatory child
element of the cul t ur al Obj ect element, and it may occur multiple times. The type of the
dementisxsd: string and it isascribed with intelligence properties (see Figure 20).

<xsd: el enent nanme="material" type="xsd:string" maxQccurs="unbounded"/>

Figure20. XML Schema of the material element
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Element: dimension

The di nensi on element serves implementation purposes. It is a complex type e ement defined
by a sequence that groups al the dimension related CO AMS elenents. The
di mensi on element is an optional child element of the cul t ur al Cbj ect element, and it may
occur multipletimessee Figure 21).

<xsd: el enent name="di mensi on" m nCccurs="0" maxQOccurs="unbounded" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nanme="di mensi onMeasuredPart" type="xsd:string" m nCccurs="0"/>
<xsd: el ement nanme="di mensi on" type="xsd:string" m nCccurs="0"/>
<xsd: el ement nanme="di mensi onVal ue" type="xsd:string" m nQccurs="0"/>
<xsd: el ement name="di mensi onMeasurenent Unit" type="xsd:string" m nQccurs="0"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >

Figure21. XML Schema of the dimension element

Element: dimensionMeasuredPart (CO Dimension Measured Part)
The di mensi onMeasur edPart element implements the CO AMS element Dimension
Measured Part [1]. It defines the part of the object measured. The di nensi onMeasur edPar t
element is an optional child element of the di nensi on element, and it may occur only once.
The type of the element isxsd: st ri ng (see Figure 22).

<xsd: el ement nane="di nensi onMeasur edPart" type="xsd:string" m nQccurs="0"/>

Figure22. XML Schema of the dimensionM easur edPart element

Element: dimension (CO Dimension)

The di mensi on element implements the CO AMS element Dimension [1]. It defines the aspect
of a part or component of an object being measured. The di mensi on element is a
mandatorychild element of the di nensi on element, and it must occur only once. The type of
theelement isxsd: st ri ng (see Figure 23).

<xsd: el ement nane="di nensi on" type="xsd:string"/>

Figure 23. XML Schema of the dimension element

Element: dimensionValue (CO Dimension Value)

The di nensi onVal ue element implements the CO AMS element Dimension Value [1]. It
defines the numeric value of the measurement of a dimension. The di nensi onVal ue element
is amandatory child element of the cul t ur al Obj ect element, and it must occur only once.
Thetype of the element isxsd: st ri ng (see Figure 24).

<xsd: el ement nane="di nensi onVal ue" type="xsd:string"/>

Figure 24. XML Schema of the dimensionValue element

Element: dimensionMeasurementUnit (CO Dimension Measurement
Unit)

The di mensi onMeasur errent Unit element implements the CO AMS eement Dimension
Measurement Unit [1]. It defines the unit of measurement used when measuring a dimension.
The di nensi onMeasurenent Unit element is amandatory child element of the
cul tural Obj ect element, and it must occur only once. The type of the element is
xsd: string (see Figure 25).

<xsd: el enent nane="di nensi onMeasurenent Unit" type="xsd:string"/>

Figure25. XML Schema of the dimensionM easurementUnit element
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Element: components (CO Components)

The conponent s element implements the CO AMS element Components [1]. It defines a
description of any parts/pieces of the work of art. The conponent s element is an optional
child element of the cul t ur al Obj ect element, and it may occur only once. The type of the
element is defined as a sequence of xsd: st ri ng component elements. This element should be
used when the physical artefact consists of more than one component (see Figure 26).

<xsd: el ement nane="conponents" m nCccurs="0">
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nanme="conponent" type="xsd:string" maxCccurs="unbounded"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >

Figure 26. XML Schema of the components element

Element: aquisitionSource (CO Acquisition Source)

The aqui si ti onSour ce element implements the CO AMS element Acquisition Source [1]. It
defines the organisation or person, or people from whom the object was obtained. The
aqui si ti onSour ce element is an optional child element of the cul t ur al Obj ect element,
and it may occur only once. The type of the element is xsd: string and it is ascribed with
intelligence properties (see Figure 27).

Figure27. XML Schema of the aquisitionSour ce element

Element: accessionDate (CO Accession Date)

The accessi onDat e element implements the CO AMS element Accession Date [1]. It defines
the date on which an object formally enters the collections and is recorded into the accessions
register. The accessi onDat e element is a mandatory child element of the cul t ur al Obj ect
element, and it must occur only once. The type of the element isxsd: st ri ng and it is ascribed
with intelligence properties (see Figure 28).

<xsd: el ement nanme="accessi onDate" type="xsd:string"/>

Figure 28. XML Schema of the accessionDate element

Element: currentLocation (CO Current Location)

The current Locat i on element implements the CO AMS element Current Location [1]. It
defines the physical place within an institution where an object is currently located. The
current Locati on element is a mandatory child element of the cul t ur al Obj ect element,
and it must occur only once. The type of the element isxsd: st ri ng (see Figure 29).

<xsd: el enent nane="currentLocati on" type="xsd:string"/>

Figure29. XML Schema of the currentL ocation element

Element: fieldCollection

Thefiel dCol | ecti on element servesimplementation purposes. It is a complex type element
defined by a sequence that groups all thefi el dCol | ection related CO AMS el enent s.
The fiel dCol I ection element is an optional child element of the cul t ural Obj ect
element, and it may occur multiple times (see Figure 30) .
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<xsd: el enent name="fiel dCol | ecti on">
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement name="fiel dCol | ecti onDate" type="xsd:string"/>
<xsd: el ement nanme="fi el dCol | ecti onMet hod" type="xsd:string" m nCccurs="0"/>
<xsd: el ement name="fi el dCol | ecti onPl aceNanme" type="xsd:string" m nQccurs="0"/>
<xsd: el ement name="fiel dCol | ector" type="xsd:string" m nQccurs="0"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >

Figure 30. XML Schema of the dimension element

Element: fieldCollectionDate (CO Field Collection Date)

Thefi el dCol | ecti onDat e element implements the CO AMS element Field Collection Date
[1]. It defines the date an object was collected in the field. The fi el dCol | ecti onDat e
element is a mandatory child element of the fi el dCol | ecti on element, and it must occur
only once. The type of the element isxsd: st ri ng (see Figure 31).

<xsd: el ement nanme="fiel dCol | ecti onDate" type="xsd:string"/> |

Figure31. XML Schema of thefieldCollectionDate element

Element: fieldCollectionMethod (CO Field Collection Method)

The fiel dCol | ecti onMet hod element implements the CO AMS element Field Collection
Method [1]. It defines the method used to excavate or collect an object in the field. The
fiel dCol | ecti onMet hod element is an optional child element of the fi el dCol | ecti on
element, and it may occur only once. The type of the element isxsd: st ri ng (see Figure 32).

<xsd: el enent nane="fiel dCol | ecti onMet hod" type="xsd:string" minQccurs="0"/> |

Figure32. XML Schema of thefieldCollectionM ethod element

Element: fieldCollectionPlaceName (CO Field Collection Place)

The fieldCollectionPlaceNane element implements the CO AMS element Field
Coallection Place [1]. It defines the name of the place where an object was collected in the field.
Thefiel dCol | ecti onPl ace element isan optional child element of thefi el dCol | ecti on
element, and it may occur only once. The type of the element isxsd: st ri ng (see Figure 33).

<xsd: el ement nanme="fiel dCol | ecti onPl aceNane" type="xsd:string" m nCccurs="0"/> |

Figure 33. XML Schema of the fieldCollectionPlace element

Element: fieldCollector (CO Field Collector)

The fiel dCol |l ect or element implements the CO AMS element Field Collector [1]. It
defines the name of the person or organisation responsible for collecting a specimen or object
in the field. The fiel dCollector element is an optiona child element of the
fieldCol |l ection element, and it may occur only once. The type of the element is
xsd: string (see Figure 34).

<xsd: el ement nanme="fiel dCol |l ector" type="xsd:string" m nQccurs="0"/> |

Figure 34. XML Schema of the fieldCollector element

2.3.2. Acquired Object AMS

The Acquired Object AMS (AO AMY) is used to describe Acquired Objects stored in the
ARCO Database. In this section the XML Schema implementing of the AO AMS element set
defined in [1] is described. The overall AO AMS schemais presented in Figure 35. The schema
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consists of 10 elements. These elements are described below. For actual implementation see
Appendix C.

—identifier

~title
----- publisher
—Fcreatnr
----- Scontributor
acquiredObject $ E :JE . IEI -E-

Figure 35. Theoverall XML Schemafor Acquired Object AMS

Element: identifier (AO Identifier)

Theidentifier element implementsthe AO AMS element Identifier [1]. It defines a unique
identifier assigned to the Acquired Object a particular digital representation of the cultural
object. The identifier element is a mandatory child element of the acqui redObj ect
element, and it must occur only once. The type of the element is xsd: st ri ng. The element is
auto-generated by the use of the AO | dentifier code name. The XML Schema for the
identifier element is presented in Figure 36.

<xsd: el ement nanme="identifier" type="xsd:string"/>

Figure 36. XML Schema of theidentifier element

Element: name (AO Name)

The name element implements the AO AMS element Name [1]. It defines the name of the
acquired object — a digital manifestation of an artefact. The name element is a mandatory child
eement of the acqui redChj ect element, and it must occur only once. The type of the
eement is xsd: string (see Figure 37). The element is auto-generated by the use of the
AO_Nane code name.

<xsd: el enent nane="title" type="xsd:string"/>

Figure37. XML Schema of thetitle element
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Element: publisher (AO Publisher)

The publ i sher element implements the AO AMS element Publisher [1]. It defines about the
entity responsible for making the resource available or accessible to others. The publ i sher
element is an optional child element of the acqui r edObj ect element, and it may occur only
once. Thetype of the element isxsd: st ri ng (see Figure 38).

<xsd: el ement nanme="publisher" type="xsd:string" m nQccurs="0"/>

Figure 38. XML Schema of the publisher element

Element: creator (AO Creator)

The creat or element implements the AO AMS element Creator [1]. It defines an entity
primarily responsible for the creation of the digital manifestation of the artefact. The cr eat or
element is a mandatory child element of the acqui r edObj ect element, and it must occur only
once. The type of the element is xsd: st ri ng (see Figure 39). The element is auto-generated
by ACMA with the AO_Cr eat or code name. The values are constrained to the list of registered
and privileged ARCO users.

<xsd: el enent nane="creator" type="xsd:string"/>

Figure39. XML Schema of the creator element

Element: contributor (AO Contributor)

The contri butor element implements the AO AMS element Contributor [1]. It defines
information about an entity contributing to the creation of the digital manifestation of the
cultural object. The contributor €element is an optional child eement of the
acqui redObj ect element, and it may occur multiple times. The type of the element is
xsd: stri ng (see Figure 40).

WA

Figure40. XML Schema of the contributor element

Element: created (AO Date Created)

The cr eat ed element implements the AO AMS element Date Created [1]. It defines the date
of creation of the Acquired Object. The cr eat ed element is a mandatory child element of the
acqui redObj ect element, and it must occur only once. The type of the element is
xsd: dat eTi me. The element is auto-generated by ACMA with the AO Dat eCr eat ed code
name. The XML Schemafor the dat eCr eat ed element is presented in Figure 41.

<xsd: el ement nanme="created" type="xsd: dateTi me"/>

Figure4l. XML Schema of the created element

Element: description (AO Description)

The descri pti on element implements the AO AMS eement Description [1]. It defines a
short description characterising the digital representation of the artefact. The descri ption
element is a mandatory child element of the acqui r edObj ect element, and it must occur only
once. The type of the element is xsd: stri ng. The XML Schema for the descri ption
element is presented in Figure 42.

<xsd: el ement nanme="description" type="xsd:string"/>

Figure42. XML Schema of the description element
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Element: rights (AO Rights)

Theri ght s element implements the AO AMS element Rights[1]. It defines information about
rights held in and over the Acquired Object. Ther i ght s element is a mandatory child element
of the acqui redbj ect element, and it must occur only once. The type of the element is
xsd: string (see Figure 43).

<xsd: el ement nanme="rights" type="xsd:string"/>

Figure 43. XML Schema of the rights element

Element: format (AO Format)

The f or mat element implements the AO AMS element Format [1]. It defines the available
formats of the Acquired Object. The f or mat element is a mandatory child element of the
acqui redObj ect element, and it must occur only once. The type of the element is a list of
xsd: string (see Figure 44). The f or mat element is auto-generated by ACMA with the
AO _For mat code name.

<xsd: el enent nanme="format" type="xsd:string"/>

Figure44. XML Schema of the format element

Element: extent (AO Format Extent)

The ext ent element implements the AO AMS element Format Extent [1]. It defines the digital
size of the Acquired Object. The extent eement is a mandatory child element of the
acqui redObj ect element, and it must occur only once. The type of the element is based on
xsd: string (see Figure 45). The ext ent element is auto-generated by ACMA with the
AO _For mat Ext ent code hame.

<xsd: el ement nanme="extent" type="xsd:string"/>

Figure45. XML Schema of the extent element

2.3.3. Refined Object AMS

The refined Object AMS (RO AMYS) is used to describe the Refined Objects stored in the
ARCO Database. The RO AMS for the fina prototype of the ARCO system is the same as AO
AMS with addition of one element. The implementation of elements originating from the AO
AMS is the same as in AO AMS with the differences only in the annotation sections (code
names for auto-generated elements, display names, element definitions, and content guidelines)
—for details see Appendix D.

The overall RO AMS schema is presented in Figure 46. The schema consists of 11 elements.
Theidentifier,title, publisher,creator, contributor, created, descri ption,
rights, format, and f or mat Ext ent are the same as in the AO AMS XML Schema. One
new element: r el ati onl sVer si onOf isdescribed below.
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Figure46. Theoverall XML Schema for Refined Object AMS

Element: isVersionOf (RO RelationlsVersionOf)

The i sVersi onOf element implements the RO AMS element Relation |s Version Of [1]. It
defines an ordered list of identifiers of Cultural Objects (Acquired Objects and Refined
Objects) on the refinement path. The i sVer si onOf element is a mandatory child element of
the refi nedObj ect element, and it must occur only once. The type of the element is
xsd: string. The XML Schema for the rel ati onl sVersi onOf element is presented in
Figure 47. The isVersionOf dement is auto-generated by ACMA with the
RO _Rel ati onl sVersi onOf code name.

<xsd: el ement nanme="isVersi onOf" type="xsd:string"/>

Figure47. XML Schema of theisVersionOf element

2.3.4. Media Object AMS

The Media Object AMS (MO AMS) is used to describe the Media Objects stored in the ARCO
Database. In this section the XML Schema, implementing of the MO AMS element set defined
in [1], is described. The overall MO AMS schema is presented in Figure 48. The schema
consists of 11 elements. These elements are described below. For actual implementation see
Appendix E.
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Figure48. Theoverall XML Schema of Media Object AMS

Element: title (MO Name)

Thetitle element implements the MO AMS element Name [1]. It defines the name of the
Media Object. Thetit| e element isamandatory child element of the medi abj ect element,
and it must occur only once. The type of the element is xsd: string (see Figure 49). The
titl e element isauto-generated by ACMA with the code name MO_Narre.

<xsd: el ement nanme="title" type="xsd:string"/>

Figure49. XML Schema of thetitle element

Element: type (MO Type)

The t ype element implements the MO AMS element Type [1]. It defines a list of mime-types
for complex Media Object or a single mime-type of the Media Object. The t ype element is a
mandatory child element of the medi aCbj ect element, and it must occur only once. The type
of the element is xsd: stri ng (see Figure 50). Thet ype element is auto-generated by ACMA
with the code name MO_Type.

<xsd: el enent nane="type" type="xsd:string"/>

Figure50. XML Schema of the type element

Element: subject (MO Subject)

The subj ect element implements the MO AMS element Subject [1]. The subject element
defines the keywords that identify the subjects of the contents of the Media Object. The
subj ect element is an optional child element of the medi aCbj ect element, and it may occur
only once. The type of the element isxsd: st ri ng (see Figure 51).
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<xsd: el ement nanme="subj ect" type="xsd:string" m nQccurs="0"/>

Figure51. XML Schema of the subject element

Element: description (MO Description)

The descri pti on element implements the MO AMS element Description [1]. It defines a
short description characterising the Media Object. The descri pti on element is an optional
child element of the nedi aCbj ect element, and it may occur only once. The type of the
elementisxsd: st ri ng and it is ascribed with effort report properties (see Figure 52).

<xsd: el ement nanme="description" type="xsd:string" m nQccurs="0"/>

Figure52. XML Schema of the description element

Element: created (MO Date Created)

Thecreat ed element implementsthe MO AMS element Date Created [1]. It defines the date
of creation of the Media Object. The creat ed element is a mandatory child element of the
medi aObj ect element, and it must occur only once. The type of the eement is
xsd: dat eTi me (see Figure 53). The cr eat ed element is auto-generated by ACMA with the
code name MO _Dat eCr eat ed.

<xsd: el enent nane="created" type="xsd: dateTinme"/>

Figure53. XML Schema of the created element

Element: technique (MO Technique)

The t echni que element implements the MO AMS element Technique [1]. It defines the
technigue used to acquire a digital manifestation of the Cultural Object. The t echni que
element is a mandatory child element of the medi aObj ect element, and it may occur multiple
times. The type of the element is xsd: st ri ng and it is ascribed with effort report properties
(see Figure 54).

<xsd: el enent nane="t echni que" type="xsd:string" maxQccurs="unbounded"/ >

Figure54. XML Schema of the technique element

Element: creator (MO Creator)

The cr eat or element implements the MO AMS element Creator [1]. It defines information
about an entity primarily responsible for the creation of the Media Object. The creat or
element is a mandatory child element of the medi aObj ect element, and it must occur only
once. The type of the element is a list of xsd: string and it is ascribed with effort report
properties (see Figure 55). The element is auto-generated by ACMA with the MO_Cr eat or
code name. The values are constrained to the list of registered and privileged ARCO users.

<xsd: el ement nanme="creator" type="xsd:string"/>

Figure55. XML Schema of the creator element

Element: extent (MO Format Extent)

The extent element implements the MO AMS element Format Extent [1]. It defines the
digital size of the Media Object. The ext ent element is a mandatory child element of the
medi aObj ect element, and it must occur only once. The type of the element is based on
xsd: string (see Figure 56). The ext ent element is auto-generated by ACMA with the
MO_For mat Ext ent code name.
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<xsd: el ement nanme="extent" type="xsd:string"/>

Figure56. XML Schema of the extent element

Element: rights (MO Rights)

The ri ght s element implements the MO AMS element Rights [1] . It defines information
about rights held in and over the Media Object. The ri ght s element is a mandatory child
element of the medi athj ect element, and it must occur only once. The type of the element is
xsd: string (see Figure 57).

<xsd: el ement nanme="rights" type="xsd:string"/>

Figure57. XML Schema of the rights element

Element: skillLevel (MO Skill Level)

The skill Level element implements the MO AMS element Skill Level [1] . It defines
information about the skill level or experience of the creator of the Media Object. The
ski I | Level element is a mandatory child element of the medi aCbj ect element and should
occur once. The type of the element is xsd: string and it is ascribed with effort report
properties (see Figure 58).

<xsd: el enent nanme="skill Level " type="xsd:string"/>

Figure58. XML Schema of the skillL evel element

Element: personEffort (MO Person Effort)

The per sonEf f ort element implements the MO AMS element Person Effort [1] . It defines
information about the amount of time spent in capturing the Media Object. The
personEffort element is a mandatory child element of the medi aCbj ect element, and it
must occur only once. The type of the element is xsd: deci mal and it is ascribed with effort
report properties (see Figure 59).

<xsd: el ement nanme="rights" type="xsd: decimal"/>

Figure59. XML Schema of the personEffort element

2.3.5. Media Object Type Simple Image AMS

The Media Object Type Simple Image AMS (MOT Simple Image) is used to describe the
Media Objects of type Simple Image stored in the ARCO Database. In this section, the XML
Schema implementing of the MOT Simple Image AMS element set defined in [1], is described.
The overall MOT Simple Image AMS schemaiis presented in Figure 60. The schema consists of
five elements. These elements are described below. For actual implementation see Appendix F.

—Fimﬂgﬂﬁize
—f

resolution

mediaObjectSimplelmage $ E :jj Fcumpressiunh‘lethud

—FcumpressiunFactur
—Fculuurl]epth
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Figure60. Theoverall XML Schemafor SimpleImage AMS

Element: imageSize (MOT Simple Image: Image Size)

The i mageSi ze dement implements the MOT Simple Image AMS element Image Sze [1]. It
defines the Image width and height in pixels. The i nageSi ze element is a mandatory child
element of the medi aChj ect Si npl el mage element, and it must occur only once. The type of
the element is xsd: stri ng (see Figure 61). The i mageSi ze element is auto-generated by
ACMA with the code name MOT_Si npl el mage_| mageSi ze.

<xsd: el enent nane="i nageSi ze" type="xsd:string"/>

Figure6l. XML Schema of theimageSize element

Element: resolution (MOT Simple Image: Resolution)

Ther esol uti on element implements the MOT Simple Image AMS element Resolution [1]. It
defines the image resolution in dpi. The r esol uti on element is a mandatory child element of
the medi atbj ect Si npl el mage element, and it must occur only once. The type of the element
isxsd: string (see Figure 62). Theresol uti on element is auto-generated by ACMA with
the code name MOT_Si npl el mage_Resol uti on.

<xsd: el ement nanme="resol ution" type="xsd:string"/>

Figure62. XML Schema of the resolution element

Element: compressionMethod (MOT Simple Image: Compression
Method)

The conpressi onMet hod element implements the MOT Simple Image AMS element
Compression method [1]. It defines the compression method used to create the image file. The
conpressionMethod element is a mandatory child eement of the
medi aObj ect Si npl el mage element, and it must occur only once. The type of the element is
xsd: string (see Figure 63). The element is auto-generated by ACMA with the code name
MOT_Si npl el mage_Conpr essi onMet hod.

<xsd: el ement nane="conpressi onMet hod" type="xsd:string"/>

Figure 63. XML Schema of the compressionM ethod element

Element: compressionFactor (MOT Simple Image: Compression
Factor)

The conpressi onFact or element implements the MOT Simple Image AMS element
Compression factor [1]. It defines the image compression agorithm strength factor. The
conpr essi onFact or dement is a mandatory child eement of the
medi aObj ect Si npl el mage element, and it must occur only once. The type of the element is
xsd: stri ng. (see Figure 64).

<xsd: el enent nane="conpressi onMet hod" type="xsd:string"/>

Figure64. XML Schema of the compressionFactor element

Element: colourDepth (MOT Simple Image: Colour Depth)

The col our Dept h element implements the MOT Simple Image AMS element Colour depth
[1]. It defines the number of bits that represents single colour point. The col our Dept h
element is a mandatory child element of the medi aObj ect Si npl el mage element, and it must
occur only once. The type of the element is xsd: i nt eger (see Figure 65). The element is
auto-generated by ACMA with the code name MOT_Si npl el mage_Col our Dept h.
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<xsd: el ement nane="col our Dept h" type="xsd:integer"/>

Figure 65. XML Schema of the colour Depth element

2.3.6. Description AMS

The Media Object Type Description AMS (MOT Description) is used to describe the Media
Objects of type Description stored in the ARCO Database. In this section, the XML Schema
implementing of the MOT Description AMS element set defined in [1], is described. The
overall MOT Description AMS schema is presented in Figure 66. The schema consists of two
elements. These elements are described below. For actual implementation see Appendix G.

{1

mediaObjectDescription

Figure66. Theoverall XML Schemafor Description AMS

Element: length (MOT Description: Length)

Thel engt h element implements the MOT Description AMS element Length [1]. It defines the
text length in chars of the description media object. The | engt h element is a mandatory child
element of the medi atbj ect Descri pti on element, and must occur only once. The type of
the element is xsd: | ong (see Figure 67). The element is auto-generated by ACMA with the
code name MOT_Descri pti on_Lengt h.

<xsd: el enent nane="|ength" type="xsd:long"/>

Figure67. XML Schema of thelength element

Element: characterSet (MOT Description: Character set)

The char act er Set element implements the MOT Description AMS element Character set
[1]. It defines the character set used for the text of the description media object. The
character Set element is an optional child element of the medi aCbj ect Descri ption
element, and it may occur only once. The type of the element is xsd: st ri ng. The value of the
dement must be one from the predefined list that can be found a the
http://www.iana.or g/assignments/char acter -sets web site.

The XML Schemafor thechar act er Set element is provided in Appendix L.

2.3.7. 3D Studio Max Project AMS

The Media Object Type 3D Studio Max Project AMS (MOT 3D Studio Max Project) isused to
describe the Media Objects of type 3D Studio Max Project stored in the ARCO Database. In
this section, the XML Schemaimplementing of the MOT 3D Studio Max Project AMS element
set defined in [1], is described. The overall MOT 3D Studio Max Project AMS schema is
presented in Figure 68. The schema consists of two elements. These elements are described
below. For actual implementation see Appendix H.
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Figure68. Theoverall XML Schemafor 3D Studio Max AMS

Element: softwareVersion (MOT 3D Studio Max Project: Software
version)

The sof t war eVer si on element implements the MOT 3D Studio Max Project AMS element
Software version [1]. It defines the version of 3D Studio MAX software used to save this file.
The softwareVersion element is a mandatory child element of the
medi aObj ect 3dsMaxPr oj ect element, and it must occur only once. The type of the element
isxsd: string (see Figure 69).

<xsd: el enent nane="sof t war eVer si on" type="xsd:string"/>

Figure69. XML Schema of the softwareVersion element

Element: requiredExtensions (MOT 3D Studio Max Project: Required

extensions)

The requi r edExt ensi ons element implements the MOT 3D Studio Max Project AMS
element required extensions [1]. It defines extensions and plug-ins needed to properly open and
display this file. The requi r edExt ensi ons element is an optional child element of the
medi aObj ect 3dsMaxPr oj ect element, and it may occur multiple times. The type of the
elementisxsd: st ri ng (see Figure 70).

<xsd: el ement nane="requi r edExt ensi ons" type="xsd:string" m nQccurs="0"></xsd: el ement >

Figure 70. XML Schema of the requiredExtensions element

2.3.8. VRML Model AMS

The Media Object Type VRML Model AMS (MOT VRML Model) is used to describe the
Media Objects of type VRML Model stored in the ARCO Database. In this section, the XML
Schema implementing of the MOT VRML Model AMS element set defined in [1], is described.
The overadl MOT VRML Model AMS schemais presented in Figure 71. The schema consists
of four elements. These elements are described below. For actual implementation see Appendix
l.

—Furml'ﬂersiun

—|Enumherﬂﬂ' extures
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Figure71. Theoverall XML Schemafor VRML Model AMS
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Element: vimlVersion (MOT VRML Model: VRML version)

The vrm Ver si on element implements the MOT VRML Model AMS element VRML version
[1]. It defines the version of VRML language used by the model. The vr m Ver si on element is
a mandatory child element of the nedi aCbj ect VRM_.Model element, and it must occur only
once. The type of the element is xsd: st ri ng (see Figure 72). The vr m Ver si on element is
auto-generated by ACMA with the code name MOT_VRM__ Ver si on.

<xsd: el enent nane="vrm Versi on" type="xsd:string"/>

Figure72. XML Schema of thevrmlVersion element

Element: numberOfTextures (MOT VRML Model: Number of
Textures)

The nunber O Text ur es element implements the MOT VRML Model AMS element Number
of Textures [1]. It defines the number of textures used by this VRML model. The
nurber Of Text ur es element is a mandatory child element of the medi aChj ect VRM.Model

element, and it must occur only once. The type of the element isxsd: i nt eger (see Figure 73).
The element is auto-generated by ACMA  with the code name
MOT_VRML_Nunber OF Text ur es.

<xsd: el enent nanme="nunber O Textures" type="xsd:integer"/>

Figure 73. XML Schema of the number Of T extur es element

Element: composite (MOT VRML Model: Composite)

The conposi t e element implements the MOT VRML Model AMS element Composite [1]. It
defines whether the model is composed of more than one VRML file. The conposi t e element
is a mandatory child element of the medi aCbj ect VRMLMbdel element, and it must occur only
once. The type of the element is xsd: bool ean (see Figure 74). The element is auto-generated
by ACMA with the code name MOT_VRM__ Conposi t e.

<xsd: el enent nane="conposite" type="xsd: bool ean"/>

Figure74. XML Schema of the composite element

Element: animated (MOT VRML Model: Animated)

The ani mat ed element implements the MOT VRML Model AMS element Animated [1]. It
defines whether the model contains animated elements. The ani mat ed element is a mandatory
child element of the medi aObj ect VRM_Mbdel element, and it must occur only once. The type
of the element is xsd: bool ean (see Figure 75). The element is auto-generated by ACMA
with the code name MOT_VRM__ Ani mat ed.

<xsd: el ement nanme="ani mat ed" type="xsd: bool ean"/>

Figure 75. XML Schema of the animated element

2.3.9. Panorama Image AMS

The Media Object Type Panorama Image AMS (MOT Panorama Image) is used to describe the
Media Objects of type Panorama Image stored in the ARCO Database. In this section, the XML
Schema implementing of the MOT Panorama Image AMS element set defined in [1], is
described. The overadl MOT Panorama Image AMS schema is presented in Figure 76. The
schema consists of two elements. These elements are described below. For actual
implementation see Appendix J.
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Figure76. Theoverall XML Schemafor Panoramalmage AMS

Element: numberOfimages (MOT Panorama Image: Number of
images)

The nunber O | mages element implements the MOT Panorama Image AMS element Number
of images [1]. It defines the number of images included in this panorama view. The
nurber Of | mages element is a mandatory child element of the
medi aObj ect Panor amal mage element, and it must occur only once. The type of the element
isxsd: i nt eger (see Figure 77). The element is auto-generated by ACMA with the code name
MOT_Panor amal mage_Nunber O | nages.

<xsd: el enent nane="nunber O | rages" type="xsd:integer"/>

Figure77. XML Schema of the number Ofl mages element

Element: stepAngle (MOT Panorama Image: Step angle)

The st epAngl e element implements the MOT Panorama Image AMS element Step angle [1].
It defines the step angle between images. The st epAngl e element is a mandatory child
element of the medi atbj ect Panor anal mage element, and it must occur only once. The type
of the element is xsd: f| oat (see Figure 78). The element is auto-generated by ACMA with
the code name MOT_Panor anal mage_St epAngl e.

<xsd: el ement nanme="stepAngl e" type="xsd:float"/>

Figure 78. XML Schema of the stepAngle element

2.3.10. Multiresolution Image AMS

The Media Object Type Multiresolution Image AMS (MOT Multiresolution Image) is used to
describe the Media Objects of type Multiresolution Image stored in the ARCO Database. In this
section, the XML Schema implementing of the MOT Multiresolution Image AM S element set
defined in [1] is described. The overall MOT Multiresolution Image AMS schema is presented
in Figure 79. The schema consists of three elements. These elements are described below. For
actual implementation see Appendix K.

—Fresulutiuns

mediaOhjec‘tl‘l.l'lultiresulutiun.ﬁ E j] --- 4" software :

Figure 79. Theoverall XML Schemafor Multiresolution Image AMS
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Element: resolutions (MOT Multiresolution Image: Resolutions)

The resol utions element implements the MOT Multiresolution Image AMS element
Resolutions [1]. It defines alist of available image sizes in pixels. Ther esol uti ons element
is a mandatory child element of the medi aObj ect Mul ti resol uti onl mage element, and it
must occur only once. The type of the element is alist of xsd: stri ng (see Figure 80). The
resolutions €eement is auto-generated by ACMA with the code name
MOT_Mul tiresol utionl mage_Resol uti ons.

<xsd: el ement nanme="resol uti ons" type="xsd:string"/>

Figure 80. XML Schema of the resolutions element

Element: software (MOT Multiresolution Image: Software)

The sof t war e element implements the MOT Multiresolution Image AMS element Software
[1]. It defines the name of application used for generating the Multiresolution image. The
sof t war e element is an optional child element of the
medi aObj ect Mul tiresol uti onl mage element, and it may occur only once. The type of the
elementisxsd: st ri ng (see Figure 81).

<xsd: el ement nanme="sof tware" type="xsd:string" m nQccurs="0"/>

Figure81. XML Schema of the softwar e element

Element: algorithm (MOT Multiresolution Image: Algorithm)

The al gori t hmelement implements the MOT Multiresolution Image AMS element Algorithm
[1]. It defines the agorithm used for rescaling the original image. The al gori t hmelement is
an optional child element of the medi aCbj ect Mul ti resol uti onl mage element, and it may
occur only once. The type of the element isxsd: st ri ng (see Figure 82).

<xsd: el ement nane="al gorithnl' type="xsd:string" m nQccurs="0"/>

Figure82. XML Schema of the algorithm element

2.4. AMS Manager

One of the powerful features of the ARCO system is the ability to use new versions of AMS
schema as the AMS specification evolves. New AMS specifications can be developed at
museum pilot sites and loaded into the ARCO database without the need to modify ARCO
database structure or the ACMA or ARIF tools.

Since the AMS specification may change over time, the ARCO database must keep historical
versions of the AMS specification in order to support cultural objects that use older versions of
the AMS specification. Otherwise, expensive conversion of XML metadata descriptions would
be required. Due to the fact that the XML Schemas of the AMS metadata are stored in the
database, every Cultural Object and Media Object may be associated with a correct version of
the XML Schema describing structure of its metadata.

In order to be able to manage XML Schemas in the ARCO database in a user-friendly way, a
specia tool —the AMS Schema Manager has been designed and implemented. The ARCO AMS
Schema Manager is integrated within the ACMA — ARCO Content Management Application.

There are two basic types of XML Schemas stored in the ARCO Database and managed by the
ARCO AMS Manager: Cultural Object Schemas and Media Object Schemas. They are
represented by two tab panelsin the AMS Schema Manager Window. Each tab panel contains
two elements: schema version tree on the left side and preview/add panel on the right side.
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2.4.1. Cultural Object Schemas

| ARCO i ACMA :: AMS Manager =]
Cultural Object Schemas r“ﬂmﬂfaﬂhigzﬁsghmnas |

i EEIAOIR‘O AMS 2003.01-16 : 0.1 by Jacek

? égﬂé—gﬂﬁ Sl Pl =7uml wersion="1.0" encoding="UTF-8"7?= :
ép ) =Il-- edited with XML Spy wd. 3 U hitpitwaane xmilspy.com) by Mick Mour
@ hO =wad schema xmins:arco="http:hwwaw arco-web orginamespacesiarc |

=xsd annotation=
df new .

=¥sd:documentation=This schema was developed by the ARCO co
=fsdannotation=
=xzd.element name="acquiredOhject'=
=xsdannotation=
=x5d appinfo=
=arcodisplayMName=Acquired Object=farco:displayName=
=arco;definition=Metadata associated with Acquired Ohjects=rar
=arco content=rot Editable=farco content=
=fsdappinfo=
=fsdannotation=
=¥sd.complexTypes=
=¥sd seguances
=xgdelement name="identifier'=
=xsoannotation=
=x5d appinfo=

[«]

Figure 83. AMS Manager — Cultural Object Schemas

A screenshot of the Cultural Object panel of the AMS Schema Manager is shown in Figure 83.
The left part of the window shows a time-ordered list of CO AMS schema versions. Each AMS
schema version consists of :

aversion of the Cultural Object AMS sub-schema (CO AMYS);
aversion of the Acquired Object AMS sub-schema (AO AMYS);
aversion of the Refined Object AM S sub-schema (RO AMYS).

These versions must be maintained together because each AMS version must consist of a
consistent set of AMS sub-schema versions.

The AMS versions displayed in the left tree are described by their creation date followed by
their version name. Every AMS version has three sub-nodes corresponding to: CO AMS, AO
AMS, and RO AMS. By selecting a leaf node a user may view the corresponding AMS sub-
schemaiin the right panel.

By selecting a specia ‘new...” element at the end of the list, the user may create a new AMS
version in the database. After selecting this element, a special form is displayed on the right
side of the window. By the use of this form, a user may enter the new version name, and select
the XML Schemafiles (*.xsd) from the file system (one for CO, one for AO, and one for RO),
or indicate that this particular sub-schema should be copied from previous version of the AMS
schema (checkbox on the | eft).
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Create new AMS version

version:

| |

Copy? Select CO Schema:

o | | | Browse.. |
Select AO Schema:

[ | | | Browse.. |
Select RO Schema:

o | [ Browse.. |

Save this schema version |

Figure84. Adding new AMS schemain the ARCO AMS Schema M anager

An AMS schemaversion may be deleted from the system by selecting the delete item available
in the right-click menu. Only unused AM S versions can be deleted from the database. If a user
tries to delete a version that is used by one or more Cultural Objects, an appropriate error
message is displayed and the operation is cancelled.

Additionally each schema document may be saved to a file by selecting the Save to File item
from right-click menu.

2.4.2. Media Object Schemas

% ARCO :: ACMA :: AMS Manager =@x]
rﬂul’turalml‘inzﬁsshamas rhl'ledia Object Schemas |
W%’AMS o 2003.01-16 : 0.1 by Jacek
? zgnzegggwgfj?gphestszacek =?mlversion="1.0" encoding="UTF-8"?=
%_5 e enerallsc.he:rna Giareinn =l-- edited with XML Spy vd 3 U (hitpifwasse xmilspoy com) by Nick Mourkoussis (5
ooy = mediaOt?jectSdsMaxPrnject =xsd.schema xminsarco="http e arco-weh. orginamespacesiarcoi 0" xml
- B mediaChjectDescription <xsd:§nnntat|un> ; : ;
o 0 mediaObjectMultiresolutionimage =xsd:documentation=This schema was developed by the ARCO consortium fd
T

o ) ? =isdannotation=

& mediaObjectPanaramalmage ; ’ ; o

o & mediaObjeciSimplelmage <xsd.e.|ementlname= medialbject'=

& mediaChjectyRMLMadel seEanhitAton

0 new schema . satigppinio P )
=arco:displayMame=Media Object=farcodisplayMame=
=arcocdefinition=Metadata associated with all Media Objects=/arco:detmitio
=arcocontent=Mot Editable=/arcocontent=

=fsd:appinfo=

=ksd:annotation=

=xsd.complexType=

=xsd.sequence=
=xsd:element name="narme" type="xsd:string"=>
=¥sd:annotation=

=xzd.appinfo=

[«]

Figure 85. AMS Manager — Media Object Schemas

A powerful feature of the ARCO system is the extensibility of the set of supported Media

Object Types. New Media Object Types may be added to the system without modifying the
database structure or ACMA and ARIF tools.

Since a specific AMS schema may be associated with each Media Object Type (MOT AMS),
the Media Object AMS Manager must provide support for both:

adding new types of MOT AMS schemas, and

adding new versions for existing MOT AMS schemas.
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A screenshot of the Media Object panel of the AMS Manager is presented in Figure 85. The
tree on the left side of the window displays all MOT AMS schemas and their versions. The tree
is organized as follows. Root element (‘MO AMS') contains the general MO AMS Schema
(used for all Media Object Types) and all MOT AMS schemas (usually, one for each Media
Object Type), described by the name of their XSD root node, and a specia ‘new schema...
element. Each AMS schema node contains nodes that represent versions of this MOT AMS
schema (or the GeneralMediaObjectAMS Schema). The nodes display the creation dates and
version names of the schema versions. Each schema node contains also a specia ‘new
version... node.

By selecting a leaf node corresponding to an AMS schema version a user may display the AMS
schema version in the right panel. By selecting one of the special ‘new...” nodes, a user may
add a new schema or a new schema version.

A user may perform three types of operations:
create anew AMS schema— by the use of the ‘new schema...” node,
create anew AMS schema version — by the use of the ‘new version...” node,

save a schema version to a file — by the use of the ‘save to file' option accessible in the
right-click popup menu, or

delete a schema or a schema version — by the use of the ‘delete’ option accessible in the
right-click popup menu.

When the “new schema...” operation is selected, a special form is displayed. The form allows
the user to enter a new schema name and description.

Create new AMS schema

Hame:

Description:

| Save this schema |

Figure 86. Creatinganew AMSschemain MO AMS Manager

When the “new version...” operation is selected, another form is displayed that allows entering
the version name and select the XML Schemafile (*.xsd) containing new schema definition.

Create new AMS version

Version:
| |

Select schema:

| | | Browse ... |

Save this schema version |

Figure 87. Creating a new version of AM Sschemain MO AM S Manager
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2.5. AMS Metadata Editor

In order to make the process of editing the metadata accompanying objects in the ARCO
database as efficient as possible a special tool — AMS Metadata Editor has been developed. The
AMS Metadata Editor is integrated with ACMA Cultura Object Manager as an embedded
application and is used for editing metadata of both Cultural Objects (Acquired Objects and
Refined Objects) and Media Objects (all types), see Figure 88. The AMS Metadata Editor
alows a user to manage AMS metadata documents. The XML documents are presented as
trees, where the user can add or delete nodes, and edit their values.

€ ) ARCO Content Management Application [jacek@arco] E]@
File Search Edit View Tools Options Help

ARCQO

r Cultural Object Manager r Presentation Manager r Template Manager r Template Object Manager |
iy Cultural Objects
© [0 CEA

© O] KTl ohjects
§ &y SussexPast

Acquired Cultural Object

| Metadata |
&4 Cultural Ohject AMS

@ € Arrow Head

& € Coin

& € cup

o € Gold Mortar

Log (J Match B

log () Pan

e € Pot

Log (J Wooden Box

& € Arrow Head refined
& € Coin refined

& € cup refined

& € Gold Mortar refined
& € watch Box refined
& € Pan refined

& € Potrefined

e ¢ Wooden Box refined

@ &4 Acquired Object
&4 Creator: Chmielewski, Jacek
£4 Date Created : 2003-07-17T14:08:24+02:00

4 Description: [The Gold Mortar was created

& Format: empty
4 Format Extent: 0 KE
4 ldentifier : KTI33
4 Mame : Gold Mortar refined
9 Rights @ KTI
@ 84 Cultural Ohject
4 Completeness ; Complete
£ Condition : Good

% Format Medium : Brass (cast)
£4 Mame : morar
£4 Mame Alternative - hausehold, cooking

4 Description ; wholefrom:invert hell shape, flared rim.sewveral ...

& (] vaA 4 Owner: SussexPast

9 Rights : Sussex Past
4 Source : LEWSA1833.1785
8 Type - morar

Figure88. ARCO AMS Metadata Editor

To add a new node, a user has to right click on the parent node and choose ‘Add’ menu item
from the popup menu. The list of allowed nodes is displayed (Figure 89). The list is generated
according to the AMS schema definition. Some of the nodes on the list may be disabled
because maximum occurrence limit defined in the AMS schema is reached, or element group
has a ‘choice’ model and one of the possible el ements has been already created. Elements that
are not optional are created automatically when a new AMS document is built.
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Figure 89. Adding a new element in AMS Metadata Editor

For deleting an element also the popup menu is used — item ‘Delete’. However, not every
element can be deleted — because the minimum occurrences limit defined in AMS schema is
taken into consideration.

Values for metadata elements are entered directly in the tree using a special editor for each
node (available on double-click). The editor type depends on element definition. It might be a
simple text field, drop-down menu with enumerated predefined values, or a dialog that allows
choosing a value from a dictionary. When entered, the value is validated using AMS definition,
and if it isnot correct, adialog window with appropriate error message appears.

[ Cu”ur L Tthicet hdS

= A Add (]
@y
Show XML Complete
eo| SaveAMS o hoinvert be

9 Format Medium : Brass (cast)

Figure 90. Additional functions of the AM S M etadata Editor

There are also two specia functions available in the popup menu on the root node: ‘ Show
XML’ for displaying textual representation of AMS XML and ‘Save AMS' for saving AMS
metadata to an XML file (Figure 90).

The metadata editor uses icons with different colours for different types of e ements:

4 |Blue Complex elements that may contain other elements, but no values
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Green | Simple leaf element — may contain avalue

i |Grey | Auto-generated element (read-only) — value is generated by the application

Yellow |Dictionary element — values are taken from a dictionary stored in ARCO
Database

4 | Red Element that does not conform to the assigned AMS schema, this should be
treated as a warning that something is wrong - AMS XML document must
aways conform to the assigned AMS schema.
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3. X-VRML Technology

3.1. Introduction to the X-VRML Language

The VRML standard provides methods of describing contents of virtual scenes. In its current
form, it enables building passive virtual reality systems, i.e. systems where the virtual reality is
employed to visualize some pre-designed virtual environmentsin athree-dimensional way. This
enables using VRML for presenting pre-designed models and simple animations, but prevents it
from being used in more advanced applications.

In standard VRML systems, descriptions of virtual scenes are stored in ASCII form in flat files.
Since the descriptions are static, once created a virtual scene may be displayed to the user only
in exactly the same, previously prepared form. The architecture of a conventional VRML
system is presented in Figure 91.

HTTP
Server

Browser

Figure91. Architecture of a conventional VRML system

A set of VRML files is stored on an HTTP server. Each VRML file describes a set of virtual
objects. Virtual scenes are composed of one or more VRML files. Browsers can access the
virtual scenes by providing appropriate URLs of top-level VRML files. As a response, the
HTTP server sends the requested files to the browser. The browser displays the virtual scene
and the user may play with it. A user can move from one virtual scene to another by following a
link or entering a new URL address.

In such systems, the description of the virtual scenes is final — the set of virtua objects
contained in the scene, their positions, and values of attributes stored in the files are constant.
Such systems have several serious disadvantages that are shortly summarized below.

There is no possibility to select parts of the virtual scene (information) that should be
visualized. There is no possibility to use any data selection criteria, i.e., a user cannot specify
what parts (geometrical or logical) of the virtual scene should be displayed. As a result, the
entire virtual scene description must be sent to the client’s browser at once. There is no
possibility to change appearance of a virtual world or a part of it by changing some of its
creation parameters — creation of the description is performed once. Since the user cannot alter
this process, no influence on the fina form of the virtual world is possible. There is no
possibility to automatically update the virtual world data. Data used for creation of the virtual
scene are up-to-date when the virtual scene is created. At the time a user accesses the virtual
scene, the data may no longer be valid. Such a virtual reality system cannot be used for
visualization of changing data. Since the process of editing a virtual world is based only on its
geometry, it may be inefficient and time consuming. The security modd is simplistic when data
are stored in flat files— the smallest unit of access control isafile.

Another serious limitation of the VRML language is the lack of convenient database access
methods. The problem of accessing databases from VRML programs has been investigated by
the VRML Database Working Group [6][7]. A solution proposed in [8][9][10] has been finally
accepted as Recommended Practices for accessing databases from VRML. It consists of two
main elements; SQL Scripting that provides methods of accessing databases from virtual scenes
at the run-time, and ServerRedirect that enables restoring the virtual scene state when it is
accessed by a user. Despite the fact that the ServerRedirect solution uses special processing
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software on the server side, it is very limited and allows only controlling values of some types
of fieldsin VRML nodes. Access to fields that are not directly supported is difficult. A serious
limitation of the ServerRedirect solution follows from the fact that only values of fields of
existing nodes can be retrieved from the database. This means that both virtual scene structure
and visualization method must be hard-coded in the VRML program and only attributes of
existing elements can be influenced by data coming from a database. To enable building active
database applications of virtual reality, a much more convenient and efficient method of
accessing databases is required.

To overcome the above-mentioned problems the ARCO system uses, adapts and further extends
a novel virtual reality modelling language called X-VRML. The X-VRML language has been
designed by one the project partners [11][13][14][15][16] to enable dynamic modelling of
virtual redlity [12]. The dynamic modelling technique enables developing active
database-driven virtual reality applications by building parameterised models of virtual scenes
that constitute an application, and dynamic generation of the instances of virtual scenes based
on the models and current values of model parameters, query provided by a user, user
privileges, user preferences, and the current system state.

The X-VRML language provides convenient access to databases. The data retrieved from the
database can affect all aspects of the dynamically generated virtual scenes — the contents, the
visualization methods, and the structure. Furthermore, X-VRML offers powerful
parameterisation of models and programming concepts known from procedural languages like
loops, conditions and variables, which combined with the declarative VRML approach result in
a powerful programming tool. Moreover, X-VRML supports object-oriented programming style
by enabling inheritance hierarchies of classes that can be used in the virtual scene models. The
X-VRML language is based on XML, which is currently the de-facto standard for creating new
languages in this domain. This also combines well with other XML solutions used in the ARCO
system.

Architecture of a model-based virtual reality system with server-side modd interpretation is
presented in Figure 92. Every time a user wants to access a virtual scene or a selected part of it,
areguest is sent to the server. The server reads the virtual scene model, interpretsit, and creates
“on-the-fly” an appropriate description of the virtual scene. The user can use such a virtual
scene in exactly the same way as a “standard” virtual scene stored in afile. During the process
of virtual scene generation, however, multiple factors may be taken into consideration to
influence its final form. These factors include selection criteria, user preferences — provided by
the user or taken from a data repository, user privileges, creation method, and up-to-date data
read from one or several databases.

Virtual

Scene
Generator

Browser

> Internet >

_____________________________________

Figure92. Architecture of a server-side model-based VR system

The virtual scene generator is a generic tool independent of the particular virtual scene or
application. The same virtua scene generator can be used to generate different virtual scenes
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when provided with different models. One virtual scene generator may be used to serve
multiple VR scenes. Such an approach enables use of complex, highly optimised
implementation of the virtual scene generator without extending the amount of work required to
develop asingle model.

In Figure 93, architecture of a model-based virtual reality system with client-side model
interpretation is presented. Client-side interpretation permits to control the state of the virtual
scene during the whole virtual scene life-time. This allows to fully exploit the X-VRML
language features such as dynamic manipulation of the scene contents, handling user-
interaction, implementation of persistency, etc. To allow client-side interpretation of X-VRML
aspecial browser or an extension to a standard VRML browser is required. Such extension may
be implemented as an applet connected to the VRML browser.

Virtual
Scene
Interpreter

Browser

Figure 93. Architecture of aclient-side model-based VR system

By the introduction of X-VRML, entirely new methods of designing virtual reality applications
become possible. Dynamic modelling capabilities in combination with the possibility of
retrieving any part of the virtual scene model from a database enable implementation of a
system where both data and virtual world structure are modelled in a database. Direct
advantages of such approach include possibility of maintaining multiple virtual scene models,
possibility of automatically updating data in the virtual world model, possibility of enforcing
consistency between elements of the virtual world model such as virtual scene models and
virtual objects, possibility of maintaining efficiently large shared libraries of components,
possibility of using different methods of visualization of the same data, and possibility of
storing specifications of virtual scene model parameters and the parameters values for later
reconstruction of virtual scenes created from the virtual world model.

All this features, accompanied by standard advantages of using databases, like consistency,
local and remote access, multi-user access, powerful indexing and retrieval of contents, etc.,
greatly improve the overall functionality of system based on the dynamic modelling technique.

In Figure 94, an overall architecture of a system with all components of the virtual world model
stored in a database is presented.
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Virtual «—
Scene Browser
Generator

Figure 94. Architecture of a model-based system with all model elements
stored in a database

3.2. Language Overview

The X-VRML language is based on XML [17]. An X-VRML model isan XML representation
of an algorithm that generates virtual scenes. The model is a program built of X-VRML
commands. The program can read data from a database and use values of model parameters as
input. Examples of commands are: Set to assign a value to a variable, For implementing a
numerical loop, |f/Then/El se implementing conditional statements [11], and
Cl ass/ I nst ance representing classes and their instances [13]. The X-VRML commands are
encoded in XML and placed inside the text of the scene description written in VRML, X3D, or
HTML. The fact that the target language (e.g., X3D) contains XML tagsis hot an obstacle due
to special processing of the source X-VRML file: al XML tags that are not known to the
X-VRML processing unit (e.g., use a different namespace) are simply ignored and included in
the outcome as fragments of the scene description.

In X-VRML, empty XML elements represent single-line commands such as <Set/> or
<l nsert/>. Non-empty elements represent block-statements like loops, conditions, database
queries, iterations, etc. Examples of non-empty elements are <For> ... </For> and
<DBQuery> ... </ DBQuery>. The non-empty elements can contain fragments of scene
description and X-VRML code. The code located inside a repeating element is interpreted
multiple times. Parameters for the command execution are provided in the form of values of
eement attributes. In X-VRML, all parameters are expressions and are evaluated prior to
command interpretation.

Below, an example of a numerical loop is presented. The loop uses an “i ” control variable,
varying from 0 to the value of 2k+10 (“k” isan X-VRML variable) and incremented by 1:

<For name="i" from"0" to="{2*$k+10}" step="1">

</ For >

A comparison of Java and X-VRML representations of the same simple algorithm is shown in
Table 3-1.
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for (int i =0; i <= 10; i++) { <For name="i" from="0" to="10" step="1">
int x =i%i; <Set nane="x" value="{$i*$i}"/>
if (i <5) <If condition="{$i <5}">
{ <Then>
} </ Then>
el se <El se>
{
</ El se>
} </lf>
} </ For >
Java Version X-VRML Version

Table 3-1. Comparison of Java and X-VRML versions of the same algorithm

3.2.1. X-VRML Modules

Functionality of the X-VRML language is divided into modules. Three modules of X-VRML
are commonly used in both server-side and client-side systems: the Core Module, the Object-
Oriented Module, and the Database Module. The Dynamic Module is used in client-side
X-VRML systems.

The X-VRML Core Module provides basic language functionality that can be used in most
application domains. The basic functionality allows assigning values to variables, inserting
calculated values of expressions to the output scene description, conditional interpretation of
fragments of the X-VRML code, loops, and nesting X-VRML models.

The X-VRML Object-Oriented Module provides methods of implementing classes, building
class inheritance hierarchies, and using instances of classes.

The X-VRML Database Module contains language constructs that allow to access
miscellaneous data sources including relational and object-oriented database systems. Access
includes both retrieval and updating of the database contents.

The X-VRML Dynamic Module is a set of X-VRML commands allowing implementation of
dynamic virtual scene models, i.e. models of scenes whose structure changes during the virtual
scene run-time, models enabling user interaction and models of persistent virtual scenes. The
X-VRML Dynamic Module in connection with the Database Module is used in the final ARCO
prototype to implement persistent dynamic scenes. Such scenes enable a museum curator to
visually design virtual exhibitions, e.g. distribute cultural objectsin a 3D exhibition gallery.

One of the fundamental concepts of X-VRML is extensibility. New elements — performing
more advanced tasks — can be easily added to the language. Adding new elements can be
beneficial in applications that use complex processing or are time-critical. Usually
interpretation of a single complex element is faster than interpretation a long X-VRML
program composed of simple elements. Extensibility allows to create additional, specialized
X-VRML modules with functionality specific for particular domain or application.

An additional module of X-VRML has been developed in the ARCO project. The module
contains elements simplifying retrieval of ARCO specific data from the ARCO database (ARIF
Folders, Cultural Objects, Media Objects, AMS, presentation properties).
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3.2.2. X-VRML Core Module

Overview

The X-VRML Core Module provides basic language functionality that can be used in most
application domains. The basic functionality allows assigning values to variables, inserting
calculated values of expressions to the output VRML file, conditional interpretation of
fragments of the X-VRML code, loops, and nesting X-VRML files. In the remainder of this
section, the basic e ements of the X-VRML Core Module are described.

Variables

The X-VRML language allows using variables. Variables can be set inside X-VRML programs
by the use of X-VRML commands (e.g., Set, For, I teration, or DBQuery), can be read
from a configuration file, or can be provided in the URL. Values of variables provided in the
URL can be statically specified by a hypertext reference or dynamically set on the client side
(e.g.,inan HTML form filled by a user).

Expressions

In X-VRML, all values of element attributes may contain expressions, which are evaluated
prior to element interpretation. Expressions are contained in curly brackets — { and }. One
attribute value specification may contain several distinct expressions, for example an X-VRML

command:
<set nanme="obj {$i}" value="Object: {@ane} vol ume={$x*Py*$z}"/>

will assign to variable obj1 value Object: Mortar volume=24 assuming that i=1, name=Mortar,
x=2, y=3, and z=4.

The fact that expression boundaries are explicitly indicated by the curly brackets speeds up
processing of attribute values since only selected parts are evaluated and simplifies syntax for
constant attribute values that do not contain expressions.

X-VRML expressions can contain:
constant numerical, textual, and Boolean values,
variable references,
operators, and

extension functions.

Assigning values to variables

X-VRML allows assigning values to variables. Assignment of a value to a variable may be
accomplished by the use of the Set command. The syntax of the Set element is asfollows:

<Set nanme="..." value="..."/>

The Set element is an empty XML eement (not containing X-VRML code). The Set
element has two mandatory attributes:

nane represents the name of the variable. The variable can be later referenced by the
use of this name.

val ue represents the value that should be assigned to the variable. This can be as well
asimple constant value as an expression that must be evaluated prior to the assignment.
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Inserting values

Calculated values of X-VRML expressions can be included into the outcome VRML file by the
useof thel nsert element.

The syntax of the INSERT element is as follows:

<Insert value="..." type="..."/>

The I nsert tag is replaced by the interpreter with the value calculated from the contents of

theval ue attribute. This attribute can contain a simple constant value, a variable reference, or
an expression that must be evaluated by the interpreter prior to inserting.

The optional t ype attribute is used to cast the result of value calculation to a specific type.
Examples of possible final types include | NT (for integer values), FLOAT (for floating point
numerical values), and BOOL (for Boolean values).

Conditional Statements

X-VRML allows conditional parsing of fragments of X-VRML code. Conditional statements
are expressed by |1 f elements. The non-empty | f element contains the part of the X-VRML
code that is included in the outcome only if the specified condition is satisfied, and the optional
part that isincluded when the specified condition is not satisfied.

The syntax of thel f element isasfollows:
<If condition="...">
<Then>

</ Then>

<El se>

</ El se>
</lf>
The | f element can contain only Then and El se elements. The | f element has only one
attribute: condi t i on. This mandatory attribute specifies an expression string that is evaluated

to a Boolean value. If the value of the condi ti on attribute evaluates to TRUE, the Then
element is parsed. Otherwise, the El se element is parsed.

Switch Statement

Switch statements are expressed by Swi t ch elements and allow dynamically choosing one
child-element that should be parsed. The syntax of the Swi t ch element is as follows:

<Swi tch val ue=".">
<Case values="...,...,...">
</ Case>
<CaseRange frome"...” to="...">

</ CaseRange>
<Def aul t >

</ Def aul t >
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</ Swi t ch>

The Swi t ch tag has one attribute: val ue. This mandatory attribute specifies an expression
whose valueis calculated and used to select the child element to be parsed.

There are three types of elements that can appear inside the Switch element: Case, CaseRange
and Def aul t .

The Case element has one attribute: val ues that contains a list of expressions. If the value
provided in the Swi t ch element is equal to any of the values in the case value list the Case
element is parsed.

The CaseRange element has two parameters: f r omand t o. If the value provided in the switch
element is between the values provided in these parameters the CaseRange element is parsed.

The Def aul t element is parsed if none of the Case or CaseRange elements were parsed in the
current Swi t ch element.

Loops

Loops are one of the basic components of X-VRML. They are particularly helpful for coding
elements with repeating structure or created in result of some repeating mathematical
calculations. There are three types of loopsin X-VRML Core Module;

For —loop repeated with a numerical control variable varying from a beginning to an
ending value, every time changed by a step value,
| t er at i on —repeated for each value in a specified list of values, and
Whi | e —repeated aslong as a condition is satisfied.
For Loop

The For loop may be used to repeat a fragment of code an arbitrary number of times with a
numerical control variable. The variable takes values from a specified range of values (defined
by f romand t o attributes). During the first loop traversal it is assigned the value defined by
the f r omattribute. During each of the subsequent loop traversalsits value is being modified by
the value defined in the st ep attribute. When the value declared in the t o attribute is
exceeded, the loop is not being repeated anymore.

The syntax of the For element isasfollows:
<For nane="..." from="..." to="..." step="...">

</ For >

The For element contains the X-VRML code that should be traversed a number of times with
the changing value of the control variable.

The For element has four attributes. nanme, from to, and st ep. The meaning of the
attributes is the following:

nane is mandatory and represents the name of the loop control variable. The value of
the loop control variable may be accessed inside the loop as any other variable.

fr omis optional and represents the initial value for the loop control variable. During
the first loop traversal, the loop control variable is set to the value defined by this
attribute. After each loop traversal the value of the control variable is being modified
by the value specified by the st ep attribute. Default value of the f r om attribute is
“17.
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t o is mandatory and represents the ending value for the control variable. When the
control variable exceeds the value specified by thet o attribute, the loop is not repeated
anymore.

st ep is optional and represents the value by which the control variable is modified
after each loop traversal. The value of the st ep attribute may be positive indicating
that the control variable should be increased after each loop traversal or negative
indicating that the control variable value should be decreased. If the st ep attribute is
omitted, the default value "1" is taken.

[teration

Thel terati onloopinX-VRML isaloop that is repeated an arbitrary number of times, once
for each value specified in alist of values. For each of the loop traversals, the control variable
is set to the next valuein the list.

This control structure is particularly useful for repeating a fragment of code in case when the
list of occurrences is known during the design time. Nevertheless, since the list can contain not
only constant values, but also expressions that are evaluated before the values are assigned to
the control variable, the It erati on loop can be used also for values that are calculated
during the processing time.

The syntax of thel t er at i on element isasfollows:

<Iteration nane="..." list="...,...,...">

</lteration>

The | t er at i on tag denotes a non-empty XML element containing the X-VRML code that
should be repeated a number of times, once for each value in the value list.

Thel t er at i on element has two attributes; nane and| i st.

nane is mandatory and represents the name of the loop control variable. The value of
the control variable may be accessed inside the loop.

l'i st isaso mandatory and represents the list of values for the loop control variable.
During the first traversal of the loop, the control variable is set to the first element from
the list. During each of the subsequent traversals, the control variable is set to the next
element on the list. The list can contain as well numeric as non-numeric values. These
can be constant values entered during the design-time or expressions. Vaues of
expressions are calculated before assigning them to the loop control variable. Valuesin
the list can be provided as a coma-separated list or an expression evaluating to alist.

While Loop

The Wi | e element is aloop that is repeated as long as a condition is satisfied. The loop does
not have any loop control variable. The programmer must organize the control inside the loop
appropriately to ensure that the loop eventually exits. The loop condition is provided in the
condi t i on attribute.

The syntax of the Whi | e element is as follows:
<While condition="...">

</ Wi | e>
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The Whi | e tag denotes a non-empty XML element containing the X-VRML code that should
be repeated as long the expression specified in condi ti on attribute evaluates to value
“TRUE".

The Whi | e loop has one mandatory attribute: condi t i on —it isan expression evaluating to a
Boolean value.

Nesting X-VRML Files

X-VRML alows including X-VRML files in other X-VRML files. There are two elements in
X-VRML that can be used to accomplish thistask —@ nl i ne and | nl i ne.

The @nl i ne element is a low-level element interpreted before the parsing process of the
XML document tree starts. This element can be used to include any fragments of the X-VRML
scene model (VRML, X-VRML, or arbitrary sub-fragments). Since the element is interpreted
prior to the document parsing, the document reference must be constant (it cannot use variables
since the variables have undefined values). All variables set in the main X-VRML file are
visible in the included files, and all variables set in the included files are visible in the including
file.

As opposed to @ nl i ne, the I nl i ne element is interpreted during the main X-VRML
document parsing. As a result, this element can use parameterised file references. In addition,
the variables visibility can be controlled by the use of special i n and out attributes. The files
that are included by the use of the | nl i ne element must be valid X-VRML models.

In both cases, the included X-VRML file may include other X-VRML files — by the use of
either of the two methods. The depth of the inclusion graph is not limited. The inclusion graph
may contain cycles as long as the models are parameterised appropriately to ensure that the
process of inclusion isfinite.

The syntax of the @ nl i ne element isasfollows:

<@nline file="..."/>

The @ nl i ne element has one mandatory attribute: f i | e, which indicates location and name
of the X-VRML file to be included.

The syntax of thel nl i ne element isasfollows:

<Inline url="..." in="..." out="..."/>

The I nl i ne element has one mandatory attribute: ur |, which indicates location of the
X-VRML fileto be included, and two optional attributes: i n and out .

Thei n and out parameters are used to control the variables visibility. If the i n parameter is
set to “TRUE", variables set in the including file are visible in the included file. If the out
parameter is set to TRUE, variables set in the included file are visible in the including file.
Otherwise, the variables are not visible.

3.2.3. The X-VRML Database Module

Overview

The X-VRML Database Module contains language elements that allow access to miscellaneous
data sources including relational and object-oriented database systems. The access means either
retrieving or updating data in the database. Depending on system architecture and
configuration, the database access may be accomplished either once during the virtual scene
generation process or continuously at the run-time.
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Since connections to multiple databases are alowed even from one X-VRML model, the
connections must be explicitly established. Before the interpreter connects to a database, it
must be provided with connection parameters. These parameters include network address of the
computer that the database is running on, port number, database name, and user
name/password. In order to allow connections to different types of data sources, the interpreter
must also be provided with the database driver name.

Connecting to Databases

In X-VRML, a connection to a database is established by the DBConnect element. The
required connection details are provided in two parameters. connSt ri ng and connDr i ver .
If the parameters are omitted, the necessary connection information is taken from two X-VRML
variables. connection_string and connection_driver. The syntax of the
DBConnect elementisasfollows:

<DBConnect connString="..." connDriver="...">

</ DBConnect >

In some implementations, the X-VRML interpreter may be permanently connected to a default
data source. In such case, use of the DBConnect element is not required, unless the system
must connect to a data source different from the default one. If the DBConnect element is
required, it must include all database access elements. More than one DBConnect element
may appear in one X-VRML model allowing retrieval and update of data from/in more than one
database.

If there are database access commands in X-VRML extension modules, they use the same
connection mechanism provided by the DBConnect element.

Retrieving Data from Databases

Retrieving data from databases is one of the most important features of the X-VRML language.
This task may be accomplished by the use of a special DBQuery element. To simplify the
process of retrieving data and constructing the output scene description, the DBQuer y element
has been designed to behave as a special kind of loop. The loop is being repeated for each row
or object (depending on the type of the database used) obtained from a database as a result of
query execution. The values retrieved from a database are assigned to a set of loop control
variables.

In the element start-tag, a list of names of variables and the database SQL query are specified.
The number of names of variables should be equal to the number of attributes retrieved from
the database by the query. For each loop traversal, the retrieved values are assigned to variables
identified by the provided list of names. The syntax of the DBQuer y element isthe following:

<DBQuery names="...,...,..." sql="...">

</ DBQuer y>

The DBQuer y element has two mandatory attributes: names and sql . The names attribute
contains a coma-separated list of names of the loop control variables. The sql attribute
represents the text of the SQL query to be executed in the database. Since the sql attribute is
an X-VRML expression, it may use X-VRML variables.

In a system configuration, where the X-VRML interpreter is not permanently connected to a
database, the query loop must be located inside a DBConnect element. A single connection
established by one DBConnect element may be used by more than one DBQuer y element.
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The DBQuery element is the most basic method of accessing data in databases from an
X-VRML model. In advanced database applications of virtua reality other, more sophisticated
methods of retrieving data from databases may be used.

Updating Databases

An important feature of the X-VRML language is a possibility of updating databases. Updating
databases may be performed either during the virtual scene generation process —in such case it
can be used mostly for statistical purposes, or continuously in run-time of the virtual scene—in
such case it can be used for providing persistency to virtual worlds. Updating databases is
accomplished in X-VRML by the use of a special DBUpdat e element. The syntax of this
element is the following:

<DBUpdate sql="..."/>

The DBUpdat e element has one mandatory attribute: sql that contains the SQL command to
be executed. The sql attribute is an X-VRML expression that is evaluated before the element
isinterpreted allowing use of X-VRML variablesin SQL commands.

In a system configuration, where the X-VRML interpreter is not permanently connected to a
database, the DBUpdat e element must be located inside aDBConnect element.

3.2.4. X-VRML Object-Oriented Module

Concept

One of the major drawbacks of the current VRML design is the lack of abject-oriented features
like classes, inheritance hierarchies, and instances of classes. Use of object-oriented features
simplifies the process of designing virtual worlds; it enables creation of libraries of frequently
used classes and shortens the code required for encoding virtual scenes.

Classes in conventional object-oriented systems encapsulate object attributes and methods. In
virtual reality systems, a new element that classes must deal with is geometry. Due to specific
characteristics of the class geometry, it has been distinguished as a new major component
constituting the X-VRML class.

The presence of geometry in the class definition influences the concept of class inheritance.
Geometry can be modified by a subclass in the same way as attributes or methods in
conventional object-oriented systems. In particular, the following cases are possible:

a subclass can modify the geometry of its superclass, while inheriting attributes;

an abstract superclass can use abstract components that can be defined in subclasses. A
subclass may be non-abstract only if it defines al abstract components inherited from
al its superclasses and does not use abstract components by itself;

a subclass can extend the geometry of a superclass by inserting super-class
implementation somewhere in the context of the classimplementation; and

a subclass can combine the geometry of a set of superclasses by providing space
transformations for each implementation of the superclass geometry.

To meet the above-listed requirements, an explicit inheritance of class geometry has been used.
It means that superclass implementation must be explicitly referenced in subclass
implementation if it is going to be used by the subclass.
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Defining X-VRML classes

An X-VRML classis defined by a set of XML elements containing X-VRML code. The syntax
of aclass definition is the following:

<C ass nane=".." extends="..,.." abstract=".">
<Interface>
<AttrDecl nanme="." defVal ue=".."/>

</Interface>

<l npl erment at i on>

</ | npl enent ati on>
</ d ass>

Thecl ass element has three attributes:
nane is mandatory and provides the name of the class.

ext ends is optional and represents names of class or classes this newly created class
extends. The value "NONE" indicates that the class does not inherit from other classes.
"NONE" is the default value.

abst ract isoptional and indicates whether the class is abstract or non-abstract. If a
class is abstract, it cannot be instantiated. Default value for the abst r act attributeis
"FALSE", which means, that if the attribute is omitted, the class is assumed to be non-
abstract.

The dass element may contain only two other elements, Interface and
| mpl enent ati on.

Thel nt er f ace element is optional and contains the interface part of the class definition. It
containsat t r _decl empty elements that are declarations of the attributes. The syntax of the
attr _decl dementisthefollowing:

<AttrDecl nane=".! defValue="."/>
The At t r Decl element has two mandatory attributes:

nane denotes the name of the attribute being declared. The attribute may be referenced
inside the class implementation by the use of this name,

def Val ue denotes the default value of the attribute. If an object does not specify the
value of the attribute, the default value will be used.

If aclassinherits from another class (extends it), it must declare only the attributes that are new
or overridden in this new class. The attributes that are inherited from a superclass do not have
to belisted in a subclass.

The | npl enent ati on element contains the actual X-VRML implementation of the class.
The implementation part of the class definition, after processing by the X-VRML processor,
should be conformant to the VRML syntax (or any other target syntax).

If a class does not inherit from other X-VRML classes, the implementation part should contain
the whole code of the class. If the class extends other classes, the implementation may contain
the whole code of class or only parts of the code — parts that are defined, or added in this new
class.
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A class defined in X-VRML can be abstract. Abstract class is a class that is not fully defined
and thus cannot be instantiated. An abstract class can use components that are not defined.
These components can be specified later in subclasses. A subclass that defines all of its
superclass components may be non-abstract. If it specifies only a subset of these components, it
remains abstract.

Components in abstract classes are denoted by the Conponent element. It is an empty tag.
The syntax of the component element is the following:

<Component nanme="."/>

The Conponent tag requires one attribute: name that represents the component identifier. It
can be used by subclasses to define the component implementation.

A subclass of an abstract class may define a component used in its superclass by the use of a
Def i ne element. It has the following syntax:

<Defi ne name=".." cl assNanme="..">

</ Def i ne>

The Def i ne element is a non-empty XML element containing the X-VRML code that defines
implementation of a component used by an abstract superclass. It has the mandatory attribute
nane, which provides the identifier of the component that is being defined. The code contained

in a Defi ne element is used in place of a Conponent element of the same name in a
superclass implementation.

An optional cl assNane attribute must be used when the class inherits from more than one
superclass to indicate the name of the superclass that contains the Conponent element to be
replaced by the contents of the Def i ne element.

A classin X-VRML can extend implementation of a superclass, in the sense that it can use the
superclass implementation in the context of the subclass implementation. A code of the
superclass implementation can be explicitly referenced by the use of the Super element. The
syntax of the Super element isthe following:

<Super cl assName=".."/>

The element Super is an empty element that is substituted by the processor with the actual
implementation of the superclass. The Super tag has one optional attribute: cl assNarme that
represents the name of the superclass the Super element isreferencing. If a classinherits only
from one superclass, there is no need to specify the cl assName attribute. In case of multiple
inheritance, where there are a number of superclasses for the class, the cl assNane attributeis
mandatory. There can be multiple references to a superclass in a class implementation. It means
that the code of a superclass can be used multiple timesin the subclass.

Some of the X-VRML classes may be trandated by the X-VRML processor to VRML
prototypes. X-VRML classes, however, are a much more powerful tool than VRML prototypes
themselves. In particular, X-VRML classes provide inheritance, multiple inheritance, abstract
classes, and the possibility of specifying arbitrary elements as attributes (e.g., other class
names).

Creating Instances of Classes

Instances of the X-VRML classes can be created by the use of the | nst ance element. The
syntax of thel nst ance element is the following:
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<| nst ance name=".."">

<Attr nanme="." value="."/>

</l nst ance>

The | nst ance tag has one mandatory attribute: name, which indicates the name of the
X-VRML class. Only non-abstract classes may have instances. A class must be defined before
its instances can be created. The | nst ance element can contain only At t r empty elements.
Each At t r element defines avalue of an attribute. Values of attributes that are not provided in
the | nst ance element are taken from the default values defined in the class definition.

3.2.5. X-VRML Dynamic Module

Overview

The X-VRML Dynamic Module is a set of X-VRML commands allowing implementation of
dynamic virtual scene models, i.e. models of scenes whose structure changes during the virtual
scene run-time. The change in the scene structure can result from the dynamism coded in the
scene model, from the user interaction, or data read from a database.

As opposed to static X-VRML, processing of a dynamic X-VRML scene model is not
terminated when the scene is sent to the browser. This implies that processing of the dynamic
X-VRML models must be performed (at least partially) on the client site.

In typical dynamic X-VRML implementations, parsing of the X-VRML scene model is
performed in two stages:

= initial parsing and interpretation of the scene that builds the initial scene structure;

= continuous interpretation of parts of the X-VRML model synchronized with events in
the virtual scene. Continuous interpretation can result in manipulation of the scene
contents.

Below, example commands of the dynamic X-VRML module are presented.

Synchronization with events

An important feature of the X-VRML language is possibility of implementing reaction to
events generated in the virtual scene. An example element performing thistask isLi st en. The
syntax of the Li st en element isthe following:

<Li sten nodeNane="..." eventNane="..." varNanme="...">

</ Li sten>

The Li st en element has two mandatory attributes: nodeName and event Nane representing
the name of the node that generates events, and the name of the event. The optional var Name
attribute provides name of X-VRML variable that will contain value of the event. The contents
of the Li st en element isinterpreted each time the corresponding event is generated.

Sending events

Dynamic X-VRML processor may also send events to the virtual scene. Sending events is
performed by the SendEvent command. The SendEvent element has the following syntax:

<SendEvent nodeNanme="..." eventNanme="..." value="..." nunber="..."/>
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The mandatory nodeNanme and event Nane attributes provide the name of the node and name
of the event, respectively. The val ue attribute provides the value to be sent. Optional nunber
attribute is used in case of multiple-value event types.

Delayed processing of a model fragment
In dynamic X-VRML scene models, some of the scene fragments can be interpreted and

displayed with a delay synchronized with events in the virtual scene. To achieve this goal a
specia element ShowAt has been introduced. The syntax of the ShowAt node is the following:

<ShowAt nodeNane="..." eventName="..." varNane="...">

</ ShowAt >

The interpretation of the ShowAt element (and its contents) is synchronized with eventsin the
virtual scene. The event is identified by the nodeNanme and event Name attributes. Every time
the event occurs in the virtual scene the ShowAt element is interpreted and resulting scene

elements are added to the scene at the same time replacing elements added during the previous
interpretation the element.

3.2.6. X-VRML ARCO Module

Overview

The X-VRML ARCO Module contains language elements specific to the ARCO project. These
elements are used to enable efficient retrieval of various kinds of data from either the ARCO
database or XDE files. The data retrieved includes exhibition spaces, Cultural Objects, Media
Objects, AM'S metadata, and visualization properties.

In case of retrieving data from the ARCO database most of the functionality of the ARCO-
specific X-VRML elements could be aso achieved by the use of the Database and Core
modules of X-VRML. However, the use of the high-level elements has important advantages: it
simplifies the code and makes the process of creating templates much less error-prone, and
results in better performance due to reduction of the number of X-VRML elements that must be
processed. Moreover, the X-VRML ARCO module handles transparently data stored in XDE
files. The same model can be used to present data stored in a database and in an XDE file when
appropriate connection parameters are provided.

Information about ARCO abjects such as exhibition spaces, Cultural Objects, Media Objects,
are retrieved by the use of a set of X-VRML commands. Instead of creating a specialized
element for each type of information, elements permitting retrieval of all types of information
for a particular object type were created. The following elements are implemented in the final
ARCO prototype:

<ARCO_AFPr ops> for retrieval of datarelated to ARIF exhibition spaces,
<ARCO_COPr ops> for retrieval of datarelated to Cultural Objects,
<ARCO_MOPr ops> for retrieval of datarelated to Media Objects, and

<ARCO Vi sPr op> for retrieval of visualization properties of ARIF exhibition spaces,
Cultural Objects and Media Objects.

AMS metadata for Cultural Objects and Media Objects can be retrieved by the use of:
<ARCO_Get AMS> command.
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Another set of X-VRML commands is used for model parameterisation. These commands are
used both by the ACMA tool for template parameters specification and by the ARIF for
creation of HTML forms, e.g. used on the ‘Search’ pages. This set of X-VRML commands
consists of the following elements:

<ARCO | nput Text > for definition of atext field input element,
<ARCO | nput Checkbox> for definition of a checkbox,

<ARCO | nput Sel ect > for definition of the multi-option selection element (like a
combobox or aradio button).

The X-VRML ARCO Module will be extended and refined as the system development
continues.

Retrieving Data Related to ARIF Exhibition Spaces

To retrieve data related to ARIF exhibition spaces the ARCO_AFPr ops command is used. The
ARCO_AFPr ops element has the following syntax:

<ARCO AFProps afld=".." propName="." constraints="." varNane="."/>

where:
af | d isthe database identifier of the ARIF exhibition space,
pr opNane isthe type of datato be retrieved (see Table 3-2),
constrai nt's provides additional constraints/rules on the data to be retrieved,
var Name is the name of avariable where the result is stored.

In Table 3-2, the list of valid pr opNan®e attribute values is presented with the description of
the result produced by the ARCO_AFPr ops command and allowed constraints.

PropName value Result stored in the variable Constraints Type of
result

AF_NAME The name of the ARIF folder - String

AF_DESCRI PTI ON | The description of the ARIF folder - String

PARENT_AF_ID | The database identifier of the parent - I nteger
exhibition space

CH LD _AF_I DS A list of database identifiers of child - List
exhibition spaces (subspaces).

PARENT_AF_I'DS | A list of database identifiers of all - List

parent exhibition spaces, forming a
complete path to the space identified
by af I d. The list is ordered from
the parent space id to the root space
id.

AF_PATH A full path to the ARIF exhibition - String
space

CHILD_COIDS  |A list of database identifiers of | VISIBLE=DOMAIN |List
Cultural Objects assigned to the _
ARIF exhibition space identified by | OroE~ CO-NAME
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af I d. ORDER=SEQUENCE _
NUMBER

CHILD CO IDS R |A list of database identifiers of - List
ECURSI VE Cultural Objects assigned to the
ARIF exhibition space identified by
af I d anditsall subspaces.

Table 3-2. Properties of ARIF Spaces

Retrieving Data Related to Cultural Objects

To retrieve data related to Cultural Objects the ARCO COProps command is used. The
ARCO _CCOPr ops element has the following syntax:

<ARCO COProps col d=".." propName="." constraints="." varNane="."/>

where:
col d isadatabase identifier of the Cultural Object,
pr opNane isthe type of datato be retrieved (see Table 3-3),
constrai nts provides additional constraints/rules on the data to be retrieved,
var Nane is the name of avariable where the result is stored.

In Table 3-3, the list of valid pr opNare attribute values is presented with description of the
result produced by the ARCO_COPr ops command and allowed constraints.

PropName value Result stored in the variable Constraints | Type of
result

CHILD_MO_IDS | A list of database identifiers of Media Objects|VISIBLE= |List
associated with the Cultural Object identified by | DOMAIN
col d.

CHLD MO IDS: A list of database identifiers of Media Objects|VISIBLE= |List
m me_types having a particular mime type, associated with | DOMAIN
the Cultural Object identified by col d.

CO_NAME The name of the Cultural Object String

CO_DESCRI PTI ON' | The description of the Cultural Object String

CO_TYPE The type of the Cultural Object. May have two String
values: ‘Acquired’ and ‘ Refined’

REFINES_CO_ID | The database identifier of the parent Cultural I nteger

Object in the refinement hierarchy if the object
identified by col d is of type ‘Refined’, or NULL
otherwise.

PARENT_AF_IDS | The list of database identifiers of the ARIF List
spaces to which the Cultural Object identified by
col d isassigned.

HAS_THUMBNAI L | The Boolean vaue indicating if the Cultural Boolean
Object has thumbnail image

Table 3-3. Properties of Cultural Objects
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Retrieving Data Related to Media Objects

To retrieve data related to Media Objects the ARCO MOProps command is used. The
ARCO_MOPr ops element has the following syntax:

<ARCO_MOPr ops nol d=".."

where:

pr opNanme=".."

var Nane=".."/>

nmol d is adatabase identifier of the Media Object,

pr opNane isthe type of datato beretrieved (see Table 3-4),

var Nane isthe name of avariable where the result is stored.

In Table 3-4, the list of valid pr opNare attribute values is presented with description of the
result produced by the ARCO_MOPr ops command.

PropName value Result stored in variable Type of result
MO_NAME The name of the Media Object String
MO_M METYPE The MIME-type of the Media Object if | String
any, or NULL value

MO_TYPE The type of the Media Object Type of | String
the Media Object, e.g. ‘Simple Image’,
‘Panorama Image’, ‘Multi-resolution
Image’, ‘ 3Dstudio Max Project’

MO_DATA The contents of the Media Object (e.g., | Array
atext value) if any, or NULL

MO_CREATI ON_DATE The date of creation of the Media|String
Object

PARENT_CO _I DS The list of database identifiers of |List
Cultural Objects to which the Media
Object identified by nol d is assigned.

HAS_THUMBNAI L The Boolean value indicating if the|Boolean
Media Object has thumbnail image

CHILD_MO_I DS A list of database identifiers of Media| List
Objects contained by a composite
Media Object identified by nol d.

CHILD_MO I DS: mi me_types | A |ist of database identifiers of Media|List

Objects having a type from the list of
m ne_types, contained by a
composite Media Object identified by
nol d.

Table 3-4. Properties of M edia Objects

Retrieving Visualization Properties

To retrieve visualization properties of ARIF elements: ARIF exhibition spaces, Cultural
Objects, and Media Objects the ARCO Vi sProp command is used. The ARCO Vi sProp
element has the following syntax:
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<ARCO Vi sProp afld="." cold="." mold="." propNane="." varNane="."/>

where:
= afldisadatabaseidentifier of the ARIF exposition space,
= col disadatabase identifier of the Cultural Object,
= ol disadatabase identifier of the Media Object,
= propNare isaname of the object property to be retrieved,
= var Name isthe name of avariable where the result is stored.

To retrieve visuaization property of an ARIF exhibition space, the col d and nol d must have
nul | values. To retrieve visualization property of a Cultural Object, the nol d must have a
nul I value. Otherwise, the visualization property of the Media Object in context of current
ARIF exhibition space and particular Cultural Object isretrieved.

Retrieving AMS data

To retrieve formatted AM S metadata, the ARCO_Get AMS command is used. The ARCO_Get AVB
element has the following syntax:

<ARCO_Cet AMS type="." id="." xPath=".7 xslld="." varNanme="."/>

where:
t ype represents type of the object (CO, MO, etc.),
i d isthe object identifier in ARCO database,
xsl I d isan XSL Stylesheet identifier in the ARCO database,

xPat h is an XPath expression which specifies the part of the AMS element to
be retrieved,

var Nane is an X-VRML variable name where the result of processing will be
stored.

While interpreting the ARCO_Get AMS command, the X-VRML processor retrieves AMS data
for the requested object. Using the XPath expression to extract the AMS element of interest, the
X-VRML processor applies XSL stylesheet aso retrieved from the database. The result is
stored in a variable. Storing the result in a variable permits further processing of the data. It
allows aso inserting result into the result more than once without necessity to repeat the XSL
stylesheet processing. The result of processing may be put in the resulting Web page by the use
of the standard X-VRML | nsert command.

Template Parameterisation Commands

The following X-VRML commands are used for parameterisation of the visualization templates
in the finalh ARCO Prototype: ARCO | nput Text, ARCO | nput Checkbox, and
ARCO | nput Sel ect .

Each parameterisation command has the following syntax:

<ARCO | nput Control Nane conmmon_attri butes specific_attributes/>
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where the ControlName is one of the following: Text
denating checkbox, or Sel ect

presented in the Table 3-5:

— denoting text field, Checkbox -
— denoting selection control. A set of common_attributes is

Attribute Meaning Possible values
var Name The name of the X-VRML variable|-
where the value of the control will
be stored
category The source of data. ‘DIRECT_VALUFE’ |
‘GENERAL_DATA’ |
‘MEDIA_OBJECT’ |
‘MEDIA_OBJECT_TYPE
"|*'TEMPLATE' |
‘TEMPLATE_OBJECT’ |
‘XSL_TEMPLATE’
dataType Type of data ‘color’ | ‘string’ | ‘ Boolean’

| ‘float” | ‘integer’ | ‘null’

restriction

Definition of possible restrictions of
values allowed

obli gation Defines whether the value has to be | ‘optional’ | ‘fixed |
provided or not ‘required
def Val ue Default value of the control or|-
variable
afid ARIF exhibition space identifier integer
domai n ARIF presentation domain name string
class_ CSS class definition string
style CSS style definition string
enabl ed Is the control enabled ‘true’ | ‘false’
t abl ndex Number in the tab-stop sequence integer
ond i ck onClick event action string
onDbl d'i ck onDblClick event action string
onKeyDown onKeyDown event action string
onKeyUp onKeyUp event action string
onKeyPressed onK eyPressed event action string
onMbuseDown onMouseDown event action string
onMbuseUp onMouseUp event action string
onMbuseMve onMouseMove event action string
onMuseOver onMouseOver event action string
onMuseQut onMouseOut event action string
onFocus onFocus event action string
onBl ur onBlur event action string
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onChange

onChange event action

string

Table 3-5. Common attributes of parameterisation commands

In Table 3-6 the specific attributes of parameterisation commands are presented.

Attribute Meaning Possible values
ARCO | nput Text

editable Defines if a user may edit the value| ‘true’ | ‘false
or enter data

l'ength A visual length of the control integer

maxLengt h Maximum length allowed for the|integer
entered string

I sPasswor d Defines whether the entered text|‘true |‘false’
should be masked with asterisk signs
or not

ARCO | nput Sel ect
l'ength The length of the option list integer
mul tiple Defines whether multiple selections| ‘true’ | ‘false

are allowed

Table 3-6. Specific attributes of parameterisation commands

3.3. ARCO X-VRML Implementation

3.3.1. ARIF X-VRML Server

Overview

The ARIF X-VRML Server is a software component responsible for generating content for
augmented reality interfaces of the ARCO system. The content is dynamically generated based
on data retrieved from the ARCO database or XDE files and predefined X-VRML templatesin
response to user interaction. The position of the ARIF X-VRML Server module in the overall
ARCO architecture is presented in Figure 95.
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Figure95. ARIF X-VRML Server in theoverall ARCO architecture

The Web version of the ARIF Interface is accessed by the use of a standard HTML browser
(such as Internet Explorer or Netscape Navigator) equipped with a VRML plug-in (such as
Cosmo Player or ParallelGraphics Cortona). The communication between the browser and the
server is performed by the use of the HTTP protocol. Standard HTTP server is employed on the
ARCO server side.

The ARIF X-VRML Server processes requests generated by users, retrieves data from the
ARCO database or XDE files, combines the data and formats it accordingly to the XML -based
X-VRML templates, and finally sends the generated output to the client browser. The output
may contain both 2D HTML documents and 3D VRML models.

The content for the ARIF interface is generated dynamically based on:
the X-VRML template(s),
the dataretrieved from the ARCO database or XDE files,
the user query,
the user privileges,
current state and configuration of the system.
The generated content consist of:
2D parts- HTML pages (possibly with interaction elements),

3D parts- VRML models of Cultural Objects and expositions (possibly with interaction
elements), and

embedded multimedia objects such asimages, video and audio.

The X-VRML templates are used to generate both the 2D and 3D ARIF contents. In case of 2D
parts the X-VRML templates generate HTML pages, in case of 3D parts the X-VRML
templates generate VRML97 models — in the future the X3D standard may be used. Both the
2D and 3D elements of ARIF may contain interaction elements. The interaction elements allow
auser to specify aquery or set preferences and submit these datato the ARIF X-VRML Server.
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Both the 2D and 3D parts of ARIF may contain embedded multimedia objects, e.g. an HTML
page may contain original images of an Acquired Object and a VRML model may contain the
same or other images as textures.

All elements that are displayed in ARIF are extracted by the ARIF X-VRML Server from the
ARCO database or XDE files. These include:

3D VRML models of Cultural Objects,

multimedia objects (images, audio, video),

textual descriptions (plain text and HTML),

template graphics (backgrounds, bullets, buttons, etc.).

Also, the X-VRML templates and the configuration information are retrieved from the ARCO
database or XDE files.

Architecture of the ARIF X-VRML Server

The overall architecture of the ARIF X-VRML Server is presented in Figure 96. The ARIF
X-VRML Server consists of the X-VRML Module and the ADAM — ARCO Data Access
Module subcomponents communicating through the Data Access Interface with the ARCO
Database or XDE Files. These X-VRML Server and ADAM modules are described below.

T . Request
Ll
Result: HTML + VRML
HTTP
Server  Request
Ll
Result: binary objects

‘) |||| .um
Figure 96. Architecture of the ARIF X-VRML Server

4

4

X-VRML Module

Overview of the X-VRML Module
The overall architecture of the X-VRML Moduleis presented in Figure 97.
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Figure97. The X-VRML Module
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The X-VRML Module consists of the X-VRML Servlet, a set of X-VRML Processors, a set of
X-VRML templates, and an HTTP server. The X-VRML Module is connected to the ARCO
database or retrieves data from XDE files.

The main part of the X-VRML Module is the X-VRML Servlet. The X-VRML Servlet is an
interpretation engine of the X-VRML language. It is implemented in form of a servlet —aJava
program being an extension to standard HTTP servers [18]. An important feature of the
X-VRML Servlet is that implementation of the core servlet is independent of the
implementation of particular X-VRML language elements. New elements implementing new
features of the X-VRML language can be added to the system without modifying the main
interpretation engine. Each element can be implemented as a separate Java class and added to
the system. The X-VRML Servlet features also multi-level cache system, advanced database
access module, remote configuration and monitoring, and powerful expression evaluator. The
system can be used both with- and without a database.

The X-VRML servlet is connected to the HTTP server and processes requests with a specific
URLs. The X-VRML Servlet reads X-VRML template files, processes them, and generates
output in VRML or HTML depending on the template and the servlet configuration. Processing
of particular X-VRML elements congtituting a template is performed by X-VRML Processors.
Processors are Java classes responsible for interpretation of the X-VRML elements. Mapping
between the X-VRML elements and the classes that should be used to process these elementsis
provided in configuration files. Each element can be interpreted by a separate processor class or
multiple elements can be processed by the same class. New processor classes can be added to
the system by copying corresponding classes and updating the configuration information
without the need to modify the X-VRML Servlet.

Internal structure of the X-VRML Servlet
Theinternal structure of the X-VRML Servlet is presented in Figure 98.
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Figure98. Internal structure of the X-VRML Servlet

The main module of the X-VRML servlet is the Servlet Engine. This module organizes internal
control in the servlet and enables communication between other serviet modules. The Engine
uses eight other modules:

X-VRML Model Manager,
XML Parser,

|
|
|
|

HTTP Reg
H‘ Module “
ot

Module

Remote Configuration

Expression Evaluator,
Processor Execution Module,
HTTP Request Module,
Output Module,

Database Access Module, and
Configuration Module.

The X-VRML Model Manger is responsible for loading X-VRML files. The X-VRML files are
loaded via the HTTP protocol from the same or a remote HTTP server. This increases system
flexibility, in particular alows double processing of X-VRML models. An X-VRML model
used by the X-VRML Servlet can be aresult of previous processing of some meta-model.

The XML Parser Module is responsible for parsing the X-VRML file and building internal map
of al XML elements that constitute the X-VRML model. The Expression Evaluator calculates
values of al attributes prior to passing them to the Processor Execution Module.

The Processor Execution Module is responsible for invoking appropriate Processor classes to
interpret particular XML elements. Mapping between XML elements and the Processor classes
that should be used for interpretation is provided in the X-VRML Servlet configuration files.

Revision:1 60



ARCO D11 - Final Report on XML Technology 29-Sep-2003

The HTTP Request Module is responsible for handling requests from the HTTP server. The
module identifies the request, retrieves values of parameters, and invokes the procedure of
handing the request. The Output Module is responsible for gathering the output generated by
Processor classes and sending it to the HTTP server.

The Database Access Module is responsible for maintaining connections to databases and
caching results of database queries. In the ARCO Third Prototype the database access module
will be able to connect to both ARCO Database and XDE files.

The Configuration Module reads configuration files and enables remote configuration and
monitoring of the X-VRML Servlet by the use astandard HTML browser.

Two main configuration files are used by the X-VRML Servlet:

X-VRML configuration file, which contains mapping between XML tags and
corresponding Processors,

Model configuration file, which contains a list of URL locations of collections of
X-VRML models.

ADAM — ARCO Data Access Module

All multimedia objects are delivered to the ARIF by the use of a specia module — ADAM —
ARCO Data Access Module. The ADAM module processes requests generated by client
browsers in form of URLS, retrieves binary objects (Media Objects or Template Objects) from
the ARCO database or XDE files and delivers them back to the requesting client by the use of
the HTTP protocol. All operations are performed in the streaming mode without saving the
objects into local file system. The overall architecture of the ADAM subsystem is presented in
Figure 99.

i
LAecal

HTTP Client

Figure99. Retrieving binary data by the ADAM subsystem

The URLSs processed by ADAM module contain database identifiers of the Media Objects or
Template Objects that should be retrieved. The identifiers are generated by the use of X-VRML
commands (cf. Section 3.2.6).

The ADAM component must return a vaid MIME-type of the retrieved object. The
identification of the MIME-type is performed by the ADAM module prior to object delivery.

Request

Result

The structure the URL for retrieving Media Objectsis the following:
http://dns/alias/getnp?i d=nn

The structure the URL for retrieving thumbnails of Media Objectsis the following:
http://dns/alias/getnoth?i d=nn

The structure the URL for retrieving thumbnails of Cultural Objectsis the following:
http://dns/alias/getcoth?i d=nn

The structure the URL for retrieving Template Objects is the following:
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http://dns/alias/getto?i d=nn

where

http — isthe specification of the communication protocol,

dns —isthe DNS name of the ARCO server,

alias —istheaiastothe ADAM servlet (depends on HTTP server configuration),
nn —istheidentifier of the binary object to be retrieved.

3.3.2. ARIF Dynamic Content

The X-VRML templates are used in the ARCO project to dynamically create content for the
ARIF interface. The structure of the ARIF interface is defined by the structure of special ARIF
exhibition spaces (ARIF folders). Each ARIF exhibition space may represent an exposition, a
part of the exposition related to a particular subject, a museum room, etc. Subspaces may be
used to divide exposition into smaller parts, e.g., focused on a particular topic.

The ARIF exhibition spaces consist of ARIF folders containing two types of elements:
Cultural Objects, and
X-VRML Template Instances.

When an end-user enters an ARIF exhibition all Cultural Objects that are assigned to this
particular ARIF folder are displayed by the use of an X-VRML Template Instance that is
assigned to this ARIF folder. The result is called ARIF Presentation.

The X-VRML Template Instance is an X-VRML template supplied with actual values for some
of its formal parameters. The template parameter values are provided by a museum user (ARIF
Content Designer) by the use of a specia Presentation Manager tool (cf. Section 3.3.3).

Depending on the set of parameters that are set in the X-VRML template instance, the end user
(ARIF user) may be required (or not) to provide parameters for displaying the ARIF
presentation contents. The following cases are possible:

Some of the required template parameters are not set — the end user must first provide
values for these parameters (e.g., search criteria) and then the ARIF presentation may
be displayed,

All required parameters are set but there are optional parameters that are not set — the
ARIF presentation is displayed immediately, but the end user may change some of the
presentation parameters (e.g. the default historical period) by the use of a specia
form,

All template parameters are set — the ARIF presentation is displayed immediately and
the user may not change its parameters.

This flexible assignment of attribute values for X-VRML templates make it possible to include
in the ARIF interface search interfaces, customisable browse interfaces as well as fixed virtua
expositions.

Due to the X-VRML template parameterisation, different visualizations can be achieved by
creation of template instances derived from the same template but supplied with different sets
of parameter values. For example, the only difference between two instances of the same
template in two spaces may be avalue of a parameter defining the background image.

In order to speed-up the process of designing ARIF contents and to ensure consistency of ARIF
folder presentations the concept of inheritance of template instances was introduced. In this
approach, if a specific ARIF folder does not contain its own template instance, the instance
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contained in its parent folder is taken by default (recursively). This solution enables using one
template instance for the whole tree of folders in ARIF saving the preparation time and
ensuring visual consistency of presentations.

To achieve maximum flexibility the concept of ARIF presentation domains was introduced. An
ARIF presentation domain is the environment in which the ARIF interface is used. The final
ARCO prototype addresses two main web domains: WEB_LOCAL and WEB_REMOTE. The
list of ARIF presentation domainsis extensible.

Each X-VRML template is associated with a list of ARIF presentation domains. In each ARIF
exhibition space multiple instances of templates for different domains may be created (but at
most one for one domain). While accessing a presentation, a user agent has to specify which
domain should be used. Then the appropriate instance of the template is used to produce the
contents. It permits to create different visualizations for different user agent environments, e.g.,
Web Remote, Web Local, etc.

An example tree of ARIF exhibition spaces displayed in the Presentation Manager is presented
in Figure 100. In the ‘Victoria & Albert Museum?® ARIF exhibition space, template instances for
‘WEB_LOCAL’, ‘WEB_LOCAL.INFO' and ‘WEB_REMOTE' domains are created. These
instances are named ‘Main Gate', ‘Main Gate Info’ and ‘Web Interface’, respectively. The
template instance ‘Web Interface’ is inherited by all subspaces of the ‘Victoria & Albert
Museun? because the subspaces do not override this instance. Such inherited instance is
denoted in the Presentation Manager by a grey icon. On the contrary, the ‘Web Local’ template
has another instance defined in the ‘European Art’ space called ‘Local Expo’. Therefore, this
space may be visualized differently than the parent space. The ‘Local Expo’ instance is valid
for al of subspaces in the ‘ European Art’ space, namely ‘Europe & America’, ‘Mannerism...’,
‘The Medieval Treasury', and ‘Sculptur€e’, except ‘ Gothic Art’, which contains its own instance
of the ‘Web Local’ template called ‘Local Room'. The ‘Gothic Art’ space contains also
references to cultural objects, which will be visualized when a user enters this exhibition space
in one of the ARIF interfaces.
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Figure 100. Example of template instances created in the Presentation Manager

Summarizing, the presented method of using X-VRML templates in ARIF, permits to create
rich, parameterised visuaizations, with respect to actual contents of the presentation and
properties of the user agent.

In the following sections the functionality of the Template Manager and the Presentation
Manager will be described.

3.3.3. Template Manager

The Template Manager alows administering X-VRML visualization templates stored in the
ARCO database. The Template Manager is presented in Figure 101.
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Figure 101.Template Manager within ACMA

The Template Manager is divided into two main panels. The left panel contains a tree that
presents structure of folders, templates and their parameters. The tree is organized as follows.
The root of the tree contains folders and templates not assigned to any folder. Each folder can
contain other folders and templates. Each template can have number of template parameters.
Thereis an icon next to the name of each template. The icon represents the type of the template

(% - 2D template, # - 3D template).

A detailed information about each selected item in the tree (such as the name, description,
database ID, etc.) is displayed in the right panel. For templates these are name and description,
database 1D and table with presentation domains the template belongs to. In case of atemplate
parameter — the name, label, data type, data type description, and the default value can be
accessed. Additionally for templates there is another tab (named ‘ Parameters') which contains
information about parameters, their names, types and values in tabular form. This is the place
where default values of parameters can be set. The default value can be either a number or a
string or a certain object (e.g. Media Object, Template Object). An example of atemplate with
acollection of parametersis presented in Figure 102.
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Figure 102. Template with parameters

There is a popup menu available for each item in the tree where the most frequent actions are
grouped. All Template Manager’s actions can also be accessed via the main application menu.

The following actions are accessible for different elements of the tree.
Folder actions

The following actions are available for folders. creating (Create subfolder), deleting
(Delete), moving (Move), and modifying its name and description. After modifications a
user can save changes into the database (Save changes).

Template actions

The name, description, and assignment of a template to presentation domains can be
modified. After modifications user can save changes into the database (Save changes).

Templates can be loaded (Load template) from the disk by specifying the file containing X-
VRML model of the template. X-VRML model of the template can be also retrieved from a
database and saved to disk (Save Template).
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Figure 103.Loading template into database

The X-VRML mode can be edited from the Template Manager by an external editor (Edit
Template). The default editor is assumed to be Notepad but user can set ancther application in
preferences.

Each template can be assigned (linked) to another folder (Assign to another folder) or moved
(Move). It can also be removed from a folder (Remove from folder) or entirely deleted from all
folders and the database (Delete). Removing template from the folder fails if the instance of the
template being removed is the last one. In such a case the user is prompted to use the delete
action instead.

Templates can also be copied (Copy). Making a copy, unlike assigning, creates a duplicate of
the template in the database.

Default values of template parameters can be set in the ‘ Parameters' tab. Double clicking on a
value in the parameter table will cause a specialized editor to open.

3.3.4. Presentation Manager

The Presentation Manager allows administering virtual exhibitions stored in the ARCO
database. The Presentation Manager is shown in Figure 104.
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Figure 104.Presentation Manager within ACMA

Virtual exhibitions are defined by a hierarchy of ARIF spaces containing cultural objects and
template instances. Multiple template instances corresponding to different domains can be
assigned to asingle ARIF space.

Each template can have parameters, which can be set in its instances. If values for all template
parameters are set the result is a rigid presentation. Otherwise, if not all parameters are
provided, the end user will be able (in case of non-required parameters) or will have to (in case
of required parameters) to provide the parameter values while the presentation is about to be
shown.

The Presentation Manager is divided into two main panels. The left panel contains a tree
presenting the structure of ARIF folders (exhibition spaces), template instances and cultural
objects. The tree is organized as follows. Each ARIF folder can contain other ARIF folders,
templates instances, cultural objects and cultural object folders. Each template instance can
have a number of embedded template instances. There is an icon next to the name of each

object. The icon represents the type of the object (‘*""“E - ARIF presentation, ‘3 . ARIF

space, % _ instance of 2D template, o instance of 3D template, & inherited instance of
2D/3D template).

Detailed information about each selected item in the tree is displayed in the right panel. For
ARIF spaces these are name, description and database ID. For template instances — name,
description, template name and instance domain. In case of a Cultura Object the same
information asin Cultural Object Manager appears.

For template instances, a tab panel named ‘Parameters' is displayed containing information
about parameters, their names, types and values in a tabular form. This is the place where
values of template parameters can be set. The value can be either a number or a string or a
certain object (e.g. Media Object, Template Object). An example of template instance with
parametersis presented in Figure 105.
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Figure 105. Template I nstance and its parameters

For ARIF spaces, Cultural Objects and Media Objects, a tab named ‘Properties appears. It
allows managing visualization properties of ARIF spaces, Cultural Objects and Media Objects.
The value of a property can be a number, a string or a certain object. An example ARIF folder
with propertiesis presented in Figure 106.
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CrirectVWalue F STRING

Remave property
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Figure 106. ARIF folder with ‘description’ property set
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There is a popup menu available for each item in the tree where the most frequent actions are
grouped. All actions can also be accessed via the main application menu.

The following actions are accessible for different elements of the ARIF folder tree.
Folder actions

The following actions are available for folders: creating (Create space), deleting
(Delete), moving (Move), and modifying its name, description and domain. After
modifications user can save changes into a database (Save changes).

Template instances can be created in ARIF spaces (Create template instance), deleted
(Delete) or moved to another folder (Move).

Cultural objects and cultural object folders can be assigned to ARIF spaces (Assign
cultural object, Assign cultural object folder), deleted (Delete) or moved (Move).

Values of properties can be set in the ‘Properties’ tab. Double clicking on a value in
property table will cause a specialized editor to open.

A user can grant or revoke access rights to an ARIF folder for another user or group of
users (Accessrights).

Template instance actions

The name, description and instance domain of each template instance can be modified.
After modifications user can save changesinto the database (Save changes).

Template instances can be deleted (Delete) or shown in a browser (Show in browser).
When the user wants to show the instance, an Internet browser is launched. The default
browser is Internet Explorer. The default setting can be changed in preferences.

Values of template parameters can be set in the ‘ Parameters' tab. Double clicking on a
value in parameter table will cause a specialized editor to open.

Cultural Object actions
Cultural Objects can be removed from presentation space (Remove).

Values of properties can be set in the ‘Properties’ tab. Double clicking on a value in
property table will cause a specialized editor to open.

Media Object actions

Values of properties can be set in the ‘Properties’ tab. Double clicking on a value in
property table will cause a specialized editor to open.

The augmented reality interface uses markers for displaying objects [5]. Presentation Manager
can be configured to display icons of markers the Cultural Objects are assigned to. The
sequence of Cultural Objects can be changed by the Move up and Move down menu options. In
Figure 107, an example presentation with markers is shown.
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Figure 107. Presentation Manager with Show markers option enabled

3.3.5. Client-side X-VRML Processor

In order to allow museum curators to design virtual exhibitions visually, a 3D authoring
interface based on a client side X-VRML processor is used in the final ARCO prototype. The
client-side X-VRML processor interprets X-VRML models on the client side, i.e. in a web
browser. As opposed to server-side processing, which is performed only once and a fixed
VRML model is produced, in the client-side processor, interpretation is performed during the
whole life-time of the virtual scene. This allows to exploit the full potential of the X-VRML
language — in particular implementation of persistency.

The 3D authoring interface is used to allow museum curators to visualy position objects in a
3D exhibition space. Using this interface a museum curator can arrange the objects by simply
moving them in the exhibition area. These changes are automatically recorded in the database.
When avisitor opens the gallery in the end-user interface the objects will be located exactly as
arranged by the museum curator.

In Figure 108, the 'VAM Art Deco Corridor' template displayed in the 3D authoring interface
based on the client-side X-VRML processor is presented. The same exhibition area displayed in
the end-user interface accessible by museum visitorsis presented in Figure 109.
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Figure 109. VAM Art Deco Corridor —end-user interface
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3.4. XSL Stylesheets in ARCO

3.4.1. Overview

The XSL stylesheets are used within the ARCO system for displaying XML data stored in the
ARCO database in a human readable way. In the final ARCO prototype all AMS metadata
descriptions of Cultural Objects and Media Objects are stored in the ARCO database in form of
XML documents. The AMS metadata element sets are discussed in details in the "Report on the
XML descriptions of the database of cultural objects " [1].

The XSL stylesheets are used within the ARCO system in connection with the X-VRML
templates, which are the base implementation technology for all ARIF Interfaces — Web Local,
Web Remote, and Augmented Reality Interface [5]. The X-VRML language provides commands
for retrieving XML data from the database and applying XSL stylesheets — also retrieved from
the database (cf. Section 3.2.6).

The existence of advanced graphical authoring tools makes the process of designing XSL
stylesheets user friendly allowing the museum users (content designers) to generate their own
XSL stylesheets for displaying the AMS metadata in a customized way. No XSL programming
experience isrequired to accomplish this task.

3.4.2. X-VRML — XSL Architecture

In Figure 110, the processing of AMS XML datawith X-VRML templates and XSL stylesheets
in the final ARCO prototypeis presented.

XSLT editor

co XSLT

AMS data

\

fNSR RS W

X-VRML
Transformation Q:Q
Engine

Figure 110. Processing of AMSwith X-VRML and XSLT

The XSL stylesheets are used within the ARIF interfaces to present AMS metadata in a
formatted human-readable way. The role of the XSL stylesheet is to select the elements of the
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AMS schema to be presented in the ARIF interface and provide their visualization properties
(fonts, colours, etc.).

If the AMS metadata is displayed within the ARIF interface, the corresponding X-VRML
template contains a specialized X-VRML element — ARCO get AMS responsible for processing
of AMS with XSL (cf. Section 3.2.6). While interpreting the ARCO_get AMS command, the
X-VRML processor retrieves the AMS data for the requested object (Cultural Object or Media
Object) from the ARCO database or an XDE file. Using the XPath expression to extract the
AMS element of interest, the X-VRML processor applies an XSL stylesheet — also retrieved
from the database or XDE. The result of processing is temporarily stored in an X-VRML
variable, and may be then put in the resulting Web page by the use of a standard X-VRML
I nsert command.

The XSL stylesheet to be used and the XPath expression may be parameters of the X-VRML
template providing maximum flexibility in displaying AMSin ARIF interfaces.

3.4.3. Designing XSL Stylesheets for AMS Metadata

Existence of advanced graphical tools alows users without XSL programming experience to
design ARCO XSL stylesheets. The process of creating an XSL stylesheet for ARCO AMS
metadata in Altova Stylesheet Designer is presented in Figure 111. The designer must open the
appropriate XML Schema (e.g., Cultural Object AMS). The list of available XML elements is
displayed on the left side. On the right side, the format of the final HTML document can be
designed. A user may add and format static page elements (e.g. labels) and include and format
eements from the AMS XML Schema. As a result, an XSLT stylesheet with appropriate
element selection and formatting is generated.
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Figure 111. Designing AM S XSL stylesheet in Altova Stylesheet Designer

An XSL stylesheet prepared in such away may be stored in the ARCO database by the use of
the XSL Manager available in ACMA (see Figure 112).
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Figure112. ACMA XSL Manager

Assignment of an XSLT stylesheet to a particular ARIF template may be fixed or
parameterised. In the first case a reference to the XSLT stylesheet is included directly within
the X-VRML template code. In the second case, the XSLT stylesheet is an X-VRML template
parameter and can be selected using either the ACMA Template Manager — the default value,
or ACMA Presentation Manger — the parameter value in atemplate instance (see Figure 113).
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Figure 113. Selecting an XSLT stylesheet asa value of an X-VRML template parameter

The results of processing Cultural Object AMS metadata in the Web Local X-VRML template
with different XSL stylesheets, selected in the Presentation Manager, are presented in Figure
114. The results of processing the same Cultural Object AMS metadata with a different XSL
stylesheet in the Web Remote X-VRML templateis presented in Figure 115.
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4. XDE — XML Data Exchange Format

4.1. The concept of XDE

One of the key elements of the ARCO project is the use of XML technologies to enable data
interoperability between the components of the ARCO system and between the ARCO system
and external systems and applications. Extensive use of XML [17] enables close integration of
al ARCO tools into a coherent suite, at the same time providing communication mechanisms
that make the ARCO system both internally and externally open.

The use of XML as a communication medium makes the ARCO system internally open. This
means that it is possible to replace any of the system components at any stage of the project (or
after the project) with a new version or even a new tool as long as the same XML interface is
provided. The system will be adaptable to changing user requirements and environments, and it
will be possible to gradually upgrade the system to use the state of the art software. Also, it will
be possible to include new tools into the ARCO data processing chain. Examples of such tools
— that may be of interest for the museums — are image processing, 3D object modelling, model
refinement, rendering, and XML editing software.

Use of XML technologies makes the ARCO system also externally open. It means that
communication between the ARCO system and other systems and application is possible. This
feature is of critical importance for the museum users. After the ARCO system is deployed in
pilot sites the museums will start filling the system with the actual data. It is expected that,
despite all possible automation in the system, a considerable effort will be required to create a
large database of cultural objects. The fact that the ARCO system allows exporting the datato a
format understandable to other systems (XML) will ensure that the effort is used in the best
possible way.

Eleven different interfaces between ARCO system components have been identified in the fina
(fourth) ARCO prototype. In order to enable uniform communication on these interfaces, the
ARCO system uses a specid file format called XDE — ARCO XML Data Exchange Format.
Thisfile format enables exchange of data between ARCO system components and also between
the ARCO system components and the external systems and applications. The XDE data format
can carry all kinds of datathat is produced and used by ARCO tools.

The XDE Data Exchange Format is based on XML and its structure is specified as XML
Schema. The structure of XDE is influenced by the structure of the ARCO database because it
is used to carry the same type of data. However, it contains also specific elements that are used
only in XDE, and the overall file organization is optimised rather for data exchange than for
data storage.

In this section, the description of al interfaces between ARCO system components is provided.
Then, the implementation rules that were used for building the XDE XML Schema are
discussed. Then a mechanism of mapping XML Schema to database schema is described.
Finally, a detailed description of the XDE Data Exchange Format is provided.

4.2. ARCO System Interfaces
4.2.1. Overview of ARCO System Interfaces

The overall architecture of the ARCO system together with all interfaces between system
componentsis presented in Figure 116.
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Figure 116. Interfaces of the ARCO system
The ARCO system consists of five main subsystems:
Capturing Hardware and Software,
Object Moddller,
Interactive Model Refinement and Rendering Tooal,
Augmented Reality Interfaces, and
ARCO Database.

All ARCO subsystems may exchange data with one another and in some cases also with other
external systems. Together ten interfaces have been identified in the final ARCO prototype:
CDI, CMI, DMI, MDI, MRI, DRI, RDI, RAI, DAI, and DEI as shown in Figure 116. There is
also one more interface — GDI (not included in the figure) that has been distinguished as a
source of common data used by all tools. All eleven interfaces are shortly described below.

This document describes all possible interfaces between ARCO system components for the
purpose of analysis of the required data structures needed to carry the data exchanged between
these components. The fact that an interface is described here does not mean that it will be
implemented in the ARCO project. During the project lifetime, it will be assessed which
interfaces are required and should be implemented.

CDI - Capturing Har dwar e and Softwar e to Database

The CDI interface is used to transfer data from the capturing hardware and software to the
ARCO database. The data includes pictures of the artefact taken during photographic sessions
and associated metadata and optionally the cultural object metadata.
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CMI — Capturing Har dwar e and Softwareto Object Modeller

The CMI interface is used to transfer data from the capturing hardware and software to the
Object Modeller. The dataincludes digital photographs of the artefact and associated metadata.

DMI — Database to Object M odeller

The DMI interface is used to transfer data from the ARCO database to the Object Modeller.
The dataincludes digital photographs of the artefact and associated metadata.

MDI —Object Modeller to Database

The MDI interface is used to transfer data from the Object Modeller to the ARCO database.
The data includes the 3D model of the artefact (together with textures), 3D model metadata,
Object Modeller project file, and optionally description and metadata for the cultural object.

MRI —Object Modeller to Interactive Refinement and Rendering Tool

The MRI interface is used to transfer data from the Object Modeller to the Interactive
Refinement and Rendering Tool — IMRR. The data includes the 3D model of the artefact
together with textures and 3D model metadata.

DRI — Databaseto I nteractive Refinement and Rendering Tool

The DRI interface is used to transfer data from the ARCO database to the Interactive
Refinement and Rendering Tool. The data includes the 3D model of the artefact, 3D model
metadata, all Media Objects associated with the Cultural Object (images, descriptions, models)
with their metadata and optionally cultural object metadata.

RDI —Interactive Refinement and Rendering Tool to Database

The RDI interface is used to transfer data from the Interactive Refinement and Rendering Tool
to the ARCO database. The data includes the IMRR project file with associated metadata, 3D
model of the artefact with textures and associated metadata, cultural object metadata, and
optionally description of artefact and/or 3D model.

RAI —Interactive Refinement and Rendering Tool to Augmented Reality Interface

The RAI interface is used to transfer data from the Interactive Refinement and Rendering Tool
to the Augmented Redlity Interface. The data includes the 3D model of the artefact with
associated metadata, cultural object metadata, and optionally description of the artefact and/or
3D model.

DAl — Databaseto Augmented Reality Interface

The DAI interface is used to transfer data from the ARCO database to the Augmented Reality
Interface. The interface carries al contents of the ARCO database required by ARIF Server for
the dynamic creation of ARIF content. These include information about folders, Cultural
Objects, Media Objects, and associated metadata.

DEI - Data Exchange I nterface

The Data Exchange Interface (DEI) is used to exchange data between instances of ARCO
system, and also between ARCO system and other systems applications. This includes all
ARCO data.

GDI — General Data Interface

The GDI interface is used by ARCO tools when they are working off-line (i.e., without
database connection). The interface carries all static ARCO data (data that is rarely changing).
These include Cultural Object AMS Schemas, Media Object AMS Schemas, Media Object
Types, Assaciations, Association Parameters, MIME Types, Template Objects Types, Template
Objects Parameters, and configuration data. These data are not produced by any ARCO
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subsystem but are loaded into the ARCO database by means of the ARCO Content
Management Application.

In order to enable the ARCO tools to work off-line — in case of a lack of on-line database
connection — these data must be taken from afile.

4.2.2. Capturing Hardware and Software

The capturing hardware and software is used to create digital photographs (images) of artefacts.
The images can be described with accompanying metadata — both curatorial and technical [1].
The images and metadata can be transferred to the ARCO database using the CDI interface [4].

The digital images created by the Capturing Hardware and Software can be also transferred
directly to the Object Modeller. For this purpose, the CMI interfaceis used.

4.2.3. Object Modeller

The Object Modeller is used to construct 3D representations of artefacts from sets of images
[2]. Images may be loaded from the ARCO database using the DMI Interface or directly from
the Capturing Hardware and Software with the CMI interface.

The resulting 3D representation of the artefact may be a VRML representation of the object or
a 3D Studio MAX modé or, as well, both. The VRML representation is composed of a VRML
model and a set of texture images. The 3D Studio MAX project is composed of the 3D model
scene and a set of texture images.

As aresult, the Object Modeller produces a set of complex Media Objects for 3D models: 3D
Studio MAX project composite Media Object and VRML Model composite Media Object.

The 3D Studio MAX project Media Object contains .max project file. Its sub-Media Objects of
type Simple Image contain required materials images, as shown on Figure 117. The association
between 3DS project MO and its sub-MOs, has an attribute whose value is set to the relative
path between 3DS materials directory and original location of images.

Media Object

3DS project

Media Object

+includes - -
Media Object

- Media Object

| Media Object
L % J

Simple Image

Figure 117. 3D Studio MAX Composite MO and its sub Media Objects

The composite Media Object of VRML modd contains the VRML file. Its sub-Media Objects
of Simple Image type contain required texture images, as shown on Figure 118. The association
between VRML model MO and its sub MOs contains the attribute which value is set to the
relative path to texture images for the VRML file.
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Media Object

VRML model

Media Object

+includes

Media Object

g Media Object

| Media Object
L % J

Simple Image

Figure 118.VRML Model Composite MO and its sub Media Objects

The 3D representation of the artefact produced by the Object Modeller can be transfer to the
ARCO database for storage by means of the MDI interface.

The 3D representation may be also transferred directly from the Object Modeller to the
Interactive Refinement and Rendering Tool by means of the MRI interface.

4.2.4. Interactive Model Refinement and Rendering Tool

The Interactive Model Refinement and Rendering Tool — IMRR [3] is used to refine and to
render 3D representations of Cultural Objects originally created by the OM tool. The origina
3D representation is typically stored inside the ARCO database and can be transferred to the
IMRR tool by means of the DRI interface. In some cases, the 3D representation can be also
transferred directly form the Object Modeller tool to the IMRR tool by the use of the MRI
interface.

The resulting augmented representation is then typically stored in the ARCO database. The data
transfer from the IMRR tool to the database may be performed by means of the RDI interface.

The IMRR tool can also transfer the 3D representation of the artefact together with metadata
information directly to the Augmented Reality Interface — ARIF Server. The data transfer may
be accomplished using the RAI interface.

4.2.5. Augmented Reality Interface — ARIF

The Augmented Reality Interface [5] is used to visualise the digital representations of cultural
objects to the end users. The content to be displayed in ARIF is dynamically created by the
ARIF X-VRML Server (XTE). The ARIF Server will be in most cases directly connected to the
ARCO Database. In some cases, however, it may be required that the ARIF Server works
without direct connection to the ARCO database. This feature could be used, eg. to
demonstrate a virtual exposition from a notebook computer without a database connection.

To enable operation of the ARIF Server without access to the database, it must be provided
with awide range of data either from the ARCO database by the use of the DAI interface or the
IMRR tool by the use of the RAI interface.

4.2.6. ARCO Database

ARCO Database is a common repository for all kinds of data used in the ARCO system [4].
The ARCO Database serves as a data source for the DMI, DRI, and DAI interfaces.

There can be more then one ARCO database instance (e.g., ARCO systemsinstalled in different
museum pilot sites). The possibility of exchanging data between ARCO instances is of critical
importance for the usability of the system. Also, possibility of exchanging data between ARCO
systems and external systems and applicationsis very important.
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To enable exchange of data between the ARCO system and the external world — other ARCO
instances or other systems — the DEI interface is provided. The DEI interface enables the whole
or partial (projection and selection) database contents to be exported and imported.

4.3. The Concept of XML Data Exchange Format

In the previous section, eleven different interfaces between ARCO system components have
been described. In order to avoid implementation of multiple different data formats for use over
these interfaces, at the same time still maintaining the possibility for system components to
communicate with each other, the ARCO system uses a common file format called XDE —
ARCO XML Data Exchange Format. This file format enables uniform exchange of data
between the ARCO system components and also between the ARCO system components and
the external systems and applications. The XDE data format may carry all kinds of data that are
produced and used by particular ARCO tools.

The exchange of data between system components is presented in Figure 119. The abstract
XDE fileis the central element within this architecture. All components can read or write data
structured according to the XDE specification. For example, the Object Modeller can store its
results into the XDE file. The file can be then either imported into the ARCO database, or used
by the IMRR tool as the input. As a result, the IMRR tool can produce a new version of the
XDE file. The resulting XDE file may be either imported into the database or used directly by
the ARIF interface for displaying.

<<subsystem>>
IMRR
Interactive Model ...

il
/1
] /
//
<<subsystem>> /
oM /
Object Modeller | _ //
- \/
\\\ ~_ Y
~_ TS <<XML File>> o R <<subsystem>>
- - XDE — = ARIF
Augmented Reality Interface
7 = \\\
\ N ~
P / \ ™~
/ / \
/ ) \ .
S \ ~— A\
) //,// \ S~
\ ™ <<subsystem>>
<<subsystem>> \ Other Systems
ARCO \ ) and Components
Database ﬁ
<<subsystem>>|
Remote ARCO
Database

Figure 119.ARCO Data Exchange based on XDE

Since both the ARCO Database and the XDE Data Exchange Format serve as a communication
and storage medium for different ARCO components the structure of the XDE file is strongly
influenced by the structure of the ARCO database. In fact, the XDE file content is a projection
and selection of data coming from the ARCO database or data with similar structure produced
by other ARCO components. In addition to the data structures mapped from the ARCO
database, the XDE file format contains also specific information used only in XDE such as
source, creation date, author, primary contents, etc.
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4.4. XDE Implementation Rules

In order to maintain completeness of the description, all parts of the ARCO database have been
modelled within the XDE XML Schema. However, various parts of the database are modelled
in different ways to optimise use of XDE as a data exchange medium in the ARCO system.

In the process of modelling ARCO database in the XDE XML Schemathe following rules were
applied:
All data types used by XDE elements and attributes (including types that correspond to

built-in primitive types) are defined in the XDE schema. This simplifies the
maintenance of all data types used in XDE.

Each table in the ARCO database has a corresponding element in the XDE XML
Schema;

Table columns are modelled as attributes, with following exceptions:
0 XML datacolumns are modelled as child elements;
0 Binary data columns are modelled as child elements;

0 Columnsthat are mutually exclusive (only one can be not-null) are modelled as
child elements of a choice element, so that only one child can be instantiated.
This approach has been used for: MO, APV, ASSOCP, PV, TPV, and TOPV
elements;

0 Most frequently used foreign key references are modelled by nested elements
in XML. Elements used for modelling columns being originally foreign keys,
have attributes with the same name as the corresponding foreign key in the
ARCO database. The element name has a different name than the foreign key.

All database table primary keys and foreign keys are modelled as attributes with type
xde: AT_I D;

All table elements, to which access based on a foreign key is required, have a primary
key constraint with the same name as primary key in the corresponding database table.
The congtraint is modelled as <key> element in the XML Schema with the 'field’
element selecting an attribute with the same name;

All attributes that model database foreign keys have a foreign key constraints with the
same name as the foreign key in the corresponding database table. The constraint is
modelled as a <keyref > element in the XML Schema with the ‘field element
selecting the appropriate attribute;

All database attributes that have a constraint on the list of alowable values are
modelled in the XML Schema as enumerated list types;

Database columns of XML_TY PE type that are used to store XML documents in the
database are modelled as complex types with ‘any’ element;

The many-to-one relationships between database tables are modelled as optional
unbounded child elements on the "one" side.

If atableisin a many-to-one relationship with more then one table, it is modelled as a
child element of one of these table elements (with the most frequently used
relationship), and accessible from the other table elements by the use of aforeign key;

If the database table3 is a representation of a many-to-many relationship between
tablel and table2:
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0 The table3 is modelled as a sequence of optional and unbounded child
elements in the element modelling tablel.

0 The child element contains an attribute, which is a foreign key to the element
modelling table2;

This approach has been used in the following relationships:

0 CO (A _CULTURAL_OBJECTS) to MO (A _MEDI A_OBJECTS)
with CO_ MO (A CULTURAL_OBJ_TO MEDI A _OBJ);

o MOT (A _MEDI A OBJECT_TYPES) to M METYPE(A M ME_TYPES)
with MOT_M METYPE (A _MEDI A OBJ_TYPES TO M ME_TYPE) ;

0 MOT (A _MEDI A OBJECT TYPES) to MOT (A _MEDI A OBJECT_TYPES)
with ASSOC (A _ASSOCI ATI ONS) ;

0 TOT (A _TEMPLATE_OBJECT TYPES) to M METYPE(A M ME_TYPES)
with TOT_M METYPE (A _TEMPL_OBJ_TYPES TO M METYPES) ;

0 COF (A _CULTURAL_OBJ_FOLDERS) to CO (A CULTURAL_OBJECTS)
with CO COF (A CULTURAL_OBJ | N _FOLDER);

0 AF (A AR F_FOLDERS) to COF (A_CULTURAL_OBJ_FOLDERS)
with COF_AF (A_CO FOLDERS | N_ARI F_FOLDER)

0 AF (A _AR F_FOLDERS) to CO (A_CULTURAL_OBJECTS)
with CO AF (A CULTURAL_OBJ | N_ARI F_FOLDER) ;

o TF (A _TEMPLATE_FOLDERS) to XVRML_TEMPLATE (A_TEMPLATES) with
TEMPLATE_TF (A _TEMPLATES_| N_FOLDER) ;

0 XVRM._TEMPLATE (A _TEMPLATES) to TD (A_TEMPLATE_DOMAI NS) with
TP_DOVAI N (A_TEMPLATES_| N_DOMVAI NS)

0 TOF (A _TEMPL_OBJ_FOLDERS) to XVRML_TEMPLATE (A TEMPLATES)
with TO_TOF (A_TEMPL_OBJ_| N_FOLDER) ;

0 TO (A _TEMPLATE_OBJECTS) to TOTP (A TEMPL_OBJ_TYPE_PARAMNB)
with TOPV (A_TEMPL_OBJ_PARAM VALUES) ;

0 MO (A _MEDI A OBJECTS) to ASSOCP ( A_ASSOC_PARAMETERS) with APV
(A_ASSOC_PARAM VALUES) ;

4.5. XDM — XDE Data Mapping

4.5.1. The Concept of XDM

To enable implementation of generic data import and export tools independent of the specific
database structure and the XML schema an extension of the XML schema called XDM — XDE
Database Mapping has been designed. The extension provides information about mapping of
XML elements and attributes to database tables, attributes and sequences. Also, default and
error actions are specified. ARCO tools relay on this information to perform XDE
import/export operations.

The XDM instances are located in the application information elements <appi nf o> of the
annotation element <annot at i on> in each XDE element schema definition. In the following
sections detailed description of the XDM extensions of the XDE XML schemais provided.
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4.5.2. Overview of XDM

The XML schema defines structure of the XDE XML files. This structure is compatible with
the database structure, but there is no information in the raw XML Schema on the mapping
between the schema elements and the database elements such as tables, attributes and
sequences.

To alow maximum flexibility and adaptability of the software in the future versions, the XDE
import and export implementation should be independent of the database structure and XDE
schema. To enable such a generic implementation, some additional information needs to be
included in the XDE XML Schema for the import and export tools. This information is
provided by the XDM — XDE Database Mapping. The XDM information is stored in the
<appi nf o> elements of the annotation e ementsin each XDE e ement schema definition.

For each element, the XDM section provides the following information:

0 whether the element is an XDE structural element (e.g., XDE root) or a database
related element (e.g., a Media Object);

o0 mapping of the XML element and its attributes to the database table and attributes
(required only if the namesin XML and database are different);

o for database foreign keys modelled in XDE as child elements the information about the
connecting database attributes;

0 the database sequences used to generate unique values for element attributes while
importing the data;

o0 attributes used to identify elements already existing in the target database while
importing data (used for updating data);

o0 thedefault actions for importing (e.g., update, insert new);
o theconflict actions while importing (e.g., skip, insert new, ask a user).

The overall schema of the XDM elementsis provided in Figure 120.

-= Type

Loi Map |

:r--: ImportAction EI—E)EH ImportAlter '-,
: ---------------- r-- - -~ '\\-? L}
0 0.0

: 1.0
+-4 Sequencers EH{—=-— Sequencer l]
; 1.0
LT Requirements B~ Required l]
' 1.0

Figure 120.Overall structure of the XDM schema
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4.5.3. XDM Implementation in XML Schema

XDM Data Types
The following data types are defined in XDM:

XDM _El ement Types — used to define the XDE element type. The XDM _El errent Types
type is a redtriction of the xs: string type (where xs="htt p://ww. w3. or g/ 2001/
XM.Schema" ). Allowed values of the XDM_El enent Types type are the following:

0 Structual El ement — the XDE eement is a structural element and it is not
related to any database value,

0 Exportabl eEl et - the XDE element represents atable in the database;

0 ElenmentAsAttribute — the XDE element represents an attribute of a database
table;

XDM I mport Acti ons — used for XDM elements specifying default and conflict actions
performed during the XDE import. The XDM | npor t Act i ons type is a restriction of the
xs: string type). Allowed values of the XDM _| nport Act i ons type are the following:

0 AddNew - the imported element will be added as new row in the database using
specified Sequence;

0 Used d - theimported element will replace an existing row in the database (the
row having the same values of the IdentifyingAttributes will be replaced);

0 Skip — theeement will not be imported;

0 AskUser - theimport procedure will ask a user to choose one of the following
actions: AddNew, Used d, Ski p.

XDM Tabl eNanme — used for XDM attributes referring to table names in the database. It is
defined as an restriction of the xs: st ri ng.

XDM At tribut eName — used for XDM attributes referring to attribute names in the
database. It is defined as an restriction of the xs: stri ng.

Element: Type

The Type element specifies import and export actions for each XDE element. The XDE
element with the St ruct ual El enent type is not related to the database structure, thus is
exported as an fixed XML element and it is ignored during XDE import. The XDE element
having Export abl eEl enent type is exported using data retrieved from the database and
imported to the target database. The XDE element having El enent AsAttri but e type
corresponds to a database attribute, thus it is exported using data retrieved from the database
and imported into the target database.

Attributes:
Name Type Use
value XDM_ElementTypes required

The implementation of the Type element is shown in Figure 121.
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<xs: el ement nanme="Type" m nCccurs="0">

<xs: conpl exType>

<xs:attribute nanme="val ue" type="XDM El enment Types" use="required"/>

</ xs: conpl exType>

</ xs: el ement >

Figure 121.Implementation of the Type element

Element: Map

[mor_]

The Map element defines the name mapping between the XDE elements and attributes and
database tables and attributes. If the XDM Map element is not defined, the XDE names are used
as names for database tables and attributes.

Attributes.
Name Type Use
name xs: XDM_AttributeName required

The implementation of the Map element is shown in Figure 122.

<xs: el ement nanme="Map" m nCccurs="0">

<xs: conpl exType>

<xs:attribute name="name" type="XDM AttributeNanme" use="required"/>

</ xs: conpl exType>

</ xs: el ement >

Figure 122.I mplementation of the Map element

Element: lIdentifyingAttributes

| llentifying Attributes $—(*j3—| Attribute ”

1.0

Thel denti fyi ngAttri but es element defines the set of database attributes used during
import for detecting that the object already exists in the target database. Each child
At t ri but e element defines one attribute name.

Child element: Attri bute

Attributes:
Name Type Use
name XDM_AttributeName required

The implementation of the | dent i fyi ngAttri but es element isshown in Figure 123.
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<xs: el ement nanme="identifyingAttributes" m nCccurs="0">

<xs: conpl exType>

<XS:sequence>

<xs:el ement nanme="attribute" maxOccurs="unbounded">

<xs: conpl exType>

<xs:attribute name="name" type="XDM AttributeNanme" use="required"/>

</ xs: conpl exType>

</ xs: el ement >

</ xs: sequence>

</ xs: conpl exType>

</ xs: el emrent >

Figure 123.Implementation of thel denti fyi ngAttri but es element

Element: Sequencers

| Sequencers [%]—(—--—:EH Sequencer ”

1.0

The Sequnecer s eement defines the names of sequences used during import to generate
values of the table key attributes. Each Sequencer child element defines a single mapping
between a database attribute and a database sequence.

Name Type Use
att XDM_AttributeName required
seq xs:string required

The implementation of the Sequencer s element is shown in Figure 124.

<xs: el ement nanme="Sequencers" m nCccurs="0">

<xs: conpl exType>

<XS:sequence>

<xs: el ement nanme="Sequencer" maxQccurs="unbounded" >

<xs: conpl exType>

<xs:attribute name="att" type="XDM AttributeNanme" use="required"/>

<xs:attribute name="seq" type="xs:string" use="required"/>

</ xs: conpl exType>

</ xs: el emrent >

</ xs: sequence>

</ xs: conpl exType>

</ xs: el emrent >

Figure 124. Implementation of the Sequencer s element

Element: ImportAction

Thel nport Act i on element defines the default action undertaken during the import process
of the XDE element. | nport Al t er child elements define which attributes have to be
changed before the import action. Depending on value of the acti on attribute of the
| nport Act i on element the following procedures may be performed by the importer:

= Used d - the importer will try to find in the target database the row having the same
attribute values as defined inthel dent i fyi ngAttri butes XDM element,

= AddNew — the importer will import data using the sequences defined in the
Sequencer s XDM element,
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= Ski p —the XDE element will beignored in the import,
= AskUser — auser will be asked to decide which one of the above actions should be

performed.
Attributes:
Name Type Use
action XDM_ImportActions required

Child element: | nport Al t er

Attributes:
Name Type Use
att XDM_AttributeName required

The implementation of the | nport Act i on element is shown in Figure 125.

<xs: el ement nanme="I|nportAction" m nCccurs="0">

<xs: conpl exType>

<XS:sequence>

<xs:el ement name="InportAl ter" m nCccurs="0" maxQccurs="unbounded">

<xs: conpl exType>

<xs:attribute name="att" type="XDM AttributeName" use="required"/>

</ xs: conpl exType>

</ xs: el ement >

</ xs: sequence>

<xs:attribute name="action" type="XDM | nportActions" use="required"/>

</ xs: conpl exType>

</ xs: el ement >

Figure 125.Implementation of thel nport Acti on element

Element: ErrorAction

The Error Act i on element defines the action that should be undertaken when default import
action fails. The Error Al t er child elements define which attributes have to be changed
before re-attempting to import the data. Depending on value of the act i on attribute of the
Error Act i on element different procedures may be performed by the importer.

Attributes:

Name Type Use

action XDM_ImportActions required

Child element: Error Al ter

Attributes:
Name Type Use
att XDM_AttributeName required

The implementation of the Er r or Act i on element is shown in Figure 126.
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<xs: el ement nanme="ErrorAction" m nQccurs="0">

<xs: conpl exType>

<XS:sequence>

<xs:el ement name="ErrorAlter" m nCOccurs="0" nmaxQOccurs="unbounded">

<xs: conpl exType>

<xs:attribute name="att" type="XDM AttributeName" use="required"/>

</ xs: conpl exType>

</ xs: el ement >

</ xs: sequence>

<xs:attribute name="action" type=" XDM.I|nportActions " use="required"/>

</ xs: conpl exType>

</ xs: el ement >

Figure 126.Implementation of the Er r or Acti on element

Element: Requirements

| Requirements [%]—(—--—:EH Required ”

1.0

The Requi r enent s element is used when a key relationship in the database is modelled as a
‘parent-child’ hierarchy in the XDE schema. The element provides information about the
foreign key (and corresponding primary key) attributes connecting the database entities
corresponding to the parent and the child elements in XDE. In the Requi r ed child element,
the foreign key database attribute (at t ) of to the child element and the corresponding primary
key database attribute (par ent At t ) of the parent element are defined.

Name Type Use
att XDM_AttributeName required
parentAtt XDM_AttributeName required

The implementation of the Requi r ement s element is shown in Figure 127.

<xs: el enent nane="Requirenents" m nCccurs="0">

<xs: conpl exType>

<XS:sequence>

<xs: el enent nane="Required" maxCccurs="unbounded">

<xs: conpl exType>

<xs:attribute nane="att" type="XDM AttributeNanme" use="required"/>

<xs:attribute nane="parentAtt" type="XDM AttributeNanme" use="required"/>

</ xs: conpl exType>

</ xs: el enent >

</ xs: sequence>

</ xs: conpl exType>

</ xs: el enent >

Figure 127.Implementation of the Requi r enent s element

4.5.4. Example XDE Element

An example of using XDMelements in the XDE schema of A ASSOC PARAM VAL UE element
is presented in Figure 128.

The A ASSOC_PARAM VALUE element corresponds to the A ASSOC PARAM VALUES
table in the ARCO database. The default import action is to update the existing database row. If
this operation fails, the new row should be created using A VALUES SEQ sequencer. The
MO _| D parent attribute value is used in the export and import as value of the APV_MO | D
attribute of A ASSOC_PARAM VAL UE element.
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<xs: el ement name="A_ASSOC_PARAM VALUE"' m nQccurs="0" maxQccurs="unbounded">
<xs:annot ati on>
<xs:docunentati on>This el ement contains .... </xs:docunentation>
<xs: appi nf o>
<XDW>
<Map nane="A_ASSOC_PARAM VALUES"/ >
<Type val ue="Dat abaseRel at edEl enent"/ >
<l nmport Acti on action="Used d"/>
<ErrorAction acti on="AddNew'/ >
<Requi r emrent s>
<Required att="APV_MO_ | D"' parentAtt="MO_|D'/>
</ Requi r ement s>
<Sequencer s>
<Sequencer att="APV_I D' seq="A VALUES_SEQ'/>
</ Sequencer s>
</ XD\
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: conpl exType>
<xs: choi ce>
<xs: el enent name="APV_VALUE_VARCHAR2" type="xde: AT_SHORT_STRI NG'>
<xs:annot ati on>
<xs: appi nf o>
<XDW>
<Type val ue="El ement AsAttri bute"/>
</ XD\
</ xs: appi nf o>
</ xs:annot ati on>
</ xs: el ement >

</ xs: choi ce>

<xs:attribute name="APV_AP_| D' type="xde: AT_I D' use="required"/>
</ xs: conpl exType>
<xs: keyref name="APV_AP_I D' refer="xde: AP_I D'>

<xs:sel ector xpath="."/>

<xs:field xpath="@WPV_AP_I D'/ >
</ xs: keyr ef >

</ xs: el enent >

Figure 128.Example of using XDM — A ASSOC PARAM VALUES XDE element
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4.6. XDE Schema Overview

The XDE schema contains a list the XDE data type definitions and a declaration of one
root-element: ARCO DATA. The XDE data type definitions and the overall structure of the
ARCO DATA dement are discussed in this section. Details on implementation of the
ARCO_DATA element can be found in Sections 4.7 and 4.8.

4.6.1. XDE Data Types
The following data types are defined in XDE:

AT | D — used for attributes corresponding to numeric primary and foreign keys in the
database. The AT ID type is a redriction of the xs:long type (where
xs="htt p://vww. w3. or g/ 2001/ XM_Schema");

AT _CODE — used for attributes corresponding to string primary and foreign keys in the
database. The AT_CODE is arestriction of the xs: st ri ng type with max length set to 15
characters;

AT_DATE — used for attributes containing date and time values. It is a restriction of the
xs: dat aTi me type;

AT_SHORT_STRI NG— general text type; used for short text elements and attributes; defined
asarestriction of xs: st ri ng type with max length set to 2000 characters;

AT _VERSI ON — used for attributes containing version description. It is defined as a
restriction of xde: AT_SHORT_STRI NG type with max length set to 200 characters;

AT_DATA TYPE_PATTERN — used for attributes containing data type patterns; defined as a
restriction of xde: AT_SHORT_STRI NGtype;

AT_MT_EXTENSI ONS — used for attributes containing file extensions for MIME-types;
defined as arestriction of xde: AT_SHORT _STRI NGtype;

AT _PASSWORD — used for attributes containing user passwords. It is defined as arestriction
of xs: hexBinary type. Elements of AT_PASSWORD type carry data in an encrypted
format;

AT_NAME — genera text type; used for attributes containing names. It is defined as a
restriction of xde: AT_SHORT_STRI NG type with max length set to 250 characters;

AT_DESCRI PTI ON — used for attributes containing descriptions. It is defined as a restriction
of xde: AT_SHORT_STRI NGtype;

AT _LABEL — used for attributes containing label names; defined as a restriction of
xde: AT_SHORT_STRI NG,

AT_FI LENAMVE — used for attributes containing file location paths. It is defined as a
restriction of xs: anyURI type with max length set to 500 characters;

AT _CO TYPE - used for attributes carrying Cultural Object types. It is defined as an
enumeration type with two possible values:

o ACQUI RED
0 REFI NED

AT_MO_NATURE_TYPE — used for attributes carrying information about nature (method of
storage) of Media Objects. It is defined as an enumeration type with two possible values:

o0 TEXT
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0 BI NARY

AT_TPL_TYPE — used for attributes providing information about X-VRML template types.
It is defined as an enumeration type with two possible values:

o 3D
o 2D

AT _DT_VALUE_CATEGORY — used for attributes carrying value category of data type. It is
defined as an enumeration type with two possible values:

0 DI RECT_VALUE
0 CENERAL_DATA

AT_TEMPLATE_PARAMETER_VALUE_CATEGORY — used for attributes carrying category of
X-VRML template parameter values. It is defined as an enumeration type with severa
possible values:

TEMPLATE_OBJECT
GENERAL_DATA

DI RECT_VALUE

MEDI A_OBJECT
TEMPLATE

MEDI A_OBJECT_TYPE
TEMPLATE_| NSTANCE
0 XSL_TEMPLATE

O O o o o o o

AT_STRI NG — genera text type; used for text elements with unrestricted length; defined as
arestriction of the xs: st ri ng type;

AT_XM._AMS — used for elements containing metadata structured according to AMS —
ARCO Metadata Schema. It is defined as a restriction of xs: any type with namespace set
to “##any”; The namespace may be restricted in future prototypes.

AT_XM__XSD — used for elements containing XML Schemas. It is defined as a restriction of
xs: any type with namespace set to “##any”; The namespace may be restricted in future
prototypes.

AT_XM__X- VRML — used for elements containing X-VRML Templates. It is defined as a
restriction of xs:any type with namespace set to “##any”; The namespace may be
restricted in future prototypes.

AT _XM__XSL — used for elements containing XML stylesheets. It is defined as a restriction
of xs: any type with namespace set to “##any”; The namespace may be restricted in future
prototypes.

AT_BI NARY — used for elements containing binary data; defined as a restriction of
Xs: base64Bi nary type;

AT_PRI MARY_CONTENTS — used for attributes carrying description of XDE file primary
contents. It is defined as an enumeration type with several possible values:

0 CULTURAL_OBJECT — XDE file contains Cultural Objects, Cultural Object Folders,
Media Objects, and all related data;

0 MEDI A OBJECT — XDE file contains a single Media Object with all related data
(sub-Media Objects, metadata, etc.);
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(0]

ARl F — XDE file contains ARIF Folders, Cultural Object Folders, Template
Instances, Template Objects, and all other related data;

TEMPLATE — XDE file contains Templates, Template Instances, Template Object
Types, Template Objects, and all other related data;

DEFI NI TI ONS — XDE file contains rarely changing data such as AMS XML
Schemas, Media Object Types, Data Types, and MIME-Types;

DATABASE — XDE file contains selection of the whole ARCO database contents.

AT_DATA_ SOURCE — used for attributes containing information about the data source of the
XDE file content. It is defined as an enumeration type with several possible values:

(0]
(0]
(0]
(0]

o

I MRR
DATABASE
OTHER

AT_LEVEL —used for PRO_LEVEL attribute of the PROelement. It is defined as arestriction
of xde: AT_SHORT_STRI NG,

AT_PRO_CATEGORY — used for PRO_CATEGORY attribute of the PRO element. It is defined
as an enumeration type with several possible values:

(0]
(0]
(0]

(0]

DI RECT_VALUE
GENERAL_DATA
TEMPLATE_OBJECTS
XSL_TEMPLATE

AT _TPL_NATURE — used for TPL_NATURE attribute of the XVRM__ TEMPLATE element. It is
defined as an enumeration type with severa possible values:

(0]

(0]
(0]
(0]

PROC
TPL
CLASS
MODULE

4.6.2. XDE Data Structure

The root element of the XDE file is ARCO DATA. The overall structure of the ARCO DATA
element is presented in the Figure 129. It contains two child elements corresponding to the two
logical parts of the XDE content:

The DYNAM C_DATA element — used to carry the actual data being exchanged, e.g.
Cultural Objects, Media Objects, Templates, and Template I nstances,

The STATI C_DATA element — used to carry rarely changing data. Examples are: MIME-
types, Media Object Types, Data Types, and System Configuration Data.
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The DYNAM C DATA and STATI C_DATA elements are described in Sections 4.7 and 4.8,
respectively.

4.7. ARCO Dynamic Data
The structure of the DYNAM C_DATA element is shown in the Figure 130.

E 1.0

Figure 130.Thestructure of the DYNAMIC_DATA element
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4.7.1. Element AF — ARIF Folder
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Figure 131.XML Schema of the AF element

The AF eement represents the ARIF Folder (Figure 131). The COF_AF child eement
corresponds to the A CO FOLDER | N_ARI F_FOLDERS table and has a key reference to
Cultural  Object Folder. The CO AF child element corresponds to the
A CULTURAL_OBJ_I N_ARI F_FOLDER table and has key reference to the Cultural Object. The
AF child element represents ARIF subfolders. The PV child element corresponds the
A PROPERTY_VALUES table. The TI child element corresponds to the
A TEMPLATE | NSTACES table.

Attributes:

Name Type Use
AF_ID xde:AT_ID required
AF_NAME xde:AT_NAME required
AF_DESCRIPTION xde:AT_DESCRIPTION optional
Constraints:

Name Refer Field(s)
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key AF_ID @AF_ID
Child element: COF_AF
Attributes:
Name Type Use
COAF_AF_ID xde:AT_ID required
Constraints:
Name Refer Field(s)
keyref COAF_AF_ID xde:COF_ID @CFAF_AF_ID
Child element: CO_AF
Attributes:
Name Type Use
COAF_AF_ID xde:AT_ID required
Constraints:
Name Refer Field(s)
keyref COAF_AF_ID xde:CO_ID @CAOF_AF_ID
Child element: PV
Attributes:
Name Type Use
PV_ID xde:AT_ID required
PV_PRO_ID xde:AT_ID required
PV_CO_ID xde:AT_ID optional
PV_MO_ID xde:AT_ID optional
Constraints:
Name Refer Field(s)
key PV_ID @PV_ID
keyref PV_PRO_ID xde:PRO_ID @PV_PRO_ID
keyref PV_CO_ID xde:CO_ID @PV_CO_ID
keyref PV_MO_ID xde:MO_ID @PV_MO_ID
Child element: TI
Attributes:
Name Type Use
TI_ID xde:AT_ID required
TI_NAME xde:AT_NAME required
TI_DESCRIPTION xde:AT_DESCRIPTION optional
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TI_TPL_ID
TI_TD_ID
Constraints:
key

keyref

keyref

xde:AT_ID
xde:AT_ID

Name
TI_ID
TI_TPL_ID
TI_TD_ID

required

optional

Refer

xde:TPL_ID
xde:TD_ID

Field(s)
@TI_ID
@TI_TPL_ID
@TI_TD_ID

The implementation of the AF element is shown in Figure 132, while its type definition in
Figure 133. The A_ TEMPLATE_| NSTANCE type definition is shown in Figure 134.

<xs: el ement nanme="AF" type="xde: A ARI F_FOLDER' mi nQccurs="0" maxQOccurs="unbounded">

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="exp"/>

<Map nane="A_AR| F_FOLDERS'/ >

<l mport Action acti on="used d"/>

<ErrorAction action="addNew'/ >

<Sequencer s>

<Sequencer att="AF_ID' seq="A _FOLDERS_SEQ'/>

</ Sequencer s>

<Requi r enent s>

<Required att="AF_PARENT_FOLD_I D' parentAtt="AF_ID"'/>

</ Requi r ement s>

</ XD\

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: key name="AF_| D'>

<xs:sel ector xpath="."/>

<xs:field xpath="@\F_ID"'/>

</ xs: key>

</ xs: el ement >
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<xs: conpl exType nanme="A_ARI F_FOLDER' >

<XS:sequence>

<xs: el ement nanme="COF_AF" m nCccurs="0" maxCOccur s="unbounded">

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="exp"/>

<Map name="A_CO FOLDERS_| N_ARI F_FOLDERS'/ >

<l mport Action acti on="used d"/>

<ErrorAction action="addNew'/ >

<Requi r enent s>

<Required att="CFAF_AF_|ID"' parentAtt="AF_ID"'/>

</ Requi r ement s>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: conpl exType>

<xs:attribute name="CFAF_COF_| D' type="xde: AT_I D' use="required"/>

</ xs: conpl exType>

<xs: keyref nanme="CFAF_COF_I D' refer="xde: COF_I D'>

<xs:sel ector xpath="."/>

<xs:field xpath="@FAF_AF_I D'/ >

</ xs: keyr ef >

</ xs: el ement >

<xs: el ement nanme="CO AF" m nCQccurs="0" maxQccurs="unbounded">

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="exp"/>

<Map name="A_CULTURAL_OBJ_| N_ARI F_FOLDERS"/ >

<l mport Action acti on="used d"/>

<ErrorAction action="addNew'/ >

<Requi r enent s>

<Required att="COAF_AF_|ID"' parentAtt="AF_ID"'/>

</ Requi r ement s>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: conpl exType>

<xs:attribute name="COAF_CO | D' type="xde: AT_I D' use="required"/>

</ xs: conpl exType>

<xs: keyref nanme="COAF_CO | D" refer="xde: COID"'>
<xs:sel ector xpath="."/>
<xs:field xpath="@OAF_CO |ID'/>
</ xs: keyr ef >
</ xs: el enent >
<xs: el ement name="AF" type="xde: A ARIF_FOLDER' mi nCccurs="0" maxQccurs="unbounded"/ >
<xs:el ement nane="PV' m nCccurs="0" maxCccur s="unbounded" >
<xs:annotation>
<xs: appi nf o>
<XDWV>

<Type val ue="exp"/>

<Map nane="A_PROPERTY_VALUES'/ >

<l mport Action acti on="used d"/>

<ErrorAction acti on="addNew'/ >

<Sequencer s>

<Sequencer att="PV_ID' seq="A VALUES SEQ'/>

</ Sequencer s>

<Requi r enent s>

<Required att="PV_AF_ID' parentAtt="AF_ID"'/>

</ Requi r ement s>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: conpl exType>

<xs: choi ce>

<xs: el ement nanme="PV_VALUE CLOB" type="xde: AT_STRI NG'>
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<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="attEl "/>

</ XD\>

</ xs: appi nf 0>

</ xs:annot ati on>

</ xs: el emrent >

<xs: el ement name="PV_VALUE_TEXT" type="xde: AT_SHORT_STRI NG'>

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="attEl "/>

<Map nane="PV_VALUE_VARCHAR2"/ >

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

</ xs: el ement >

<xs: el ement nanme="PV_VALUE DATE" type="xde: AT_DATE">

<xs:annot ati on>

<xs: appi nf o>

<XDw>

<Type val ue="attEl "/>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

</ xs: el ement >

<xs: el ement nanme="PV_VALUE_GD'>

<xs:annot ati on>

<xs: appi nf o>

<XDw>

<Type val ue="attEl "/>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: conpl exType>

<xs:attribute name="PV_VALUE GD | D' type="xde: AT_I D' use="required">

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="attEl "/>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

</ xs:attribute>

</ xs: conpl exType>

<xs: keyref nanme="PV_VALUE GD_|D"' refer="xde: GD_I D'>

<xs:sel ector xpath="."/>

<xs:field xpath="@V_VALUE_GD_I D'/ >

</ xs: keyr ef >

</ xs: el emrent >

<xs: el ement nanme="PV_VALUE_XT">

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="attEl "/>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: conpl exType>

<xs:attribute name="PV_VALUE XT_|D"' type="xde: AT_I D' use="required">

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="attEl "/>

</ XDM>

</ xs: appi nf 0>
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</ xs:annot ati on>

</ xs:attribute>

</ xs: conpl exType>

<xs: keyref name="PV_VALUE XT_ID" refer="xde: XT_I D'>

<xs:sel ector xpath="."/>

<xs:field xpat h="@V_VALUE_XT_I D'/ >

</ xs: keyr ef >

</ xs: el emrent >

<xs: el ement nanme="PV_VALUE TO'>

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="attEl "/>

</ XD\>

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: conpl exType>

<xs:attribute name="PV_VALUE TO | D' type="xde: AT_I D' use="required">

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="attEl "/>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

</ xs:attribute>

</ xs: conpl exType>

<xs: keyref name="PV_VALUE TO |ID"' refer="xde: TO ID"'>

<xs:sel ector xpath="."/>

<xs:field xpath="@V_VALUE_TO | D'/ >

</ xs: keyr ef >

</ xs: el ement >

</ xs: choi ce>

<xs:attribute name="PV_ID"' type="xde: AT_I D' use="required"/>

<xs:attribute name="PV_PRO |ID"' type="xde: AT_I D' use="required"/>

<xs:attribute name="PV_CO |ID"' type="xde: AT_I D' use="optional "/>

<xs:attribute name="PV_MO |ID"' type="xde: AT_I D' use="optional"/>

</ xs: conpl exType>

<xs: key name="PV_I D'>

<xs:sel ector xpath="."/>

<xs:field xpath="@V_ID'/>

</ xs: key>

<xs: keyref nanme="PV_PRO_ID"' refer="xde: PRO_ID"'>

<xs:sel ector xpath="."/>

<xs:field xpath="@V_PRO ID"'/>

</ xs: keyr ef >

<xs: keyref name="PV_CO |ID"' refer="xde: COID"'>

<xs:sel ector xpath="."/>

<xs:field xpath="@V_CO ID'/>

</ xs: keyr ef >

<xs: keyref nanme="PV_MO ID" refer="xde: MO_|ID"'>

<xs:sel ector xpath="."/>

<xs:field xpath="@V_MO ID'/>

</ xs: keyr ef >

</ xs: el emrent >

<xs: el ement nanme="TI" maxQOccur s="unbounded" >

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="exp"/>

<Map nane="A TEMPLATE_| NSTANCES"/ >

<l mport Action acti on="used d"/>

<ErrorAction acti on="addNew'/ >

<Sequencer s>

<Sequencer att="Tl_ID' seq="A TEMPLATE_SEQ'/>

</ Sequencer s>

<Requi r enent s>
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<Required att="TI_AF_ID"' parentAtt="AF_ID"'/>

</ Requi r ement s>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: conpl exType>

<xs: conpl exCont ent >

<xs: extensi on base="xde: A_TEMPLATE_| NSTANCE" >

<xs:attribute name="TI_TD_I D" type="xde: AT_I D' use="optional "/>

</ xs: ext ensi on>

</ xs: conpl exCont ent >

</ xs: conpl exType>

<xs: key name="TI_ID"'>

<xs:sel ector xpath="."/>
<xs:field xpath="@l_ID"'/>

</ xs: key>

<xs: keyref name="TI_TPL_I D" refer="xde: TPL_I D'>
<xs:sel ector xpath="."/>

<xs:field xpath="@l_TPL_I D"/ >

</ xs: keyr ef >

<xs: keyref name="TI_TD ID" refer="xde: TD_I D'>

<xs:sel ector xpath="."/>

<xs:field xpath="@l_TD_I D'/ >

</ xs: keyr ef >

</ xs: el ement >

</ xs: sequence>

<xs:attribute name="AF_|I D' type="xde: AT_I D' use="required"/>

<xs:attribute name="AF_NAME" type="xde: AT_NAME"' use="required"/>

<xs:attribute name="AF_DESCRI PTI ON' type="xde: AT_DESCRI PTI ON' use="optional "/>

</ xs: conpl exType>

Figure 133.Implementation of the A_ARIF_FOLDER type

Revision:1 103




ARCO D11 - Final Report on XML Technology

29-Sep-2003

<xs: conpl exType nane="A_TEMPLATE_| NSTANCE' >

<XS:sequence>

<xs: el ement name="TPV' m nCccurs="0" maxQccurs="unbounded" >

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="exp"/>

<Map nane="A_TEMPLATE_PARAM VALUES'/ >

<l mport Action acti on="used d"/>

<ErrorAction action="addNew'/ >

<Requi r enent s>

<Required att="TPV_TI_ID" parentAtt="TI_ID'/>

</ Requi r ement s>

<Sequencer s>

<Sequencer att="TPV_ID' seq="A VALUES_SEQ'/>

</ Sequencer s>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: conpl exType>

<xs: choi ce>

<xs: el ement name="VALUE_TEXT" type="xde: AT_SHORT_STRI NG' >

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="attEl "/>

<Map nane="TPV_VALUE_VARCHAR2"/ >

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

</ xs: el ement >

<xs: el ement name="VALUE_CLOB" type="xde: AT_STRI NG' >

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="attEl "/>

<Map name="TPV_VALUE_CLOB'/ >

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

</ xs: el ement >

<xs: el ement nanme="VALUE_DATE" type="xde: AT_DATE">

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="attEl "/>

<Map nane="TPV_VALUE_DATE'/ >

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

</ xs: el emrent >

<xs: el ement nanme="VALUE GD'>

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="attEl "/>

<Map nanme="TPV_VALUE_GD'/ >

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: conpl exType>

<xs:attribute name="TPV_VALUE GD | D' type="xde: AT_I D'

use="required"/>

</ xs: conpl exType>

<xs: keyref name="TPV_VALUE GD | D' refer="xde: GD_|D'>

<xs:sel ector xpath="."/>

<xs:field xpath="@PV_VALUE GD I D'/ >

</ xs: keyr ef >
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</ xs: el ement >

<xs: el ement nanme="VALUE_TPL">

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="attEl "/>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: conpl exType>

<xs:attribute name="TPV_VALUE TPL_ID"' type="xde: AT_I D"

use="required">

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="attEl "/>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

</ xs:attribute>

</ xs: conpl exType>

<xs: keyref name="TPV_VALUE TPL_ID" refer="xde: TPL_I D'>

<xs:sel ector xpath="."/>

<xs:field xpat h="@PV_VALUE_ TPL_I D'/ >

</ xs: keyr ef >

</ xs: el emrent >

<xs: el ement nanme="VALUE MO'>

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="attEl "/>

</ XD\>

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: conpl exType>

<xs:attribute name="TPV_VALUE MO | D' type="xde: AT_I D'

use="requi red">

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="attEl "/>

</ XD\>

</ xs: appi nf 0>

</ xs:annot ati on>

</ xs:attribute>

</ xs: conpl exType>

<xs: keyref name="TPV_VALUE MO | D' refer="xde: MO |D"'>

<xs:sel ector xpath="."/>

<xs:field xpath="@PV_VALUE MO I D'/ >

</ xs: keyr ef >

</ xs: el ement >

<xs: el ement nanme="VALUE_MOT" >

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="attEl "/>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: conpl exType>

<xs:attribute name="TPV_VALUE MOT_| D' type="xde: AT_I D"

use="required">

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="attEl "/>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

</ xs:attribute>
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</ xs: conpl exType>

<xs: keyref nanme="TPV_VALUE MOT_I| D" refer="xde: MOT_| D'>

<xs:sel ector xpath="."/>

<xs:field xpat h="@PV_VALUE_NMOT_I D'/ >

</ xs: keyr ef >

</ xs: el ement >

<xs: el ement nanme="VALUE TI">

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="attEl "/>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: conpl exType>

<xs:attribute name="TPV_VALUE TI_I D" type="xde: AT_I D' use="required">

<xs:annot ati on>

<xs: appi nf 0>

<XDwv>

<Type val ue="attEl "/>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

</ xs:attribute>

</ xs: conpl exType>

<xs: keyref name="TPV_VALUE Tl _ID"' refer="xde:TlI_ID'>

<xs:sel ector xpath="."/>

<xs:field xpath="@PV_VALUE Tl _ID'/>

</ xs: keyr ef >

</ xs: el emrent >

<xs: el ement nanme="VALUE TO'>

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="attEl "/>

</ XD\>

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: conpl exType>

<xs:attribute name="TPV_VALUE TO | D' type="xde: AT_I D' use="required">

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="attEl "/>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

</ xs:attribute>

</ xs: conpl exType>

<xs: keyref name="TPV_VALUE TO |D"' refer="xde: TO |ID'>

<xs:sel ector xpath="."/>

<xs:field xpath="@PV_VALUE_TO I D'/ >

</ xs: keyr ef >

</ xs: el emrent >

<xs: el ement nanme="VALUE XT">

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="attEl "/>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: conpl exType>

<xs:attribute name="TPV_VALUE XT_|ID"' type="xde: AT_I D' use="required">

<xs:annot ati on>

<xs: appi nf o>

<XDwv>
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<Type val ue="attEl "/>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

</ xs:attribute>

</ xs: conpl exType>

<xs: keyref nanme="TPV_VALUE XT_| D" refer="xde: XT_|I D'>

<xs:sel ector xpath="."/>

<xs:field xpath="@PV_VALUE XT_ID"'/>

</ xs: keyr ef >

</ xs: el emrent >

</ xs: choi ce>

<xs:attribute name="TPV_TP_I D' type="xde: AT_I D' use="required"/>

</ xs: conpl exType>

<xs: keyref name="TPV_TP_I D' refer="xde: TP_I D'>

<xs:sel ector xpath="."/>

<xs:field xpath="@PV_TP_I D"/ >

</ xs: keyr ef >

</ xs: el emrent >

</ xs: sequence>

<xs:attribute name="TI_I D" type="xde: AT_I D' use="required"/>

<xs:attribute name="TI_NAME" type="xde: AT_NAME"' use="required"/>

<xs:attribute nanme="TI_DESCRI PTI ON' type="xde: AT_DESCRI PTI ON' use="optional "/>

<xs:attribute name="TI_TPL_I D' type="xde: AT_I D' use="required"/>

</ xs: conpl exType>

Figure 134.Implementation of the A TEMPLATE_INSTANCE type

Revision:1

107




ARCO D11 - Final Report on XML Technology 29-Sep-2003

4.7.2. Element COF — Cultural Object Folder

r- - - - - — _|
xde:A_CULTURAL_OBJ_FOLDER

| -1 CO_COF
g'.aaF"'[gT@B' S i |
TR L EoF T |
Y- - 1\_? -_I |
| 0.0

Figure 135.XML Schema of the COF element

The COF element corresponds to the A CULTURAL_OBJ_FOLDERS table, and represents the
hierarchical structure of Cultural Object Folders (Figure 135). The optional and unbounded
element CO COF corresponds to the A CULTURAL_OBJ_ I N _FOLDER table and has a key
reference to the Cultural Object assigned to this folder. The optional and unbounded element
COF represents subfolders assigned to this folder.

Attributes:
Name Type Use
COF_ID xde:AT_ID required
COF_NAME xde:AT_NAME required
COF_DESCRIPTION xde:AT_DESCRIPTION optional
COF_ID xde:AT_ID required
Constraints:
Name Refer Field(s)
key COF_ID @COF_ID
keyref COF_PARENT FOLDER ID  xde:COF ID @COF_PARENT_FOLDER_ID

Child element: CO_COF

Attributes:
Name Type Use
COIF_CO_ID xde:AT_ID required
Constraints:
Name Refer Field(s)
keyref COIF_CO_ID xde:CO_ID @COIF_CO_ID

The implementation of the COF element is shown in Figure 136, while its type definition in
Figure 137.
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<xs:el ement nane="COF" m nCccurs="0" maxQccurs="unbounded" >
<xs:annotation>
<xs: appi nf o>
<XDWV>
<Type val ue="exp"/>
<Map nanme="A_CULTURAL_OBJ_FOLDERS"/>
<l mport Action acti on="addNew"'>
<Import Al ter att="COF_NAME"/>
</ | nmport Acti on>
<ErrorAction action="addNew'>
<ErrorAlter att="COF_NAME'/>
</ ErrorAction>
<l dentifyingAttributes>
<Attribute name="COF_NAME'/ >
</ldentifyingAttributes>
<Sequencer s>
<Sequencer att="COF_ID' seq="A_FOLDERS_SEQ'/ >
</ Sequencer s>
<Requi r enent s>
<Requi red att="COF_PARENT_FOLDER | D' parentAtt="COF_I D'/ >
</ Requi r ement s>
</ XD\v>
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: conpl exType>
<xs: conpl exCont ent >
<xs: extension base="xde: A CULTURAL_OBJ_FOLDER'/ >
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: key nanme="COF_| D'>
<xs:sel ector xpath="."/>
<xs:field xpath="@OF_ID'/>
</ xs: key>
<xs: keyref nanme="COF_PARENT_FOLDER | D" refer="xde: COF_| D'>
<xs:sel ector xpath="."/>
<xs:field xpath="@OF_PARENT_FOLDER | D'/ >
</ xs: keyr ef >
</ xs: el enent >
Figure 136.Implementation of the COF element
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<xs: conpl exType nane="A_CULTURAL_OBJ_FOLDER' >

<xs:annot ati on>

<xs: appi nf o/ >

</ xs:annot ati on>

<XS:sequence>

<xs: el ement nanme="CO COF" m nCccurs="0" maxQOccur s="unbounded">

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Map name="A CULTURAL_OBJ_| N_FOLDERS'/ >

<Type val ue="exp"/>

<l mport Action acti on="addNew'/ >

<ErrorAction action="addNew'/ >

<Requi r enent s>

<Required att="CO F_COF_|ID"' parentAtt="COF_ID"'/>

</ Requi r ement s>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: conpl exType>

<xs:attribute name="CO F_CO |ID"' type="xde: AT_I D' use="required"/>

</ xs: conpl exType>

<xs: keyref nanme="CO F_CO |ID"' refer="xde: COID"'>

<xs:sel ector xpath="."/>

<xs:field xpath="@O F_CO ID'/>

</ xs: keyr ef >

</ xs: el ement >

<xs: el ement nanme="COF" type="xde: A CULTURAL_OBJ_FOLDER' mni nCccurs="0" nmaxQOccur s="unbounded" >
<xs:annotation>
<xs: appi nf o/ >
</ xs:annot ati on>
</ xs: el enent >
</ xs: sequence>
<xs:attribute name="COF_I D' type="xde: AT_I D' use="required"/>
<xs:attribute name="COF_NAME" type="xde: AT_NAME"' use="required"/>
<xs:attribute nanme="COF_DESCRI PTI ON' type="xde: AT_DESCRI PTI ON' use="optional "/>
</ xs: conpl exType>

Figure 137.Implementation of the A_ CULTURAL_OBJ FOLDER type

4.7.3. Element CO — Cultural Object

|xcle:A_ﬁULTumL_{rBJE:T ]

|
[co EH—[—-H—:E—I—FTHUMBHAIL|
|

1.0 ‘

Figure 138. XML Schema of the A_ CULTURAL_OBJECT element

The CO element corresponds to the A CULTURAL_OBJECTS table and represents Cultural
Objects from the ARCO database (Figure 138). The optional and unbounded child element
CO_MOcorrespondsto the A CULTURAL_OBJ_TO MEDI A OBJ table and has a key reference to
the Media Object. This represents a list of all Media Object associated with this Cultural
Object. The METADATA element is an XML document containing Cultural Object AMS
metadata together with either Acquired Object or Refined Object AMS metadata depending on
the AT_CO TYPE attribute value. The child element THUMBNAI L contains the Cultural Object
thumbnail picture.
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Attributes:
Name Type Use
CO_ID xde:AT_ID required
CO_NAME xde:AT_NAME required
CO_CREATED_ON xde:AT_DATE required
CO_CREATED_FROM_CO_ID xde:AT_ID required
CO_CMSV_ID xde:AT_ID required
AT_CO_TYPE xde:AT_CO_TYPE required
Constraints:
Name Refer Field(s)
key CO_ID @CO_ID
keyref CO_CMSV_ID xde:CMSV_ID @CO_CMSV_ID
keyref CO_CREATED_FROM_CO_ID xde:CO_ID @CO_CREATED_FROM_CO_ID

Child element: CO MO

Attributes:
Name Type Use
COMO_MO_ID xde:AT_ID required
Constraints:
Name Refer Field(s)
keyref COMO_MO_ID xde:MO_ID @COMO_MO_ID
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The implementation of the CO element is shown in Figure 139, while its type definition in
Figure 140.

<xs: el enent nane="CO" maxCccur s="unbounded" >

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="exp"/ >

<Map nane="A_CULTURAL_OBJECTS"/ >

<l nportAction action="addNew'/ >

<ErrorAction action="addNew'>

<ErrorAlter att="CO NAME'/>

</ ErrorAction>

<ldentifyingAttributes>

<Attribute nanme="CO_NAME"/>

</ldentifyingAttributes>

<Sequencer s>

<Sequencer att="CO_|D' seq="A_OBJECTS SEQ'/>

</ Sequencer s>

<Requi r enent s>

<Requi red att="00 CREATED FROM CO | D' parentAtt="CO ID'/>

</ Requi r enent s>

</ XDM>

</ xs: appi nf o>

</ xs:annot ati on>

<xs: conpl exType>

<xs: conpl exCont ent >

<xs: extensi on base="xde: A CULTURAL_OBJECT"/ >

</ xs: conpl exCont ent >

</ xs: conpl exType>

<xs: key name="CO_I D'>

<xs:sel ector xpath="."/>

<xs:field xpath="@O_|D'/>

</ xs: key>

<xs: keyref nane="CO CMSV_I D" refer="xde: CMSV_| D' >

<xs:sel ector xpath="."/>

<xs:field xpath="@OCMSV_I D'/ >

</ xs: keyr ef >

<xs: keyref nane="CO _CREATED FROM CO_| D' refer="xde: CO | D'>

<xs:sel ector xpath="."/>

<xs:field xpat h="@0O CREATED_FROM CO | D'/ >

</ xs: keyr ef >

</ xs: el enent >

Figure 139.Implementation of the CO element
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<xs: conpl exType name="A_ CULTURAL_OBJECT" >

<xs:annot ati on>

<xs: appi nf o>map: A_CULTURAL_OBJECT=A_CULTURAL_OBJECTS</ xs: appi nf 0>

</ xs:annot ati on>

<XS:sequence>

<xs: el ement nanme="METADATA" type="xde: AT_XM._AMS">

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="attEl "/>

<Map nanme="CO_METADATA'/ >

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

</ xs: el emrent >

<xs: el ement nanme="THUMBNAI L" type="xde: AT_BI NARY" >

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="attEl "/>

<Map nanme="CO _THUMBNAI L"/ >

</ XD\>

</ xs: appi nf 0>

</ xs:annot ati on>

</ xs: el ement >

<xs: el ement nanme="CO MJ' m nCccurs="0" maxQOccurs="unbounded">

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="exp"/>

<Map nanme="A_CULTURAL_OBJ_TO MEDI A_OBJ"/ >

<l mport Action acti on="addNew'/ >

<ErrorAction action="skip"/>

<Requi r enent s>

<Required att="COMO CO | D' parentAtt="CO_ID"'/>

</ Requi r ement s>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: conpl exType>

<xs:attribute name="COMO MO | D' type="xde: AT_I D' use="required"/>

</ xs: conpl exType>

<xs: keyref nanme="COMO MO |ID" refer="xde: MO |ID"'>

<xs:sel ector xpath="."/>

<xs:field xpath="@OMO MO | D'/ >

</ xs: keyr ef >

</ xs: el ement >

</ xs: sequence>

<xs:attribute name="CO_|ID"' type="xde: AT_I D' use="required"/>

<xs:attribute nanme="CO NAME" type="xde: AT_NAME"' use="required"/>

<xs:attribute nanme="CO CREATED ON' type="xde: AT_DATE" use="required"/>

<xs:attribute nanme="CO CREATED FROM CO | D" type="xde: AT_I D' use="required"/>

<xs:attribute name="CO CMSV_I D' type="xde: AT_I D' use="required"/>

<xs:attribute name="CO TYPE" type="xde: AT_CO TYPE" use="required"/>

</ xs: conpl exType>

Figure 140.Implementation of the A_ CULTURAL OBJECT type
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4.7.4. Element MO — Media Object
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Figure141. XML Schema of the MO element

The MO element corresponds to the A MEDI A_OBJECTS table and represents the Media Object
from the ARCO database (Figure 141). Its structure reflects the structure of composite Media
Objects by joining Media Objects into a hierarchy with associations. The THUMBNAIL
dement contains Media Object thumbnail image. The METADATA element is the XML
document containing Media Object AMS metadata. The actual contents of the Media Object is
kept either in a textua form in the CHAR _DATA element, or in a binary form in the
Bl NARY_DATA element, depending on the media type. The list of optional and unbounded
SUB_MOD elements joins other Media Objects to this Media Object as its sub-objects. An MO
element may contain an unbounded list of APV elements, which provide values of parameters of
the association between the parent Media Object and the sub-Media Objects. Each APV has a
key reference to the appropriate ASSOCP definition, and a value. The VALUE_TEXT contains
direct textual value, while the VALUE_GD has key referenceto GD element.
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Attributes:
Name Type Use
MO_ID xde:AT_ID required
MO_NAME xde:AT_NAME required
MO_CREATED ON  xde:AT DATE required
MO_FILENAME xde:AT_FILENAME optional
MO_MOT_ID xde:AT_ID required
MO_MT_ID xde:AT_ID required
MO_MMSV_ID xde:AT_ID required
MO_ASS_ID xde:AT_ID optional
MO_MGSV_ID xde:AT_ID required
Constraints:
Name Refer Field(s)
key MO_ID @MO_ID
keyref MO_MOT_ID xde:MOT_ID @MO_MOT_ID
keyref MO_MT_ID xde:MT_ID @MO_MT_ID
keyref MO_MMSV_ID xde:MMSV_ID @MO_MMSV_ID
keyref MO_ASS_ID xde:ASS_ID @MO_ASS_ID
keyref MO_MGSV_ID xde:MGSV_ID @MO_MGSV_ID
Child element: APV
Attributes:
Name Type Use
APV_AP_ID xde:AT_ID required
APV_ID xde:AT_ID required
Constraints:
Name Refer Field(s)
keyref APV_AP_ID xde:AP_ID @APV_AP_ID
key APV_ID @APV_ID
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Child element: APV/ VALUE_GD

Attributes:
Name Type Use
APV_VALUE_GD_ID xde:AT_ID required
Constraints:
Name Refer Field(s)
keyref APV_VALUE_GD_ID xde:GD_ID @APV_VALUE_GD_ID

The implementation of the MO element is shown in Figure 142, while its type definition in

Figure 143.

<xs: el ement nanme="MJ' type="xde: A MEDI A_ OBJECT" naxCccur s="unbounded">

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Map nane="A_NMEDI A_OBJECTS'/ >

<Type val ue="exp"/>

<l mport Action acti on="used d"/>

<ErrorAction action="addNew'/ >

<Requi r enent s>

<Requi red att="MO PARENT_MO | D' parentAtt="MO_|ID'/>

</ Requi r ement s>

<Sequencer s>

<Sequencer att="MO ID' seq="A OBJECTS_SEQ'/>

</ Sequencer s>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: key name="MO_| D'>

<xs:sel ector xpath="."/>

<xs:field xpath="@o0_ID"'/>

</ xs: key>

<xs: keyref nanme="MO MOT_I D" refer="xde: MOT_I D' >

<xs:sel ector xpath="."/>

<xs:field xpath="@©O MOT_I D"/ >

</ xs: keyr ef >

<xs: keyref name="MO MI_ID" refer="xde: MI_I D'>

<xs:sel ector xpath="."/>

<xs:field xpath="@0O MI_I D'/ >

</ xs: keyr ef >

<xs: keyref name="MO MVBV_I D' refer="xde: MVBV_I| D' >

<xs:sel ector xpath="."/>

<xs:field xpath="@0O MWV_I D'/ >

</ xs: keyr ef >

<xs: keyref nanme="MO _ASS |D"' refer="xde: ASS_| D'>

<xs:sel ector xpath="."/>

<xs:field xpath="@M0O ASS | D'/ >

</ xs: keyr ef >

<xs: keyref name="MO MGSV_I D' refer="xde: MGSV_I| D' >

<xs:sel ector xpath="."/>

<xs:field xpath="@0O MSV_I D'/ >

</ xs: keyr ef >

</ xs: el ement >

Figure 142. Implementation of the MO element
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<xs: conpl exType nane="A_MEDI A_OBJECT" >

<xs:annot ati on>

<xs: appi nf o>map: A_MEDI A_OBJECT=A_MEDI A_OBJECTS</ xs: appi nf 0>

</ xs:annot ati on>

<XS:sequence>

<xs: choi ce m nCccurs="0">

<xs: el ement nanme="CHAR DATA" type="xde: AT_SHORT_STRI NG' >

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="attEl "/>

<Map nane="MO_CHAR DATA'/ >

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

</ xs: el ement >

<xs: el ement nanme="Bl NARY_DATA" type="xde: AT_BI NARY" >

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="attEl "/>

<Map name="MO_BI NARY_DATA"/ >

</ XD\>

</ xs: appi nf 0>

</ xs:annot ati on>

</ xs: el ement >

</ xs: choi ce>

<xs: el ement nanme="METADATA" type="xde: AT_XM._AMS" mi nCccurs="0">

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="attEl "/>

<Map nanme="MO_METADATA'/ >

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

</ xs: el emrent >

<xs: el ement nanme="THUMBNAI L" type="xde: AT_BI NARY" mi nCccurs="0">

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="attEl "/>

<Map nanme="MO _THUMBNAI L"/ >

</ XD\>

</ xs: appi nf 0>

</ xs:annot ati on>

</ xs: el ement >

<xs: el ement name="APV' m nCccurs="0" maxQccurs="unbounded">

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Map nane="A_ASSOC_PARAM VALUES'/ >

<Type val ue="exp"/>

<l mport Action acti on="used d"/>

<ErrorAction acti on="addNew'/ >

<Requi r enent s>

<Required att="APV_MO I D' parentAtt="MO_|ID'/>

</ Requi r ement s>

<Sequencer s>

<Sequencer att="APV_ID' seq="A VALUES_SEQ'/>

</ Sequencer s>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: conpl exType>

<xs: choi ce>

<xs: el ement name="VALUE_TEXT" type="xde: AT_SHORT_STRI NG' >
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<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="attEl "/>

<Map nane="APV_VALUE_VARCHAR2"/ >

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

</ xs: el ement >

<xs: el ement nanme="VALUE GD'>

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="attEl "/>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: conpl exType>

<xs:attribute name="APV_VALUE GD | D' type="xde: AT_I D' use="required">

<xs:annot ati on>

<xs: appi nf o>

<XDw>

<Type val ue="attEl "/>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

</ xs:attribute>

</ xs: conpl exType>

<xs: keyref name="APV_VALUE GD | D' refer="xde: GD_|D'>

<xs:sel ector xpath="."/>

<xs:field xpath="@PV_VALUE GD I D'/ >

</ xs: keyr ef >

</ xs: el emrent >

</ xs: choi ce>

<xs:attribute name="APV_AP_| D' type="xde: AT_I D' use="required"/>

<xs:attribute name="APV_I D' type="xde: AT_I D' use="required"/>

</ xs: conpl exType>

<xs: keyref name="APV_AP_| D' refer="xde: AP_I D'>

<xs:sel ector xpath="."/>

<xs:field xpath="@WPV_AP_I D'/ >

</ xs: keyr ef >

<xs: key name="APV_| D'>

<xs:sel ector xpath="."/>
<xs:field xpath="@WPV_ID'/>
</ xs: key>

</ xs: el emrent >

<xs: el ement nanme="SUB_MJ' type="xde: A MEDI A_ OBJECT" mni nCccurs="0" maxQOccur s="unbounded">

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Map nane="A_NMEDI A_OBJECTS'/ >

<Type val ue="exp"/>

<l mport Action acti on="used d"/>

<ErrorAction acti on="addNew'/ >

<Requi r enent s>

<Required att="MO PARENT_MO | D' parentAtt="MO_|ID'/>

</ Requi r ement s>

<Sequencer s>

<Sequencer att="MO ID' seq="A OBJECTS SEQ'/>

</ Sequencer s>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

</ xs: el emrent >

</ xs: sequence>

<xs:attribute name="MO |ID"' type="xde: AT_I D' use="required"/>

<xs:attribute name="MO NAME" type="xde: AT_NAME"' use="required"/>
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<xs:attribute

nane="MO_CREATED ON' type="xde: AT_DATE" use="required"/>

<xs:attribute

nane="MO_FI LENAME" type="xde: AT_FI LENAVE" use="optional "/>

<xs:attribute

nane="MO_MOT_I D' type="xde: AT_I D' use="required"/>

<xs:attribute

nane="MO MI_I D' type="xde: AT_I D' use="required"/>

<xs:attribute

nane="MO_MVBV_I D' type="xde: AT_I D' use="required"/>

<xs:attribute

nane="MJ ASS | D' type="xde: AT_I D' use="optional "/>

<xs:attribute

nane="MO_MSSV_I D' type="xde: AT_I D' use="required"/>

</ xs: conpl exType>
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4.7.5. Element TF — Template Folder

Figure 144.XML Schema of the TF element

The TF element corresponds to the A TEMPLATE_FOLDERS table and represents template
folders (Figure 144). The unbounded and optiona child element TEMPLATES_TF has key
reference TI NF_TPL_I D pointing to the X-VRML Template. The unbounded and optional
child element TF represents the list of child template folders joined to this template folder.

Attributes;

Name Type Use
TF_ID xde:AT_ID required
TF_NAME xde:AT_NAME required
TF_DESCRIPTION xde:AT_DESCRIPTION optional
Constraints:
Name Refer Field(s)
key TF_ID @TF_ID

Child element: TEMPLATE_TF

Attributes:
Name Type Use
TINF_TPL_ID xde:AT_ID required
Constraints:
Name Refer Field(s)
keyref TINF_TPL_ID xde:TPL_ID @TINF_TPL_ID

The implementation of the TF element is shown in Figure 145, while its type definition in
Figure 146.
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<xs: el ement name="TF" m nCccurs="0" maxQOccur s="unbounded">

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="exp"/>

<Map nane="A_TEMPLATE_FOLDERS'/ >

<l mport Action acti on="used d"/>

<ErrorAction action="addNew'/ >

<Requi r enent s>

<Required att="TF_PARENT_FOLD_I D' parentAtt="TF_I D'/ >

</ Requi r ement s>

<Sequencer s>

<Sequencer att="TF_ID' seq="A _FOLDERS_SEQ'/>

</ Sequencer s>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: conpl exType>

<xs: conpl exCont ent >

<xs:extensi on base="xde: A TEMPLATE_FOLDER'/ >

</ xs: conpl exCont ent >

</ xs: conpl exType>

<xs: key name="TF_I D'>

<xs:sel ector xpath="."/>
<xs:field xpath="@F_ID"'/>
</ xs: key>

</ xs: el ement >

Figure 145.Implementation of the TF element

<xs: conpl exType name="A TEMPLATE_FOLDER'>

<xs:annot ati on>

<xs:docunentati on source="required: TF_PARENT_FOLD_I D=TF_I D'/ >

<xs:docunentati on source="map: A_"/>

</ xs:annot ati on>

<XS:sequence>

<xs: el ement name="TEMPLATE_TF" m nCQccurs="0" maxQccur s="unbounded" >

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="exp"/>

<Map nane="A_TEMPLATES_| N_FOLDERS'/ >

<l mport Action acti on="used d"/>

<ErrorAction acti on="addNew'/ >

<Requi r enent s>

<Required att="TINF_TF_ID"' parentAtt="TF_ID"'/>

</ Requi r ement s>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: conpl exType>

<xs:attribute name="TINF_TPL_I D' type="xde: AT_I D' use="required"/>

</ xs: conpl exType>

<xs: keyref name="TINF_TPL_I D" refer="xde: TPL_I D'>

<xs:sel ector xpath="."/>

<xs:field xpath="@INF_TPL_I D"/ >

</ xs: keyr ef >

</ xs: el emrent >

<xs:el ement name="TF" type="xde: A TEMPLATE FOLDER' mni nCccurs="0" maxQccurs="unbounded"/ >

</ xs: sequence>

<xs:attribute name="TF_I D' type="xde: AT_I D' use="required"/>

<xs:attribute name="TF_NAME" type="xde: AT_NAME"' use="required"/>

<xs:attribute nanme="TF_DESCRI PTI ON' type="xde: AT_DESCRI PTI ON' use="optional "/>

</ xs: conpl exType>

Figure 146.Implementation of the A TEMPLATE_FOLDER type
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4.7.6. Element XVRML_TEMPLATE

ErE

XVRML_MODEL

XVEML_TEMPLATE

Figure 147. XML Schema of the A TEMPLATE element

The XVRML_TEMPLATE element corresponds to the A TEMPLATES table and represents the
X-VRML Template (Figure 147). It has the child element XVRM._MODEL containing the actual
XML code of the X-VRML Template definition. The optional and unbounded child element TP
corresponds to the A TEMPLATE_PARAMS table and is a list of Template parameters. The
optional and unbounded child element TO_DOMAI N has reference to the template domains.

Attributes:
Name Type Use
TPL_ID xde:AT_ID required
TPL_TD_ID xde:AT_ID required
TPL_NAME xde:AT_NAME required
TPL_TYPE xde:AT_TPL_TYPE required
TPL_DESCRIPTION xde:AT_DESCRIPTION optional
TPL_SUPERIOR TEMPL_ID  xde:AT_ID optional
TPL_NATURE xde:AT_TPL_NATURE required
Constraints:

Name Refer Field(s)
key TPL_ID @TPL_ID
keyref TPL_SUPERIOR_TEMPL_ID  xde:TPL_ID  @TPL_SUPERIOR_TEMPL_ID

Child element: TP

Attributes:

Name Type Use
TP_NAME xde:AT_NAME required
TP_LABEL xde:AT_LABEL optional
TP_CATEGORY xde:AT_TEMPLATE_PARAMETER_VALUE_CATEGORY  required
TP_DESCRIPTION xde:AT_DESCRIPTION optional
TP_DT_CODE xde:AT_CODE optional
TP_ID xde:AT_ID required
Constraints:

Name Refer Field(s)
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keyref TP_DT_CODE
key TP_ID

Child element: TP_DOVAI N

Attributes:
Name Type
TID_TD_ID xde:AT_ID
Congtraints:

Name
keyref TID_TD_ID
Revision:1

xde:DT_CODE

Refer

xde:TD_ID

@TP_DT_CODE

@TP_ID
Use
required
Field(s)
@TID_TD_ID
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The implementation of the XVRML_TEMPLATE element is shown in Figure 148, while its type
definition in Figure 149.

<xs: el enent nanme="XVRML_TEMPLATE" type="xde: A TEMPLATES" nmaxCccur s="unbounded" >

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="exp"/ >

<Map nane="A_TEMPLATES"/ >

<l nportAction action="used d"/>

<ErrorAction acti on="addNew'/ >

<Sequencer s>

<Sequencer att="TPL_I D' seq="A TEMPLATES_SEQ'/ >

</ Sequencer s>

</ XDM>

</ xs: appi nf o>

</ xs:annot ati on>

<xs: key name="TPL_| D'>

<xs:sel ector xpath="."/>

<xs:field xpath="@WPL_I D'/ >

</ xs: key>

<xs: keyref nane="TPL_SUPERI OR_TEMPL_| D' refer="xde: TPL_I D'>

<xs:sel ector xpath="."/>

<xs: field xpat h="@PL_SUPERI OR TEMPL_I D'/ >

</ xs: keyr ef >

</ xs: el enent >

Figure 148.Implementation of the XVRML_TEMPLATE element
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<xs: conpl exType nane="A_TENPLATES' >

<XS:sequence>

<xs: el ement nanme="XVRM._MODEL" type="xde: AT_XM.__X- VRML" >

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="attEl "/>

<Map name="TPL_XVRM__MODEL"/ >

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

</ xs: el ement >

<xs: el ement name="TP" m nCccurs="0" maxQOccur s="unbounded" >

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="exp"/>

<Map nane="A_TEMPLATE_PARANG'/ >

<l mport Action acti on="used d"/>

<ErrorAction acti on="addNew'/ >

<Requi r enent s>

<Required att="TP_TPL_I D' parentAtt="TPL_I D"/ >

</ Requi r ement s>

<Sequencer s>

<Sequencer att="TP_|D' seq="A _PARAMB SEQ'/ >

</ Sequencer s>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: conpl exType>

<xs:attribute name="TP_NAME" type="xde: AT_NAME"' use="required"/>

<xs:attribute name="TP_LABEL" type="xde: AT_LABEL" use="optional"/>

<xs:attribute name="TP_CATEGORY" type="xde: AT_TEMPLATE_PARAMETER_VALUE_CATEGORY"
use="required"/>

<xs:attribute name="TP_DESCRI PTI ON' type="xde: AT_DESCRI PTI ON' use="optional "/>

<xs:attribute nanme="TP_DT_CODE" type="xde: AT_CODE" use="optional "/>

<xs:attribute name="TP_I D' type="xde: AT_I D' use="required"/>

</ xs: conpl exType>

<xs: keyref nanme="TP_DT_CODE" refer="xde: DT_CCDE" >

<xs:sel ector xpath="."/>

<xs:field xpath="@P_DT_CODE"/ >

</ xs: keyr ef >

<xs: key name="TP_I D'>

<xs:sel ector xpath="."/>
<xs:field xpath="@P_ID"'/>
</ xs: key>

</ xs: el emrent >

<xs: el ement nanme="TP_DOVAI N' m nCccurs="0" maxQOccurs="unbounded" >

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="exp"/>

<Map nane="A_TEMPLATES_| N_DOVAI NS'/ >

<l mport Action acti on="used d"/>

<ErrorAction acti on="addNew'/ >

<Requi r enent s>

<Required att="TID TPL_I D' parentAtt="TPL_I D'/ >

</ Requi r ement s>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: conpl exType>

<xs:attribute name="TID TD | D" type="xde: AT_I D' use="required"/>

</ xs: conpl exType>

<xs: keyref name="TID TD |ID"' refer="xde: TD_|ID'>

<xs:sel ector xpath="."/>

<xs:field xpath="@I1D_TD ID"'/>
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</ xs: keyr ef >

</ xs: el emrent >

</ xs: sequence>

<xs:attribute name="TPL_I D' type="xde: AT_I D' use="required"/>

<xs:attribute name="TPL_NAME" type="xde: AT_NAME"' use="required"/>

<xs:attribute name="TPL_TYPE" type="xde: AT_TPL_TYPE"' use="required"/>

<xs:attribute nanme="TPL_DESCRI PTI ON' type="xde: AT_DESCRI PTI ON' use="optional "/>

<xs:attribute name="TPL_SUPERI OR_ TEMPL_I D' type="xde: AT_I D' use="optional"/>

<xs:attribute name="TPL_NATURE" type="xde: AT_TPL_NATURE" use="required"/>

</ xs: conpl exType>

Figure 149.Implementation of the A_ TEMPLATES type

4.7.7. Element TOF — Template Object Folder

_——— Y — — —

| xde:A_TEMPL_OB.J_FOLDER

| --1 TO_TOF | |

--------- : _-_-_-_-_-_-_-'E:.-'-
R G-
o5 Mg
| s

Figure 150.XML Schemaof the A TEMPL_OBJ FOLDER €element

The TOF element corresponds to the A TEMPL_OBJ_FOLDERS table and represents Template
Object Folders (Figure 150). The unbounded and optiona child element TO TOF has key
reference TOF_TO | D pointing to the Template Object.

Attributes:

Name Type Use
TOF_ID xde:AT_ID required
TOF_NAME xde:AT_NAME required

TOF_DESCRIPTION xde:AT_DESCRIPTION optional
TOF_TOF_ID xde:AT_ID optional
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Constraints:

Name Refer Field(s)
key TOF_ID @TOF _ID
keyref TOF_TOF_ID xde:TOF_ID @TOF_TOF_ID

Child element: TO TCOF

Attributes:
Name Type Use
TOF_TO_ID xde:AT_ID required
Constraints:
Name Refer Field(s)
keyref TOF_TO_ID xde:TO_ID @TOF_TO_ID

The implementation of the A_ TEMPL_OBJ_FOLDER element is shown in Figure 151, while its
type definition in Figure 152.

<xs:el ement name="TOF" type="xde: A TEMPL_OBJ_FOLDER' m nCccurs="0" maxQOccurs="unbounded">

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="exp"/>

<Map nanme="A TEMPL_OBJ_FOLDERS'/ >

<l mport Action acti on="used d"/>

<ErrorAction action="addNew'/ >

<Sequencer s>

<Sequencer att="TOF_|ID' seq="A FOLDERS_SEQ'/>

</ Sequencer s>

</ XD\>

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: key name="TOF_| D'>

<xs:sel ector xpath="."/>

<xs:field xpath="@OF_I D'/ >

</ xs: key>

<xs: keyref name="TOF_TOF_ID" refer="xde: TOF_|D'>

<xs:sel ector xpath="."/>

<xs:field xpath="@OF_TOF_I D'/ >

</ xs: keyr ef >

</ xs: el ement >

Figure 151.I mplementation of the TOF element
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<xs: conpl exType name="A TEMPL_OBJ_FOLDER' >

<XS:sequence>

<xs: el ement name="TO TOF" m nCccurs="0" maxCOccur s="unbounded">

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="exp"/>

<Map nanme="A_TEMPL_OBJ_I N_FOLDERS'/ >

<l mport Action acti on="used d"/>

<ErrorAction action="addNew'/ >

<Requi r enent s>

<Required att="TOF_TOF_ID"' parentAtt="TOF_ID"'/>

</ Requi r ement s>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: conpl exType>

<xs:attribute name="TO F_TO ID"' type="xde: AT_I D' use="required"/>

</ xs: conpl exType>

<xs: keyref name="TO F_TO ID"' refer="xde: TO ID"'>

<xs:sel ector xpath="."/>

<xs:field xpath="@O F_TO_ID'/ >

</ xs: keyr ef >

</ xs: el ement >

<xs: el ement nanme="TOF" type="xde: A TEMPL_OBJ_FOLDER' mi nCccurs="0" maxQccurs="unbounded"/ >

</ xs: sequence>

<xs:attribute name="TOF_I D' type="xde: AT_I D' use="required"/>

<xs:attribute name="TOF_NAME" type="xde: AT_NAME"' use="required"/>

<xs:attribute nanme="TOF_DESCRI PTI ON' type="xde: AT_DESCRI PTI ON' use="optional "/>

</ xs: conpl exType>

Figure 152.Implementation of the A_ TEMPL_OBJ_FOLDER type

4.7.8. Element TO — Template Object

TOPV_AT_VALUE_VARCHAR? |

|
|
|
TOPV_VALUE_GD J|

Figure 153.XML Schema of the TO element

The TO element corresponds to the A_ TEMPL_OBJECTS table and represents Template Object
(Figure 153). The child element DATA represents binary value of the Template Object, e.g. an
image or a movie. The optional and unbounded element TOPV makes a list of template object
parameters values. The TOPV has a key reference to the template object parameter type.

Attributes:

Name Type Use
TO_ID xde:AT_ID required
TO_NAME xde:AT_NAME required
TO_DESCRIPTION  xde:AT_DESCRIPTION optional
TO_TOT_ID xde:AT_ID required
TO_MT_ID xde:AT_ID required
TO_FILENAME xde:AT_FILENAME optional
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Constraints:

Name
key TO_ID
unique TO_NAME
keyref TO_TOT_ID
keyref TO_MT_ID

Child element: TOPV

Attributes:
Name Type
TOPV_TOTP_ID xde:AT_ID
Constraints:

Name
keyref TOPV_TOTP_ID

Child element: TOPV_VALUE_GD

Attributes:
Name Type
ref xde:AT_ID
Congtraints:
Name
keyref TOPV_VALUE_GD_ID

Refer

xde:TOT_ID
xde:TD_ID

Use

required

Refer

xde:TOTP_ID

Use

required

Refer

xde:GD_ID

Field(s)
@TO_ID
@TO_NAME
@TO_TOT_ID
@TO_MT_ID

Field(s)
@TOPV_TOTP_ID

Field(s)
@ref

The implementation of the TO element is shown in Figure 154, while its type definition in

Figure 155.
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<xs: el ement nanme="TO' type="xde: A TEMPL_OBJECT" nmaxCccur s="unbounded">
<xs:annotation>
<xs: appi nf o>
<XDWV>
<Type val ue="exp"/>
<Map name="A_TEMPL_OBJECTS"/ >
<l mport Action acti on="used d"/>
<ErrorAction action="addNew'/>
<Sequencer s>
<Sequencer att="TO_|D"' seq="A_OBJECTS_SEQ'/>
</ Sequencer s>
</ XD\vp
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: key name="TO_|D'>
<xs:sel ector xpath="."/>
<xs:field xpath="@O_ID"'/>
</ xs: key>
<xs:uni que nanme="TO_NAME'>
<xs:sel ector xpath="."/>
<xs:field xpath="@O _NAME"/ >
</ xs:uni que>
<xs: keyref nanme="TO_TOT_ID"' refer="xde: TOT_I D'>
<xs:sel ector xpath="."/>
<xs:field xpath="@O_TOT_I D'/ >
</ xs: keyr ef >
<xs: keyref nanme="TO MI_ID" refer="xde: TD_I D'>
<xs:sel ector xpath="."/>
<xs:field xpath="@O _MI_ID'/>
</ xs: keyr ef >
</ xs: el enent >
Figure 154.Implementation of the TO element
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<xs: conpl exType nane="A_TEMPL_OBJECT" >

<XS:sequence>

<xs: el ement nanme="DATA" type="xde: AT_BI NARY" >

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="attEl "/>

<Map nane="TO_DATA"/ >

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

</ xs: el ement >

<xs: el ement name="TOPV' m nCccurs="0" maxCOccur s="unbounded">

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="exp"/>

<Map nane="A_TEMPL_OBJ_PARAM VALUES'/ >

<l mport Action acti on="used d"/>

<ErrorAction acti on="addNew'/ >

<Requi r enent s>

<Required att="TOPV_TO ID"' parentAtt="TO ID"'/>

</ Requi r ement s>

<Sequencer s>

<Sequencer att="TOPV_I D' seq="A VALUES_SEQ'/>

</ Sequencer s>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: conpl exType>

<xs: choi ce>

<xs: el ement name="TOPV_AT_VALUE_VARCHAR2" type="xde: AT_SHORT_STRI NG' >

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="attEl "/>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

</ xs: el ement >

<xs: el ement nanme="TOPV_VALUE GD'>

<xs:annot ati on>

<xs: appi nf o>

<XDw>

<Type val ue="attEl "/>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: conpl exType>

<xs:attribute name="TOPV_VALUE GD | D' type="xde: AT_ID"' use="required">

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="attEl "/>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

</ xs:attribute>

</ xs: conpl exType>

<xs: keyref nanme="TOPV_VALUE GD_|D"' refer="xde: GD_I D'>

<xs:sel ector xpath="."/>

<xs:field xpat h="@OPV_VALUE_ GD | D'/ >

</ xs: keyr ef >

</ xs: el emrent >

</ xs: choi ce>

<xs:attribute name="TOPV_TOTP_I D' type="xde: AT_I D' use="required"/>

</ xs: conpl exType>
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<xs: keyref nanme="TOPV_TOTP_I D' refer="xde: TOTP_I D' >

<xs:sel ector xpath="."/>

<xs:field xpath="@OPV_TOTP_I D'/ >

</ xs: keyr ef >

</ xs: el ement >

</ xs: sequence>

<xs:attribute name="TO |ID"' type="xde: AT_I D' use="required"/>

<xs:attribute name="TO NAME" type="xde: AT_NAME"' use="required"/>

<xs:attribute nanme="TO DESCRI PTI ON' type="xde: AT_DESCRI PTI ON' use="optional "/>

<xs:attribute name="TO TOT_I D" type="xde: AT_I D' use="required"/>

<xs:attribute name="TO MI_ID"' type="xde: AT_I D' use="required"/>

<xs:attribute name="TO_FI LENAME" type="xde: AT_FI LENAME" use="optional"/>

</ xs: conpl exType>

Figure 155.I mplementation of the A_ TEMPL_OBJECT type

4.7.9. Element GD — General Data

o

1.0

Figure 156.XML Schema of the GD element

The GD element corresponds to the GENERAL_DATA ELEMENT table and contains General Data
dictionary values (Figure 156). Each GENERAL_DATA_ELEMENT element has its General Data

Typeindicated by akey reference GD_DT_CODE to the data type, and a value.
Attributes:

Name Type Use
GD_ID xde:AT_ID required
GD_DT_CODE xde:AT_CODE required
GD_VALUE xde:AT_SHORT_STRING optional
Constraints:
Name Refer Field(s)
key GD_ID @GD_ID
keyref GD_DT_CODE xde:DT_CODE @GD_DT_CODE

The implementation of the GENERAL_DATA_ELEMENT element is shown in Figure 157.
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<xs: el ement nanme="GD' maxCOccur s="unbounded" >

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Map nanme="A_GENERAL_DATA'/ >

<Type val ue="exp"/>

<l mport Action acti on="used d"/>

<ErrorAction action="addNew'/ >

<Sequencer s>

<Sequencer att="GD |ID" seq="A DATA SEQ'/>

</ Sequencer s>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: conpl exType name="A GENERAL_DATA" >

<xs:attribute name="GD_|ID"' type="xde: AT_I D' use="required"/>

<xs:attribute nanme="GD _DT_CODE" type="xde: AT_CODE" use="required"/>

<xs:attribute name="GD_VALUE" type="xde: AT_SHORT_STRI NG' use="optional "/>

</ xs: conpl exType>

<xs: key name="GD_I D'>

<xs:sel ector xpath="."/>
<xs:field xpath="@sD_| D'/ >

</ xs: key>

<xs: keyref nanme="GD_DT_CODE" refer="xde: DT_CCDE" >
<xs:sel ector xpath="."/>

<xs:field xpath="@sD_DT_CODE"/ >

</ xs: keyr ef >

</ xs: el ement >

Figure 157.Implementation of the GD element
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4.8. ARCO Static Data

The structure of the STATI C_DATA element is shown in the Figure 158.

- MEDIA_OBJECTS [ =

; 0.0

0.o

0.o

-4 XSL_TEMPLATES E]—(—-'-—:El—| XSL_TEMPLATE

1.0

1.0
i DATA_TYPES o —-- 7 DATA_TYPE ”

1.0

-4 MIME_TYPES EI—(—-*-—:EI—| MIMETYPE ”

1.0

Figure 158.The structure of the STATIC_DATA element
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4.8.1. Element CO_MDSV — CO Metadata Schema Version

SCHEMA_AD
SCHEMA_CO
SCHEMA_RO

Figure 159.XML Schema of the CO_MDSV element

The CO _MDSV element corresponds to the A_CO METDATA SCHEMA VERSI ONS table and
represents a version of Cultural Object AMS metadata schema (Figure 159). The SCHEMA_AO
child element carries the Acquired Object AMS specification. The CHEMA_CO child element
carries the general Cultural Object AMS specification. The CHEMA_RO child element carries the
Refined Object AM S specification.

[ co_mpsv [ﬁ]—(—-—— =

1.0

Attributes:

Name Type Use
CMSV_ID xde:AT_ID required
CMSV_ISSUED_ON  xde:AT_DATE required

CMSV_VERSION xde:AT_VERSION optional

Constraints:
Name Refer Field(s)

key CMSV_ID @CMSV_ID

The implementation of the CO_MDSV element is shown in Figure 160.
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<xs: el ement nanme="CO MDSV' maxQccur s="unbounded">

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="exp"/>

<Map nane="A_CO METADATA SCHEMA_VERSI ONS'/ >

<l mport Action acti on="used d"/>

<ErrorAction action="addNew'/ >

<Sequencer s>

<Sequencer att="CMBV_I D' seq="A_SCHEMAS SEQ'/ >

</ Sequencer s>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: conpl exType nane="A_CO_METADATA_SCHEMA_VERS| ON' >

<XS:sequence>

<xs: el ement nanme="SCHEMA AQ' type="xde: AT_XM__XSD"'>

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="attEl "/>

<Map nanme="CMBV_SCHEMA_AO'/ >

</ XD\>

</ xs: appi nf 0>

</ xs:annot ati on>

</ xs: el ement >

<xs: el ement name="SCHEMA CO' type="xde: AT_XM__XSD">

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="attEl "/>

<Map nanme="CMBV_SCHEMA_CO'/ >

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

</ xs: el ement >

<xs: el ement nanme="SCHEMA RO' type="xde: AT_XM__XSD"'>

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="attEl "/>

<Map name="CMBV_SCHEMA_RO'/ >

</ XD\>

</ xs: appi nf 0>

</ xs:annot ati on>

</ xs: el emrent >

</ xs: sequence>

<xs:attribute name="CMSV_I D' type="xde: AT_I D' use="required"/>

<xs:attribute name="CMSV_| SSUED_ON' type="xde: AT_DATE" use="required"/>

<xs:attribute nanme="CMSV_VERS|I ON' type="xde: AT_VERSI ON' use="optional "/>

</ xs: conpl exType>

<xs: key nanme="CMSV_| D'>

<xs:sel ector xpath="."/>

<xs:field xpath="@MV_I D'/ >

</ xs: key>

</ xs: el ement >

Figure 160.I mplementation of the CO_MDSV element

Revision:1

136




ARCO D11 - Final Report on XML Technology 29-Sep-2003

4.8.2. Element MOT — Media Object Type

10| L4 Assoc FH{—-—F- AssocP 1

Figure 161.XML Schema of the MOT element

The MOT element corresponds to the A MEDI A OBJECT_TYPES table and represents Medi a
Obj ect Type and the set of its associations (Figure 161). The optional and unbounded
MOT_M METYPE element points, by key reference MTM_MT_I D, to all related MIME-types. The
ASSOC element defines possible associations with other Media Object Types by the key
reference ASS_MOT _| D. The optional and unbounded child element ASSOCP represents the set
of association parameters of the particular association.

Attributes:
Name Type Use
MOT_ID xde:AT_ID required
MOT_NAME xde:AT_NAME required
MOT_NATURE xde:AT_MO_NATURE_TYPE required
MOT_DESCRIPTION xde:AT_DESCRIPTION required
MOT_MDSS_ID xde:AT_ID required
Constraints:

Name Refer Field(s)
key MOT_ID @MOT_ID
keyref MOT_MDSS_ID xde:MMS_ID @MOT_MDSS_ID

Child element: MOT_M METYPE

Attributes:
Name Type Use
MTM_MT_ID xs:decimal required
Constraints:
Name Refer Field(s)
keyref MTM_MT_ID xde:MT_ID @MTM_MT_ID
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Child element: ASSCC

Attributes:
Name Type Use
ASS_NAME xde:AT_NAME required
ASS_MOT_ID xde:AT_ID required
ASS_ID xde:AT_ID required
Constraints:

Name Refer
keyref ASS_MOT_ID xde:MOT_ID
key ASS_ID
Child element: ASSOC/ ASSOCP
Attributes:
Name Type Use
AP_NAME xde:AT_NAME required
AP_ID xde:AT_ID required
AP_DT_CODE xde:AT_CODE required
Constraints:

Name Refer
key AP_ID
keyref AP_DT_CODE xde:DT_CODE

Field(s)
@ ASS_MOT_ID
@ ASS_ID

Field(s)
@AP_ID
@AP_DT_CODE

The implementation of the MOT element is shown in Figure 162, while its type definition in

Figure 163.

<xs: el enent nane="MOT" type="xde: A_MEDI A_OBJECT_TYPE" nmaxCccurs="unbounded">

<xs:annot ati on>

<xs: appi nf o>

<XDw>

<Type val ue="exp"/ >

<Map nane="A MEDI A OBJ_TYPES'/ >

<l nportAction action="used d"/>

<ErrorAction acti on="addNew'/ >

<Sequencer s>

<Sequencer att="MOT_I D' seq="A TYPES SEQ'/>

</ Sequencer s>

</ XDM>

</ xs: appi nf o>

</ xs:annot ati on>

<xs: key name="MOT_| D'>

<xs:sel ector xpath="."/>

<xs:field xpath="@OT_I D'/ >

</ xs: key>

<xs: keyref nane="MOT_MDSS_| D' refer="xde: MV5_|I D' >

<xs:sel ector xpath="."/>

<xs:field xpath="@M0OT_MDSS_| D'/ >

</ xs: keyr ef >

</ xs: el enent >

Figure 162.Implementation of the MOT element
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<xs: conpl exType nane="A_MEDI A_OBJECT_TYPE' >

<xs:annot ati on>

<xs: appi nf o>"map: A_MEDI A_ OBJECT_TYPE=A_ MEDI A_OBJECT_TYPES" </ xs: appi nf 0>

</ xs:annot ati on>

<XS:sequence>

<xs: el ement nanme="MOT_M METYPE" m nCccurs="0" maxQOccur s="unbounded" >

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Map nane="A_NEDI A_OBJ_TYPES_TO M METYPES'/ >

<Type val ue="exp"/>

<l mport Action acti on="used d"/>

<ErrorAction action="addNew'/ >

<Requi r enent s>

<Required att="MIM MOT_I D' parentAtt="MOT_I D'/ >

</ Requi r ement s>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: conpl exType>

<xs:attribute name="MIM MI_I D' type="xde: AT_I D' use="required"/>

</ xs: conpl exType>

<xs: keyref name="MIM MI_I D" refer="xde: M[_| D'>

<xs:sel ector xpath="."/>

<xs:field xpath="@ITMMI_I D"/ >

</ xs: keyr ef >

</ xs: el ement >

<xs: el ement nanme="ASSOC' m nCQccurs="0" maxQccurs="unbounded">

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="exp"/>

<Map nanme="A_ASSOCl ATI ONS"/ >

<l mport Action acti on="used d"/>

<ErrorAction action="addNew'/ >

<Requi r enent s>

<Requi red att="ASS PARENT_MOT_| D' parentAtt="MOT_I D"/ >

</ Requi r ement s>

<Sequencer s>

<Sequencer att="ASS_|D' seq="A ASSOC SEQ'/>

</ Sequencer s>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: conpl exType>

<XS:sequence>

<xs: el ement nanme="ASSOCP" m nCccurs="0" maxQOccur s="unbounded">

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="exp"/>

<Map nane="A_ASSOC_PARAMVETERS'/ >

<l mport Action acti on="used d"/>

<ErrorAction action="addNew'/ >

<Requi r enent s>

<Required att="AP_ASS | D' parentAtt="ASS | D"/ >

</ Requi r ement s>

<Sequencer s>

<Sequencer att="AP_|D' seq="A _PARAMB SEQ'/ >

</ Sequencer s>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: conpl exType>

<xs:attribute name="AP_NAME" type="xde: AT_NAME"' use="required"/>

<xs:attribute name="AP_I D' type="xde: AT_I D' use="required"/>

<xs:attribute name="AP_DT_CODE" type="xde: AT_CODE" use="required"/>
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</ xs: conpl exType>

<xs: key name="AP_| D'>

<xs:sel ector xpath="."/>

<xs:field xpath="@WP_ID"'/>

</ xs: key>

<xs: keyref nanme="AP_DT_CODE" refer="xde: DT_CCDE" >

<xs:sel ector xpath="."/>

<xs:field xpath="@\P_DT_CODE"/ >

</ xs: keyr ef >

</ xs: el emrent >

</ xs: sequence>

<xs:attribute name="ASS_NAME" type="xde: AT_NAME"' use="required"/>

<xs:attribute name="ASS _MOT_I|I D' type="xde: AT_I D' use="required"/>

<xs:attribute name="ASS_| D' type="xde: AT_I D' use="required"/>

</ xs: conpl exType>

<xs: keyref nanme="ASS MOT_I| D" refer="xde: MOT_| D' >

<xs:sel ector xpath="."/>

<xs:field xpath="@\SS_MOT_I D'/ >

</ xs: keyr ef >

<xs: key name="ASS_| D'>

<xs:sel ector xpath="."/>
<xs:field xpath="@\SS_I D'/ >
</ xs: key>

</ xs: el ement >

</ xs: sequence>

<xs:attribute name="MOT_I D' type="xde: AT_I D' use="required"/>

<xs:attribute name="MOT_NAME" type="xde: AT_NAME"' use="required"/>

<xs:attribute name="MOT_NATURE" type="xde: AT_MO NATURE TYPE" use="required"/>

<xs:attribute nanme="MOT_DESCRI PTI ON' type="xde: AT_DESCRI PTI ON' use="required"/>

<xs:attribute name="MOT_MDSS | D' type="xde: AT_I D' use="required"/>

</ xs: conpl exType>

Figure 163.Implementation of the A_ MEDIA_OBJECT_TYPE type

4.8.3. Element MO_MDS — MO Metadata Schema

Figure 164.XML Schema of the MO_MDS element

The MO_MDS element corresponds to the A MO METADATA_SCHEMA table and represents Media
Object AMS metadata schema (Figure 164). The A MO _METADATA SCHENVA VERSI ON element
represents specification of a Media Object schema version. The current Media Object schema
version is selected by the key reference MVS_CURRENT _MVBV_| D.

Attributes:

Name Type Use
MMS_NAME xde:AT_NAME required
MMS_DESCRIPTION xde:AT_DESCRIPTION optional
MMS_ID xde:AT_ID required
MMS_CURRENT_MMSV_ID xde:AT_ID optional
Constraints:

Name Refer Field(s)
key MMS_ID @MMS_ID
keyref MMS_CURRENT_M  xde:MMSV_ID @MMS_CURRENT_

MSV_ID MMSV_ID
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Child element: A_MO_METADATA_SCHEMA_VERSI ON

Attributes:
Name Refer Field(s)
key MMSV_ID @MMSV_ID
keyref MMSV_MDSS_ID xde:MMS_ID @MMSV_MDSS_ID
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The implementation of the MD_MDS element is shown in Figure 165.
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<xs:el ement nanme="MO _MDS" m nCccurs="0" nmaxQOccurs="unbounded">

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="exp"/>

<Map nane="A_MD _METADATA SCHEMAS'/ >

<l mport Action acti on="used d"/>

<ErrorAction action="addNew'/ >

<Sequencer s>

<Sequencer att="MVB_ID' seq="A SCHEMAS_SEQ'/>

</ Sequencer s>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: conpl exType>

<XS:sequence>

<xs:el enent nane="A_ MO METADATA SCHEMA VERSI ON' mi nCccurs="0"

maxQOccur s="unbounded" >

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="exp"/>

<Map nane="A_MD _METADATA SCHEMA_VERS| ONS'/ >

<l mport Action acti on="used d"/>

<ErrorAction action="addNew'/ >

<Requi r enent s>

<Required att="MVSBV_MDSS | D' parent Att="MVS_I D'/ >

</ Requi r ement s>

<Sequencer s>

<Sequencer att="MVBV_I D' seq="A_SCHEMAS SEQ'/ >

</ Sequencer s>

</ XD\>

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: conpl exType>

<XS:sequence>

<xs: el ement nanme="MVBV_SCHEMA" type="xde: AT_XM__AMS" >

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="attEl "/>

</ XD\>

</ xs: appi nf 0>

</ xs:annot ati on>

</ xs: el ement >

</ xs: sequence>

<xs:attribute name="MVWBV_I D' type="xde: AT_I D' use="required"/>

<xs:attribute name="MVSV_VERS|I ON' type="xde: AT_VERSI ON' use="required"/>

<xs:attribute name="MVBV_| SSUED_ON' type="xde: AT_DATE" use="required"/>

</ xs: conpl exType>

<xs: key name="MVBV_| D' >

<xs:sel ector xpath="."/>
<xs:field xpath="@mMsV_I D'/ >
</ xs: key>

</ xs: el emrent >

</ xs: sequence>

<xs:attribute name="MVS_NAME" type="xde: AT_NAME"' use="required"/>

<xs:attribute nanme="MVS_DESCRI PTI ON' type="xde: AT_DESCRI PTI ON' use="optional "/>

<xs:attribute name="MVS_I D' type="xde: AT_I D' use="required"/>

<xs:attribute name="MVS_CURRENT_MWBV_I| D' type="xde: AT_I D' use="optional"/>

</ xs: conpl exType>

<xs: key name="MVS_| D'>

<xs:sel ector xpath="."/>

<xs:field xpath="@mnNs_I D'/ >

</ xs: key>

<xs: keyref nanme="MVS_CURRENT_MWBV_| D' refer="xde: MVBV_| D' >

<xs:sel ector xpath="."/>

<xs:field xpat h="@WB5_CURRENT_MVBV_| D'/ >
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</ xs: keyr ef >

</ xs: el emrent >

Figure 165.Implementation of the MO_MDS element

4.8.4. Element MO_GEN_MDSV — General MO Metadata Schema
Version

0.o

Figure 166.XML Schema of MO_GEN_MDSV element

The MO _GEN _MDSV element represents the A MO GEN_MD_SCHEMA VERSI ONS table and
represents general Media Object AM S schema versions (Figure 166).

Constraints:
Name Refer Field(s)
key MGSV_ID @MGSV_ID

The implementation of the MO_GEN_MDSV element is shown in Figure 167.

<xs: el enent nanme="MO_CGEN_MDSV' mi nCccurs="0" maxCccurs="unbounded" >

<xs:annot ati on>

<xs: appi nf o>

<XDw>

<Type val ue="exp"/ >

<Map nane="A _MO_GEN_MD_SCHEMA_VERSI ONS'/ >

<l nportAction action="used d"/>

<ErrorAction acti on="addNew'/ >

<Sequencer s>

<Sequencer att="MGSV_|I D' seq="A_ SCHEMAS_SEQ'/>

</ Sequencer s>

</ XDM>

</ xs: appi nf o>

</ xs:annot ati on>

<xs: conpl exType>

<XS:sequence>

<xs: el enent nane="MSSV_SCHEMA_GEN_MJ' type="xde: AT_XM._AMS" >

<xs:annot ati on>

<xs: appi nf o>

<XDw>

<Type val ue="attEl "/>

</ XDM>

</ xs: appi nf o>

</ xs:annot ati on>

</ xs: el enent >

</ xs: sequence>

<xs:attribute nanme="MGSV_I D' type="xde: AT_I D' use="required"/>

<xs:attribute name="MGSV_VERSI ON' type="xde: AT_VERSI ON' use="requi red"/>

<xs:attribute name="MGSV_| SSUED_ON' type="xde: AT_DATE" use="required"/>

</ xs: conpl exType>

<xs: key name="MGSV_| D' >

<xs:sel ector xpath="."/>
<xs:field xpath="@MGSV_I D'/ >
</ xs: key>

</ xs: el enent >

Figure 167.Implementation of the MO_GEN_MDSV element
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4.8.5. Element TD — Template Domains

Figure 168. XML Schema of the TD element

The TD element corresponds to the A TEMPLATE_DOMAI NS table and represents the set of

possible X-VRML Template domains (Figure 168).

Attributes:

Name Type Use
TD_ID xde:AT_ID required
TD_NAME xde:AT_NAME required

TD_DESCRIPTION xde:AT_DESCRIPTION optional

Constraints:
Name Refer Field(s)

key TD_ID @TD_ID

The implementation of the TD element is shown in Figure 169.

<xs: el ement name="TD' m nCccurs="0" maxQOccur s="unbounded" >

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="exp"/>

<Map nane="A_TEMPLATE_DOMAI NS'/ >

<l mport Action acti on="used d"/>

<ErrorAction action="addNew'/ >

<Sequencer s>

<Sequencer att="TD ID' seq="A _TEMPLATES SEQ'/>

</ Sequencer s>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: conpl exType nane="A_TEMPLATE_DOVAI NS'>

<xs:attribute name="TD_|ID"' type="xde: AT_I D' use="required"/>

<xs:attribute name="TD _NAME" type="xde: AT_NAME"' use="required"/>

<xs:attribute nanme="TD _DESCRI PTI ON' type="xde: AT_DESCRI PTI ON' use="optional "/>

</ xs: conpl exType>

<xs: key name="TD_I D' >

<xs:sel ector xpath="."/>
<xs:field xpath="@D_ID"'/ >
</ xs: key>

</ xs: el emrent >

Figure 169.Implementation of the TD element
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4.8.6. Element XSL_TEMPLATE

XSL_TEMPLATE —u-—j5|—| XT_CONTENT |
1.0 t— — — — — — — —
Figure170.XML Schema of the XSL_TEMPLATE element
The XSL_TEMPLATE element represents an XSL template from the ARCO database.
Attributes:

Name Type Use
XT_ID xde:AT_ID required
XT_NAME xde:AT_NAME required

XT_DESCRIPTION xde:AT_DESCRIPTION optional

Constraints:
Name Refer Field(s)
key XT_ID @XT_ID

The implementation of the XSL_TEMPLATE element is shown in Figure 171, while its type
definition in Figure 172.

<xs: el enent nanme="XSL_TEMPLATE" type="xde: A XSL_TEMPLATE" maxCccur s="unbounded" >

<xs:annot ati on>

<xs: appi nf o>

<XDw>

<Type val ue="exp"/>

<Map nane="A XSL_TEMPLATES'/ >

<l nportAction action="used d"/>

<ErrorAction acti on="addNew'/ >

<Sequencer s>

<Sequencer att="XT_I D" seq="A_TEMPLATES_SEQ'/>

</ Sequencer s>

</ XDM>

</ xs: appi nf o>

</ xs:annot ati on>

<xs: key name="XT_I D'>

<xs:sel ector xpath="."/>
<xs:field xpath="@T_I D'/ >
</ xs: key>

</ xs: el enent >

Figure 171.Implementation of the XSL_TEMPLATE element
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<xs: conpl exType name="A XSL_TEMPLATE" >

<XS:sequence>

<xs: el ement nanme="XT_CONTENT" type="xde: AT_XM._XSL">

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="attEl "/>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

</ xs: el emrent >

</ xs: sequence>

<xs:attribute name="XT_ID"' type="xde: AT_I D' use="required"/>

<xs:attribute name="XT_NAME" type="xde: AT_NAME"' use="required"/>

<xs:attribute nanme="XT_DESCRI PTI ON' type="xde: AT_DESCRI PTI ON' use="optional "/>

</ xs: conpl exType>

Figure 172.Implementation of the A_ XSL _TEMPLATE type

4.8.7. Element TOT — Template Object Type

(xe:A_TEMPL_OBJ_TYPE |

| piiimeriEy
g o8|
0| Lot |
_____ o |

Figure173.XML Schema of the TOT element

The TOT element corresponds to the A TEMPL_OBJ_TYPES table and represents a Template
Object Type (Figure 173). The optional and unbounded child element TOT_M METYPE el ement
points, by key reference TOMI_Mr_I D, to al alowed MIME-types. The optional and
unbounded child element TOTP element defines the set of Template Object Type parameters.

Attributes;

Name Type Use
TOT_ID xde:AT_ID required
TOT_NAME xde:AT_NAME required

TOT_DESCRIPTION xde:AT_DESCRIPTION optional

Constraints:
Name Refer Field(s)

key TOT_ID @TOT_ID

Child element: TOT_M METYPE

Attributes:

Name Type Use
TOMT_MT_ID xde:AT_ID required
Congtraints:
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Name

keyref TOMT_MT_ID

Child element: TOTP

Attributes:

Name Type
TOTP_ID xde:AT_ID
TOTP_NAME xde:AT_NAME

Refer

xde:MT_ID

Use
required

required

TOTP_DESCRIPTION xde:AT_DESCRIPTION optional

TOTP_DT_CODE xde:AT_CODE
Congtraints:
Name
key TOTP_ID
keyref TOTP_DT_CODE

optional

Refer

xde:DT_CODE

Field(s)
@TOMT_MT_ID

Field(s)
@TOTP_ID
@TOTP_DT_CODE

The implementation of the TOT element is shown in Figure 174, while its type definition in

Figure 175.

<xs: el enent nane="TOT" type="xde: A_ TEMPL_OBJ_TYPE" nmaxCccurs="unbounded">

<xs:annot ati on>

<xs: appi nf o>

<XDw>

<Type val ue="exp"/>

<Map nane="A TEMPL_OBJ_TYPES'/ >

<l nportAction action="used d"/>

<ErrorAction acti on="addNew'/ >

<Sequencer s>

<Sequencer att="TOl_I D" seq="A TYPES SEQ'/>

</ Sequencer s>

</ XDM>

</ xs: appi nf o>

</ xs:annot ati on>

<xs: key name="TOT_| D'>

<xs:sel ector xpath="."/>
<xs:field xpath="@0OT_I D'/ >
</ xs: key>

</ xs: el enent >

Figure 174.Implementation of the TOT element
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<xs: conpl exType name="A TEMPL_OBJ_TYPE" >

<XS:sequence>

<xs: el ement nanme="TOI_M METYPE" m nCccurs="0" maxQOccur s="unbounded" >

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="exp"/>

<Map nane="A TEMPL_OBJ_TYPES_TO M METYPES'/ >

<l mport Action acti on="used d"/>

<ErrorAction acti on="addNew'/ >

<Requi r enent s>

<Required att="TOMI_TOT_| D' parentAtt="TOT_I D"/ >

</ Requi r ement s>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: conpl exType>

<xs:attribute name="TOMI_MI_I D' type="xde: AT_I D' use="required"/>

</ xs: conpl exType>

<xs: keyref name="TOMI_MI_I D" refer="xde: MI_I D">

<xs:sel ector xpath="."/>

<xs:field xpath="@OMI_MI_I D'/ >

</ xs: keyr ef >

</ xs: el ement >

<xs: el ement name="TOTP" m nCccurs="0" maxCOccur s="unbounded">

<xs:annot ati on>

<xs: appi nf o>

<XDwv>

<Type val ue="exp"/>

<Map nane="A TEMPL_OBJ_TYPE_PARANGE'/ >

<l mport Action acti on="used d"/>

<ErrorAction action="addNew'/ >

<Requi r enent s>

<Required att="TOTP_TOT_I D' parentAtt="TOT_I D"/ >

</ Requi r ement s>

<Sequencer s>

<Sequencer att="TOTP_I D' seq="A_PARAVB_SEQ'/>

</ Sequencer s>

</ XDM>

</ xs: appi nf 0>

</ xs:annot ati on>

<xs: conpl exType>

<xs:attribute name="TOTP_I D' type="xde: AT_I D' use="required"/>

<xs:attribute name="TOTP_NAME" type="xde: AT_NAME"' use="required"/>

<xs:attribute nanme="TOTP_DESCRI PTI ON' type="xde: AT_DESCRI PTI ON' use="optional "/>

<xs:attribute name="TOTP_DT_CODE" type="xde: AT_CODE" use="optional"/>

</ xs: conpl exType>

<xs: key name="TOTP_| D' >

<xs:sel ector xpath="."/>

<xs:field xpath="@OTP_I D'/ >

</ xs: key>

<xs: keyref nanme="TOTP_DT_CODE" refer="xde: DT_CCDE" >

<xs:sel ector xpath="."/>

<xs:field xpath="@OrP_DT_CODE"/ >

</ xs: keyr ef >

</ xs: el ement >

</ xs: sequence>

<xs:attribute name="TOT_I D' type="xde: AT_I D' use="required"/>

<xs:attribute name="TOT_NAME" type="xde: AT_NAME"' use="required"/>

<xs:attribute nanme="TOT_DESCRI PTI ON' type="xde: AT_DESCRI PTI ON' use="optional "/>

</ xs: conpl exType>

Figure 175.Implementation of the A TEMPL_OBJ_TYPE type
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4.8.8. Element DATA_TYPE

v

1.0
Figure176.XML Schema of the DATA_TY PE element

The DATA_TYPE element represents a data type modelled in the ARCO database (Figure 176).

Attributes:

Name Type Use

DT_CODE xde:AT_CODE required
DT_NAME xde:AT_NAME required
DT_DESCRIPTION xde:AT_DESCRIPTION optional
DT_PATTERN xde:AT_DATA_TYPE_PATTERN optional

DT_VALUE_CATEGORY  xde:AT_DT_VALUE_CATEGORY  required

Constraints:
Name Refer Field(s)
key DT_CODE @DT_CODE

The implementation of the A DATA_TYPE element is shown in Figure 177.

<xs: el enent nane="DATA_TYPE' maxCccur s="unbounded" >

<xs:annot ati on>

<xs: appi nf o>

<XDw>

<Type val ue="exp"/ >

<Map nane="A _DATA TYPES'/>

<l nportAction action="used d"/>

<ErrorAction acti on="addNew'/ >

</ XDM>

</ xs: appi nf o>

</ xs:annot ati on>

<xs: conpl exType nanme="A_DATA_TYPES">

<xs:attribute nane="DT_CODE" type="xde: AT_CODE" use="required"/>

<xs:attribute nanme="DT_NAME" type="xde: AT_NAME"' use="required"/>

<xs:attribute nane="DT_DESCRI PTI ON' type="xde: AT_DESCRI PTI ON' use="optional "/>

<xs:attribute name="DT_PATTERN' type="xde: AT_DATA TYPE_PATTERN' use="optional "/>

<xs:attribute name="DT_VALUE_CATEGORY" type="xde: AT_DT_VALUE CATEGORY" use="required"/>

</ xs: conpl exType>

<xs: key nane="DT_CODE" >

<xs:sel ector xpath="."/>
<xs:field xpath="@T_CODE"/>
</ xs: key>

</ xs: el enent >

Figure 177.Implementation of the DATA_TY PE element

4.8.9. Element MIME_TYPE

o

1.0

Figure178.XML Schema of the MIME_TY PE element
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The M ME_TYPE element represents a MIME-type definition used by ARCO contents (Figure
178).

Attributes:

Name Type Use
MT_ID xde:AT_ID required
MT_NAME xde:AT_NAME required

MT_EXTENSIONS  xde:AT_MIME_TYPE_EXTENSIONS  optional

MT_DESRIPTION xde:AT_DESCRIPTION optional
Constraints:

Name Refer Field(s)
key MT_ID @MT_ID

The implementation of the A M ME_TYPE element is shown in Figure 179.

<xs: el ement nane="M METYPE' naxCccur s="unbounded">

<xs:annot ati on>

<xs: appi nf o>

<XDw>

<Type val ue="exp"/ >

<Map nane="A_M METYPES'/ >

<l nportAction action="used d"/>

<ErrorAction acti on="addNew'/ >

<Sequencer s>

<Sequencer att="MI_I D" seq="A_DATA_SEQ'/>

</ Sequencer s>

</ XDM>

</ xs: appi nf o>

</ xs:annot ati on>

<xs: conpl exType nanme="A_M ME_TYPE" >

<xs:attribute name="MI_I D" type="xde: AT_I D' use="required"/>

<xs:attribute nanme="MI_NAME" type="xde: AT_NAMVE' use="required"/>

<xs:attribute name="MI_EXTENSI ONS" type="xde: AT_M ME_TYPE_EXTENSI ONS" use="optional "/>

<xs:attribute nanme="MI_DESCRI PTI ON' type="xde: AT_DESCRI PTI ON' use="optional "/>

</ xs: conpl exType>

<xs: key name="MI_I D'>

<xs:sel ector xpath="."/>
<xs:field xpath="@r_|I D'/ >
</ xs: key>

</ xs: el enent >

Figure 179.Implementation of the MIME_TY PE element

4.8.10. Element CF_DATA — Configuration Data

o

1.0
Figure 180.XML Schema of the CF_DATA element

The CF_DATA represents avalue of an ARCO system configuration parameter (Figure 180).

Attributes:

Name Type Use
CO_ID xde:AT_ID required
CO_NAME xde:AT_NAME required
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CO_VALUE xde:AT_SHORT_STRING optional
Congtraints:

Name Refer Field(s)
key CO_ID_CONFIG @CO_ID
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The implementation of the CF_DATA element is shown in Figure 181.

<xs: el ement nane="CONFI G_DATA" m nCQccurs="0">

<xs:annot ati on>

<xs: appi nf o>

<XDw>

<Type val ue="struct"/>

</ XDM>

</ xs: appi nf o>

</ xs:annot ati on>

<xs: conpl exType>

<XS:sequence>

<xs: el enent nane="CF_DATA" maxCccur s="unbounded" >

<xs:annot ati on>

<xs: appi nf o>

<XDw>

<Type val ue="exp"/ >

<Map nane="A_CONFI G_DATA"/ >

<l nportAction action="used d"/>

<ErrorAction acti on="addNew'/ >

<Sequencer s>

<Sequencer att="CO_|D" seq="A_DATA_SEQ'/>

</ Sequencer s>

</ XDM>

</ xs: appi nf o>

</ xs:annot ati on>

<xs: conpl exType nanme="A_CONFI G_DATA" >

<xs:attribute name="CO_ID"' type="xde: AT_I D' use="required"/>

<xs:attribute nanme="CO NAME" type="xde: AT_NAME"' use="required"/>

<xs:attribute name="CO VALUE" type="xde: AT_SHORT_STRI NG' use="optional "/>

</ xs: conpl exType>

<xs: key name="CO_| D_CONFI G'>

<xs:sel ector xpath="."/>
<xs:field xpath="@O_|D'/>
</ xs: key>

</ xs: el enent >

</ xs: sequence>

</ xs: conpl exType>

</ xs: el enent >

Figure 181.Implementation of the CF_DATA element

4.8.11. Element PRO — Properties

Fro_]

v

1.0

Figure 182. XML Schema of the PRO element

The PRO element represents a presentation property in the ARCO system (Figure 182).
Presentation properties provide visualization parameters for ARIF Folders, Cultural Objects in

ARIF Folders, and Media Objects in Cultural Objectsin ARIF Folders.

Attributes:

Name Type Use
PRO_ID xde:AT_ID required
PRO_NAME xde:AT_NAME required
PRO_LEVEL xde:AT_LEVEL required
PRO_DT_CODE xde:AT_CODE optional
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PRO_CATEGORY xde:AT_PRO_CATEGORY required
PRO_DESCRIPTION xde:AT_DESCRIPTION optional

Constraints:
Name Refer Field(s)
key PRO_ID @PRO_ID
keyref PRO_DT_CODE xde:DT_CODE @PRO_DT_CODE

The implementation of the PROe ement is shown in Figure 183.

<xs: el ement nane="PRO' nmaxQccur s="unbounded" >

<xs:annot ati on>

<xs: appi nf o>

<XDw>

<Type val ue="exp"/ >

<Map nane="A_PROPERTI ES"/ >

<l nportAction action="used d"/>

<ErrorAction acti on="addNew'/ >

<Sequencer s>

<Sequencer att="PRO_ID"' seq="A OBJECTS_SEQ'/>

</ Sequencer s>

</ XDM>

</ xs: appi nf o>

</ xs:annot ati on>

<xs: conpl exType nanme="A_PROPERTY2" >

<xs:attribute name="PRO_ID"' type="xde: AT_I D' use="required"/>

<xs:attribute name="PRO _NAME" type="xde: AT_NAME' use="required"/>

<xs:attribute name="PRO_LEVEL" type="xde: AT_LEVEL" use="required"/>

<xs:attribute nanme="PRO _DT_CODE" type="xde: AT_CODE" use="optional"/>

<xs:attribute name="PRO_CATEGORY" type="xde: AT_PRO CATEGORY" use="required"/>

<xs:attribute nane="PRO_DESCRI PTI ON' type="xde: AT_DESCRI PTI ON' use="optional "/>

</ xs: conpl exType>

<xs: key name="PRO_| D'>

<xs:sel ector xpath="."/>

<xs:field xpath="@RO_ID"'/>

</ xs: key>

<xs: keyref nane="PRO_DT_CODE" refer="xde: DT_CCDE" >

<xs:sel ector xpath="."/>

<xs:field xpath="@RO _DT_CODE"/ >

</ xs: keyr ef >

</ xs: el enent >

Figure 183.Implementation of the PRO element
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4.9. ARCO_DATA XML Schema Diagram

The XML Schema diagram of the XDE ARCO_DATA element is shown in Figure 184. The XML
Schemallisting of XDE is presented in Appendix N.

i e B

PRopeRTES G- PR )

Figure 184.Structure of the XDE ARCO_DATA element
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Appendix A. XML Schema for Administrative
Metadata

<?xm version="1.0" encodi ng="UTF-8"?>
<xsd: schema tar get Nanespace="htt p://ww. ar co- web. or g/ schemas/ ver si onl11/admi ni strative/"
xm ns: arco="http://ww. ar co- web. or g/ schemas/ ver si on11/ appl i cati on/"
xm ns: xsd="http://ww. w3. or g/ 2001/ XM_.Schena" xni ns: adn¥"http://ww. ar co-
web. or g/ schenmas/ ver si onll/ adm ni strative/" el ement For nDef aul t ="qual i fi ed"
attribut eFor nDef aul t =" unqual i fi ed">
<xsd: annot ati on>
<xsd: docunent at i on>
<Pr oj ect >ARCO</ Pr oj ect >
<Pr ot ype>Fi nal </ Pr ot ype>
<Dat e>02- 09- 03</ Dat e>
<Ver si on>11</ Ver si on>
<Cr eat or >Ni chol aos Mur koussi s enmi | : N. Mour koussi s@ussex. ac. uk</ Cr eat or >
<Contributor>Martin Wiite email: mwhite@ussex. ac. uk</ Contri but or >
<Contri but or>Manj ul a Patel email: m patel @kol n.ac. uk</ Contri but or>
<Contri but or>Jacek Chm el ewski emmil: jacek.chm el ewski @ti.ae.poznan. pl </ Contri butor>
<Contri but or >Kr zyszt of Wl czak email: wal czak@ti.ae. poznan. pl </ Contri but or>
</ xsd: document at i on>
</ xsd: annot at i on>
<xsd: el enent name="adni ni strativeMetadata">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Adm ni strative Metadata</arco: di spl ayNanme>
<arco: definition>The cul tural object Metadata Schema describes and structures
informati on concerning the creator of a netadata record and any nodifications that are made to it.
Di stinct instances are used to describe the nodifications of all Cultural, Aquired, Refined and Media
obj ect </ arco: definition>
</ xsd: appi nf 0>
</ xsd: annot at i on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement name="creator" type="xsd:string">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Cr eat or </ ar co: di spl ayNanme>
<arco:identifier>http://purl.org/dc/elements/1.1/creator</arco:identifier>
<ar co: aut oGener at ed>Admi ni strati veMedat a_Cr eat or </ ar co: aut oGener at ed>
<ar co: exanpl e>e. g. Smith, John</arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="created" type="xsd: dateTi me">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Dat e Creat ed</arco: di spl ayName>
<arco:identifier>http://purl.org/dc/ternms/created</arco:identifier>
<ar co: aut oGener at ed>Admi ni strati veMedat a_Dat eCr eat ed</ ar co: aut oGener at ed>
<ar co: exanpl e>e. g 1997-07-16T19: 20: 30+01: 00</ ar co: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="nodi fied" type="xsd: dateTi ne">
<xsd: annot ati on>
<xsd: appi nf 0>
<ar co: di spl ayName>Dat e Modi fi ed</ ar co: di spl ayNanme>
<arco:identifier>http://wwm. dublincore.org/docunents/dcnes-
qualifiers/nodified </arco:identifier>
<ar co: aut oGener at ed>Adm ni strati veMedat a_Dat eModi fi ed</ ar co: aut oGener at ed>
<ar co: exanpl e>1997- 07- 16T19: 20: 30+01: 00</ ar co: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >
</ xsd: schema>
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Appendix B. XML Schema for Cultural Object AMS

<?xm version="1.0" encodi ng="UTF-8"?>
<xsd: schema tar get Nanmespace="htt p://ww. ar co- web. or g/ schemas/ ver si on11/cul tural /"
xm ns:clt="http://ww:. ar co- web. or g/ schemas/ versi on11/ cul tural /"
xm ns: xsd="http://ww. w3. or g/ 2001/ XM_.Scherma" xm ns: arco="http://ww. ar co-
web. or g/ schenas/ versi onll/ appli cation/" el enent For nDef aul t ="qual i fi ed"
attribut eFor nDef aul t ="unqual i fi ed">
<xsd: annot ati on>
<xsd: docunent at i on>
<Pr oj ect >ARCO</ Pr oj ect >
<Pr ot ype>Fi nal </ Pr ot ype>
<Dat e>02- 09- 03</ Dat e>
<Ver si on>11</ Ver si on>
<Cr eat or >Ni chol aos Mur koussi s enmi | : N. Mour koussi s@ussex. ac. uk</ Cr eat or >
<Contributor>Martin Wiite email: mwhite@ussex. ac. uk</ Contri but or >
<Contri but or>Manj ul a Patel email: m patel @kol n.ac. uk</ Contri but or>
<Contri but or>Jacek Chm el ewski emmil: jacek.chm el ewski @ti.ae.poznan. pl </ Contri butor>
<Contri but or >Kr zyszt of \Wal czak email: wal czak@ti.ae. poznan. pl </ Contri but or>
</ xsd: document at i on>
</ xsd: annot at i on>
<xsd: el ement nane="cul tural Obj ect">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Cul tural bj ect </ arco: di spl ayNanme>
<arco: definition>The cultural object Metadata Schema describes and structures
curatorial information about the physical artefact. It is used by both Aquired and refined
Obj ect s</ arco: definition>
</ xsd: appi nf 0>
</ xsd: annot at i on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement name="source" type="xsd:string">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Sour ce</ ar co: di spl ayNanme>
<arco:identifier>http://purl.org/dc/elenments/ 1.1/ source</arco:identifier>
<arco: definition>A unique identifier for the physical artefact for which the
CO is a surrogate</arco:definition>
<arco: content>The identifier will be unique for the nmuseum e.g. LEWSA
(institution).1973 (year when object was acquired for the nmuseum.3 (a unique nunber for the donor).
5 (individual nunbers for the objects within the donor's bequest)</arco: content>
<ar co: exanpl e>LEWBA: 1964. 1. 158</ ar co: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="title" type="xsd:string">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Nane</ ar co: di spl ayNanme>
<arco:identifier>http://purl.org/dc/elements/1.1/title</arco:identifier>
<arco: definition>A formal name given to the Cultural Object within the ARCO
systenx/ arco: definition>
<arco: content>This may be a common nanme or classification of an object in a
textual or codified form </arco: content>
<arco: useType>Intel | i gence</arco: useType>
<arco: exanpl e>e.g. Castor || Mrtar || Tray</arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="al ternative" type="xsd:string" m nQccurs="0" maxQccurs="unbounded">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Nanme Al ternative</arco:di spl ayName>
<arco:identifier>http://purl.org/dc/terns/alternative</arco:identifier>
<arco: definition>Any form of the name used as a substitute or alternative to
the formal name of the resource</arco:definition>
<arco: content >Can include nanme abbreviations as well as
transl ations. </ arco: content >
<arco: useType>Intel | i gence</arco: useType>
<arco: exanpl e>e.g. Trophy || Blouse || Pram || Diary</arco:exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="creator" type="xsd:string" m nQccurs="0" maxQccurs="unbounded">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Cr eat or </ ar co: di spl ayNanme>
<arco:identifier>http://purl.org/dc/elements/1.1/creator</arco:identifier>
<arco:definition>An entity primarily responsible for the creation of the
physi cal artefact</arco:definition>
<ar co: cont ent >Per sonal nanes: the preferred formwoul d provi de | ast nanme
first, on general library indexing principles. O ganisation nanes: organisation nanes should be
entered in direct order, the larger organisation first</arco:content>
<arco: useType>Intel | i gence</arco: useType>
<arco: exanpl e>e.g. Smith, John || Mrris Conpany || Phoenix
I ronwor ks</ ar co: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
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<xsd: el ement name="contributor" type="xsd:string" m nQccurs="0" maxQccurs="unbounded">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Cont ri but or </ ar co: di spl ayNanme>

<arco:identifier>http://purl.org/dc/elements/1.1/contributor</arco:identifier>
<arco: definition>An entity responsible for making contributions to the
creation of the physical artefact</arco:definition>
<arco: content >This woul d be the name of the person or entity which
contributed to the creation of the cultural object, but is not the primary creator. Personal nanes:
the preferred formwould provide |ast name first, on general library indexing principles.
Organi sati on nanes: organi sati on names should be entered in direct order, the |larger organisation
first</arco:content>
<arco: useType>Intel | i gence</arco: useType>
<arco: exanpl e>e.g. Smith, John || Mrris Conpany || Phoenix
I ronwor ks</ ar co: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="type" type="xsd:string">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Type</ ar co: di spl ayNanme>
<arco:identifier>http://purl.org/dc/terms/type</arco:identifier>
<arco: definition>The nature or genre of the cultural object</arco:definition>
<arco: content>This will correspond to the different types of physical object
represented as cultural objects in the database. </arco: content>
<arco: useType>Intel | i gence</arco: useType>
<arco: exanpl e>e.g. Coin || Vase || Pot || Ri ng</arco:exanple>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement nanme="description" type="xsd:string">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Descri pti on</ ar co: di spl ayName>
<arco:identifier>http://purl.org/dc/ternms/description</arco:identifier>
<arco: definition>A short description characterising the physical
artefact</arco:definition>
<arco: content>This should be a free text description of the physical object.
It should contain as nuch information as possible, as it will be the main information that will be
used by the end-user to judge its suitability for retrieval. It should not assume too nuch expertise
on behal f of the user, but should describe things as specifically as possible</arco: content>
<ar co: exanpl e>e. g. Shaped bow, probably once enanel | ed</arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="rights" type="xsd:string">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Ri ght s</ ar co: di spl ayNanme>
<arco:identifier>http://purl.org/dc/elenments/1.1/rights</arco:identifier>
<arco: definition> nformation about rights held in and over the cul tural
artefact</arco:definition>
<arco: content>This would normal |y be a standard description of Cultural
Object rights, or alink (URI) to a statement stored locally. A general statenment coul d be assigned
by the ARCO proj ect </ arco: content >
<arco: exanple>e.g. Al rights are held by the Victoria and Al bert
Miuseunx/ ar co: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement nanme="obj ect Producti onDate" type="xsd:string" m nCccurs="0">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Chj ect Production Date</arco: di spl ayName>
<arco:identifier>http://ww. nda. org. uk/ spectrum ht nf obj ect - producti on-
date</arco:identifier>
<arco: definition>The date or period in which the cultural artefact was
creat ed</arco: definition>
<ar co: cont ent >YYYYor MM YYYYor DD. MM YYYY or period</arco: content>
<arco: useType>Intel | i gence</arco: useType>
<arco: exanpl e>e. g. 1900 || 1900-10 || 1900-10-09 || roman</arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement nanme="obj ect Producti onPl ace" type="xsd:string" m nQccurs="0"
maxCccur s=" unbounded" >
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Obj ect Production Pl ace</arco: di spl ayNanme>
<arco:identifier>http://ww.nda. org. uk/ spectrum ht nf obj ect - producti on-
pl ace</arco:identifier>
<arco: definiti on>The geographical |ocation in which an object was
creat ed</arco: definition>
<arco: content >Record the name or title by which a place is normally known, or
a place reference nunber </arco:content>
<arco: useType>Intel | i gence</arco: useType>
<ar co: exanpl e>e. g. Fishbourne, East Sussex, UK || FLGL992</arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="conpl et eness" m nCccurs="0">
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<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Conpl et eness</ ar co: di spl ayNanme>

<arco:identifier>http://ww. nda. org. uk/ spectrum ht nf conpl et eness</arco:identifier>
<arco: definition>The conpl et eness of the object</arco: definition>
<ar co: cont ent >One of Conpl ete, Inconplete, Uncertain</arco:content>
<arco: useType>Intel | i gence</arco: useType>
<ar co: exanpl e>e. g. Conpl ete </arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
<xsd: si npl eType>
<xsd:restriction base="xsd:string">
<xsd: enuner ati on val ue="Conpl ete"/>
<xsd: enuner ati on val ue="Inconpl ete"/>
<xsd: enuneration val ue="Uncertain"/>
</xsd:restriction>
</ xsd: si npl eType>
</ xsd: el enent >
<xsd: el ement name="condi tion" type="xsd:string" m nQccurs="0">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Condi ti on</ ar co: di spl ayNanme>

<arco:identifier>http://ww. nda. org. uk/ spectrum htm condi ti on</arco:identifier>
<arco: definition>A single termdescribing the condition of an
obj ect </ arco: definition>
<arco: content>Record a single termor code. The overall condition of the
object will be the same as the nost serious individual condition which has been
identified</arco: content>
<arco: useType>Intel | i gence</arco: useType>
<arco: exanpl e>e.g. Poor || Fair || Good || 12 || 2 || A || B</arco:exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="productionPeriod" type="xsd:string" m nCccurs="0">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Pr oducti on Peri od</arco: di spl ayName>
<arco:identifier>http://ww. nda. org. uk/ spectrum htn production-
period</arco:identifier>
<arco: definition>A broader exanple of date when a stage in the design,
creation or manufacture of the object took place, which allows historical periods to be
expressed</ arco: definition>
<arco:content>This may be in textual forme.g., late 19th century, ilon Age
(using normal grammar and punctuation) or nunerical forme.g., 1830=1860 (the = sign is always used
to separate conponents). This is used for catal oguing and is recorded only once</arco: content>
<arco: useType>Intel | i gence</arco: useType>
<arco: exanpl e>e. g. Late 19th century || Iron Age || nedieval || Bronze Age ||
M ng</ ar co: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement nanme="t echni que" type="xsd:string" m nQccurs="0">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Pr oducti on Techni que</ ar co: di spl ayNanme>

<arco:identifier>http://ww. nda. org. uk/ spectrum htm t echni que</arco:identifier>
<arco: definition>Processes, nethods, techniques and tools used to fabricate
or decorate the object</arco:definition>
<arco:content>Use a sinple termw th no punctuati on</arco: content>
<arco: useType>Intel | i gence</arco: useType>
<arco: exanpl e>e.g. Carved || Painted || Turned || Pencil</arco:exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="material" type="xsd:string" maxCccurs="unbounded">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Mat eri al </ ar co: di spl ayNanme>

<arco:identifier>http://ww. nda. org. uk/ spectrum htm material </arco:identifier>
<arco: definition>The basic material fromwhich an object is
construct ed</ arco: definition>
<arco: content>Use a single term w thout punctuation. Do not include brand
nanes. </ ar co: cont ent >
<arco: useType>Intel | i gence</arco: useType>
<arco: exanple>e.g. Clay || Amber || Tin || Brass || Wod || Steel Metal
(bel I') </ ar co: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el enent nane="di nensi on" m nCccurs="0" maxQccur s="unbounded" >
<xsd: annot ati on>
<xsd: appi nf o>
<arco: definition>A conpl ex el ement which is used so as to group all the
di mension rel ated el enments</arco: definition>
<arco: cont ent >Not Edi t abl e</ ar co: cont ent >
</ xsd: appi nf 0>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
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<xsd: el ement nanme="di mensi onMeasur edPart" type="xsd:string" m nQccurs="0">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Di mensi on Measured Part</arco: di spl ayName>
<arco:identifier>http://ww. nda. org. uk/ spectrum htnf di mensi on-
nmeasur ed- part</arco:identifier>

<arco: definition>The part of the object that has been
nmeasur ed</ ar co: definition>

<arco: content>Use a single termto describe the part of the object
for which the dinension was neasured</arco: content>

<arco: exanpl e>e.g. Base || Franme || Mount</arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement nanme="di mensi on" type="xsd:string">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Di mensi on</ ar co: di spl ayNanme>

<arco:identifier>http://ww. nda. org. uk/ spectrum ht mf di mensi on</arco:identifier>
<arco: definition>The aspect of a part or conponent of an object
bei ng neasur ed</ arco: definition>

<arco: content >Record a single termdescribing the dinmension to be
neasur ed</ ar co: cont ent >

<arco: exanpl e>e.g. Height || Wdth || Depth || Dianmeter || Weight
|| Circunference || Radius</arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement nanme="di mensi onVal ue" type="xsd:string">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Di mensi on Val ue</ ar co: di spl ayNanme>
<arco:identifier>http://ww.nda. org. uk/ spectrum htnf di mensi on-
val ue</arco:identifier>

<arco: definition>The numeric value of the nmeasurenment of a
di nensi on</ arco: definition>
<arco: content >Record a nunber w thout punctuation other than a
deci mal point when required. The value should be to the nearest point of detail dictated by the type
of object and the needs of the procedure </arco:content>
<arco: exanpl e>e.g. 987 || 0.234</arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement nanme="di mensi onMeasurenent Unit" type="xsd:string">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Di mensi on Measur enent Unit</arco: di spl ayNanme>
<arco:identifier>http://ww. nda. org. uk/ spectrum htnf di mensi on-
measur enent - val ue</ arco: i dentifier>

<arco: definition>The unit of measurenment used when nmeasuring a
di nensi on</ ar co: defini tion>
<arco: content >Record a single termor abbreviation</arco: content>
<arco:exanple>e.g. m|| mm || inches || grains ||
kgs</ ar co: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >
<xsd: el ement nanme="conponents" m nCccurs="0">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Conponent s</ ar co: di spl ayNanme>
<arco:identifier>http://ww.arco-
web. or g/ schenas/ ar co/ conponent s</ arco: i denti fier>

<arco: definition>The description of any parts/pieces which conprise the
cul tural artefact</arco:definition>

<ar co: cont ent >Record one object followed by a list of child
conponent s</ ar co: cont ent >

<arco: exanpl e>e.g. Tea Set: Tea cup, spoon, saucer, teapot, sugar
bow </ ar co: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nanme="conponent” type="xsd:string" maxCccurs="unbounded"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >
<xsd: el ement name="acqui sitionSource" type="xsd:string" m nQccurs="0">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Acqui si ti on Source</arco: di spl ayName>
<arco:identifier>http://ww.nda. org. uk/spectrum htm acqui sition-
source</arco:identifier>
<arco: definition>The organi sati on or person, or people fromwhom the object
was obtained. For archaeol ogical archives use to record the excavating body responsible for
preparing and depositing the object with the nuseum </arco: definition>
<ar co: cont ent >Or gani sati on nanmes: organi sation nanmes should be entered in
direct order, the larger organisation first. Personal nanmes: the preferred formwoul d provide |ast
nanme first, on general library indexing principles</arco:content>
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<arco: useType>Intel | i gence</arco: useType>
<ar co: exanpl e/ >
<ar co: exanpl e>e. g. Smith, John</arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement nanme="accessi onDate" type="xsd:string">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Accessi on Dat e</ ar co: di spl ayNanme>
<arco:identifier>http://ww.nda. org. uk/spectrum htnf accessi on-
date</arco:identifier>

<arco: definition>The date on which an object formally enters the collections
and is recorded into the accessions register</arco:definition>
<ar co: cont ent >Al ways record the day, nonth and year in the same order, use
the follow ng format: DDMWYYYY
</ arco: content >
<arco: useType>Intel | i gence</arco: useType>
<ar co: exanpl e>e. g. 08101993</ ar co: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="currentLocation" type="xsd:string">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Current Location</arco: di spl ayName>
<arco:identifier>http://ww.nda. org. uk/spectrum htnf current-
| ocation</arco:identifier>

<arco: definition>The physical place within an institution where an object is
currently | ocated</arco: definition>
<arco: content>Record a term or code describing the current whereabouts of an
obj ect according to standard practice in the institution.</arco:content>
<arco: exanpl e>e. g. U.23.2.4a room 1, case 3, shelf 4</arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el enent nane="fi el dCol | ection">
<xsd: annot ati on>
<xsd: appi nf o>
<arco: definition>A conpl ex el ement which is used so as to group all the field
collection rel ated el ements</arco: definition>
<arco: cont ent >Not Edi t abl e</ ar co: cont ent >
</ xsd: appi nf 0>
</ xsd: annot ati on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement name="fiel dCol | ecti onDate" type="xsd:string">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Fi el d Col | ecti on Dat e</arco: di spl ayNanme>
<arco:identifier>http://ww. nda. org. uk/spectrum htni field-
col l ection-date</arco:identifier>

<arco: definition>The date an object was collected in the
field</arco:definition>
<ar co: cont ent >Al ways record the day, nonth and year in the sane
order, use the follow ng format: DDMWYYY. It may be necessary to record a range</arco: content>
<ar co: exanpl e>e. g. 09031965</ ar co: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement nanme="fi el dCol | ecti onMet hod" type="xsd:string" m nCQccurs="0">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Fi el d Col | ecti on Met hod</ ar co: di spl ayNanme>
<arco:identifier>http://ww. nda. org. uk/spectrum htni field-
col I ecti on-net hod</arco:identifier>

<arco: definition>The nmethod used to excavate or collect an object
in the field</arco:definition>
<arco: content>Use a single termw thout punctuation</arco: content>

<arco: exanpl e>e.g. Netted || shot || trapped || borehole ||
phot ogr aphed</ ar co: exanpl e>

</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="fi el dCol | ecti onPl aceNane" type="xsd:string" m nCccurs="0">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Fi el d Col | ecti on Pl ace</arco: di spl ayNanme>
<arco:identifier>http://ww. nda. org. uk/spectrumhtni field-
col | ecti on-pl ace-nane</arco:identifier>

<arco: definition>The name of the place where an object was
collected in the field</arco:definition>

<arco: content >The nanme or title by which the place is normally
known</ ar co: cont ent >

<arco: exanpl e>e.g. Australia || Okney || Manhattan</arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="fiel dCol | ector" type="xsd:string" m nCccurs="0">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayNanme>Fi el d Col | ect or </ ar co: di spl ayNanme>
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<arco:identifier>http://ww.nda. org. uk/spectrum htni field-
col lector</arco:identifier>
<arco: definition>The person or organi sation responsible for
collecting a specinmen or object in the field</arco:definition>
<ar co: cont ent >Or gani sati on nanmes: organi sati on nanmes shoul d be
entered in direct order, the larger organisation first. Personal nanes: the preferred form woul d
provide |last nanme first, on general library indexing principles</arco:content>
<ar co: exanpl e>e. g. VAM Photographic Unit || Sussex Archeol ogi cal
Soci ety </ arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >
</ xsd: schema>
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Appendix C. XML Schema for Acquired Object AMS

<?xm version="1.0" encodi ng="UTF-8"?>
<xsd: schema tar get Nanmespace="htt p://ww. ar co- web. or g/ schemas/ ver si on11/ acqui red/"
xm ns:acq="http://ww. ar co- web. or g/ schemas/ ver si on11/ acqui red/ "
xm ns: xsd="http://ww. w3. or g/ 2001/ XM_Scherma" xmi ns: arco="http://ww. ar co-
web. or g/ schenas/ versi onll/ appli cation/" el enent For nDef aul t ="qual i fi ed"
attribut eFor nDef aul t ="unqual i fi ed">
<xsd: annot ati on>
<xsd: docunent at i on>
<Pr oj ect >ARCO</ Pr oj ect >
<Pr ot ype>Fi nal </ Pr ot ype>
<Dat e>02- 09- 03</ Dat e>
<Ver si on>11</ Ver si on>
<Cr eat or >Ni chol aos Mur koussi s enmi | : N. Mour koussi s@ussex. ac. uk</ Cr eat or >
<Contributor>Martin Wiite email: mwhite@ussex. ac. uk</ Contri but or >
<Contri but or>Manj ul a Patel email: m patel @kol n.ac. uk</ Contri but or>
<Contri but or>Jacek Chm el ewski emmil: jacek.chm el ewski @ti.ae.poznan. pl </ Contri butor>
<Contri but or>Kr zyszt of \Wal czak email: wal czak@ti.ae. poznan. pl </ Contri but or>
</ xsd: document at i on>
</ xsd: annot at i on>
<xsd: el ement nane="acqui redObj ect ">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Acqui red Obj ect </ ar co: di spl ayNanme>
<arco: definition>The acquired object XML schema describes the structure of AMS netadata
associ ated with acquired objects</arco:definition>
</ xsd: appi nf 0>
</ xsd: annot at i on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nanme="identifier" type="xsd:string">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: aut oGener at ed>AO_| denti fi er </ ar co: aut oGener at ed>
<ar co: di spl ayNanme>I denti fi er </ arco: di spl ayNanme>
<arco:identifier>http://purl.org/dc/elenments/1.1/identifier</arco:identifier>
<arco: definition>A unique identifier assigned to a particular digital
representati on of the Cultural Object</arco:definition>
<arco: cont ent >Not Edi t abl e</ ar co: cont ent >
<ar co: exanpl e>e. g. PAST000004005</ ar co: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="title" type="xsd:string">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: aut oGener at ed>A0O_Nane</ ar co: aut oGener at ed>
<ar co: di spl ayName>Nane</ ar co: di spl ayNanme>
<arco:identifier>http://purl.org/dc/elements/1.1/title</arco:identifier>
<arco: definition>The nanme of the acquired object, or digital manifestation of
an artefact</arco:definition>
<arco: content >This shoul d be a nanme appropriate to a particular digital
representation of the Cultural Object and should distinguish it fromother representations or
mani f est ati ons</ ar co: cont ent >
<ar co: exanpl e>e. g. Vase wi thout hol e</arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement nanme="publisher" type="xsd:string" m nQccurs="0">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Publ i sher </ ar co: di spl ayNanme>
<arco:identifier>http://purl.org/dc/elements/ 1.1/ publisher</arco:identifier>
<arco: definition>An entity responsible for making the resource avail able or
accessi bl e to others</arco:definition>
<ar co: cont ent >Or gani sati on nanmes: organi sati on names should be entered in
direct order, the larger organisation first. Personal nanmes: the preferred formwoul d provide |ast
nanme first, on general library indexing principles</arco:content>
<ar co: exanpl e>e. g. ARCO Proj ect Consortium || VAM Photographic Unit ||
Sm th, John</arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="creator" type="xsd:string">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: aut oGener at ed>AO_Cr eat or </ ar co: aut oGener at ed>
<ar co: di spl ayName>Cr eat or </ ar co: di spl ayNanme>
<arco:identifier>http://purl.org/dc/elements/1.1/creator</arco:identifier>
<arco:definition>An entity primarily responsible for the creation of the
digital manifestation of the artefact</arco:definition>
<arco: cont ent >Not Edi t abl e</ ar co: cont ent >
<ar co: exanpl e>e. g. Smith, John</arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="contributor" type="xsd:string" m nQccurs="0" maxQccurs="unbounded">
<xsd: annot ati on>
<xsd: appi nf o>
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<ar co: di spl ayName>Cont ri but or </ ar co: di spl ayNanme>

<arco:identifier>http://purl.org/dc/elements/1.1/contributor</arco:identifier>
<arco:definition>An entity contributing to the creation of the digital
mani f estation of the Cultural Object</arco:definition>
<ar co: cont ent >Per sonal nanes: the preferred formwoul d provi de | ast nanme
first, on general library indexing principles O ganisation nanes: organisation names shoul d be
entered in direct order, the larger organisation first</arco:content>
<arco: exanpl e>e.g. Victoria and Al bert Museum Photographic
Uni t </ ar co: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement nanme="created" type="xsd: dateTi me">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: aut oGener at ed>AO_Dat eCr eat ed</ ar co: aut oGener at ed>
<ar co: di spl ayNanme>Dat e Creat ed</arco: di spl ayName>
<arco:identifier>http://purl.org/dc/ternms/created</arco:identifier>
<arco: definition>Date of creation of the Acquired Object</arco:definition>
<arco: cont ent >Not Edi t abl e</ ar co: cont ent >
<ar co: exanpl e>e. g. 1997-07-16T19: 20: 30+01: 00</ ar co: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="description" type="xsd:string">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: aut oGener at ed>AO_Descri pti on</ ar co: aut oGener at ed>
<ar co: di spl ayName>Descri pti on</ ar co: di spl ayName>

<arco:identifier>http://purl.org/dc/el ements/1.1/description</arco:identifier>
<arco: definition>A short description characterising the digital
representation of the artefact</arco:definition>
<arco: content>This should be a free text description of the acquired object.
It should contain as nuch information as possible, as it will be the main information that will be
used by the end-user to judge its suitability for retrieval. It should not assume too nuch expertise
on behal f of the user, but should describe things as specifically as possibl e</arco: content>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="rights" type="xsd:string">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Ri ght s</ ar co: di spl ayNanme>
<arco:identifier>http://purl.org/dc/elenments/1.1/rights</arco:identifier>
<arco: definition> nformation about rights held in and over the Acquired
Obj ect </ arco: definition>
<arco: content>This woul d normal |y be a standard description of AOrights,
e.g. "All rights are held by the ARCO Consortium or a link (URI) to a statenent stored locally. A
general statenment coul d be assigned by the ARCO proj ect</arco: content >
<arco: exanpl e>e. g. http://wwm. nhm ac. uk/ generi c/ copy. ht m </ ar co: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="format" type="xsd:string">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: aut oGener at ed>AO_For mat </ ar co: aut oGener at ed>
<ar co: di spl ayName>For mat </ ar co: di spl ayNanme>
<arco:identifier>http://purl.org/dc/elenments/1.1/format</arco:identifier>
<arco: definition>The format of an acquired Object</arco:definition>
<arco: cont ent >Not Edi t abl e</ ar co: cont ent >
<ar co: exanpl e>e. g. text/htmnl </arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="extent" type="xsd:string">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: aut oGener at ed>AO_For mat Ext ent </ ar co: aut oGener at ed>
<ar co: di spl ayName>For mat Ext ent </ ar co: di spl ayNanme>
<arco:identifier>http://purl.org/dc/terms/extent</arco:identifier>
<arco: definition>The digital size of the acquired Object</arco:definition>
<arco: cont ent >Not Edi t abl e</ ar co: cont ent >
<ar co: exanpl e>e. g. 12 KB </ arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >
</ xsd: schema>
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Appendix D. XML Schema for Refined Object AMS

<?xm version="1.0" encodi ng="UTF-8"?>
<xsd: schema tar get Nanmespace="http://ww. ar co- web. or g/ schemas/ ver si on11/refined/"
xm ns: rfn="http://ww:. ar co- web. or g/ schenas/ versi on1l/refined/"
xm ns: xsd="http://ww. w3. or g/ 2001/ XM_.Scherma" xm ns: arco="http://ww. ar co-
web. or g/ schenas/ versi onll/ appli cation/" el enent For nDef aul t ="qual i fi ed"
attribut eFor nDef aul t =" unqual i fi ed">
<xsd: annot ati on>
<xsd: docunent at i on>
<Pr oj ect >ARCO</ Pr oj ect >
<Pr ot ype>Fi nal </ Pr ot ype>
<Dat e>02- 09- 03</ Dat e>
<Ver si on>11</ Ver si on>
<Cr eat or >Ni chol aos Mur koussi s enmi | : N. Mour koussi s@ussex. ac. uk</ Cr eat or >
<Contributor>Martin Wiite email: mwhite@ussex. ac. uk</ Contri but or >
<Contri but or>Manj ul a Patel email: m patel @kol n.ac. uk</ Contri but or>
<Contri but or>Jacek Chm el ewski emmil: jacek.chm el ewski @ti.ae.poznan. pl </ Contri butor>
<Contri but or>Krzyszt of Wl czak email: wal czak@ti.ae. poznan. pl </ Contri but or>
</ xsd: document at i on>
</ xsd: annot at i on>
<xsd: el ement nanme="refi nedObj ect">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Ref i ned Obj ect </ ar co: di spl ayNanme>
<arco: definition>The refined object XM schema describes the structure of AMS netadata
associ ated with refined objects</arco: definition>
</ xsd: appi nf 0>
</ xsd: annot at i on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nanme="identifier" type="xsd:string">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: aut oGener at ed>AO_| denti fi er </ ar co: aut oGener at ed>
<ar co: di spl ayNanme>I denti fi er </ arco: di spl ayNanme>
<arco:identifier>http://purl.org/dc/elenments/1.1/identifier</arco:identifier>
<arco: definition>A unique identifier assigned to a particular digital
representati on of the Cultural Object</arco:definition>
<arco: cont ent >Not Edi t abl e</ ar co: cont ent >
<ar co: exanpl e>e. g. PAST000004005</ ar co: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="title" type="xsd:string">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: aut oGener at ed>A0O_Nane</ ar co: aut oGener at ed>
<ar co: di spl ayName>Nane</ ar co: di spl ayNanme>
<arco:identifier>http://purl.org/dc/elements/1.1/title</arco:identifier>
<arco: definition>The name of the refined object, or digital manifestation of
an artefact</arco:definition>
<arco: content >This shoul d be a nanme appropriate to a particular digital
representation of the Cultural Object and should distinguish it fromother representations or
mani f est ati ons</ ar co: cont ent >
<ar co: exanpl e>e. g. Vase wi thout hol e</arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement nanme="publisher" type="xsd:string" m nQccurs="0">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Publ i sher </ ar co: di spl ayNanme>
<arco:identifier>http://purl.org/dc/elements/ 1.1/ publisher</arco:identifier>
<arco: definition>An entity responsible for making the resource avail able or
accessi bl e to others</arco:definition>
<ar co: cont ent >Or gani sati on names: organi sation names should be entered in
direct order, the larger organisation first. Personal nanmes: the preferred formwoul d provide |ast
nanme first, on general library indexing principles</arco:content>
<ar co: exanpl e>e. g. ARCO Proj ect Consortium || VAM Photographic Unit ||
Sm th, John</arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="creator" type="xsd:string">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: aut oGener at ed>AO_Cr eat or </ ar co: aut oGener at ed>
<ar co: di spl ayName>Cr eat or </ ar co: di spl ayNanme>
<arco:identifier>http://purl.org/dc/elements/1.1/creator</arco:identifier>
<arco:definition>An entity primarily responsible for the creation of the
digital manifestation of the artefact</arco:definition>
<arco: cont ent >Not Edi t abl e</ ar co: cont ent >
<ar co: exanpl e>e. g. Smith, John</arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="contributor" type="xsd:string" m nQccurs="0" maxQccurs="unbounded">
<xsd: annot ati on>
<xsd: appi nf o>
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<ar co: di spl ayName>Cont ri but or </ ar co: di spl ayNanme>

<arco:identifier>http://purl.org/dc/elements/1.1/contributor</arco:identifier>
<arco:definition>An entity contributing to the creation of the digital
mani f estation of the Cultural Object</arco:definition>
<ar co: cont ent >Per sonal nanes: the preferred formwoul d provi de | ast nane
first, on general library indexing principles O ganisation nanes: organisation names shoul d be
entered in direct order, the larger organisation first</arco:content>
<arco: exanpl e>e.g. Victoria and Al bert Museum Photographic
Uni t </ ar co: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement nanme="created" type="xsd: dateTi me">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: aut oGener at ed>AO_Dat eCr eat ed</ ar co: aut oGener at ed>
<ar co: di spl ayName>Dat e Creat ed</arco: di spl ayName>
<arco:identifier>http://purl.org/dc/ternms/created</arco:identifier>
<arco: definition>Date of creation of the refined Object</arco:definition>
<arco: cont ent >Not Edi t abl e</ ar co: cont ent >
<ar co: exanpl e>e. g. 1997-07-16T19: 20: 30+01: 00</ ar co: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement nanme="description" type="xsd:string">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: aut oGener at ed>AO_Descri pti on</ ar co: aut oGener at ed>
<ar co: di spl ayName>Descri pti on</ ar co: di spl ayName>

<arco:identifier>http://purl.org/dc/el ements/1.1/description</arco:identifier>
<arco: definition>A short description characterising the digital
representation of the artefact</arco:definition>
<arco: content >This should be a free text description of the refined object.
It should contain as nuch information as possible, as it will be the main information that will be
used by the end-user to judge its suitability for retrieval. It should not assume too nuch expertise
on behal f of the user, but should describe things as specifically as possibl e</arco: content>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="rights" type="xsd:string">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Ri ght s</ ar co: di spl ayNanme>
<arco:identifier>http://purl.org/dc/elenments/1.1/rights</arco:identifier>
<arco: definition> nformati on about rights held in and over the refined
Obj ect </ arco: definition>
<arco: content>This woul d normal |y be a standard description of AOrights,
e.g. "All rights are held by the ARCO Consortium or a link (URI) to a statenment stored locally. A
general statenment coul d be assigned by the ARCO proj ect</arco: content>
<arco: exanpl e>e. g. http://wwm. nhm ac. uk/ generi c/ copy. ht m </ ar co: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="format" type="xsd:string">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: aut oGener at ed>AO_For mat </ ar co: aut oGener at ed>
<ar co: di spl ayName>For mat </ ar co: di spl ayNanme>
<arco:identifier>http://purl.org/dc/elenments/1.1/format</arco:identifier>
<arco: definition>The format of an refined Object</arco:definition>
<arco: cont ent >Not Edi t abl e</ ar co: cont ent >
<ar co: exanpl e>e. g. text/htmnl </arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="extent" type="xsd:string">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: aut oGener at ed>AO_For mat Ext ent </ ar co: aut oGener at ed>
<ar co: di spl ayName>For mat Ext ent </ ar co: di spl ayNanme>
<arco:identifier>http://purl.org/dc/terms/extent</arco:identifier>
<arco: definition>The digital size of the refined Object</arco:definition>
<arco: cont ent >Not Edi t abl e</ ar co: cont ent >
<ar co: exanpl e>e. g. 12 KB </ arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="isVersi onOX" type="xsd:string">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: aut oGener at ed>RO_Rel ati onl sVer si onOf </ ar co: aut oGener at ed>
<ar co: di spl ayName>Rel ati on I's Version O </arco: di spl ayName>
<arco:identifier>http://pur.org/dc/ternms/isVersionO</arco:identifier>
<arco: definition>Can be either an AO-ldentifier or an RO
Identifier</arco:definition>
<arco: cont ent >Not Edi t abl e</ ar co: cont ent >
<ar co: exanpl e>e. g. VAMD0000123, PAST00000124</ ar co: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
</ xsd: sequence>
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</ xsd: conpl exType>
</ xsd: el ement >
</ xsd: schema>

Revision:1 169




ARCO D11 - Final Report on XML Technology 29-Sep-2003

Appendix E. XML Schema for Media Object AMS

<?xm version="1.0" encodi ng="UTF-8"?>
<xsd: schema tar get Nanmespace="http://ww. ar co- web. or g/ schemas/ ver si on11/ nedi a/ "
xm ns:arco="http://ww. ar co- web. or g/ schemas/ ver si on11/ appl i cati on/"
xm ns: xsd="http://ww. w3. or g/ 2001/ XM_.Schena" xni ns: ndo="htt p://ww. ar co-
web. or g/ schenas/ versi on1l/ nmedi a/ " el enent For nDef aul t ="qual i fi ed" attri buteFornDefaul t="unqualified">
<xsd: annot ati on>
<xsd: docunent at i on>
<Pr oj ect >ARCO</ Pr oj ect >
<Pr ot ype>Fi nal </ Pr ot ype>
<Dat e>02- 09- 03</ Dat e>
<Ver si on>11</ Ver si on>
<Cr eat or >Ni chol aos Mur koussi s enmi | : N. Mour koussi s@ussex. ac. uk</ Cr eat or >
<Contributor>Martin Wiite email: mwhite@ussex. ac. uk</ Contri but or >
<Contri but or>Manj ul a Patel email: m patel @kol n.ac. uk</ Contri butor>
<Contri but or>Jacek Chm el ewski emmil: jacek.chm el ewski @ti.ae.poznan. pl </ Contri butor>
<Contri but or >Kr zyszt of Wl czak email: wal czak@ti.ae. poznan. pl </ Contri but or>
</ xsd: document at i on>
</ xsd: annot at i on>
<xsd: el ement nanme="nedi abj ect">
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement name="title" type="xsd:string">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: aut oGener at ed>MO_Nane</ ar co: aut oGener at ed>
<ar co: di spl ayName>Nane</ ar co: di spl ayNanme>
<arco:identifier>http://purl.org/dc/elements/1.1/title</arco:identifier>
<arco: definition>A name given to the Media Object</arco: definition>
<arco: content >This shoul d be a nanme appropriate to a particular digital
representation of the Cultural Object and should distinguish it fromother representations or
mani f est ati ons</ ar co: cont ent >
<arco: exanpl e>e. g. My vase</arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="type" type="xsd:string">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: aut oGener at ed>MO_Type</ ar co: aut oGener at ed>
<ar co: di spl ayName>Type</ ar co: di spl ayNanme>
<arco:identifier>http://purl.org/dc/elenments/1.1/type</arco:identifier>
<arco: definition>The type of a Media Object</arco: definition>
<arco: cont ent >Not Edi t abl e</ ar co: cont ent >
<ar co: exanpl e>e. g. nodel /vrm </ arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="subj ect" type="xsd:string" m nQccurs="0">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Subj ect </ ar co: di spl ayNanme>
<arco:identifier>http://purl.org/dc/elements/1.1/subject</arco:identifier>
<arco: defini ti on>Keywords whi ch identify the subjects of the contents of the
digital manifestation</arco:definition>
<arco: content>Use capitals for the first letter in each word and delimt by
coma. </ ar co: cont ent >
<arco: exanpl e>e.g. food || coronation || garden party ||
el ephant </ ar co: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="description" type="xsd:string" m nQccurs="0">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Descri pti on</ar co: di spl ayNanme>

<arco:identifier>http://purl.org/dc/el ements/1.1/description</arco:identifier>
<arco: definition>A short description characterising the subject content of
the digital nanifestation</arco:definition>
<arco: content>This should be a free text description. It should not assune
too nuch expertise on behalf of the user, but should describe things as specifically as
possi bl e</ ar co: cont ent >
<arco: useType>Ef fort </ arco: useType>
<ar co: exanpl e>e. g. The coronati on of Queen Elizabeth II</arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="created" type="xsd: dateTi me">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: aut oGener at ed>MO_Dat eCr eat ed</ ar co: aut oGener at ed>
<ar co: di spl ayNanme>Dat e Creat ed</arco: di spl ayNanme>
<arco:identifier>http://purl.org/dc/terms /created</arco:identifier>
<arco: definition>Date of creation of the digital
mani f est ati on</arco: definition>
<arco: cont ent >Not Edi t abl e</ ar co: cont ent >
<ar co: exanpl e>e. g. 1997-07-16T19: 20: 30+01: 00</ ar co: exanpl e>
</ xsd: appi nf 0>
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</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="t echni que" type="xsd:string" maxQccurs="unbounded">
<xsd: annot ati on>
<xsd: appi nf 0>
<ar co: di spl ayName>Techni que</ ar co: di spl ayNanme>
<arco:identifier>http://ww.arco-
web. or g/ schemas/ ar co/ t echni que</ arco: i dentifier>
<arco: definition>The technique used to acquire a digital manifestation of the
Cul tural Object</arco:definition>
<arco: content>lt should be a sinple keyword</arco: content>
<arco: useType>Ef fort </ arco: useType>
<arco: exanpl e>e. g. Digital photography, Scanning</arco:exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="creator" type="xsd:string">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: aut oGener at ed>MO_Cr eat or </ ar co: aut oGener at ed>
<ar co: di spl ayName>Cr eat or </ ar co: di spl ayNanme>
<arco:identifier>http://purl.org/dc/elements/1.1/creator</arco:identifier>
<arco:definition>An entity primarily responsible for the creation of the
digital manifestation</arco:definition>
<arco: cont ent >Not Edi t abl e</ ar co: cont ent >
<arco: useType>Ef fort </ arco: useType>
<ar co: exanpl e>e. g. Smith, John</arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="extent" type="xsd:string">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: aut oGener at ed>MO_For mat Ext ent </ ar co: aut oGener at ed>
<ar co: di spl ayName>For mat Ext ent </ ar co: di spl ayNanme>
<arco:identifier>http://purl.org/dc/ternms/extent</arco:identifier>
<arco: definition>The size of the digital manifestation</arco:definition>
<arco: cont ent >Not Edi t abl e</ ar co: cont ent >
<arco: exanple>e.g. 1 KB || 3 MB</arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="rights" type="xsd:string">
<xsd: annot ati on>
<xsd: appi nf 0>
<ar co: di spl ayName>Ri ght s</ ar co: di spl ayNanme>
<arco:identifier>http://purl.org/dc/elenments/1.1/rights</arco:identifier>
<arco: definition> nformation about rights held in and over the digital
mani f est ati on</arco: definition>
<arco: content>This woul d contain either a free-text rights managenent
statenment for the artefact or a URI reference to such a statement</arco:content>
<arco: exanple>e.g. Al rights are held by the Victoria and Al bert
Miuseunx/ ar co: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="skill Level " type="xsd:string">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Ski || Level </ ar co: di spl ayNanme>
<arco:identifier>http://ww.arco-web. org/schemas/arco/skill -
| evel </arco:identifier>
<arco: definition>The skill |evel or experience of the creator of the Media
Obj ect </ arco: definition>
<ar co: cont ent >Descri be using ternms such as novice, experienced, very
experi enced</ ar co: cont ent >
<ar co: useType>Ef fort </ arco: useType>
<arco: exanpl e>e. g. Novice || Experienced || Very Experienced</arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="personEffort" type="xsd: deci mal ">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Per son Ef fort</arco: di spl ayNanme>
<arco:identifier>http://ww.arco-web. or g/ schemas/ ar co/ per son-
effort</arco:identifier>
<arco: definition>The anmount of time spent in capturing the Media
Obj ect </ arco: definition>
<arco: content >Enter the ampunt of time in hours</arco:content>
<ar co: useType>Ef fort </ arco: useType>
<arco: exanple>e.g. 3.5 || 9.3 || 7.0</arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >
</ xsd: schema>
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Appendix F. XML Schema for Media Object Simple
Image AMS

<?xm version="1.0" encodi ng="UTF-8"?>
<xsd: schema tar get Nanespace="http://ww. ar co- web. or g/ schemas/ ver si on11/ panor am c/"
xm ns: npi ="http://ww. ar co- web. or g/ schemas/ ver si on11l/ panoramnmi c/" xm ns:arco="http://ww. ar co-
web. or g/ schenas/ versi on1l/ application/" xm ns:xsd="http://ww:. w3. or g/ 2001/ XM_Schena"
el ement For nDef aul t =" qual i fi ed" attributeFornDefaul t="unqualified">
<xsd: annot ati on>
<xsd: docunent at i on>
<Pr oj ect >ARCO</ Pr oj ect >
<Pr ot ype>Fi nal </ Pr ot ype>
<Dat e>02- 09- 03</ Dat e>
<Ver si on>11</ Ver si on>
<Cr eat or >Ni chol aos Mur koussi s enmi | : N. Mour koussi s@ussex. ac. uk</ Cr eat or >
<Contributor>Martin Wiite email: mwhite@ussex. ac. uk</ Contri but or >
<Contri but or>Manj ul a Patel email: m patel @kol n.ac. uk</ Contri but or>
<Contri but or>Jacek Chm el ewski emmil: jacek.chm el ewski @ti.ae.poznan. pl </ Contri butor>
<Contri but or >Kr zyszt of Wl czak email: wal czak@ti.ae. poznan. pl </ Contri but or>
</ xsd: document at i on>
</ xsd: annot at i on>
<xsd: el ement nane="nedi albj ect Panor amal mage" >
<xsd: annot ati on>
<xsd: appi nf 0>
<ar co: di spl ayName>Panar oma | mage Medi a Obj ect </ ar co: di spl ayNanme>
<arco: definiti on>AMS schenma descri bed by netadata associated with panoranma images nedi a
obj ect s</arco: definition>
</ xsd: appi nf 0>
</ xsd: annot at i on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement name="nunber Of | mages" type="xsd:integer">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: aut oGener at ed>MOT_Panor amal mage_Nunber Of | mages</ ar co: aut oGener at ed>
<ar co: di spl ayName>Nunber of inmages</arco: di spl ayName>
<arco:identifier>http://ww.arco-web. or g/ schemas/ ar co/ nunber -
i mages</arco:identifier>
<arco: definiti on>Nunber of images included in this panoranma
vi ew</ ar co: definition>
<arco: cont ent >Not Edi t abl e</ ar co: cont ent >
<arco: exanpl e>e.g. 19 || 25</arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement nanme="stepAngl e" type="xsd:fl oat">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: aut oGener at ed>MOT_Panor amal mage_St epAngl e</ ar co: aut oGener at ed>
<ar co: di spl ayName>St ep angl e</ ar co: di spl ayNanme>
<arco:identifier>http://ww. arco-web. or g/ schemas/ ar co/ st ep-
angl e</arco:identifier>
<arco: definition>Step angl e between i mages</arco: definition>
<arco: content >Posi tive and negative values can be used. It is assuned that
the rotation axis points in the inage-up direction</arco:content>
<arco: exanpl e>e.g. 3.0 || 20.0</arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >
</ xsd: schema>
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Appendix G. XML Schema for Media Object
Description AMS

<?xm version="1.0" encodi ng="UTF-8"?>
<xsd: schema tar get Nanespace="htt p://ww. ar co- web. or g/ schemas/ ver si onl11/ descri pti on/"
xm ns: nde="http://ww. ar co- web. or g/ schemas/ ver si on11l/ description/" xm ns:arco="http://ww. arco-
web. or g/ schenas/ ver si onll/ application/" xm ns:xsd="http://ww:. w3. or g/ 2001/ XM_Schena"
el ement For nDef aul t =" qual i fi ed" attributeFornDefaul t="unqualified">
<xsd: annot ati on>
<xsd: docunent at i on>
<Pr oj ect >ARCO</ Pr oj ect >
<Pr ot ype>Fi nal </ Pr ot ype>
<Dat e>02- 09- 03</ Dat e>
<Ver si on>11</ Ver si on>
<Cr eat or >Ni chol aos Mur koussi s enmi | : N. Mour koussi s@ussex. ac. uk</ Cr eat or >
<Contributor>Martin Wiite email: mwhite@ussex. ac. uk</ Contri but or >
<Contri but or>Manj ul a Patel email: m patel @kol n.ac. uk</ Contri but or>
<Contri but or>Jacek Chm el ewski emmil: jacek.chm el ewski @ti.ae.poznan. pl </ Contri butor>
<Contri but or >Kr zyszt of Wl czak email: wal czak@ti.ae. poznan. pl </ Contri but or>
</ xsd: docunent at i on>
</ xsd: annot at i on>
<xsd: el ement nanme="nedi albj ect Descri pti on">
<xsd: annot ati on>
<xsd: appi nf 0>
<ar co: di spl ayNanme>Descri pti on Medi a Obj ect</arco: di spl ayNanme>
<arco: definiti on>AMS schenma descri bed by netadata associated with the description nedia
obj ect s</arco: definition>
</ xsd: appi nf 0>
</ xsd: annot at i on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement name="I| ength" type="xsd:|ong">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: aut oGener at ed>MOT_Descri pti on_Lengt h</ ar co: aut oGener at ed>
<ar co: di spl ayName>Lengt h</ ar co: di spl ayNanme>
<arco:identifier>http://ww.arco-
web. or g/ schenas/ arco/ | engt h</ arco:identifier>
<arco: definition>Text length in chars</arco: definition>
<arco: cont ent >Not Edi t abl e</ ar co: cont ent >
<arco: exanpl e>e. g. 2596 || 1212</arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el enent nane="characterSet" m nQccurs="0">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Char act er set </ arco: di spl ayNanme>
<arco:identifier>http://ww.arco-web. org/ schemas/ arco/ char act er -
set</arco:identifier>
<arco: definition>Character set used in description text</arco:definition>
<arco: content>One ldentifier of character set defined on the
http://wwm. i ana. or g/ assi gnnment s/ char act er - set s</ ar co: cont ent >
<ar co: exanpl e>e. g. | SO 8859-2</ ar co: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
<xsd: si npl eType>
<xsd:restriction base="xsd:string">
<xsd: enuner ati on val ue="ANSI _X3. 4- 1968"/ >
<xsd: enuneration val ue="|SO 10646- UTF- 1"/ >
<xsd: enuneration val ue="1NVARI ANT"/ >
<xsd: enunerati on val ue="1S0O _646.irv:1983"/>
<xsd: enuner ati on val ue="BS_4730"/ >
<xsd: enuneration val ue="NATS- SEFI "/ >
<xsd: enuneration val ue="NATS- SEFI - ADD"/ >
<xsd: enuneration val ue="NATS- DANO'/ >
<xsd: enuneration val ue=" NATS- DANO- ADD"/ >
<xsd: enuner ati on val ue="SEN_850200_B"/>
<xsd: enuner ati on val ue="SEN_850200_C"/ >
<xsd: enuner ati on val ue="KS_C_5601-1987"/>
<xsd: enuneration val ue="|S0O 2022-KR"/ >
<xsd: enuneration val ue="EUC KR'/ >
<xsd: enuneration val ue="1S0O 2022-JP"/ >
<xsd: enuneration val ue="1S0O 2022-JP-2"/>
<xsd: enuneration val ue="1S0O 2022-CN'/ >
<xsd: enuneration val ue="|SO 2022- CN- EXT"/ >
<xsd: enuner ati on val ue="JI S_C6220-1969-] p"/ >
<xsd: enuner ati on val ue="JI S_C6220-1969-ro"/ >
<xsd: enuneration value="1T"/>
<xsd: enuneration val ue="PT"/>
<xsd: enuneration val ue="ES"/>
<xsd: enuner ati on val ue="greek7-ol d"/>
<xsd: enunerati on val ue="Iatin-greek"/>
<xsd: enuner ati on val ue="DI N_66003"/ >
<xsd: enunerati on val ue="NF_Z_62-010_(1973)"/>
<xsd: enuner ati on val ue="Latin-greek-1"/>
<xsd: enunerati on val ue="1S0O 5427"/>
<xsd: enunerati on val ue="JI S_C6226-1978"/ >
<xsd: enuner ati on val ue="BS_vi emdat a"/ >

Revision:1 173




ARCO D11 - Final Report on XML Technology 29-Sep-2003
<xsd: enuneration val ue="IN S"/>
<xsd: enuneration val ue="IN S-8"/>
<xsd: enuneration value="IN S-cyrillic"/>
<xsd: enuner ati on val ue="1S0O 5427:1981"/ >
<xsd: enuner ati on val ue="1S0O 5428: 1980"/ >
<xsd: enuner ati on val ue="GB_1988- 80"/ >
<xsd: enuner ati on val ue="GB_2312-80"/>
<xsd: enuner ati on val ue="NS_4551-1"/>
<xsd: enuner ati on val ue="NS_4551-2"/>
<xsd: enunerati on val ue="NF_Z_62- 010"/ >
<xsd: enuner ati on val ue="vi deot ex- suppl "/ >
<xsd: enuner ati on val ue="PT2"/>
<xsd: enuner ati on val ue="ES2"/ >
<xsd: enuner ati on val ue="MSZ_7795. 3"/ >
<xsd: enunerati on val ue="JI S_C6226- 1983"/ >
<xsd: enuner ati on val ue="greek7"/>
<xsd: enuner ati on val ue="ASMO 449"/ >
<xsd: enunerati on val ue="iso-ir-90"/>
<xsd: enunerati on val ue="JI S_C6229- 1984-a"/ >
<xsd: enunerati on val ue="JI S_C6229- 1984-b"/ >
<xsd: enuner ati on val ue="JI S_C6229- 1984- b- add"/ >
<xsd: enuner ati on val ue="JI S_C6229- 1984- hand"/ >
<xsd: enuner ati on val ue="JI S_C6229- 1984- hand- add"/ >
<xsd: enuner ati on val ue="JI S_C6229- 1984- kana"/ >
<xsd: enuner ati on val ue="1S0O 2033-1983"/ >
<xsd: enuner ati on val ue="ANSI _X3. 110-1983"/ >
<xsd: enuner ati on val ue="1S0O 8859-1:1987"/ >
<xsd: enuner ati on val ue="1S0O 8859-2:1987"/ >
<xsd: enunerati on val ue="T. 61-7bit"/>
<xsd: enuneration val ue="T. 61-8bit"/>
<xsd: enuner ati on val ue="1S0O 8859-3:1988"/ >
<xsd: enuner ati on val ue="1S0O 8859-4:1988"/ >
<xsd: enuner ati on val ue="ECVA-cyrillic"/>
<xsd: enuner ati on val ue="CSA_Z243. 4-1985-1"/ >
<xsd: enuner ati on val ue="CSA_Z243. 4-1985- 2"/ >
<xsd: enuner ati on val ue="CSA_Z243. 4-1985-gr"/ >
<xsd: enuner ati on val ue="1S0O 8859-6: 1987"/ >
<xsd: enuner ati on val ue="1S0O 8859-6-E"/>
<xsd: enuner ati on val ue="1S0O 8859-6-1"/>
<xsd: enuner ati on val ue="1S0O 8859-7:1987"/ >
<xsd: enuneration val ue="T. 101- &"/ >
<xsd: enuner ati on val ue="1S0O 8859-8:1988"/ >
<xsd: enuner ati on val ue="1S0O _8859-8-E"/>
<xsd: enuner ati on val ue="1S0O 8859-8-1"/>
<xsd: enuner ati on val ue="CSN_369103"/ >
<xsd: enunerati on val ue="JUS_| . B1. 002"/ >
<xsd: enuner ati on val ue="1S0O _6937-2-add"/>
<xsd: enuner ati on val ue="1EC_P27-1"/>
<xsd: enuner ati on val ue="1S0O 8859-5:1988"/ >
<xsd: enunerati on val ue="JUS_| . B1. 003-serb"/>
<xsd: enunerati on val ue="JUS_| . B1. 003- mac"/ >
<xsd: enuner ati on val ue="1S0O 8859-9: 1989"/ >
<xsd: enuner ati on val ue="greek-ccitt"/>
<xsd: enuner ati on val ue="NC_NCO00- 10: 81"/ >
<xsd: enuner ati on val ue="1S0O 6937-2-25"/>
<xsd: enuner ati on val ue="GOST_19768- 74"/ >
<xsd: enuner ati on val ue="1SO 8859-supp"/>
<xsd: enuner ati on val ue="1S0O 10367-box"/ >
<xsd: enuner ati on val ue="1SO 8859-10"/ >
<xsd: enunerati on val ue="l atin-1ap"/>
<xsd: enuner ati on val ue="JI S_X0212-1990"/ >
<xsd: enuner ati on val ue="DS_2089"/ >
<xsd: enuner ati on val ue="us-dk"/>
<xsd: enuner ati on val ue="dk-us"/>
<xsd: enuner ati on val ue="JI S_X0201"/ >
<xsd: enuner ati on val ue="1SO 10646- UCS- 2"/ >
<xsd: enuner ati on val ue="DEC- MCS"/ >
<xsd: enuner ati on val ue="hp-roman8"/ >
<xsd: enuner ati on val ue="maci nt osh"/>
<xsd: enunerati on val ue="1BM37"/>
<xsd: enunerati on val ue="1BM38"/>
<xsd: enunerati on val ue="1BM273"/>
<xsd: enunerati on val ue="1BM274"/>
<xsd: enunerati on val ue="|BM275"/>
<xsd: enuner ati on val ue="1BM278"/>
<xsd: enuner ati on val ue="1BM280"/ >
<xsd: enunerati on val ue="|BwM281"/>
<xsd: enunerati on val ue="1BM284"/>
<xsd: enunerati on val ue="|BM285"/>
<xsd: enuner ati on val ue="1BM290"/ >
<xsd: enunerati on val ue="1BM297"/>
<xsd: enuner ati on val ue="1BM420"/ >
<xsd: enunerati on val ue="1|Bw423"/>
<xsd: enuner ati on val ue="|Bv424"/>
<xsd: enunerati on val ue="1BMA437"/>
<xsd: enuner ati on val ue="1BM00"/ >
<xsd: enunerati on val ue="|BM/75"/ >
<xsd: enuner ati on val ue="1BMB50"/ >
<xsd: enunerati on val ue="1BMB51"/>
<xsd: enunerati on val ue="|BMB52"/>
<xsd: enunerati on val ue="|BVMB55"/>
<xsd: enuner ati on val ue="|BMB57"/>
<xsd: enuner ati on val ue="1BMB60"/ >
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val ue="1BMB61"/ >

val ue="1BMB62"/ >

val ue="1BMB63"/ >

val ue="1BMB64"/ >

val ue="1BMB65"/ >

val ue="1BMB66" / >

val ue="1BMB68"/ >

val ue="1BMB69"/ >

val ue="1BMB70"/ >

val ue="1BMB71"/ >

val ue="1BMB80"/ >

val ue="1BMB91"/ >

val ue="1BMB03"/ >

val ue="1BMB04"/ >

val ue="1BMB05"/ >

val ue="1BMP18"/ >

val ue="1BML026"/ >

val ue="EBCDI C- AT-DE"/ >

val ue="EBCDI C- AT- DE- A"/ >

val ue="EBCDI C- CA-FR"/ >

val ue="EBCDI C- DK- NO'/ >

val ue="EBCDI C- DK- NO- A"/ >

val ue="EBCDI C- FI - SE"/ >

val ue="EBCDI C FI - SE- A"/ >

val ue="EBCDI C- FR'/ >

val ue="EBCDI C- | T"/ >

val ue="EBCDI C- PT"/ >

val ue="EBCDI C- ES"/ >

val ue="EBCDI C- ES- A"/ >

val ue="EBCDI C- ES-S"/ >

val ue="EBCDI C- UK"/ >

val ue="EBCDI C- US"/ >

val ue=" UNKNON- 8BI T" / >

val ue=" MNEMONI C'/ >

val ue="MNEM'/ >

val ue="VI SCI | "/ >

val ue="VI QR"/ >

val ue="KdO 8-R"'/ >

val ue="Kd 8- U"'/ >

val ue="1BM)0858"/ >

val ue="1BM0924"/ >

val ue="1BM)1140"/ >

val ue="1BM)1141"/ >

val ue="1BM)1142"/ >

val ue="1BM)1143"/ >

val ue="1BM)1144"/ >

val ue="1BM)1145"/ >

val ue="1BM)1146"/ >

val ue="1BM)1147"/ >

val ue="1BMD1148"/ >

val ue="1BM)1149"/ >

val ue="Bi g5- HKSCS"/ >

val ue="1BMLO47" />

val ue="PTCP154"/ >

val ue="UNI CODE- 1- 1"/ >

val ue="SCsU"/ >

val ue="UTF-7"/>

val ue="UTF- 16BE"/ >

val ue="UTF- 16LE"/ >

val ue="UTF- 16"/ >

val ue="CESU- 8"/ >

val ue="UTF- 32"/ >

val ue="UTF- 32BE"/ >

val ue="UTF- 32LE"/ >

val ue="BOCU- 1"/ >

val ue="UNI CODE- 1- 1- UTF-7"/ >

val ue="UTF-8"/>

val ue="1S0O 8859- 13"/ >

val ue="1S0O 8859- 14"/ >

val ue="1 SO 8859- 15"/ >

val ue="1SO 8859- 16"/ >

val ue="GBK"/ >

val ue="GB18030"/ >

val ue="JI S_Encodi ng"/ >

val ue="Shift_JI S"/>

val ue="Ext ended_UNI X_Code_Packed_For nat _f or _Japanese"/>
val ue="Ext ended_UNI X_Code_Fi xed_W dt h_f or _Japanese"/>
val ue="1S0O 10646- UCS- Basi c"/ >
val ue="1SO 10646- Uni code- Lati n1"/>
val ue="1S0O 10646-J-1"/>

val ue="1 SO Uni code- | BM 1261"/ >
val ue="1SO Uni code- | BM 1268"/ >
val ue="1SO Uni code- | BM 1276"/ >
val ue="1SO Uni code- | BM 1264"/ >
val ue="1 SO Uni code- | BM 1265"/ >
val ue="1S0O 8859- 1- W ndows- 3. 0- Lati n-1"/>
val ue="1S0O 8859- 1- W ndows- 3. 1- Latin-1"/>
val ue="1SO 8859- 2- W ndows- Lat i n-2"/>
val ue="1SO 8859- 9- W ndows- Lat i n-5"/>
val ue="Adobe- St andar d- Encodi ng"/ >
val ue="Ventura- US"/ >

val ue="Ventura-|nternational "/>
val ue="PC8- Dani sh- Nor wegi an"/ >
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<xsd: enuner ati on val ue="PC8- Tur ki sh"/ >
<xsd: enuner ati on val ue="1BM Synbol s"/ >
<xsd: enunerati on val ue="IBM Thai "/ >
<xsd: enuner ati on val ue="HP-Legal "/>
<xsd: enuner ati on val ue="HP-Pi -font"/>
<xsd: enuner ati on val ue="HP- Mat h8"/ >
<xsd: enuner ati on val ue="Adobe- Synbol - Encodi ng"/ >
<xsd: enuner ati on val ue="HP- DeskTop"/>
<xsd: enuner ati on val ue="Ventura-Math"/>
<xsd: enunerati on val ue="M crosoft-Publishing"/>
<xsd: enuner ati on val ue="W ndows-31J"/ >
<xsd: enunerati on val ue="CGB2312"/ >
<xsd: enuner ati on val ue="Bi g5"/>
<xsd: enuner ati on val ue="w ndows- 1250"/ >
<xsd: enuner ati on val ue="w ndows- 1251"/ >
<xsd: enuner ati on val ue="w ndows- 1252"/ >
<xsd: enuner ati on val ue="w ndows- 1253"/ >
<xsd: enuner ati on val ue="w ndows- 1254"/ >
<xsd: enuner ati on val ue="w ndows- 1255"/ >
<xsd: enuner ati on val ue="w ndows- 1256"/ >
<xsd: enuner ati on val ue="w ndows- 1257"/ >
<xsd: enuner ati on val ue="w ndows- 1258"/ >
<xsd: enunerati on val ue="TI S- 620"/ >
<xsd: enuner ati on val ue="Hz- GB-2312"/ >

</ xsd:restriction>
</ xsd: si npl eType>
</ xsd: el ement >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >
</ xsd: schema>
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Appendix H. XML Schema for Media Object 3D Studio
Max Project AMS

<?xm version="1.0" encodi ng="UTF-8"?>
<xsd: schema tar get Nanespace="htt p://ww. ar co- web. or g/ schemas/ ver si on11/ max/"
xm ns:arco="http://ww. ar co- web. or g/ schemas/ ver si on11/ appl i cati on/"
xm ns: xsd="http://ww. w3. or g/ 2001/ XM_.Schena" xnm ns: nmmx="http://ww. ar co-
web. or g/ schenas/ ver si on11l/ max/" el enent For nDef aul t =" qual i fi ed" attri buteFornDef aul t="unqualified">
<xsd: annot ati on>
<xsd: docunent at i on>
<Pr oj ect >ARCO</ Pr oj ect >
<Pr ot ype>Fi nal </ Pr ot ype>
<Dat e>02- 09- 03</ Dat e>
<Ver si on>11</ Ver si on>
<Cr eat or >Ni chol aos Mur koussi s enmi | : N. Mour koussi s@ussex. ac. uk</ Cr eat or >
<Contributor>Martin Wiite email: mwhite@ussex. ac. uk</ Contri but or >
<Contri but or>Manj ul a Patel email: m patel @kol n.ac. uk</ Contri but or>
<Contri but or>Jacek Chm el ewski emmil: jacek.chm el ewski @ti.ae.poznan. pl </ Contri butor>
<Contri but or >Kr zyszt of Wl czak email: wal czak@ti.ae. poznan. pl </ Contri but or>
</ xsd: document at i on>
</ xsd: annot at i on>
<xsd: el ement nane="nedi albj ect 3dsMaxPr oj ect ">
<xsd: annot ati on>
<xsd: appi nf 0>
<ar co: di spl ayName>3ds Max Project Media Object</arco:displayName>
<arco: definiti on>AMS schenma descri bed by netadata associated with 3ds max project nedia
obj ect s</arco: definition>
</ xsd: appi nf 0>
</ xsd: annot at i on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nanme="sof t war eVersi on" type="xsd:string">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Sof t war e versi on</ar co: di spl ayNanme>
<arco:identifier>http://ww. arco-web. or g/ schemas/ ar co/ sof t war e-
version</arco:identifier>
<arco: definition>Version of 3D Studio MAX software used to save this
file</arco:definition>
<arco: content>A nunmeric value. Also it should be able to accept any future
version of the software.</arco: content>
<arco:exanple>e.g. 3.0 || 4.0 || 4.2 || 5.0</arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="requi r edExt ensi ons" type="xsd:string" m nCccurs="0">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Requi red Extensi ons</arco: di spl ayNanme>
<arco:identifier>http://ww.arco-web. org/ schemas/ arco/ requi r ed-
ext ensi ons</arco:identifier>
<ar co: defini ti on>Ext ensi ons and plug-ins needed to properly open and displ ay
this file</arco:definition>
<ar co: cont ent >Nanmes of needed extensions separated by comma</arco: content >
<arco: exanpl e>e. g. Brick, BlurFire, ARCO plug-in</arco:exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >
</ xsd: schema>
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Appendix I. XML Schema for Media Object VRML
Model AMS

<?xm version="1.0" encodi ng="UTF-8"?>
<xsd: schema tar get Nanmespace="htt p://ww. ar co- web. or g/ schemas/ ver si on11/vrm /"
xm ns:arco="http://ww. ar co- web. or g/ schemas/ ver si on11/ appl i cati on/"
xm ns: xsd="http://ww. w3. or g/ 2001/ XM_.Schena" xnml ns: vrne"http://ww. ar co-
web. or g/ schenas/ versi onll/vrm /" el enent For nDef aul t ="qual i fi ed" attri buteFornDefaul t="unqualified">
<xsd: annot ati on>
<xsd: docunent at i on>
<Pr oj ect >ARCO</ Pr oj ect >
<Pr ot ype>Fi nal </ Pr ot ype>
<Dat e>02- 09- 03</ Dat e>
<Ver si on>11</ Ver si on>
<Cr eat or >Ni chol aos Mur koussi s enmi | : N. Mour koussi s@ussex. ac. uk</ Cr eat or >
<Contributor>Martin Wiite email: mwhite@ussex. ac. uk</ Contri but or >
<Contri but or>Manj ul a Patel email: m patel @kol n.ac. uk</ Contri but or>
<Contri but or>Jacek Chm el ewski emmil: jacek.chm el ewski @ti.ae.poznan. pl </ Contri butor>
<Contri but or >Kr zyszt of Wl czak email: wal czak@ti.ae. poznan. pl </ Contri but or>
</ xsd: document at i on>
</ xsd: annot at i on>
<xsd: el ement nane="nedi albj ect VRM_Model " >
<xsd: annot ati on>
<xsd: appi nf 0>
<ar co: di spl ayName>VRML Model Medi a Obj ect </ ar co: di spl ayNanme>
<arco: definiti on>AMS schema described by netadata associated with VRVML nodel nedi a
obj ect s</arco: definition>
</ xsd: appi nf 0>
</ xsd: annot at i on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement name="vrm Versi on" type="xsd:string">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: aut oGener at ed>MOT_VRM_Model _VRM_Ver si on</ ar co: aut oGener at ed>
<ar co: di spl ayName>VRM. Ver si on</ ar co: di spl ayNanme>
<arco:identifier>http://ww. arco-web. org/ schemas/ arco/vrm -
version</arco:identifier>
<arco: definition>Version of VRWML | anguage used by the nodel </ arco: definition>
<arco: cont ent >Not Edi t abl e</ ar co: cont ent >
<arco:exanple>e.g. 1.0 || 2.0 || 97 || 200x || X3D</arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="nunber Of Text ures" type="xsd:integer">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: aut oGener at ed>MOT_VRM_Model _Nunber Of Text ur es</ ar co: aut oGener at ed>
<ar co: di spl ayName>Nunber of Textures</arco:displayNanme>
<arco:identifier>http://ww.arco-
web. or g/ schenas/ arco/ t ext ures</arco: i dentifier>
<arco: definiti on>Nunber of textures used by this VRWML nodel </ arco: definition>
<arco: cont ent >Not Edi t abl e</ ar co: cont ent >
<arco: exanpl e>e.g. 147 || 15 || 8</arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement name="conposite" type="xsd: bool ean">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: aut oGener at ed>MOT_VRM_Model _Conposi t e</ ar co: aut oGener at ed>
<ar co: di spl ayName>Conposi t e</ ar co: di spl ayNanme>
<arco:identifier>http://ww.arco-
web. or g/ schenas/ ar co/ conposi te</arco: i dentifier>
<arco: definition>l ndi cates whether the nodel is conposed of nore than one
VRML file</arco:definition>
<arco: cont ent >Not Edi t abl e</ ar co: cont ent >
<arco: exanpl e>e.g. TRUE || FALSE</arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement nanme="ani mat ed" type="xsd: bool ean">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: aut oGener at ed>MOT_VRM_Model _Ani mat ed</ ar co: aut oGener at ed>
<ar co: di spl ayName>Ani mat ed</ ar co: di spl ayNanme>
<arco:identifier>http://ww.arco-
web. or g/ schenas/ ar co/ ani nat ed</ arco: i denti fier>
<arco: definition>lndi cates whether the nodel contains aninated
el ement s</ arco: definition>
<arco: cont ent >Not Edi t abl e</ ar co: cont ent >
<arco: exanpl e>e. g. TRUE || FALSE</arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >
</ xsd: schema>
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Appendix J. XML Schema for Media Object Panorama
Image AMS

<?xm version="1.0" encodi ng="UTF-8"?>
<xsd: schema tar get Nanespace="http://ww. ar co- web. or g/ schemas/ ver si onl11/ panor am c/"
xm ns: npi ="http://ww. ar co- web. or g/ schemas/ ver si on11l/ panoramnmi c/" xm ns:arco="http://ww. ar co-
web. or g/ schenas/ ver si onll/ application/" xm ns:xsd="http://ww:. w3. or g/ 2001/ XM_Schena"
el ement For nDef aul t =" qual i fi ed" attributeFornDefaul t="unqualified">
<xsd: annot ati on>
<xsd: docunent at i on>
<Pr oj ect >ARCO</ Pr oj ect >
<Pr ot ype>Fi nal </ Pr ot ype>
<Dat e>02- 09- 03</ Dat e>
<Ver si on>11</ Ver si on>
<Cr eat or >Ni chol aos Mur koussi s enmi | : N. Mour koussi s@ussex. ac. uk</ Cr eat or >
<Contributor>Martin Wiite email: mwhite@ussex. ac. uk</ Contri but or >
<Contri but or>Manj ul a Patel email: m patel @kol n.ac. uk</ Contri but or>
<Contri but or>Jacek Chm el ewski emmil: jacek.chm el ewski @ti.ae.poznan. pl </ Contri butor>
<Contri but or >Kr zyszt of Wl czak email: wal czak@ti.ae. poznan. pl </ Contri but or>
</ xsd: document at i on>
</ xsd: annot at i on>
<xsd: el ement nane="nedi albj ect Panor amal mage" >
<xsd: annot ati on>
<xsd: appi nf 0>
<ar co: di spl ayName>Panar oma | mage Medi a Obj ect </ ar co: di spl ayNanme>
<arco: definiti on>AMS schenma descri bed by netadata associated with panoranma images nedi a
obj ect s</arco: definition>
</ xsd: appi nf 0>
</ xsd: annot at i on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement name="nunber Of | mages" type="xsd:integer">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: aut oGener at ed>MOT_Panor amal mage_Nunber Of | mages</ ar co: aut oGener at ed>
<ar co: di spl ayName>Nunber of inmages</arco: di spl ayName>
<arco:identifier>http://ww.arco-web. or g/ schemas/ ar co/ nunber -
i mages</arco:identifier>
<arco: definiti on>Nunber of images included in this panoranma
vi ew</ ar co: definition>
<arco: cont ent >Not Edi t abl e</ ar co: cont ent >
<arco: exanpl e>e.g. 19 || 25</arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement nanme="stepAngl e" type="xsd:fl oat">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: aut oGener at ed>MOT_Panor amal mage_St epAngl e</ ar co: aut oGener at ed>
<ar co: di spl ayName>St ep angl e</ ar co: di spl ayNanme>
<arco:identifier>http://ww. arco-web. or g/ schemas/ ar co/ st ep-
angl e</arco:identifier>
<arco: definition>Step angl e between i mages</arco: definition>
<arco: content >Posi tive and negative values can be used. It is assuned that
the rotation axis points in the inage-up direction</arco:content>
<arco: exanpl e>e.g. 3.0 || 20.0</arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >
</ xsd: schema>
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Appendix K. XML Schema for Media Object
Multiresolution Image AMS

<?xm version="1.0" encodi ng="UTF-8"?>
<xsd: schema tar get Nanespace="htt p://ww. ar co- web. or g/ schemas/ ver si onl11l/ nul tiresol uti on"
xm ns:arco="http://ww. ar co- web. or g/ schemas/ ver si on11/ appl i cati on/"
xm ns: xsd="http://ww. w3. or g/ 2001/ XM_.Schena" xni ns: nmi ="http://ww. ar co-
web. or g/ schemas/ ver si on1l/ mul tiresol ution" el ement For nDef aul t =" qual i fi ed"
attribut eFor nDef aul t =" unqual i fi ed">
<xsd: annot ati on>
<xsd: docunent at i on>
<Pr oj ect >ARCO</ Pr oj ect >
<Pr ot ype>Fi nal </ Pr ot ype>
<Dat e>02- 09- 03</ Dat e>
<Ver si on>11</ Ver si on>
<Cr eat or >Ni chol aos Mur koussi s enmi | : N. Mour koussi s@ussex. ac. uk</ Cr eat or >
<Contributor>Martin Wiite email: mwhite@ussex. ac. uk</ Contri but or >
<Contri but or>Manj ul a Patel email: m patel @kol n.ac. uk</ Contri but or>
<Contri but or>Jacek Chm el ewski emmil: jacek.chm el ewski @ti.ae.poznan. pl </ Contri butor>
<Contri but or >Kr zyszt of Wl czak email: wal czak@ti.ae. poznan. pl </ Contri but or>
</ xsd: document at i on>
</ xsd: annot at i on>
<xsd: el ement nanme="nedi aCbj ect Mul tiresol uti onl mage">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Mul tiresol ution I mage Medi a Obj ect</arco: di spl ayName>
<arco: definiti on>AMS schenma descri bed by netadata associated with Multiresolution |nmage
nmedi a obj ects</arco: definition>
</ xsd: appi nf 0>
</ xsd: annot at i on>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement name="resol uti ons" type="xsd:string">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: aut oGener at ed>MOT_Mul ti resol uti onl mage_Resol uti ons</ ar co: aut oGener at ed>
<ar co: di spl ayName>Resol uti ons</ ar co: di spl ayNanme>
<arco:identifier>http://ww.arco-
web. or g/ schenas/ arco/ resol uti ons</arco:identifier>
<arco: definition>Avail abl e i mage sizes (width x height in
pi xel s) </ arco: definition>
<arco: cont ent >Not Edi t abl e</ ar co: cont ent >
<ar co: exanpl e>e. g. 640x480, 800x600, 1024x768</arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement nanme="software" type="xsd:string" m nCccurs="0">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayNanme>Sof t war e</ ar co: di spl ayNanme>
<arco:identifier>http://ww.arco-
web. or g/ schenas/ ar co/ sof t war e</ arco: i denti fier>
<arco: definition>Software used for generating the MR image</arco: definition>
<ar co: cont ent >Appl i cati on nanme</ ar co: cont ent >
<ar co: exanpl e>e. g. Adobe Phot oshop</ arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
<xsd: el ement nanme="al gorithnl type="xsd:string" m nQccurs="0">
<xsd: annot ati on>
<xsd: appi nf o>
<ar co: di spl ayName>Al gori t hne/ ar co: di spl ayNanme>
<arco:identifier>http://ww.arco-
web. or g/ schenas/ arco/ al gori thnx/arco:identifier>
<arco: definition>Al gorithmused for rescaling original
i mage</ arco: definition>
<ar co: cont ent >Al gori t hm nanme</ ar co: cont ent >
<ar co: exanpl e>e. g. Area averagi ng</ arco: exanpl e>
</ xsd: appi nf 0>
</ xsd: annot ati on>
</ xsd: el enent >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >
</ xsd: schema>
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Appendix L. XML Schema for characterSet element

<xsd: el enent name="characterSet" m nCccurs="0">
<xsd: si npl eType>
<xsd:restriction base="xsd:string">

<xsd: enuner ati on val ue="ANSI| _X3. 4-1968"/ >
<xsd: enuneration val ue="|SO 10646- UTF- 1"/ >
<xsd: enuneration val ue="1 NVARI ANT"/ >
<xsd: enunerati on val ue="1S0O 646.irv:1983"/>
<xsd: enuneration val ue="BS_4730"/ >
<xsd: enunerati on val ue="NATS- SEFI "/ >
<xsd: enuneration val ue="NATS- SEFI - ADD"/ >
<xsd: enuneration val ue="NATS- DANO'/ >
<xsd: enuneration val ue="NATS- DANO- ADD"/ >
<xsd: enuner ati on val ue="SEN_850200_B"/ >
<xsd: enuner ati on val ue="SEN_850200_C'/ >
<xsd: enuner ati on val ue="KS_C 5601-1987"/ >
<xsd: enuneration val ue="|S0O 2022-KR"/ >
<xsd: enuneration val ue="EUC KR'/ >
<xsd: enuneration val ue="|S0O 2022-JP"/ >
<xsd: enuneration val ue="|S0O 2022-JP-2"/>
<xsd: enuneration val ue="|S0O 2022-CN'/ >
<xsd: enuneration val ue="1S0O 2022- CN- EXT"/ >
<xsd: enuneration val ue="JI'S_C6220-1969-j p"/ >
<xsd: enuneration val ue="JI'S_C6220-1969-ro0"/ >
<xsd: enuneration value="|T"/>
<xsd: enuneration val ue="PT"/>
<xsd: enuneration val ue="ES"/>
<xsd: enuner ati on val ue="greek7-ol d"/>
<xsd: enuneration val ue="latin-greek"/>
<xsd: enuneration val ue="DI N_66003"/ >
<xsd: enuneration val ue="NF_Z_62-010_(1973)"/>
<xsd: enuneration val ue="Lati n-greek-1"/>
<xsd: enuner ati on val ue="1S0 5427"/ >
<xsd: enunerati on val ue="JI S_C6226-1978"/ >
<xsd: enuneration val ue="BS_vi emdata"/ >
<xsd: enuneration value="INIS"/>
<xsd: enuneration value="INIS-8"/>
<xsd: enuneration value="INS-cyrillic"/>
<xsd: enuneration val ue="1S0O 5427:1981"/ >
<xsd: enunerati on val ue="1S0O 5428: 1980"/ >
<xsd: enunerati on val ue="GB_1988-80"/ >
<xsd: enuner ati on val ue="GB_2312-80"/>
<xsd: enuneration val ue="NS_4551-1"/>
<xsd: enuneration val ue="NS_4551-2"/>
<xsd: enuneration val ue="NF_Z_62-010"/>
<xsd: enuner ati on val ue="vi deot ex- suppl "/ >
<xsd: enuneration val ue="PT2"/>
<xsd: enuneration val ue="ES2"/>
<xsd: enunerati on val ue="MSZ_7795. 3"/ >
<xsd: enunerati on val ue="JI S_C6226-1983"/ >
<xsd: enuner ati on val ue="greek7"/>
<xsd: enuner ati on val ue="ASMO 449"/ >
<xsd: enuneration val ue="iso-ir-90"/>
<xsd: enunerati on val ue="JI S_C6229-1984-a"/ >
<xsd: enunerati on val ue="JI S_C6229-1984-b"/ >
<xsd: enuneration val ue="JI S_C6229- 1984- b- add"/ >
<xsd: enuneration val ue="JI S_C6229- 1984- hand"/ >
<xsd: enuneration val ue="JI S_C6229- 1984- hand- add"/ >
<xsd: enuneration val ue="JI S_C6229- 1984- kana"/ >
<xsd: enuneration val ue="1S0O 2033-1983"/>
<xsd: enuner ati on val ue="ANSI _X3.110-1983"/ >
<xsd: enuneration val ue="1S0O 8859-1:1987"/>
<xsd: enuneration val ue="1S0O 8859-2:1987"/>
<xsd: enuneration value="T.61-7bit"/>
<xsd: enuneration value="T.61-8bit"/>
<xsd: enuneration val ue="1S0O 8859-3:1988"/ >
<xsd: enuneration val ue="1S0O 8859-4:1988"/ >
<xsd: enuneration val ue="ECMA-cyrillic"/>
<xsd: enuneration val ue="CSA Z243. 4-1985-1"/>
<xsd: enunerati on val ue="CSA Z243. 4-1985-2"/ >
<xsd: enunerati on val ue="CSA_Z243. 4-1985-gr"/ >
<xsd: enuneration val ue="1SO 8859-6: 1987"/ >
<xsd: enunerati on val ue="1S0O 8859-6-E"/>
<xsd: enunerati on val ue="1S0O 8859-6-1"/>
<xsd: enuneration val ue="1S0O 8859-7:1987"/>
<xsd: enuneration val ue="T. 101- "/ >
<xsd: enuneration val ue="1SO 8859-8:1988"/ >
<xsd: enunerati on val ue="1S0O 8859-8-E"/>
<xsd: enunerati on val ue="1S0O 8859-8-1"/>
<xsd: enuner ati on val ue="CSN_369103"/ >
<xsd: enunerati on val ue="JUS_| . B1. 002"/ >
<xsd: enuner ati on val ue="1S0 _6937-2-add"/ >
<xsd: enuneration val ue="|EC_P27-1"/>
<xsd: enuneration val ue="1S0O 8859-5:1988"/ >
<xsd: enuneration val ue="JUS_|.B1. 003-serb"/>
<xsd: enunerati on val ue="JUS_I . B1. 003- mac"/ >
<xsd: enuneration val ue="1S0O 8859-9:1989"/ >
<xsd: enuneration val ue="greek-ccitt"/>
<xsd: enunerati on val ue="NC_NCO00- 10: 81"/ >
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<xsd: enuneration val ue="1S0O 6937-2-25"/>
<xsd: enuneration val ue="GOST_19768- 74"/ >
<xsd: enunerati on val ue="1SO 8859-supp"/>
<xsd: enunerati on val ue="1S0O 10367- box"/ >
<xsd: enuneration val ue="| SO 8859-10"/ >
<xsd: enuneration value="latin-lap"/>
<xsd: enuner ati on val ue="JI S_X0212-1990"/ >
<xsd: enuneration val ue="DS_2089"/ >
<xsd: enuneration val ue="us-dk"/>
<xsd: enuneration val ue="dk-us"/>
<xsd: enuneration val ue="JI S_X0201"/>
<xsd: enunerati on val ue="1SO 10646- UCS- 2"/ >
<xsd: enunerati on val ue="DEC- MCS"/ >
<xsd: enuneration val ue="hp-roman8"/ >
<xsd: enunerati on val ue="maci ntosh"/>
<xsd: enunerati on val ue="1BM37"/ >
<xsd: enuner ati on val ue="1BM38"/ >
<xsd: enunerati on val ue="1BM73"/ >
<xsd: enunerati on val ue="1BM274"/ >
<xsd: enunerati on val ue="1BM75"/ >
<xsd: enunerati on val ue="1BM78"/ >
<xsd: enuner ati on val ue="1BM80"/ >
<xsd: enunerati on val ue="1BW81"/ >
<xsd: enunerati on val ue="1BM84"/ >
<xsd: enunerati on val ue="1BW85"/ >
<xsd: enunerati on val ue="1BM290"/ >
<xsd: enunerati on val ue="1BM297"/ >
<xsd: enunerati on val ue="1BM420"/ >
<xsd: enunerati on val ue="1Bw423"/ >
<xsd: enuner ati on val ue="1BM424"/ >
<xsd: enunerati on val ue="1BW437"/ >
<xsd: enunerati on val ue="1BM500"/ >
<xsd: enunerati on val ue="1BM/75"/ >
<xsd: enunerati on val ue="1BM350"/ >
<xsd: enunerati on val ue="1BM851"/ >
<xsd: enunerati on val ue="1BM352"/ >
<xsd: enunerati on val ue="1BMB55"/ >
<xsd: enunerati on val ue="1BMB57"/ >
<xsd: enunerati on val ue="1BM360"/ >
<xsd: enunerati on val ue="1BM361"/ >
<xsd: enunerati on val ue="1BM362"/ >
<xsd: enunerati on val ue="1BM363"/ >
<xsd: enunerati on val ue="1BM364"/ >
<xsd: enunerati on val ue="1BMB65"/ >
<xsd: enunerati on val ue="1BM366"/ >
<xsd: enunerati on val ue="1BM368"/ >
<xsd: enunerati on val ue="1BM369"/ >
<xsd: enunerati on val ue="1BM370"/ >
<xsd: enunerati on val ue="1BMB71"/ >
<xsd: enunerati on val ue="1BM380"/ >
<xsd: enunerati on val ue="1BM391"/ >
<xsd: enuner ati on val ue="1BW03"/ >
<xsd: enuner ati on val ue="1BM04"/ >
<xsd: enuner ati on val ue="1BM05"/ >
<xsd: enunerati on val ue="1BwW18"/ >
<xsd: enuneration val ue="1BML026"/ >
<xsd: enuner ati on val ue="EBCDI C- AT- DE"/ >
<xsd: enuner ati on val ue="EBCDI C- AT- DE- A"/ >
<xsd: enuner ati on val ue="EBCDI C- CA- FR'/ >
<xsd: enuner ati on val ue="EBCDI C- DK- NO'/ >
<xsd: enuner ati on val ue="EBCDI C- DK- NO- A"/ >
<xsd: enunerati on val ue="EBCDI C-FI - SE"/ >
<xsd: enuner ati on val ue="EBCDI C- FI - SE- A"/ >
<xsd: enuneration val ue="EBCDI C-FR'/ >
<xsd: enuneration val ue="EBCDI C- I T"/ >
<xsd: enunerati on val ue="EBCDI C- PT"/ >
<xsd: enunerati on val ue="EBCDI C-ES"/ >
<xsd: enunerati on val ue="EBCDI C-ES- A"/ >
<xsd: enuneration val ue="EBCDI C-ES-S"/ >
<xsd: enunerati on val ue="EBCDI C- UK"/ >
<xsd: enunerati on val ue="EBCDI C- US"/ >
<xsd: enuner ati on val ue="UNKNOMN- 8BI T"/ >
<xsd: enuner ati on val ue="MNEMONI C'/ >
<xsd: enuner ati on val ue="MNEM'/ >
<xsd: enuneration val ue="VISCI|"/>
<xsd: enuneration value="VIQR'/ >
<xsd: enunerati on val ue="KO 8-R'/ >
<xsd: enunerati on val ue="KO 8-U'/ >
<xsd: enuner ati on val ue="1BM0858"/ >
<xsd: enuner ati on val ue="1BM0924"/ >
<xsd: enunerati on val ue="1BM)1140"/ >
<xsd: enunerati on val ue="1BM1141"/ >
<xsd: enunerati on val ue="1BM1142"/ >
<xsd: enunerati on val ue="1BM1143"/ >
<xsd: enunerati on val ue="1BM1144"/ >
<xsd: enunerati on val ue="1BM1145"/ >
<xsd: enunerati on val ue="1BM)1146"/ >
<xsd: enunerati on val ue="1BM1147"/ >
<xsd: enunerati on val ue="1BM1148"/ >
<xsd: enunerati on val ue="1BM1149"/ >
<xsd: enuner ati on val ue="Bi g5- HKSCS"/ >
<xsd: enuneration val ue="1BML047"/ >
<xsd: enunerati on val ue="PTCP154"/ >
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<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enunerati on
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enunerati on
<xsd: enunerati on
<xsd: enunerati on
<xsd: enunerati on
<xsd: enunerati on
<xsd: enunerati on
<xsd: enunerati on
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
<xsd: enuneration
</ xsd:restriction>
</ xsd: si npl eType>
</ xsd: el ement >

val ue="UNI CODE- 1-1"/ >

val ue="SCsU'/ >

val ue="UTF-7"/>

val ue="UTF- 16BE"/ >

val ue="UTF- 16LE"/ >

val ue="UTF-16"/ >

val ue="CESU- 8"/ >

val ue="UTF- 32"/ >

val ue="UTF- 32BE"/ >

val ue="UTF- 32LE"/ >

val ue="BOCU- 1"/ >

val ue="UNI CODE- 1- 1- UTF-7"/ >

val ue="UTF-8"/ >

val ue="1SO 8859- 13"/ >

val ue="1SO 8859- 14"/ >

val ue="1 SO 8859- 15"/ >

val ue="1SO 8859- 16"/ >

val ue="GBK"/ >

val ue="GB18030"/ >

val ue="JI S_Encodi ng"/ >

val ue="shift_J1s"/>

val ue="Ext ended_UNI X_Code_Packed_For mat _f or _Japanese"/>
val ue="Ext ended_UNI X_Code_Fi xed_W dt h_f or _Japanese"/>
val ue="1S0O 10646- UCS- Basi c"/ >

val ue="1S0O 10646- Uni code- Lati n1"/ >
val ue="1S0O 10646-J-1"/>

val ue="1SO Uni code- | BM 1261"/ >

val ue="1SO Uni code- | BM 1268"/ >

val ue="1SO Uni code- | BM 1276"/ >

val ue="1SO Uni code- | BM 1264"/ >

val ue="1SO Uni code- | BM 1265"/ >

val ue="1S0O 8859- 1- W ndows- 3. 0- Latin-1"/>
val ue="1S0O 8859- 1- Wndows- 3. 1- Latin-1"/>
val ue="1S0O 8859- 2- W ndows- Lati n-2"/>
val ue="1SO 8859- 9- W ndows- Lati n-5"/>
val ue="Adobe- St andar d- Encodi ng"/ >
val ue="Ventura-US"/ >

val ue="Ventura-International "/>
val ue="PC8- Dani sh- Nor wegi an"/ >

val ue="PC8- Tur ki sh"/>

val ue="1BM Synbol s"/>

val ue="1BM Thai "/ >

val ue="HP- Legal "/ >

val ue="HP-Pi -font"/>

val ue="HP- Mat h8"/ >

val ue="Adobe- Synbol - Encodi ng"/ >
val ue="HP- DeskTop"/ >

val ue="Ventura-Math"/>

val ue="M crosoft-Publishing"/>

val ue="W ndows- 313"/ >

val ue="GB2312"/ >

val ue="Bi g5"/ >

val ue="w ndows- 1250"/ >

val ue= ndows- 1251"/ >

val ue= ndows- 1252"/ >

val ue= ndows- 1253"/ >

val ue= ndows- 1254"/ >

val ue= ndows- 1255"/ >

val ue= ndows- 1256"/ >

val ue= ndows- 1257"/ >

val ue="w ndows- 1258"/ >

val ue="TI S- 620"/ >

val ue="Hz- GB- 2312"/ >

-
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Appendix M. Sample XSL Stylesheet for AMS
Metadata

<?xm version="1.0" encodi ng="UTF-8"?>
<xsl:styl esheet version="1.0" xm ns:xsl="http://ww.w3. org/ 1999/ XSL/ Tr ansf or ni'
xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schena" >
<xsl:tenplate match="/Cul tural Obj ect AMS" >
<htm >
<head/ >
<body>
<span styl e="background-col or: bl ack; col or:aqua; font-fam|ly:Verdana; font-size:14pt; font-
style:normal; font-weight:normal">AMS data for : </span>
<xsl:for-each sel ect="Cul tural Object">
<xsl:for-each sel ect="Name">
<span style="font-fam |y: Verdana; font-weight:bold">
"<xsl :apply-tenpl at es/ >"
</ span>
</ xsl : for-each>
</ xsl : for-each>
<br/>
<br/>
<inmg border="0" styl e="background-col or: bl ack; col or: aqua">
<xsl:attribute nanme="src"><xsl:text disable-output-
escapi ng="yes">http://arco. kti.ae. poznan. pl/arif/adanf arco/ getto?i d=103</xsl :text></xsl:attribute>
</inmg>
<span styl e="background-col or: bl ack; col or:aqua; font-fam|y:Verdana; font-size:12pt; font-
wei ght: nornal "> Creator : </span>
<xsl:for-each sel ect="Cul tural Object">
<xsl:for-each sel ect="Creator">
<span styl e="col or: #FF8000; font-fam |y: Verdana; font-weight:bol d">
<xsl:apply-tenpl ates/ >
</ span>
</ xsl : for-each>
</ xsl : for-each>
<br/>
<inmg border="0" styl e="background-col or: bl ack; col or:aqua; font-famly: Verdana; font-
size:smal l er; font-weight:normal">
<xsl:attribute nanme="src"><xsl:text disabl e-output-
escapi ng="yes">http://arco. kti.ae. poznan. pl/arif/adanf arco/ getto?i d=103</xsl :text></xsl:attribute>
</inmg>
<span styl e="background-col or: bl ack; col or:aqua; font-fam|ly: Verdana; font-size:12pt; font-
wei ght: nornal "> Creation date : </span>
<xsl:for-each sel ect="Cul tural Object">
<xsl:for-each sel ect="DateCreated">
<span styl e="col or: #FF8000; font-fam |ly: Verdana; font-weight:bol d">
<xsl:apply-tenpl ates/ >
</ span>
</ xsl : for-each>
</ xsl : for-each>
<br/>
<br/>
<inmg border="0" styl e="background-col or: bl ack; col or:aqua; font-famly: Verdana; font-
size:smal l er; font-weight:normal">
<xsl:attribute nanme="src"><xsl:text disable-output-
escapi ng="yes">http://arco. kti.ae. poznan. pl/arif/adanf arco/ getto?i d=103</xsl :text></xsl:attribute>
</inmg>
<span styl e="background-col or: bl ack; col or:aqua; font-fam|ly:Verdana; font-size:12pt; font-
wei ght: nornal "> Description : </span>
<br/>
<xsl:for-each sel ect="Cul tural Object">
<xsl:for-each sel ect="Description">
<span styl e="col or: #FF8000; font-fam |y: Verdana; font-size:1lpt">
<xsl:apply-tenpl ates/ >
</ span>
</ xsl : for-each>
</ xsl : for-each>
<br/>
<br/>
</ body>
</htm >
</ xsl : tenpl at e>
</ xsl : styl esheet >
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Appendix N. Implementation of the XDE in the Final
ARCO Prototype

<xs: el ement nanme="ARCO _DATA">
<xs:annotation>
<xs:appi nf o>
<XDV>
<Type val ue="struct"/>
</ XDM>
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: conpl exType>
<xs:sequence>
<xs: el ement nanme="DYNAM C_DATA" mi nCccurs="0">
<xs:annotation>
<xs:appi nf o>
<XDWV>
<Type val ue="struct"/>
</ XDM>
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: conpl exType>
<xs:sequence>
<xs: el ement nanme="ARlI F_PRESENTATI ONS" mi nCccurs="0">
<xs:annotation>
<xs:appi nf o>
<XDV>
<Type val ue="struct"/>
</ XDM>
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: conpl exType>
<xs:sequence>
<xs: el ement name="AF" type="xde: A_ARI F_FOLDER' m nQccurs="0" maxQccurs="unbounded">
<xs:annotation>
<xs:appi nf o>
<XDV>
<Type val ue="exp"/>
<Map nane="A_ARlI F_FOLDERS"/ >
<l mportAction action="used d"/>
<ErrorAction action="addNew'/>
<Sequencer s>
<Sequencer att="AF_ID" seq="A_FOLDERS_SEQ'/>
</ Sequencer s>
<Requi r enent s>
<Required att="AF_PARENT_FOLD_I D' parentAtt="AF_ID"'/>
</ Requi r ement s>
</ XD\M>
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: key name="AF_|I D'>

<xs:sel ector xpath="."/>
<xs:field xpath="@\F_ID"'/>
</ xs: key>

</ xs: el enent >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >
<xs: el ement nanme="CULTURAL_OBJECTS" mi nCccurs="0">
<xs:annotation>
<xs: appi nf o>
<XDV>
<Type val ue="struct"/>
</ XDM>
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: conpl exType>
<xs:sequence>
<xs:el ement nanme="COF" m nCccurs="0" maxCQccurs="unbounded">
<xs:annotation>
<xs:appi nf o>
<XDWV>
<Type val ue="exp"/>
<Map nanme="A_CULTURAL_OBJ_FOLDERS"/>
<l nmport Action acti on="addNew"'>
<Inmport Al ter att="COF_NAME"/>
</l nmport Acti on>
<ErrorAction action="addNew'>
<ErrorAlter att="COF_NAME'/>
</ ErrorAction>
<l dentifyingAttributes>
<Attribute nanme="COF_NAME'/>
</ldentifyingAttributes>
<Sequencer s>
<Sequencer att="COF_I D' seq="A_FOLDERS_SEQ'/>
</ Sequencer s>
<Requi r enent s>
<Requi red att="COF_PARENT_FOLDER_| D' parent Att="COF_I D'/ >
</ Requi r ement s>
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</ XDW>
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: conpl exType>
<xs: conpl exCont ent >
<xs:extension base="xde: A CULTURAL_OBJ_FOLDER'/ >
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: key nanme="COF_| D'>
<xs:sel ector xpath="."/>
<xs:field xpath="@OF_ID'/>
</ xs: key>
<xs: keyref nanme="COF_PARENT_FOLDER | D" refer="xde: COF_| D'>
<xs:sel ector xpath="."/>
<xs:field xpath="@OF_PARENT_FOLDER_ | D'/ >
</ xs: keyr ef >
</ xs: el enent >
<xs:el enent nane="CO" maxCccur s="unbounded">
<xs:annotation>
<xs:appi nf o>
<XDWV>
<Type val ue="exp"/>
<Map nanme="A_CULTURAL_OBJECTS"/ >
<l mport Action acti on="addNew'/ >
<ErrorAction action="addNew'>
<ErrorAlter att="CO NAME"/>
</ ErrorAction>
<l dentifyingAttributes>
<Attribute name="CO _NAME"/>
</ldentifyingAttributes>
<Sequencer s>
<Sequencer att="CO_ID" seq="A_OBJECTS_SEQ'/>
</ Sequencer s>
<Requi r enent s>
<Requi red att="CO CREATED_FROM CO | D" parentAtt="CO_ID"'/>
</ Requi r ement s>
</ XD\wp
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: conpl exType>
<xs: conpl exCont ent >
<xs:extension base="xde: A_ CULTURAL_OBJECT"/ >
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs: key nanme="CO_| D'>
<xs:sel ector xpath="."/>
<xs:field xpath="@O_ID"'/>
</ xs: key>
<xs: keyref nanme="CO CMSV_ID"' refer="xde: CMSV_I D' >
<xs:sel ector xpath="."/>
<xs:field xpath="@O CVMSV_I D'/ >
</ xs: keyr ef >
<xs: keyref nanme="CO _CREATED_FROM CO | D' refer="xde: CO_|D"'>
<xs:sel ector xpath="."/>
<xs:field xpat h="@0O CREATED FROM CO_| D'/ >
</ xs: keyr ef >
</ xs: el enent >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >
<xs: el ement nanme="MEDI A_OBJECTS" m nCQccurs="0">
<xs:annotation>
<xs:appi nf o>
<XDV>
<Type val ue="struct"/>
</ XDwp
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: conpl exType>
<xs:sequence>
<xs: el ement nanme="MJ' type="xde: A MEDI A_OBJECT" naxCccur s="unbounded">
<xs:annotation>
<xs:appi nf o>
<XDWV>
<Map nanme="A_MEDI A_OBJECTS"/ >
<Type val ue="exp"/>
<l mportAction action="used d"/>
<ErrorAction action="addNew'/>
<Requi r enent s>
<Required att="MO PARENT_MO | D' parentAtt="MO_ID"'/>
</ Requi r ement s>
<Sequencer s>
<Sequencer att="MO_|ID" seq="A_OBJECTS_SEQ'/>
</ Sequencer s>
</ XD\vp
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: key name="MO_| D'>
<xs:sel ector xpath="."/>
<xs:field xpath="@mo0_ID"'/>
</ xs: key>
<xs: keyref name="MO_MOT_I D" refer="xde: MOT_I D" >
<xs:sel ector xpath="."/>
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<xs:field xpath="@©O MOT_I D"/ >
</ xs: keyr ef >
<xs: keyref name="MO MI_ID" refer="xde: MI_I D'>
<xs:sel ector xpath="."/>
<xs:field xpath="@©O MI_I D'/ >
</ xs: keyr ef >
<xs: keyref name="MO MVBV_I D' refer="xde: MVBV_I D' >
<xs:sel ector xpath="."/>
<xs:field xpath="@0O MWV_I D'/ >
</ xs: keyr ef >
<xs: keyref name="MO_ASS_|D"' refer="xde: ASS_|I D'>
<xs:sel ector xpath="."/>
<xs:field xpath="@M0O ASS | D'/ >
</ xs: keyr ef >
<xs: keyref name="MO MGSV_I D" refer="xde: MGSV_I D' >
<xs:sel ector xpath="."/>
<xs:field xpath="@0O MSV_I D'/ >
</ xs: keyr ef >
</ xs: el enent >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >
<xs: el ement name="XVRML_TEMPLATES" m nCccurs="0">
<xs:annotation>
<xs:appi nf o>
<XDWV>
<Type val ue="struct"/>
</ XDwp
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: conpl exType>
<xs:sequence>
<xs:el enent nanme="TF" m nCccurs="0" maxCccur s="unbounded" >
<xs:annotation>
<xs:appi nf o>
<XDV>
<Type val ue="exp"/>
<Map nanme="A_TEMPLATE_FOLDERS"/ >
<l mportAction action="used d"/>
<ErrorAction action="addNew'/>
<Requi r enent s>
<Required att="TF_PARENT_FOLD_I D' parentAtt="TF_ID"'/>
</ Requi r ement s>
<Sequencer s>
<Sequencer att="TF_I D" seq="A_FOLDERS_SEQ'/>
</ Sequencer s>
</ XD\Wp
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: conpl exType>
<xs: conpl exCont ent >
<xs: extension base="xde: A TEMPLATE_FOLDER'/ >
</ xs: conpl exCont ent >
</ xs: conpl exType>
<xs:key name="TF_I D'>

<xs:sel ector xpath="."/>
<xs:field xpath="@F_ID"'/>
</ xs: key>

</ xs: el emrent >

<xs: el ement name="XVRML_TEMPLATE" type="xde: A_TEMPLATES" nmaxCQccur s="unbounded" >

<xs:annotation>
<xs:appi nf o>
<XDMV>
<Type val ue="exp"/>
<Map name="A_TEMPLATES"/>
<l mportAction action="used d"/>
<ErrorAction action="addNew'/>
<Sequencer s>
<Sequencer att="TPL_I D' seq="A_TEMPLATES_SEQ'/>
</ Sequencer s>
</ XD\wp
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: key name="TPL_| D'>
<xs:sel ector xpath="."/>
<xs:field xpath="@PL_I D'/ >
</ xs: key>
<xs: keyref nanme="TPL_SUPERI OR_TEMPL_I D" refer="xde: TPL_I D' >
<xs:sel ector xpath="."/>
<xs:field xpat h="@PL_SUPERI OR_TEMPL_I| D"/ >
</ xs: keyr ef >
</ xs: el enent >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >
<xs: el ement name="TEMPL_OBJECTS" m nCQccurs="0">
<xs:annotation>
<xs: appi nf o>
<XDMV>
<Type val ue="struct"/>
</ XDWp
</ xs: appi nf 0>
</ xs: annot ati on>
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<xs: conpl exType>
<xs:sequence>
<xs: el ement nanme="TOF" type="xde: A_TEMPL_OBJ_FOLDER' m nCccur s="0"
maxQOccur s="unbounded" >
<xs:annotation>
<xs:appi nf o>
<XDV>
<Type val ue="exp"/>
<Map name="A TEMPL_OBJ_FOLDERS'/>
<l mportAction action="used d"/>
<ErrorAction action="addNew'/>
<Requi r enent s>
<Required att="TOF_TOF_ID"' parentAtt="TOF_I D'/ >
</ Requi r ement s>
<Sequencer s>
<Sequencer att="TOF_ID' seq="A_FOLDERS_SEQ'/ >
</ Sequencer s>
</ XD\wp
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: key name="TOF_| D'>

<xs:sel ector xpath="."/>
<xs:field xpath="@OF_I D'/ >
</ xs: key>

</ xs: el enent >
<xs:el ement name="TO' type="xde: A TEMPL_OBJECT" naxCccur s="unbounded">
<xs:annotation>
<xs:appi nf o>
<XDMV>
<Type val ue="exp"/>
<Map name="A_TEMPL_OBJECTS"/ >
<l mportAction action="used d"/>
<ErrorAction action="addNew'/>
<Sequencer s>
<Sequencer att="TO_ID" seq="A_OBJECTS_SEQ'/>
</ Sequencer s>
</ XD\vp
</ xs: appi nf 0>
</ xs:annot ati on>
<xs:key name="TO_|D"'>
<xs:sel ector xpath="."/>
<xs:field xpath="@O_ID'/>
</ xs: key>
<xs:uni que nanme="TO_NAME">
<xs:sel ector xpath="."/>
<xs:field xpath="@O _NAME"/ >
</ xs:uni que>
<xs: keyref name="TO_TOT_ID"' refer="xde: TOT_I D'>
<xs:sel ector xpath="."/>
<xs:field xpath="@O_TOT_I D'/ >
</ xs: keyr ef >
<xs: keyref name="TO MI_ID" refer="xde: TD_I D'>
<xs:sel ector xpath="."/>
<xs:field xpath="@O_MI_ID'/>
</ xs: keyr ef >
</ xs: el enent >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >
<xs: el ement nanme="GENERAL_DATA" mni nCccurs="0">
<xs:annotation>
<xs:appi nf o>
<XDMV>
<Type val ue="struct"/>
</ XDwp
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: conpl exType>
<xs:sequence>
<xs:el ement nane="GD" maxCccur s="unbounded">
<xs:annotation>
<xs:appi nf o>
<XDMV>
<Map nanme="A_GENERAL_DATA"/>
<Type val ue="exp"/>
<l mportAction action="used d"/>
<ErrorAction action="addNew'/>
<Sequencer s>
<Sequencer att="CGD_I D' seq="A_DATA SEQ'/>
</ Sequencer s>
</ XD\vp
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: conpl exType nanme="A_GENERAL_DATA" >
<xs:attribute name="GD_|ID"' type="xde: AT_I D' use="required"/>
<xs:attribute name="GD_DT_CODE" type="xde: AT_CODE" use="required"/>
<xs:attribute name="GD_VALUE" type="xde: AT_SHORT_STRI NG' use="optional "/>
</ xs: conpl exType>
<xs: key name="GD_I D'>

<xs:sel ector xpath="."/>
<xs:field xpath="@D_|I D'/ >
</ xs: key>

<xs: keyref nanme="GD_DT_CODE" refer="xde: DT_CCDE" >

Revision:1 188




ARCO D11 - Final Report on XML Technology 29-Sep-2003

<xs:sel ector xpath="."/>
<xs:field xpath="@sD_DT_CODE"/ >
</ xs: keyr ef >
</ xs: el enent >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >
<xs: el ement nanme="STATI C_DATA" m nCccurs="0">
<xs:annotation>
<xs:appi nf o>
<XDMV>
<Type val ue="struct"/>
</ XDwp
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: conpl exType>
<xs:sequence>
<xs: el ement nanme="CULTURAL_OBJECTS" mi nCccurs="0">
<xs:annotation>
<xs:appi nf o>
<XDV>
<Type val ue="struct"/>
</ XDwp
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: conpl exType>
<xs:sequence>
<xs: el ement name="CO MDSV' maxQccur s="unbounded" >
<xs:annotation>
<xs:appi nf o>
<XDMV>
<Type val ue="exp"/>
<Map nanme="A_CO_METADATA_SCHEMA_ VERSI ONS'/ >
<l mportAction action="used d"/>
<ErrorAction action="addNew'/>
<Sequencer s>
<Sequencer att="CMBV_I D" seq="A_SCHEMAS_SEQ'/>
</ Sequencer s>
</ XD\vp
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: conpl exType nane="A_CO METADATA_SCHEVA_VERSI ON'>
<xs:sequence>
<xs: el ement name="SCHEMA ACQ' type="xde: AT_XM__XSD"'>
<xs:annotation>
<xs:appi nf o>
<XDV>
<Type val ue="attEl "/>
<Map nanme="CMSV_SCHEMVA ACQ'/>
</ XD\vp
</ xs: appi nf 0>
</ xs:annot ati on>
</ xs: el enent >
<xs: el ement name="SCHEMA CO' type="xde: AT_XM__XSD">
<xs:annotation>
<xs:appi nf o>
<XDMV>
<Type val ue="attEl "/>
<Map nanme="CMSV_SCHEMA CO'/ >
</ XD\vp
</ xs: appi nf 0>
</ xs:annot ati on>
</ xs: el enent >
<xs: el ement name="SCHEMA RO' type="xde: AT_XM__XSD">
<xs:annotation>
<xs:appi nf o>
<XDMV>
<Type val ue="attEl "/>
<Map nanme="CMSV_SCHEMA RO'/>
</ XD\wp
</ xs: appi nf 0>
</ xs:annot ati on>
</ xs: el enent >
</ xs: sequence>
<xs:attribute name="CMSV_I D' type="xde: AT_I D' use="required"/>
<xs:attribute name="CMSV_| SSUED_ON' type="xde: AT_DATE" use="required"/>
<xs:attribute name="CMSV_VERS|I ON' type="xde: AT_VERSI ON' use="optional"/>
</ xs: conpl exType>
<xs: key name="CMSV_| D'>

<xs:sel ector xpath="."/>
<xs:field xpath="@MV_I D'/ >
</ xs: key>

</ xs: el enent >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >
<xs: el ement nanme="MEDI A_OBJECTS" m nCccurs="0">
<xs:annotation>
<xs:appi nf o>
<XDV>
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<Type val ue="struct"/>
</ XD\wp
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: conpl exType>
<xs:sequence>
<xs:el ement name="MOT" type="xde: A MEDI A_ OBJECT_TYPE" naxCccur s="unbounded">
<xs:annotation>
<xs:appi nf o>
<XDMV>
<Type val ue="exp"/>
<Map name="A_MEDI A_OBJ_TYPES"/>
<l nmportAction action="used d"/>
<ErrorAction action="addNew'/>
<Sequencer s>
<Sequencer att="MOT_I D' seq="A_TYPES_SEQ'/>
</ Sequencer s>
</ XD\wp
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: key nanme="MOT_| D'>
<xs:sel ector xpath="."/>
<xs:field xpath="@OT_I D'/ >
</ xs: key>
<xs: keyref nanme="MOT_MDSS_I|I D' refer="xde: MV5_I D' >
<xs:sel ector xpath="."/>
<xs:field xpath="@JOT_MDSS_| D'/ >
</ xs: keyr ef >
</ xs: el enent >
<xs:el ement nanme="MO _MDS" m nCccurs="0" maxCOccurs="unbounded">
<xs:annotation>
<xs:appi nf o>
<XDWV>
<Type val ue="exp"/>
<Map nanme="A_MO METADATA_SCHEMAS"/ >
<l mportAction action="used d"/>
<ErrorAction action="addNew'/>
<Sequencer s>
<Sequencer att="MVS_ID' seq="A_SCHEMAS_SEQ'/ >
</ Sequencer s>
</ XD\vp
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: conpl exType>
<xs:sequence>
<xs: el enent nane="A_MO_METADATA_SCHEMA_VERSI ON' m nCccur s="0"
maxQOccur s="unbounded" >
<xs:annotation>
<xs: appi nf o>
<XDWV>
<Type val ue="exp"/>
<Map nanme="A_MO_METADATA_SCHEMA VERSI ONS'/ >
<l mportAction action="used d"/>
<ErrorAction action="addNew'/>
<Requi r enent s>
<Required att="MVSV_MDSS_ | D' parentAtt="MVS_I D'/ >
</ Requi r ement s>
<Sequencer s>
<Sequencer att="MVBV_I D" seq="A_SCHEMAS_SEQ'/>
</ Sequencer s>
</ XD\vp
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: conpl exType>
<xs:sequence>
<xs: el ement name="MVBV_SCHEMA" type="xde: AT_XM__AMS" >
<xs:annotation>
<xs:appi nf o>
<XDMV>
<Type val ue="attEl "/>
</ XDwp
</ xs: appi nf 0>
</ xs:annot ati on>
</ xs: el enent >
</ xs: sequence>
<xs:attribute name="MVBV_I D' type="xde: AT_I D' use="required"/>
<xs:attribute name="MVSV_VERS|I ON' type="xde: AT_VERSI ON' use="required"/>
<xs:attribute name="MVBV_| SSUED_ON' type="xde: AT_DATE" use="required"/>
</ xs: conpl exType>
<xs: key name="MVBV_| D' >

<xs:sel ector xpath="."/>
<xs:field xpath="@mMsV_I D'/ >
</ xs: key>

</ xs: el enent >
</ xs: sequence>
<xs:attribute name="MVS_NAME" type="xde: AT_NAME"' use="required"/>
<xs:attribute nanme="MVS_DESCRI PTI ON' type="xde: AT_DESCRI PTI ON' use="optional "/>
<xs:attribute name="MVS_I D' type="xde: AT_I D' use="required"/>
<xs:attribute name="MVS_CURRENT_MWSV_I| D' type="xde: AT_I D' use="optional"/>
</ xs: conpl exType>
<xs: key nanme="MVS_| D'>
<xs:sel ector xpath="."/>
<xs:field xpath="@mnNs_I D'/ >
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</ xs: key>
<xs: keyref nanme="MVS_CURRENT_MWBV_I| D' refer="xde: MVBV_I| D' >
<xs:sel ector xpath="."/>

<xs:field xpath="@MN5_CURRENT_MVSV_I| D'/ >
</ xs: keyr ef >
</ xs: el enent >
<xs:el ement name="MO_GEN_MDSV' m nCccurs="0" maxQccurs="unbounded">
<xs:annotation>
<xs:appi nf o>
<XDMV>
<Type val ue="exp"/>
<Map name="A_MO GEN_MD_SCHEMA_VERSI ONS"/ >
<l mportAction action="used d"/>
<ErrorAction action="addNew'/>
<Sequencer s>
<Sequencer att="MGSV_I D" seq="A_SCHEMAS_SEQ'/>
</ Sequencer s>
</ XD\vp
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: conpl exType>
<xs:sequence>
<xs: el ement nanme="MGSV_SCHEMA GEN _MJ' type="xde: AT_XM._AMS" >
<xs:annotation>
<xs: appi nf o>
<XDV>
<Type val ue="attEl "/>
</ XDwp
</ xs: appi nf 0>
</ xs:annot ati on>
</ xs: el enent >
</ xs: sequence>
<xs:attribute name="MGSV_I D' type="xde: AT_I D' use="required"/>
<xs:attribute name="MGSV_VERS|I ON' type="xde: AT_VERSI ON' use="required"/>
<xs:attribute name="MGSV_| SSUED_ON' type="xde: AT_DATE" use="required"/>
</ xs: conpl exType>
<xs: key name="MGSV_| D' >

<xs:sel ector xpath="."/>
<xs:field xpath="@GSV_I D'/ >
</ xs: key>

</ xs: el enent >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >
<xs: el ement name="XVRML_TEMPLATES" m nCccurs="0">
<xs:annotation>
<xs:appi nf o>
<XDMV>
<Type val ue="struct"/>
</ XD
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: conpl exType>
<xs:sequence>
<xs:el ement nane="TD' m nCccurs="0" maxCccur s="unbounded" >
<xs:annotation>
<xs:appi nf o>
<XDMV>
<Type val ue="exp"/>
<Map nanme="A_TEMPLATE_DOVAI NS"/ >
<l mportAction action="used d"/>
<ErrorAction action="addNew'/>
<Sequencer s>
<Sequencer att="TD_I D' seq="A TEMPLATES_SEQ'/>
</ Sequencer s>
</ XD\vp
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: conpl exType nanme="A_TEMPLATE_DOMAI NS" >
<xs:attribute name="TD_|ID"' type="xde: AT_I D' use="required"/>
<xs:attribute name="TD_NAME" type="xde: AT_NAME"' use="required"/>
<xs:attribute name="TD_DESCRI PTI ON' type="xde: AT_DESCRI PTI ON' use="optional "/>
</ xs: conpl exType>
<xs: key name="TD_I D'>

<xs:sel ector xpath="."/>
<xs:field xpath="@D_I D'/ >
</ xs: key>

</ xs: el enent >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >
<xs: el ement name="XSL_TEMPLATES" m nCQccurs="0">
<xs:annotation>
<xs: appi nf o>
<XDMV>
<Type val ue="struct"/>
</ XD\vp
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: conpl exType>
<xs:sequence>
<xs: el ement nanme="XSL_TEMPLATE" type="xde: A XSL_TEMPLATE" naxQccur s="unbounded">
<XS:annot ati on>
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<xs:appi nf o>
<XDV>
<Type val ue="exp"/>
<Map name="A_XSL_TEMPLATES"/ >
<l mportAction action="used d"/>
<ErrorAction action="addNew'/>
<Sequencer s>
<Sequencer att="XT_I D" seq="A TEMPLATES_SEQ'/>
</ Sequencer s>
</ XD\vp
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: key name="XT_I D'>

<xs:sel ector xpath="."/>
<xs:field xpath="@T_ID"'/ >
</ xs: key>

</ xs: el enent >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >
<xs: el ement name="TEMPL_OBJECTS" m nCQccurs="0">
<xs:annotation>
<xs:appi nf o>
<XDWV>
<Type val ue="struct"/>
</ XDwp
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: conpl exType>
<xs:sequence>
<xs:el ement name="TOT" type="xde: A TEMPL_OBJ_TYPE" maxCccurs="unbounded">
<xs:annotation>
<xs: appi nf o>
<XDV>
<Type val ue="exp"/>
<Map name="A_TEMPL_OBJ_TYPES"/>
<l mportAction action="used d"/>
<ErrorAction action="addNew'/>
<Sequencer s>
<Sequencer att="TOT_I D' seq="A_TYPES_SEQ'/>
</ Sequencer s>
</ XD\vp
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: key nanme="TOT_| D'>

<xs:sel ector xpath="."/>
<xs:field xpath="@Oor_I D'/ >
</ xs: key>

</ xs: el enent >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >
<xs: el ement nanme="DATA TYPES' mi nCccurs="0">
<xs:annotation>
<xs:appi nf o>
<XDV>
<Type val ue="struct"/>
</ XDvp
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: conpl exType>
<xs:sequence>
<xs: el ement name="DATA TYPE' maxQccurs="unbounded">
<xs:annotation>
<xs:appi nf o>
<XDV>
<Type val ue="exp"/>
<Map nane="A_DATA TYPES"/>
<l mport Action action="used d"/>
<ErrorAction action="addNew'/>
</ XD\vp
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: conpl exType nanme="A_DATA TYPES'>
<xs:attribute nanme="DT_CODE" type="xde: AT_CODE" use="required"/>
<xs:attribute name="DT_NAME" type="xde: AT_NAME"' use="required"/>
<xs:attribute nanme="DT_DESCRI PTI ON' type="xde: AT_DESCRI PTI ON' use="optional "/>
<xs:attribute nane="DT_PATTERN' type="xde: AT_DATA_TYPE_PATTERN
use="optional "/ >
<xs:attribute nane="DT_VALUE_CATEGORY" type="xde: AT_DT_VALUE_CATEGORY'
use="required"/>
</ xs: conpl exType>
<xs: key nane="DT_CCDE" >

<xs:sel ector xpath="."/>
<xs:field xpath="@T_CODE"/ >
</ xs: key>

</ xs: el enent >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >
<xs:el ement nanme="M ME_TYPES" mi nCccurs="0">
<xs:annotation>
<xs: appi nf o>
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<XDV>
<Type val ue="struct"/>
</ XD\wp
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: conpl exType>
<xs:sequence>
<xs:el enent nane="M METYPE" maxCccur s="unbounded" >
<xs:annotation>
<xs:appi nf o>
<XDWV>
<Type val ue="exp"/>
<Map nanme="A_M METYPES"/ >
<l mportAction action="used d"/>
<ErrorAction action="addNew'/>
<Sequencer s>
<Sequencer att="MI_I D" seq="A_DATA SEQ'/>
</ Sequencer s>
</ XD\vp
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: conpl exType nane="A_M ME_TYPE">
<xs:attribute name="MI_I D" type="xde: AT_I D' use="required"/>
<xs:attribute name="MI_NAME" type="xde: AT_NAME"' use="required"/>
<xs:attribute nanme="MI_EXTENS| ONS" type="xde: AT_M ME_TYPE_EXTENSI ONS"
use="optional "/ >
<xs:attribute name="MI_DESCRI PTI ON' type="xde: AT_DESCRI PTI ON' use="optional "/>
</ xs: conpl exType>
<xs:key name="MI_| D'>

<xs:sel ector xpath="."/>
<xs:field xpath="@ar_I D'/ >
</ xs: key>

</ xs: el enent >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >
<xs: el ement nanme="CONFI G_DATA" m nCccurs="0">
<xs:annotation>
<xs:appi nf o>
<XDMV>
<Type val ue="struct"/>
</ XDwp
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: conpl exType>
<xs:sequence>
<xs: el ement name="CF_DATA" maxQccur s="unbounded" >
<xs:annotation>
<xs:appi nf o>
<XDV>
<Type val ue="exp"/>
<Map nanme="A_CONFlI G_DATA"/>
<l mportAction action="used d"/>
<ErrorAction action="addNew'/>
<Sequencer s>
<Sequencer att="CO_I D" seq="A_DATA SEQ'/>
</ Sequencer s>
</ XD\vp
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: conpl exType nane="A_CONFI G_DATA" >
<xs:attribute name="CO_|ID"' type="xde: AT_I D' use="required"/>
<xs:attribute nanme="CO NAME" type="xde: AT_NAME" use="required"/>
<xs:attribute name="CO VALUE" type="xde: AT_SHORT_STRI NG' use="optional "/>
</ xs: conpl exType>
<xs: key nanme="CO_| D_CONFI G'>

<xs:sel ector xpath="."/>
<xs:field xpath="@O_ID"'/>
</ xs: key>

</ xs: el emrent >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el emrent >
<xs: el ement nanme="PROPERTI ES" m nCccurs="0">
<xs:annot ati on>
<xs:appi nf o>
<XDW>
<Type val ue="struct"/>
</ XDM>
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: conpl exType>
<Xs:sequence>
<xs: el ement nanme="PRO' maxQccurs="unbounded">
<xs:annotati on>
<xs:appi nf o>
<XDW>
<Type val ue="exp"/>
<Map nane="A_PROPERTI ES"/ >
<l mportAction action="used d"/>
<ErrorAction action="addNew'/ >
<Sequencer s>
<Sequencer att="PRO_|ID' seq="A OBJECTS_SEQ'/>
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</ Sequencer s>
</ XDM>
</ xs: appi nf 0>
</ xs:annot ati on>
<xs: conpl exType nane="A_PROPERTY2" >

<xs:attribute name="PRO_ID"' type="xde: AT_I D' use="required"/>

<xs:attribute name="PRO_NAME" type="xde: AT_NAME"' use="required"/>

<xs:attribute name="PRO_LEVEL" type="xde: AT_LEVEL" use="required"/>
<xs:attribute name="PRO _DT_CODE" type="xde: AT_CODE" use="optional"/>
<xs:attribute name="PRO_CATEGORY" type="xde: AT_PRO CATEGORY" use="required"/>
<xs:attribute nanme="PRO_DESCRI PTI ON' type="xde: AT_DESCRI PTI ON' use="optional "/>

</ xs: conpl exType>
<xs: key nanme="PRO_| D'>
<xs:sel ector xpath="."/>
<xs:field xpath="@RO_ID'/>
</ xs: key>
<xs: keyref nanme="PRO _DT_CODE" refer="xde: DT_CODE" >
<xs:sel ector xpath="."/>
<xs:field xpath="@RO_DT_CODE"/ >
</ xs: keyr ef >
</ xs: el enent >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >
</ xs: sequence>
<xs:attribute name="A_CREATI ON _DATE" type="xde: AT_DATE" use="required"/>
<xs:attribute name="A_AUTHOR' type="xde: AT_SHORT_STRI NG' use="required"/>
<xs:attribute name="A SOURCE" type="xde: AT_DATA SOURCE" use="required"/>

<xs:attribute name="A_PRI MARY_CONTENTS" type="xde: AT_PRI MARY_CONTENTS" use="required"/>

</ xs: conpl exType>
</ xs: el emrent >
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