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1 Introduction

1.1 Overview

This document describesthe XML binding for IMS Content Packaging and Interchange specification. This
document specifies the binding of the Content Packaging specification in eXtensible Markup Language (XML
Version 1.0: http://www.w3.0ra/TR/1998/REC-xml -19980210).

There are some specific rules that have guided the creation of this XML binding document:

The XML binding will adhereto the XML Version 1.0 specification of the W3C,;

It must maintain the definitional structure of the specification.

It must permit extensions.

1.2 Scope & Content

This document isthe IMS Content Packaging XML Binding Specification. Assuchit will be used asthe basisfor
the production of the following documents:

IMS Content Packaging and Interchange XML DTD;
IMS Content Packaging and Interchange XML XDR,;
IMS Content Packaging and Interchange Best Practice & I|mplementation Guide document.

This binding has been derived from the agreed | M SContent Packaging Information Model Specification [Content,
00a] and conformsto the XML Version 1.0 specification [ XML, 98] of the W3C.

1.3 Structure of thisDocument

The structure of thisdocument is:

2. XML Basics A brief description of the componentswithinan XML
schema;

3. NARRATIVE DESCRIPTION OF XML The description of the elements and attributes used

BINDING within the XML binding itself;

4. EXAMPLE XML SCHEMA Examples of the XML files that conform to the
binding, including the meta-data;

APPENDIX A - XML-DATA SCHEMA A copy of the uncommented XM L-Data Schema;

APPENDIX B - DRAFT CONTENT A copy of the uncommented W3C XML schema;

PACKAGINGW3C XML SCHEMA

APPENDIX C- CONTENT PACKAGING A copy of the uncommented DTD;

DTD

APPENDIX D - REFERENCE The DTDs and schemas that are referenced within this

DTD/SCHEMAS specification.

IMS Global Learning Consortium 7
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1.4 Nomenclature

CDATA
CPI

DTD
PCDATA
WaC
XDR
XML

Character Data

Content & Packaging Interchange
Document Type Definition

Parsed Character Date

World Wide Web

XML Data Representation
Extensible Mark-up Language

1.5 References

[1SO/I EC10646]

[Unicode, 96]

[XML, 98]

[XML, 99]

[Content, 004]
[Content, 00b]

ISO (International Organization for Standardization). 1SO/IEC 10646-1993 (E). Information
technology - Universal Multiple-Octet Coded Character Set (UCS) - Part 1: Architecture and
Basic Multilingual Plane. [Geneva]: International Organization for Standardization, 1993
(plus amendments AM 1 through AM 7).

The Unicode Consortium. The Unicode Standard, Version 2.0. Reading, Mass.: Addison-
Wesley Developers Press, 1996.

XML Version 1.0 specification of the W3C: http://www.w3.0rg/TR/1998/REC-xml -
19980210.

XML Namespace Recommendation of W3C: http://www.w3.0rg/TR/1999/REC-xml -names-
19990114.

IMS Content Packaging Information Model, T.Anderson, Version 1.0, IMS, May 2000.

IMS Content Packaging Best Practice & Implementation Guide Document, T.Anderson,
Version 1.0, IMS May 2000.
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2 XML Basics

The Content Packaging data model can be defined as a hierarchy. Hierarchical models are convenient for
representing data consisting of many elements and sub-elements. XML is perfectly suited for representing
hierarchical models. An XML document is a hierarchy comprised of elements that have contents and attributes.

2.1 Elements

An element isacomponent of adocument that has been identified in away a computer can understand. Each
element has atag name. When atag name is shown as"<TAGNAME>", with less-than and greater-than symbols
before and after the tag name, it serves as thestart-tag to mark the beginning of an element. When that same tag
name has aforward slash "/" added, it serves as an end-tag such as"</TAGNAME>". An element may have
contents between its start and end-tags, and may have one or moreattributes. When an XML element has a start
and end-tag (also called an opening and closing tag) with acommon name, it is considered to be "well -formed"
XML. The contents of an element are placed between the start and end-tags as shown below:

<TAGNAME>cont ent s</ TAGNAME>
2.1.1 Element Contents

An element may contain other elements, Parsed Character Data (PCDATA), Character Data (CDATA), or amixture
of PCDATA and elements. The allowable contents of an element areitscontent model. PCDATA really means any
character string that does not contain elements. PCDATA iswhat the bulk of elementswill use between their start
and end-tags. CDATA isdifferent in that it isamethod for adding any character datathat should not be processed.
For example, you could add some JavaScript code instructions using a CDATA section. A CDATA section tellsthe
parser not to look for any mark-up until after it locates the end of the CDATA section.

2.1.2 Element Attributes

An attribute provides additional information about an element. Attributes are away of attaching characteristics or
properties to the elements of adocument. An element may have more than one attribute. Attributes are contained
within the start tag of an element. Attributes are represented by an attribute name followed by an equal sign and the
attribute value in quotation marks:

<ti mefrane>
<begin restrict="1"> 1999- 07- 23 </ begi n>
</timefrane>

Inthisexample, thet i mef r ame element contains another element, thebegi n element. Thebegi n element has
one attribute "restrict", with the value"1". The value for the element BEGIN is" 1999- 07- 23" . These two
elementsthen makeup at i nef rane begi n date.

2.1.3 Element Names

Each element has a unique name, referred to as the tag name. XML is case-sensitive in its processing of tag names.
The IMS Content Packaging XML Binding adheres to the following tag name rules:

All tag names will conform to the rules for element naming as given within the XML Version 1.0 specification.
Names beginning in "xml" in any case or mix of cases are not permitted.

The IMShbinding will use only lowercase tag and element names.

Element names may not include words reserved by the XML specification. These include:

DOCTYPE
ELEMENT
ATTLIST
ENTITY

Tag names defined by the IM Sbinding may not be redefined.

IMS Global Learning Consortium 9
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2.2 Document Type Definitions

Thetag name, content model, and attributes of elements are defined in aDocument Type Definition (DTD)
statement. This may exist as an external file or ablock of text internal to an XML document. Internal DTDs are used
to override elements defined in external DTD files, so an internal DTD should be used with care. The DTD defines
the elements that may be used, and may define the contents of the elements.

This specification definesaDTD (IMSCONTENTv1pl.DTD) as a non-normative reference. Some XML editors
may make use of aDTD to help guide the developer in creating the proper elements at the proper locationsin an
XML file. Other developers will make use of DTDs to validate their XML documents to ensure their document is
consistent with all of the element names and locations defined in the DTD. Details of the construction of DTDs are
outside the scope of this document, but links to the XML Version 1.0 specification are included in the References
section of this document.

2.3 XML Schemas

A schemaisaformal specification of element names that indicates which elements are allowed in an XML
document, and in which combinations. New schema languages, such as those defined in the XM L-Schemas
Working Group, provide the same baseline functionality as a Document Type Definition (DT D). However, because
these schema languages are extensible, devel opers can augment them with additional information, such as data
types, inheritance, and presentation rules. This makes these new schema languages far more powerful than DTDs.
For more informetion about XML schemas, go to http://www.w3.org/XML/Schemahtml.

This specification definesaW3C XML Schema, and a Microsoft XML -Data Schema as non-normative references.
Some XML editors may make use of these schemas to help guide the developer in creating the proper elements at
the proper locationsin an XML file. Other developers will make use of the schemasto validate their XML
documents and/or to define extensions to the IM S Content Packaging Binding. Details of the construction of
schemas are outside the scope of this document.

2.4 Valid Character Sets

A Content Packaging record must use UTF-8 or UTF-16 encoding of the character sets as defined in 1SO 10646. See
the XML Version 1.0for more details on the specification of well-formed XML.

2.5 Special Handling Requirements
25.1 XML Reserved Characters

Some characters used in XML must be escaped when used outside of their XML defined usage as found in section
2.4 of the XML 1.0 specification. These characters are ampersand (&), less than (<), greater than (>), apostrophe ('),
and the double-quote character ().

These characters may be represented using either numeric character references or the strings"&","<",">","& apos;"”,

and""".
Below is a more complete quote from the W3C XML standards:

Quote from Extensible Markup Language (XML) 1.0
W3C Recommendation 10-February-1998
2.4 Character Data and Markup

"Text consists of intermingled character data and markup. Markup takes the form of start-tags, end-tags, empty-
element tags, entity references, character references, comments, CDATA section delimiters, document type
declarations, and processing instructions.

All text that is not markup constitutes the character data of the document.

The ampersand character (&) and the left angle bracket (<) may appear in their literal form only when used as
markup delimiters, or within a comment, a processing instruction, or a CDATA section. They are also legal within
the literal entity value of an internal entity declaration; see"4.3.2 Well-Formed Parsed Entities". If they are needed
elsewhere, they must be escaped using either numeric character references or thestrings"&" and "<" respectively.

IMS Global Learning Consortium 10
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Theright angle bracket (>) may be represented using the string ">", and must, for compatibility, be escaped using
">" or a character reference when it appearsin the string "]]>" in content, when that string is not marking the end
of a CDATA section.

In the content of elements, character data is any string of characters, which does not contain the start-delimiter of
any markup. In a CDATA section, character data is any string of characters not including the CDATA-section-close
delimiter, "]]>".

To allow attribute values to contain both single and doubl e quotes, the apostrophe or single-quote character (‘) may

be represented as " & apos;", and the double-quote character (") as""".

2.5.2 White Space Handling

Questions often arise as to whether web-based data transmission tools might inadvertently strip off or transform
some of the white space characters embedded in data transmitted between systems using XML. To eliminate
concern about thisissue, refer to the following quote from the W3C XML standards, which indicate that all white
space must be preserved where it is part of the data.

Quote from Extensible Markup Language (XML) 1.0
W3C Recommendation 10-February-1998
2.10 White Space Handling

"In editing XML documents, it is often convenient to use "white space" (spaces, tabs, and blank lines, denoted by the
non-terminal Sin this specification) to set apart the mark -up for greater readability. Such white spaceistypically
not intended for inclusion in the delivered version of the document. On the other hand, "significant” white space that
should be preserved in the delivered version is common, for example in poetry and source code.

An XML processor must always pass all charactersin a document that are not mark-up through to the application.
Avalidating XML processor must also inform the application which of these characters constitute white space
appearing in element content.

A special attribute named xml: space may be attached to an element to signal an intention that in that element, white
space should be preserved by applications. In valid documents, this attribute, like any other, must be declared if it is
used. When declared, it must be given as an enumerated type whose only possible values are "default" and
"preserve’. For example:

<!ATTLIST poem xml:space (default|preserve) 'preserve'>

The value "default" signalsthat applications' default white-space processing modes are acceptabl e for this element;
the value "preserve" indicates the intent that applications preserve all the white space. Thisdeclared intent is
considered to apply to all elements within the content of the element whereiit is specified, unless overridden with
another instance of the xml: space attribute. "

2.5.3 xinclude

The xinclude mechanism is a powerful way to support the aggregation and disaggregation of resources., and has
been included in this specification because we wanted to |everage the emerging standard from the W3C, rather than
invent yet another way of including external chunks of xml. However, at the time of publication of this
specification, the xinclude specification has not been finalized by the W3C, and no commercial xml parsers support
this syntax; thusit is recommended that content described and packaged using this specification do not make use of
the xinclude mechanism until it’ s specification is standardized and/or xml parsers support it.

IMS Global Learning Consortium 1
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3 Narrative Description of XML Binding

This specification defines the XML format using narrative. XML DTDs and XML Schemas that implement this
‘abstract’ format are referenced as non-normative parts of this specification.

3.1 <manifest> elements

Description. Thefirst, outermost <manifest> element in the Manifest encloses all the reference data. Subsequent
occurrences of the <manifest> elements within the outermost <manifest> are used to compartmentalize files, meta-
data, and organization structure for aggregation, disaggregation, and reuse. The best-practice use of the IMS Content
Packaging specification will result in each “learning object” or “atomic unit of learning” being placed within its own
<manifest> element.

metadata

<->|

arganizations

rEsOUrces {_>|
manifest

Figure 3.1 <manifest> elements.

manifest

Multiplicity. The outermost <manifest> occurs once and only within the IMSManifest file, (imsmanifest.xml).
<manifest> elements within the outermost <manifest> element occur zero or more times.

Attributes

identifier (required). Anidentifier, provided by an author or authoring tool, that is unique within the Manifest.
Datatype = string

version (optional). Identifies the version of the Manifest. I's used to distinguish between manifests with the
same identifier. Datatype = string

Elements
<metadata>
<organizations>
<resources>
<manifest>

3.11 <metadata>

Description. This element contains meta-data that is used to describe the resources described in the Manifest.

schema
— metadata {_}}—E

schemawversion =

manifest _ organizations <_>|
resources

— manifest

Figure 3.2 <metadata> elements.

Multiplicity. Occurs zero or once within a <manifest> element.

IMS Global Learning Consortium 12
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Elements
<schema>
<schemaversion>

IMSMeta-Data: Implementers are free to choose from any of the meta-data elements defined in the IMS Meta-
data Specification version 1.1

Example
<met adat a>
<schema>| M5 Cont ent </ schema>
<schemaver si on>1. 0</ schenaver si on>
<record xm ns="http://ww.insproject.org/netadata">
<gener al >
<title>
<l angstring | ang="en_US">Si npl e Mani f est </| angstring>
</title>
</ general >
</record>
</ met adat a>

3.1.2 <organizations>

Description. Describes one or more structures, or organizations for this package.

metadata
organizations <_}I— tableofcontents <_>|— item {_J l_l itern
FESOUrCEs
manifest

Figure 3.3 <organizations> elements.

ranifest @

Multiplicity. Occurs once within a <manifest> element.
Attributes

default (required). Identifies the default organization to use. Datatype = idref.
Elements

<tableof contents>

Example
<or gani zati ons defaul t="TCOCl" >
<t abl eof contents identifier="TOC1l" title="default">
<itemidentifier="ITEML" identifierref="RES1" title="Lesson 1">
<itemidentifier="ITEM" identifierref="RES2" title="Introduction 1"/>
<itemidentifier="ITEM3" identifierref="RES3" title="Content 1"/>
<itemidentifier="ITEMA" identifierref="RES4" title="Sunmary 1"/>
</itenp
<itemidentifier="1TEMb" identifierref="RES5" title="Lesson 2">
<itemidentifier="ITEMS" identifierref="RES6" title="Introduction 2"/>
<itemidentifier="ITEM/" identifierref="RES7" title="Content 2"/>
<itemidentifier="ITEMB" identifierref="RES8" title="Sumuary 2"/>
</itenmp
<itemidentifier="ITEM" identifierref="RES9" title="Lesson 3">
<itemidentifier="ITEMLO" identifierref="RES10" title="Introduction 3"/>
<itemidentifier="ITEML1" identifierref="RES11" title="Content 3"/>
<itemidentifier="1TEML2" identifierref="RES12" title="Summary 3"/>
</itenp
</t abl eof cont ent s>
</ or gani zat i ons>

IMS Global Learning Consortium 13
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3.1.3 <resources>

Description. This element identifies a collection of physical content files.

— metadata

organizations <_>|

metadata
manifest_J— resmure i <
fle

rEsaurces |

manifestref |

— manifest

Figure 3.4 <resources> elements.
Multiplicity. Occurs once and only once within a<manifest> element.
Attributes

xml:base (optional). This provides arelative path offset for the content file(s). The usage of thiselement is
defined in the XML Base Working Draft from the W3C. Datatype = string.

Elements
<resource>
<manifestref>

Example
<resour ces>
<resource identifier="RESOURCEL" type="webcontent" href="Iessonl. htni>
<file href="1essonl. ht />
</ resource>

<resource identifier="RESOURCE2" type="webcontent” href="introl. ht ni>
<file href="introl. htni/>
</ resource>

<resource identifier="RESOURCE3" type="webcontent"” href="contentl. htni>
<file href="contentl. htni/>
</ resource>
</resources>

3.2 <metadata> elements
3.2.1 <schema>

Description. Describes the schema used— e.g. IMSCONTENT. If no schema element is present, it isassumed to be
“IMSCONTENT”. Datatype = string.

Multiplicity. Occurs zero or once within <metadata>.

Example
<schenma>| M5 Cont ent </ schema>

3.2.2 <schemaversion>

Description. Describes version of the above schema—e.g. 1,0, 1.1. If no version is present, it is assumed to be
“1.0". Datatype = string.

Multiplicity. Occurs zero or once within <metadata>.

IMS Global Learning Consortium 14
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Example
<schemaver si on>1. 0</ schenmaver si on>

3.2.3 IMSMeta-data

Description. Seethe IM SMeta-data Specification version 1.1 for more detail on the meta-data that are available for
describing and cataloguing content packages.

Multiplicity. Defined inthe IMS Meta-Data Specification 1.1.
Example

a) Inline meta-data
<record xm ns="http://ww.insproject.org/netadata">
<general >
<title>
<l angstring | ang="en_US">Si npl e Mani fest</Ilangstring>
</title>
</ general >
</record>

b) External meta-data
<net adat a>

<xi ncl ude: i ncl ude href="nmetadat a/ mani fest 1nd. xm "/ >
</ net adat a>

3.3 <organizations> elements

3.3.1 <tableofcontents>

Description. This element describes a particular hierarchical organization.
Multiplicity. Occurs zero or more times within <organizations>.
Attributes

identifier (required). Anidentifier, provided by an author or authoring tool, that is unique within the Manifest.
Datatype=id.

title (optional). Title of the Table of Contents. Datatype = string.
Elements
<item>

Example

<t abl eof contents identifier="TOC1" title="Default TOC >
<itemidentifier="TOCL | TEML" identifierref="RESOURCEL" title="Titlel"/>
<itemidentifier="TOCL_ | TEM" identifierref="RESOURCE2" title="Title2"/>

</t abl eof cont ent s>

332 <item>
Description. This element describes a node within a structure.
Multiplicity. Occurs zero or more times within <tableof contents> and zero or more times within <item>.
Attributes
identifier (required). Anidentifier that is unique within the Manifest. Datatype = id.

identifierref (optional). A reference to a <resource> identifier (within same package) or tableofcontents
identifier (within a different package) that is used to resolve the ultimate location of thefile. If no identifierref is
supplied, it is assumed that there is no content associated with this entry in the table of contents. Datatype =
idref.

title (optional). Title of theitem. Datatype = string.

IMS Global Learning Consortium 15
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isvisible (optional) . Indicates whether or not this resource is displayed when the unit of instruction is rendered.
If not present, valueis assumed to be “1”. Datatype = boolean

parameters (optional). Static parameters to be passed to the content file at launch time. Datatype = string.
Elements
<item>

Example
<itemidentifier="TOCl_| TEM" identifierref="RESOURCE2"
title="Parsing XM." isvisible="0" paraneters="?process. asp">

3.4 <resources> elements

A collection of referencesto resources. There is no assumption of order or hierarchy. Resources can be described
inline, or externally using <xinclude:sinclude> syntax.

3.4.1 <resource>
Description. This element describes a specific content file.
Multiplicity. Occurs zero or more times within <resources>.
Attributes
identifier (required) . Anidentifier, provided by the author or authoring tool, that is unique within the Manifest.

type (required). A string that identifies the type of resource. This specification defines only the base type of
“webcontent”.

xml:base (optional). This provides arelative path offset for the content file(s). The usage of this element is
defined in the XML Base Working Draft from the W3C. Data type = string.

href (optional). A referenceto the “entry point” of this resource.

Elements
<metadata>
<file>

Example

a) Inlineresource
<resource identifier="RESOURCEL" type="webcontent” href="topics/course. htni>
<met adat a/ >
<file href="topics/course. htn/>
<file href="depfiles/picl.gif"/>
<file href="depfiles/pic2.gif"/>
</ resource>

b) External resource

<resource identifier="RESOURCE2a" type="webcontent”>
<xi ncl ude: i ncl ude href="resource2a.xm"/>

</ resource>

3.4.2 <metadata>

Description. This element contains meta-data that describes the resource. |mplementers are free to choose from any
of the meta-data elements defined in the IMS M eta-data Specification version 1.1 or to define their own meta-data
schema.

Multiplicity. Occurs zero or once within <resource>.
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343 <file>

Description. Identifies one or more local files that this resource is dependent on. This includes the resource being
referenced in the href attribute of <resource>. If the resource references an absolute url (using href), <file>
element(s) are not required.

Multiplicity. Occurs one or more times within <resource>.
Attributes
href (required). URL of thefile.

Example
<file href="topics/course. htni/>

3.4.4 <manifestref>

Description. This element contains areference to a <manifest> element upon which filesin this <resource> element
depend.

Multiplicity. Occurs zero or more times within <resource>.
Attributes

identifierref (required). A reference to a package element upon which resourcesin this package’ s <resources>
depend.

Example
<mani festref identifier="MN FEST4"/>

3.5 Extensibility

The IM S Content Packaging XML Binding is extensible through the use of XML Namespaces and XML Schemas.
It is expected that the extensibility mechanism will be used to describe additional types of meta-data, organizations,
and resources. More information and examples of extensibility are contained in the IMS Content Packaging Best
Practice Guide.
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4 Samples

The samples referenced by the IM S Content Packaging Specification are available for download from
http://www.imsproject.org/specifications.html

4.1 Simple Manifest

[llustrates a simple manifest that makes use of the IMS Content Packaging DTD for document validation.

<?xm version="1.0"?>
<mani f est identifier="MAN FEST1">
<net adat a>
<schena>l M5 Cont ent </ schema>
<schemaver si on>1. 0</ schemaver si on>
<record xm ns="http://ww.insproject. org/netadata">
<gener al >
<title>
<l angstring | ang="en_US">I M5 Content Packagi ng Sampl e -
Mani f est</| angstri ng>
</title>
</ general >
</record>
</ met adat a>

<organi zati ons defaul t ="TOCL" >
<t abl eof contents identifier="TOC1l" title="default">

<itemidentifier="ITEML" identifierref="RESOURCEL" title="Lesson

<itemidentifier="ITEM" identifierref="RESOURCE2"
title="Introduction 1"/>

<itemidentifier="ITEM3" identifierref="RESOURCE3" title="Content

1"/ >

<itemidentifier="1TEMA" identifierref="RESOURCE4" title="Summary 1"/>

</itenp

<itemidentifier="ITEM" identifierref="RESOURCES" title="Lesson 2">

<itemidentifier="1TEMs" identifierref="RESOURCEG"
title="Introduction 2"/>

<itemidentifier="ITEM/" identifierref="RESOURCE7" title="Content 2"/>
<itemidentifier="1TEMB" identifierref="RESOURCE8" title="Summary 2"/>

</itenp

<itemidentifier="1TEMB" identifierref="RESOURCE9" title="Lesson 3">

<itemidentifier="ITEMLO" identifierref="RESOURCEL1OQ"
title="Introduction 3"/>

<itemidentifier="ITEML1" identifierref="RESOURCELL"
title="Content 3"/>

<itemidentifier="1TEML2" identifierref="RESOURCE12"
title="Summary 3"/>

</itenp
</t abl eof cont ent s>
</ organi zati ons>

<resources>

<resource identifier="RESOURCEL1" type="webcontent" href="|essonl. htni>

<file href="lessonl. htm'/>
</ resource>

<resource identifier="RESOURCE2" type="webcontent" href="introl. htn>

<file href="introl. htn'/>
</ resource>

<resource identifier="RESOURCE3" type="webcontent" href="contentl. htni>

<file href="contentl. htni/>
</ resource>
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<resource identifier="RESOURCE4" type="webcontent"
<file href="summaryl. htni'/>
</ resource>

<resource identifier="RESOURCE5S" type="webcontent"
<file href="1esson2. htni/>
</ resource>

<resource identifier="RESOURCE6" type="webcontent"
<file href="intro2. htni/>
</ resource>

<resource identifier="RESOURCE7" type="webcontent"
<file href="content2. htni/>
</ resource>

<resource identifier="RESOURCE8" type="webcontent"
<file href="sunmary2. ht ni'/ >
</ resource>

<resource identifier="RESOURCES" type="webcontent"
<file href="1esson3. htni/>
</ resource>

<resource identifier="RESOURCELD" type="webcontent"
<file href="intro3. htn'/>
</ resource>

<resource identifier="RESOURCEL11l" type="webcontent"
<file href="content3. htni/>
</ resource>

<resource identifier="RESOURCE12" type="webcontent"
<file href="sunmary3. ht ni'/ >
</ resource>
</resources>
</ mani f est >

4.2 Full Meta-data

href =" summaryl1. ht ni' >

href ="1esson2. ht m'>

href="intro2. ht n'>

href="content 2. ht m'>

hr ef =" sunmary2. ht ni' >

href ="1 esson3. ht m'>

href="intro3. ht ni'>

href="content 3. ht m'>

hr ef =" summar y3. ht m' >

[llustrates a simple manifest with a comprehensive meta-data section that draws from the IMSIEEE LOM Meta-

data specification.

<?xm version="1.0"?>
<mani fest identifier="MAN FEST1"
xm ns="http://ww. i nsproject.org/content">

<net adat a>
<schema>l M5 Cont ent </ schema>
<schemaver si on>1. 0</ schemaver si on>

<record xm ns="http://ww.insproject.org/netadata">

<met amet adat a>
<cat al ogentry>
<cat al ogue>| M5- Test </ cat al ogue>
<entry>

<l angstring>1999. 000003</| angstri ng>

</entry>

</ cat al ogentry>

<cat al ogentry>
<cat al ogue>ABC123</ cat al ogue>
<entry>
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<l angstring | ang="en_US">123A</| angstring>
</entry>
</ cat al ogentry>
<contri but e>
<rol e>
<l angstring | ang="en">Aut hor </ | angstri ng>
</rol e>
<centity>
<vcar d>
BEG N: vCard
FN: Chris Moffatt
N: Mof f at t
END: vCar d
</vcard>
</centity>
<dat e>
<dat et i me>1999- 08- 05</ dat et i me>
</ dat e>
</ contri bute>
<met adat aschenme>| M5: 1. 1</ et adat ascheme>
<!-- English as default netadata | anguage. -->
<l anguage>en_US</ | anguage>
</ met anmet adat a>
<gener al >
<title>
<l angstring | ang="en_US">I M5 Cont ent Packagi ng Sanple — Full
Met adat a</ | angstri ng>
</title>
<cat al ogentry>
<cat al ogue>l SBN</ cat al ogue>
<entry>
<l angstring>0-534-26702-5</| angstri ng>
</entry>
</ cat al ogentry>
<l anguage>en_US</ | anguage>
<descri ption>
<!--English description-->
<l angstring | ang="en_US">A sanpl e content packaging record
</l angstring>
<!--French Description -->
<langstring lang="fr">Un programe...</|angstring>
</ description>
<keywor ds>
<!--English Keywords, unordered |ist-->
<l angstring | ang="en">content interchange</|angstring>
<l angstring | ang="en">| earni ng obj ects</I|angstring>
<l angstring | ang="en">e-I earni ng</| angstri ng>
</ keywor ds>
<cover age>
<l angstring | ang="en">Sanpl e code</| angstri ng>
</ cover age>
<structure>
<l angstring | ang="en">Hi erarchi cal </| angstri ng>
</ structure>
<aggr egati onl evel >2</ aggr egati onl evel >
</ general >
<lifecycl e>
<version>
<l angstring | ang="en">1.0</|angstring>
</version>
<status>
<l angstring | ang="en">Fi nal </| angstring>
</ status>
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<!--Contains an unordered list of contribute-->
<contri but e>
<rol e>
<l angstring | ang="en">Aut hor </| angstri ng>
</rol e>
<centity>
<vcar d>
BEGQ N: vCard
FN: Chris Mffatt
N: Mof f at t
END: vCar d
</vcard>
</centity>
<dat e>
<dat eti ne>2000</ dat et i me>
</ dat e>
</contribute>
<contri bute>

<rol e>
<l angstring | ang="en">Publ i sher</1angstri ng>
</rol e>
<centity>
<vcard>
BEGQ N: vCard
ORG | M5 G obal Learni ng Corporation
END: vCard
</vcard>
</centity>
<dat e>

<dat et i ne>2000</ dat et i me>
<descri pti on>
<l angstring | ang="en_US">20t h Century</langstring>
</ descri pti on>
</ dat e>
</ contribute>
</lifecycle>
<t echni cal >
<f or mat >
<l angstring | ang="en">XM. 1. 0</Il angstring>
</ for mat >
<si ze>70306</ si ze>
<l ocation type="URI">http://ww.insproject.org/content</|ocation>
<requi rement s>
<type>
<l angstring | ang="en">Bi ndi ng</Il angstri ng>
</type>
<nane>
<l angstring | ang="en">XM.</| angstring>
</ name>
<m ni nunver si on>1. 0</ m ni nunver si on>
<maxi nmunver si on>5. 2</ maxi nunver si on>
</ requirenents>
<instal |l ationremarks>
<l angstring | ang="en">Downl oad</ | angstri ng>
</installationremarks>
<ot her pl at f or nr equi r ement s>
<l angstring | ang="en">Requires web browser for rendering
</l angstring>
</ ot her pl at f or nr equi r enent s>
<duration/ >
</t echni cal >
<educat i onal >
<l ear ni ngr esour cet ype>
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<l angstring | ang="en">Sanpl es</| angstri ng>
</ | ear ni ngr esour cet ype>
<interactivitylevel >3</interactivitylevel >
<senmanti cdensi t y>2</ semanti cdensity>
<i nt endedenduserr ol e>
<l angstring | ang="en">Techni cal |nplenentor</|angstring>
</i ntendedenduserrol e>
<l ear ni ngcont ext >
<l angstring | ang="en" >l ndustry</Il angstri ng>
</ | ear ni ngcont ext >
<t ypi cal ager ange>
<l angstring | ang="en">18-99</| angstri ng>
</ typi cal ager ange>
<descri ption>
<l angstring | ang="en">Sanpl e code</| angstri ng>
</ descripti on>
<l anguage>en_US</ | anguage>
</ educati onal >
<right s>
<cost >
<l angstring | ang="en">no</I| angstring>
</ cost >
<copyri ght andot herrestricti ons>
<l angstring | ang="en_US">no</| angstring>
</ copyri ght andot herrestrictions>
</rights>
</record>
</ met adat a>

<organi zati ons defaul t="TOCL" >
<t abl eof contents identifier="TOCLl" title="default">
<itemidentifier="ITEM" identifierref="RESOURCE1" title="Lesson 1">
<itemidentifier="ITEM" identifierref="RESOURCE2"
title="Introduction 1"/>
<itemidentifier="ITEM3" identifierref="RESOURCE3" title="Content 1"/>
<itemidentifier="ITEMA" identifierref="RESOURCE4" title="Summary 1"/>
</itenp
<itemidentifier="ITEMb" identifierref="RESOURCE5S" title="Lesson 2">
<itemidentifier="1TEMs" identifierref="RESOURCEG"
title="Introduction 2"/>
<itemidentifier="ITEM/" identifierref="RESOURCE7" title="Content 2"/>
<itemidentifier="ITEMB" identifierref="RESOURCES" title="Summary 2"/>
</itenp
<itemidentifier="ITEM" identifierref="RESOURCE9" title="Lesson 3">
<itemidentifier="|ITEMLO" identifierref="RESOURCELQ"
title="Introduction 3"/>
<itemidentifier="ITEML1" identifierref="RESOURCEL1L1"
title="Content 3"/>
<itemidentifier="ITEML2" identifierref="RESOURCEL12"
title="Summary 3"/>
</itenp
</t abl eof cont ent s>
</ organi zat i ons>

<resour ces>
<resource identifier="RESOURCEL" type="webcontent" href="Iessonl. htni>
<file href="Iessonl. ht />
</ resource>

<resource identifier="RESOURCE2" type="webcontent" href="introl. htni>
<file href="introl. htni/>
</ resource>
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<resource identifier="RESOURCE3'
<file href="contentl. htni'/>
</ resource>

<resource identifier="RESOURCE4"
<file href="sunmaryl. ht ni'/ >
</ resource>

<resource identifier="RESOURCES"
<file href="lesson2. htni/>
</ resource>

<resource identifier="RESOURCE6G"
<file href="intro2. htnm'/>
</ resource>

<resource identifier="RESOURCE7"
<file href="content2. htni/>
</ resource>

<resource identifier="RESOURCES"
<file href="sunmary2. ht ni'/ >
</ resource>

<resource identifier="RESOURCE9"
<file href="1esson3. htni'/>
</ resource>

<resource identifier="RESOURCELD" type="webcontent"

<file href="intro3. htn'/>
</ resource>

<resource identifier="RESOURCEL1Ll" type="webcontent"

<file href="content3. htn/>
</ resource>

<resource identifier="RESOURCE12" type="webcontent"

<file href="sunmary3. ht n'/ >
</ resource>
</ resour ces>
</ mani f est >

4.3 All Elements

t ype="webcontent"

type="webcont ent "

t ype="webcont ent"

type="webcont ent"

t ype="webcontent"

t ype="webcontent"

t ype="webcont ent "

href="content 1. ht ni'>

href =" summary1. ht ni' >

href ="1 esson2. ht m'>

href="intro2. ht n'>

href="content 2. ht ni'>

hr ef =" sunmary2. ht ni' >

href ="1 esson3. ht m'>

href="intro3. ht ni'>

href="content 3. ht ni'>

hr ef =" summar y3. ht m' >

[lustrates amanifest that uses all elements and attributes defined in the IMS Content XML Specification.

<?xm version="1.0"7?>

<mani fest identifier="MAN FEST1" version="1.0">

<net adat a>
<schema>| M5 Cont ent </ schema>

<schemaver si on>1. 0</ schemaver si on>

<record xm ns="http://ww.insproject.org/netadata">

<gener al >
<title>

<l angstring lang="en_US"> | M5 Content Packagi ng Sanple — All

El ement s</| angstri ng>
</title>
</ general >
</record>
</ met adat a>

<organi zati ons defaul t="TOCl" >
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<t abl eof contents identifier="TOC1" title="default">
<itemidentifier="ITEML" identifierref="RESOQURCEL"
title="Lesson 1" isvisible="1">
<itemidentifier="1TEM" identifierref="RESOURCE2"
title="Introduction 1" isvisible="1"/>
<itemidentifier="1TEM3" identifierref="RESOURCE3"
title="Content 1" isvisible="1"/>
<itemidentifier="|TEMA" identifierref="RESOURCE4"
title="Summary 1" isvisible="1"/>
<litemp
<itemidentifier="ITEMb" identifierref="RESOQURCES"
title="Lesson 2" isvisible="0">
<itemidentifier="ITEM6" identifierref="RESOURCE6G"
title="Introduction 2" isvisible="0"/>
<itemidentifier="ITEM/" identifierref="RESOURCE7?"
title="Content 2" isvisible="0"/>
<itemidentifier="ITEMB" identifierref="RESOURCES" title="Sumary 2"
i svisible="0"/>
</itenp
<itemidentifier="ITEM" identifierref="RESOURCE9" title="Lesson 3"
i svisible="1">
<itemidentifier="|ITEMLO" identifierref="RESOURCELQ"
title="Introduction 3" isvisible="1"
par anet ers="f 00"/ >
<itemidentifier="ITEML1" identifierref="RESOURCEL1" title="Content 3"
isvisible="1"/>
<itemidentifier="1TEML2" identifierref="RESOURCEL2" title="Sumary 3"
isvisible="1"/>
</itenp
</t abl eof cont ent s>
</ organi zati ons>

<resour ces>
<resource identifier="RESOURCEL" type="webcontent" href="Iessonl. htni>
<met adat a>
<record xm ns="http://ww.insproject.org/ netadata">
<general >
<title>
<l angstring | ang="en_US">Resource 1</l angstring>
</title>
</ general >
</record>
</ met adat a>
<file href="Iessonl. ht />
</ resource>

<resource identifier="RESOURCE2" type="webcontent" href="introl. htni>
<file href="introl. htni/>
</ resource>

<resource identifier="RESOURCE3" type="webcontent" href="contentl. htni>
<file href="contentl. htn/>
</ resource>

<resource identifier="RESOURCE4" type="webcontent" href="summaryl. htni>
<file href="sunmaryl htnf/>
</ resource>

<resource identifier="RESOURCES" type="webcontent" href="Iesson2. htni>
<file href="1esson2. htni/>
</ resource>

<resource identifier="RESOURCE6" type="webcontent" href="intro2. htni>
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<file href="intro2. htm'/>
</ resource>

<resource identifier="RESOURCE7" type="webcontent" href="content2. htni>
<file href="content2. htn/>
</ resource>

<resource identifier="RESOURCE8" type="webcontent" href="summary2. htni>
<file href="sunmary2. ht ni'/ >
</ resource>

<resource identifier="RESOURCES" type="webcontent" href="Iesson3. htnl>
<file href="1esson3. htni/>
</ resource>

<resource identifier="RESOURCELD" type="webcontent” href="intro3. htni>
<file href="intro3. htn'/>
</ resource>

<resource identifier="RESOURCEL11l" type="webcontent"” href="content3. htn'>
<file href="content3. htni/>
</ resource>

<resource identifier="RESOURCEL12" type="webcontent" href="sumary3. htnm'>
<file href="sunmary3. ht ni'/ >
</ resource>
</resources>
</ mani f est >

4.4 Multiple TOCs

[llustrates the use of multiple tables of contents, to provide multiple paths through a course.

<?xm version="1.0"7?>
<mani fest identifier="MAN FEST1" >
<net adat a>
<schema>l M5 Cont ent </ schema>
<schemaver si on>1. 0</ schemaver si on>
<record xm ns="http://ww.insproject. org/netadata">
<gener al >
<title>
<l angstring |l ang="en_US"> | M5 Content Packaging Sanple — Multiple
TOC s</ | angstring>
</[title>
</ general >
</record>
</ met adat a>

<organi zati ons defaul t="TOCl" >
<t abl eof contents identifier="TOC1" title="All Lessons">
<itemidentifier="ITEML" identifierref="RESOURCEL" title="Lesson 1">
<itemidentifier="|TEM" identifierref="RESOQURCE2"
title="Introduction 1"/>
<itemidentifier="ITEM3" identifierref="RESOURCE3" title="Content 1"/>
<itemidentifier="1TEMA" identifierref="RESOURCE4" title="Summary 1"/>
</itenp
<itemidentifier="1TEMb" identifierref="RESOURCES" title="Lesson 2">
<itemidentifier="ITEM" identifierref="RESOURCE6G"
title="Introduction 2"/>
<itemidentifier="|ITEM/" identifierref="RESOURCE7" title="Content 2"/>
<itemidentifier="ITEMB" identifierref="RESOURCES" title="Summary 2"/>
</itenp
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<itemidentifier="1TEMD" identifierref="RESOURCES" title="Lesson 3">

<itemidentifier="1TEMLO" identifierref="RESOURCELOQ"
title="Introduction 3"/>
<itemidentifier="ITEML1" identifierref="RESOURCEL1L"
title="Content 3"/>
<itemidentifier="ITEML2" identifierref="RESOURCE12"
title="Summary 3"/>
</itenmr
</ t abl eof cont ent s>
<t abl eof contents identifier="TOC2" title="Content Topics">
<itemidentifier="TOC2_I TEMB" identifierref="RESOURCE3"
title="Content 1"/>
<itemidentifier="TOC2_ | TEM/" identifierref="RESOURCE7"
title="Content 2"/>
<itemidentifier="TOC2_I TEML1" identifierref="RESOURCE1Ll"
title="Content 3"/>
</ t abl eof cont ent s>
<t abl eof contents identifier="TOC3" title="Sunmary Topics">
<itemidentifier="TOC3 | TEM" identifierref="RESOURCE4"
title="Sunmary 1"/>
<itemidentifier="TOC3_I TEMB" identifierref="RESOURCES"
title="Sumrary 2"/>
<itemidentifier="TOC3 | TEML2" identifierref="RESOURCE12"
title="Sunmary 3"/>
</t abl eof cont ent s>
</ organi zati ons>

<resources>

<resource identifier="RESOURCEL" type="webcontent" href="Iessonl. htni>

<file href="lessonl. htni/>
</ resource>

<resource identifier="RESOURCE2" type="webcontent" href="introl. htni>

<file href="introl. htm'/>
</ resource>

<resource identifier="RESOURCE3" type="webcontent" href="contentl. htni>

<file href="contentl. htni'/>
</ resource>

<resource identifier="RESOURCE4" type="webcontent" href="summaryl. htni>

<file href="sunmaryl. ht ni'/ >
</ resource>

<resource identifier="RESOURCE5" type="webcontent" href="1esson2. htni>

<file href="1esson2. htn'/>
</ resource>

<resource identifier="RESOURCE6G" type="webcontent" href="intro2. htn>

<file href="intro2. htnm'/>
</ resource>

<resource identifier="RESOURCE7" type="webcontent" href="content2. htni>

<file href="content2. htn/>
</ resource>

<resource identifier="RESOURCE8" type="webcontent" href="summary2. htni>

<file href="sunmary2. ht m'/ >
</resource>

<resource identifier="RESOURCES" type="webcontent" href="Iesson3. htni>

<file href="1esson3. htn'/>
</ resour ce>
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<resource identifier="RESOURCELQ" type="webcontent" href="intro3. htn>
<file href="intro3. htnf/>
</ resource>

<resource identifier="RESOURCE11l" type="webcontent” href="content3. htm>
<file href="content3. htni/>
</ resource>

<resource identifier="RESOURCEL12" type="webcontent" href="sunmary3. htn'>
<file href="sunmary3. ht n'/ >
</ resource>
</ resources>
</ mani f est >

4.5 Using Sub Manifests for Content Aggregation/Disaggregation

[llustrates the use of sub manifeststo promote reuse. This example takes the "Simple Manifest" example, and
implementsit using sub manifests.

<?xm version="1.0"7?>
<mani fest identifier="MAN FEST1" >
<net adat a>
<schema>l M5 Cont ent </ schema>
<schemaver si on>1. 0</ schemaver si on>
<record xm ns="http://ww.insproject.org/netadata">
<gener al >
<title>
<l angstring |l ang="en_US"> | M5 Content Packagi ng Sanple — Sub-
Mani f est s</ | angstring>
</title>
</ general >
</record>
</ met adat a>

<organi zati ons defaul t="TOCL" >
<t abl eof contents identifier="TOCl" title="default">
<itemidentifier="TOCl | TEML" identifierref="TOC2" title="Lesson 1"/>
<itemidentifier="TOCL_| TEM" identifierref="TOC3" title="Lesson 2"/>
<itemidentifier="TOCl_| TEM3" identifierref="TOC4" title="Lesson 3"/>
</t abl eof cont ent s>
</ organi zati ons>

<r esour ces>
<mani festref identifierref="MN FEST2"/>
<mani festref identifierref="MN FEST3"/>
<mani festref identifierref="MN FEST4"/>
</resources>

<mani fest identifier="MN FEST2" >
<net adat a>
<schene>l M5 Cont ent </ schena>
<schemaver si on>1. 0</ schenaver si on>
<record xm ns="http://ww.insproject.org/netadata">
<gener al >
<title>
<l angstring | ang="en_US">Lessonl</| angstri ng>
</title>
</ general >
</record>
</ met adat a>
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<organi zations defaul t ="TOC2" >
<t abl eof contents identifier="TOC2" title="default">
<itemidentifier="TOC2_| TEML" identifierref="RESOURCEL"
title="Lesson 1">
<itemidentifier="TOC2_| TEMR" identifierref="RESOURCE2"
title="Introduction 1"/>
<itemidentifier="TOC2_I TEMB" identi fierref="RESOURCE3"
title="Content 1"/>
<itemidentifier="TOC2_ | TEMA" identifierref="RESOURCE4"
title="Summary 1"/>
<[itenp
</t abl eof cont ent s>
</ or gani zati ons>

<r esour ces>
<resource identifier="RESOURCEL" type="webcontent” href="1essonl. htni>
<file href="lessonl. htni/>
</ resour ce>

<resource identifier="RESOURCE2" type="webcontent" href="introl. htni>
<file href="introl. ht />
</ resource>

<resource identifier="RESOURCE3" type="webcontent" href="content1. htni>
<file href="contentl. htm'/>
</ resource>

<resource identifier="RESOURCE4" type="webcontent" href="summaryl. htni>
<file href="summaryl. htni/>
</ resour ce>
</resources>
</ mani f est >

<mani fest identifier="MAN FEST3" >
<net adat a>
<schema>I M5 Cont ent </ schema>
<schenaver si on>1. 0</ schenmaver si on>
<record xm ns="http://wwmv. i nsproj ect. org/ netadata">
<gener al >
<title>
<l angstring | ang="en_US">Lesson2</| angstri ng>
</[title>
</ general >
</record>
</ et adat a>

<or gani zati ons defaul t ="TOC3" >
<t abl eof contents identifier="TOC3" title="default">
<itemidentifier="TOC3 | TEML" identifierref="RESOURCES"
title="Lesson 2">
<itemidentifier="TOC3_I TEM2" identifierref="RESOURCEG"
title="Introduction 2"/>
<itemidentifier="TOC3_ | TEM3" identifierref="RESOURCE7"
title="Content 2"/>
<itemidentifier="TOC3_| TEMA" identifierref="RESOURCES"
title="Summary 2"/>
<[itenp
</ t abl eof cont ent s>
</ organi zati ons>

<resour ces>
<resource identifier="RESOURCES" type="webcontent" href="1esson2. htni>
<file href="lesson2. htni'/>
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</ resource>

<resource identifier="RESOURCEE" type="webcontent” href="intro2. htn>

<file href="intro2. htni/>
</ resource>

<resource identifier="RESOURCE7" type="webcontent" href="content2. htni>

<file href="content2. htn'/>
</ resource>

<resource identifier="RESOURCE8" type="webcontent" href="summary2. ht ni'>

<file href="summary2. htni/>
</ resource>
</ resour ces>
</ mani f est >

<mani fest identifier="MAN FEST4" >
<net adat a>
<schema>l M5 Cont ent </ schema>
<schenmaver si on>1. 0</ schenmaver si on>

<record xm ns="http://ww.insproject.org/netadata">

<gener al >
<title>

<l angstring | ang="en_US">Lessonl</| angstri ng>

</[title>
</ general >
</record>
</ met adat a>

<organi zations defaul t ="TOX4" >
<t abl eof contents identifier="TOC4"
<itemidentifier="TOC4 | TEML"
title="Lesson 1">

<itemidentifier="TOC4_| TEMR"
title="Introduction 1"/>
<itemidentifier="TOC4 | TEM3"

title="Content 1"/>

<itemidentifier="TOC4_| TEMA"

title="Summary 1"/>
<litenmp
</t abl eof cont ent s>
</ organi zati ons>

<resources>

title="default">
i dentifierref="RESOURCE9S"

i dentifierref="RESOQURCE10"
identifierref="RESOURCEL1"

identifierref="RESOQURCE12"

<resource identifier="RESOURCE9" type="webcontent" href="1esson3. htn'>

<file href="lesson3. htni/>
</ resource>

<resource identifier="RESOURCELQ" type="webcontent" href="intro3.htm>

<file href="intro3. htn/>
</ resource>

<resource identifier="RESOURCE11l"
<file href="content3. htni'/>
</ resource>

type="webcontent" href="content3. ht ni'>

<resource identifier="RESOURCE12" type="webcontent" href="sumuary3. htni'>

<file href="sumrary3. htni'/ >
</ resource>
</ resour ces>
</ mani f est >
</ mani f est >
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4.6 Using xinclude for Content Aggregation/Disaggregation

[llustrates how to use xmlinclude to support flexible aggregation and disaggregation. See section 2.5.3 regarding the
use of xinclude.

<?xm version="1.0"?>
<mani fest identifier="MANI FEST1" xm ns="x-schena: | M5_CONTENTv1pO. xdr"
xm ns: xi ncl ude="http://ww. w3. or g/ 1999/ XM/ xi ncl ude" >
<net adat a>
<schena>l M5 Cont ent </ schema>
<schemaver si on>1. 0</ schemaver si on>
<record xm ns="x-schenma: | M5_METADATAv1pl. xdr" >
<gener al >
<title>
<langstring |l ang="en_US"> | M5 Content Packagi ng Sanple -
xi ncl ude</ | angstri ng>
</title>
</ general >
</record>
</ met adat a>

<organi zati ons defaul t="TOCl" >
<t abl eof contents identifier="TOCl" title="default">
<itemidentifier="TOCl_I| TEML" identifierref="TOC2" title="Lesson

1"/ >

<itemidentifier="TOCL | TEM" identifierref="TOC3" title="Lesson
2"/ >

<itemidentifier="TOCl_I| TEMB" identifierref="TOC4" title="Lesson
3"/ >

</ t abl eof cont ent s>
</ organi zati ons>

<r esour ces>
<mani festref identifierref="MN FEST2"/>
<mani festref identifierref="MN FEST3"/>
<mani festref identifierref="MN FEST4"/>
</ resour ces>

<xi ncl ude: i ncl ude href="1essonl _nmanifest.xm"/>

<xi ncl ude: i nclude href="1esson2_nani fest.xm"/>

<xi ncl ude:include href="1esson3_manifest.xm"/>
</ mani f est >

4.7 Implementing Extensions using Namespaces

Illustrates how extensions can be included in a manifest.

<?xm version="1.0"7?>

<mani fest identifier="MAN FEST1" versi on="1.0"

xm ns="http://ww.insproject.org/content”

xm ns:i msnd="ht t p: // www. i mspr oj ect . or g/ met adat a"

xm ns: xi ncl ude="http://ww. w3. or g/ 1999/ XM/ xi ncl ude"

<net adat a>
<schema>l M5 Cont ent </ schema>
<schemaver si on>1. 0</ schemaver si on>
<i msnd: net anet adat a>
<i msnd: et adat aschenme>I M5 Met adata 1. 1</i nsnd: net adat aschene>
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</imsmd: net amet adat a>
<i msmd: gener al >
<imsnd: description>This is a sanple of an I MS mani fest for a package
identified as MANI FEST1. This exanple is intended to use all of the
el enents available in the | MS_CONTENT Schema and a few from ot her
avai | abl e schemas including the Dublin Core, ADL, | M5 Question and Test,
and | M5 neta-data. This exanple will validate using the |nternet
Explorer 5.0 XM. parser given that all of the schemas referenced are in
the same folder as this XML manifest file.
</imsnd: descri pti on>
</imsmd: gener al >

<xi ncl ude: i ncl ude href="netadat a/ packagelnd. xm "/ >
</ met adat a>

<organi zati ons defaul t="TOCL" >
<t abl eof contents identifier="TOC1" title="default TOC'>
<itemidentifier="TOCL | TEML" identifierref="RESOURCEL" i svisible="1"/>
<itemidentifier="TOCL_| TEM" identifierref="RESOURCE2" title="Parsing XM"
par anet er s="?pr ocess. asp" >
<itemidentifier="TOCL | TEM2a" identifierref="RESOURCE2a"
title="Opening the file"/>
</itemp
<itemidentifier="TOCL_| TEM3" identifierref="TEST1"/>
</t abl eof cont ent s>

<course xm ns="urn:schemas-i msproj ect-org-adl ">
<bl ock id="B1">
<identification>
<title>Introduction to Bl ocks 101</title>
<descri pti on>
Si npl e bl ock of course elenents; not nuch to build with yet.
</ descri pti on>
</identification>
<au i d="Al1">
<i dentification>
<title>Building Wth Atons</title>
</identification>

<l aunch>
<l ocati on>aul. ht ml </ | ocati on>
</l aunch>
</ au>

<au i d="A2">
<identification>
<title>Splitting Atoms Wth Hairs</title>
</identification>

<l aunch>
<l ocation>au2. html </| ocati on>
</l aunch>
</ au>
</ bl ock>

</ cour se>
</ organi zati ons>

<resour ces>
<resource identifier="RESOURCEL" type="webcontent" href="ch0ld. ht ni'>
<net adat a>
<xi ncl ude: i ncl ude href="ch01d. nd"/ >
</ net adat a>
<file href="ch0ld. ht '/ >
</ resource>
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<resource identifier="RESOURCE2" type="webcontent" href="topics/index.htn>
<file href="topics/index. htni/>
<file href="inages/picl.gif"/>
<file href="inmages/pic2.gif"/>

</resource>

<resource identifier="RESOURCE2a" type="webcontent">
<xi ncl ude: i ncl ude href="openfile.xm"/>
</resource>

<resource identifier="TEST1" type="insqti" >
<xinclude:include href="testfiles/IM_QrTlvlBasi cEx00la. xm "/ >
</ resource>

<resource identifier="TEST2" type="inmsqti"
xm : base="http://wwv. i nmsproject.org/">
<quest estinterop xm ns="x-schenma: | M5_QTIl v1p0. xdr" >
<qgti conmment >
This is a sinple True/Fal se nultiple choice exanple.
The rendering is a standard radi o button style.
No response processing is incorporated
</ qticomment >
<itemident="I M5 V01 | Basi cExanpl e001" >
<presentation | abel ="Basi cExanpl e001" >
<material >
<mattext> Paris is the Capital of France ? </mattext>
</material >
<response_lid ident="TFO1" rcardinality="Single" rtimng="No">
<render _choi ce>
<response_| abel ident="T">
<material ><mattext> True </ mattext></material >
</response_| abel >
<response_| abel ident="F">
<mat eri al ><mattext> Fal se </ mattext></naterial >
</response_| abel >
</ render _choi ce>
</response_lid>
</ presentation>
<litenpr
</ quest esti nt er op>
</ resource>
</ resources>
</ mani f est >
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Appendix A - Content Packaging DTD

<! ELEMENT schema (#PCDATA )>
<I ATTLI ST schema e-dtype NMICKEN #FI XED 'string' >
<l ELEMENT schemaversi on (#PCDATA )>
<I ATTLI ST schemaversion e-dtype NMIOKEN #FI XED 'string' >
<! ELEMENT mani f estref EMPTY>
<! ATTLI ST mani festref identifierref |DREF #REQU RED >
<! ELEMENT file EMPTY>
<! ATTLIST file href CDATA #REQUI RED >
<! ELEMENT resource (netadata? | file+ )*>
<I ATTLI ST resource identifier ID #REQUI RED
type CDATA #REQUI RED
hr ef CDATA #l MPLI ED >
<! ELEMENT resources (resource* | manifestref* )*>
<IELEMENT item (itent )*>
<IATTLIST item identifier I D #REQUI RED
identifierref |DREF #1 MPLI ED
title CDATA #| MPLI ED
i svisible CDATA #1 MPLI ED
paraneters CDATA #| MPLI ED
a-dtype NMIOKENS 'i svi si bl e bool ean' >
<! ELEMENT t abl eof contents (itenr )>
<I ATTLI ST tabl eof contents identifier ID #REQUI RED
title CDATA #| MPLI ED >

<! ELEMENT
<! ATTLI ST

or gani zati ons
organi zati ons default

(tabl eof contents* )>
| DREF #| MPLI ED >

<! ELEMENT

<! ELEMENT
<! ATTLI ST

net adat a

mani f est
mani f est

(schema? |,

(et adata?

identifier

schemaver si on?) >

I D

ver si on

or gani zations

#REQUI RED

resources

CDATA  #| MPLI ED>

mani fest* )>
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Appendix B - Content Packaging XM L-Data Schema

<?xm version='1.0"?>

<Schema

<

nane = "| M5_CONTENTvOp92. xdr" xm ns="urn: schenmas-m crosoft-com xm -dat a"

xm ns: dt ="ur n: schemas- m cr osof t - com dat at ypes"
xm ns: xl i nk="urn: w3c: xl i nk">

<AttributeType
<AttributeType
<AttributeType
<AttributeType
<AttributeType
<AttributeType
<AttributeType
<AttributeType
<Attri buteType
<AttributeType
<AttributeType

ATTRI BUTES st andal one -->

name="href" dt:type="string"/>
nane="identifierref" dt:type="idref"/>
name="par aneters" dt:type="string"/>
name="identifier" dt:type="id"/>
nane="default" dt:type="idref"/>
nane="source" dt:type="string"/>
name="version" dt:type="string"/>
nane="resour cetype" dt:type="string"/>
name="title" dt:type="string"/>
name="i svi si bl e" dt:type="bool ean"/ >
name="type" dt:type="string"/>

ELEMENTS st andal one- - >
<El ement Type nane="schema" dt:type="string" content="textOnly" nodel ="cl osed"/>
<El enent Type nane="schemaversi on" dt:type="string" content="textOnly"
nodel =" cl osed"/ >

<

<I-- ELEMENT MANI FESTREF - ->
<El enent Type nanme="nmani festref" content="enpty" nodel ="open">
<attribute type="identifierref" required="yes"/>
</ El ement Type>

ELEMENT FI LE -->

<El emrent Type nane = "file" content = "enpty"
<attribute type="href" required="yes"/>

</ El ement Type>

<

nodel = "open">

<

ELEMENT RESOURCE - - >

<El ement Type name="resource" content="eltOnly"
<attribute type="identifier" required="yes"/>
<attribute type="type" required="yes"/>
<attribute type="href" required="no"/>
<el ement type="nmetadata" m nOccurs="0" maxCccurs="1"/>
<el ement type="file" m nCccurs="1" nmaxCccurs="*"/>

</ El ement Type>

nodel =" open" order="nmany" >

<! ELEMENT RESOURCES - - >

<El erent Type nanme="resources" content="el tOnly" nodel =" open"” order="many" >
<el ement type="resource" m nCccurs="0" maxCccurs="*"/>
<el emrent type="manifestref" m nCccurs="0" nmaxCOccurs="*"/>

</ El ement Type>

ELEMENT | TEM - - >
<El emrent Type name="iten' content="el tOnly" nodel ="open" order="many">
<attribute type="identifier" required="yes"/>
<attribute type="identifierref" required="no"/>
<attribute type="title" required="no"/>
<attribute type="isvisible" required="no"/>
<attribute type="paraneters" required="no"/>
<el erent type="item m nCccurs="0" nmaxCccurs="*"/>
</ El ement Type>

<!-- ELEMENT TABLECFCONTENTS - - >

<El enent Type nane="t abl eof contents" content="eltOnly" nodel ="open" order="seq">
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<attribute type="identifier" required="yes"/>

<attribute type="title" required="no"/>

<el ement type="item m nCccurs="1" maxCccurs="*"/>
</ El ement Type>

<

-- ELEMENT ORGANI ZATIONS -->

<El enent Type nane="organi zati ons" content="el tOnly" nodel ="open" order="seq">
<attribute type="default" required="no"/>
<el ement type="tabl eof contents” m nCccurs="0" maxCQccurs="*"/>

</ El enent Type>

<

-- ELEMENT METADATA -->

<El enent Type nanme="net adata" content="eltOnly" nodel =" open" order="seq">
<el emrent type="schema" m nCccurs="0" naxCccurs="1"/>
<el ement type="schemaversion" m nCccurs="0" maxCccurs="1"/>

</ El ement Type>

<

-- ELEMENT MANI FEST -->
<El ement Type name="mani fest" content="eltOnly" nodel ="open" order="seq">
<attribute type="identifier" required="yes"/>
<attribute type="version" required="no"/>
<el erent type="metadata" m nOccurs="0" maxCccurs="1"/>
<el ement type="organi zati ons" m nCccurs="1" maxCccurs="1"/>
<el ement type="resources" mnCccurs="1" maxQccurs="1"/>
<el erent type="mani fest" m nOccurs="0" maxCccurs="*"/>
</ El ement Type>

</ Scherma>
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Appendix C - DRAFT Content Packaging W3C XML
Schema

<?xm version="1.0"?>
<! DCCTYPE schenma SYSTEM " XM.- Schena. dtd" >
<!--Confornms to w3c http://ww. w3. org/ TR xm schema- 1/ - ->
<schema t ar get Namespace=" CONTENT10. xsd"
xm ns="http://ww. w3. or g/ 1999/ XM_Schema"
attri but eFor nDef aul t ="unqual i fi ed"
el ement For nDef aul t =" unqual i fi ed" bl ockDefault="" final Default="">

<annot ati on>
<docunentation xm :|lang="en">
VERY prelimnary. Needs review and weedi ng.
</ docunent ati on>
<docunent ati on>
2000- 04-21, Adjustnents by T.D. Wason. |Ms Content XSD with defined
attributes. Derived from | M5S_CONTENTvOp92a. dtd
</ docunent ati on>
<docunent ati on>
Import raw I M5 neta-data xsd, |ower case el ement names
</ docunent ati on>
<docunent ati on>
Inport | M5 version of Dublin Core xsd, |ower case el enent nanes
</ docunent ati on>
</ annot ati on>

<l-- Inclusions and Inports -->
<annot ati on>

<docunent ati on>l ncl usi ons and | nport s</docunent ati on>
</ annot ati on>

<i ncl ude schemalLocati on="1 M5 MDO1P. xsd"/ >

<I-- Attributes declarations -->
<annot ati on>

<docunentati on>Attri bute Decl arati ons</docunment ati on>
</ annot ati on>
<attributeG oup name="att. href">

<attribute name="href" type="uri Reference"/>
</attributeG oup>

<attributeG oup name="att.identifierref">

<attribute nane="identifier" type="|DREF"/>
</attributeG oup>
<attributeG oup nane="att. paraneters">

<attribute name="paraneters" type="string"/>
</attributeG oup>
<attributeGoup nane="att.identifier">

<attribute name="identifier" type="ID" use="required"/>
</attributeG oup>

<attributeG oup name="att.default">

<attribute name="default" type="I|DREF"/>
</attributeG oup> <attributeG oup nane="att.source">

<attribute nane="source" type="string"/> </attributeG oup>
<attributeG oup name="att.version">

<attribute nane="version" type="string"/>
</attributeG oup>
<attributeG oup nanme="att.resourcetype">

<attribute nane="resourcetype" type="string"/>
</attributeG oup>
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<attributeGoup nane="att.title">
<l-- What differentiates this fromthe nmeta-data title? -->
<attribute nane="title" type="string"/>
</attributeG oup>
<attributeG oup name="att.isvisible">
<attribute name="isvisible" type="string"/>
</attributeG oup> <attributeG oup nane="att.type">
<attribute name="type" type="string"/>
</ attributeG oup>
<attributeGoup nane="att.insmd">
<attribute nanme="xm ns:imsnd" use="fixed"
val ue="urn: schenmas- i msproj ect - or g- net adat a"/ >
</attributeG oup>
<attributeG oup name="att. base">
<attribute nane="xm :base" type="string" use="optional"/>
</ attributeG oup>

<l-- Elenents Declarations -->
<annot ati on>

<docunent at i on>El enent Decl ar ati ons</ docunent ati on>
</ annot ati on>

<el ement nanme="schema" type="string" block="" final="" abstract="fal se"
nul | abl e="fal se" m nCccurs="1"/>
<el ement nanme="schenmaversi on" type="string" block="" final="" abstract="fal se"
nul | abl e="fal se" m nCccurs="1"/>
<el enent nane="mani festref" block="" final="" abstract="fal se" nullabl e="fal se"
m nCccurs="1">
<conpl exType content="enpty" bl ock="" final="" abstract="fal se">

<attributeGoup ref="att.identifierref"/>
</ conpl exType>

</ el ement ><el enent nanme="file" block="" final="" abstract="fal se" null abl e="fal se"
m nCccurs="1">
<conpl exType content="enpty" block="" final="" abstract="fal se">

<attributeGoup ref="att.href"/>
</ conpl exType></ el enent >

<el enent name="i nmsl i nk" bl ock="" final="" abstract="fal se" nullabl e="fal se"
m nCccurs="1">
<compl exType content="enpty" bl ock="" final="" abstract="fal se">

<attributeGoup ref="att.xmlink"/>
<attributeGoup ref="att.href"/>
</ conpl exType>
</ el ement >

<el ement name="resource" block="" final="" abstract="fal se" null abl e="fal se"
m nCccurs="1">
<conpl exType content="el ement Onl y" bl ock="" final="" abstract="fal se">
<choi ce m nCccurs="0" maxQOccurs="1">
<el enent ref="netadata" block="" final="" abstract="fal se" null abl e="fal se"
m nCccurs="1"/>
<el enent ref="file" block="" final="" abstract="fal se" nullable="fal se"
m nCccurs="1"/>
<el enent ref="inslink" block="" final="" abstract="fal se" nullabl e="fal se"
m nCccurs="1"/>
</ choi ce>

<attributeGoup ref="att.identifier"/>
<attributeGoup ref="att.type"/>
<attributeGoup ref="att.base"/>
<attributeGoup ref="att.href"/>
</ conpl exType>
</ el ement >

<el enent name="resources" block="" final="" abstract="false" null abl e="fal se"
m nCccurs="1">
<conpl exType content="el ement Onl y" bl ock="" final="" abstract="fal se">
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<choi ce m nCccurs="0" maxQOccur s="unbounded" >

<el ement ref="resource" block="" final="" abstract="fal se" null abl e="fal se"
m nCccurs="1"/>
<el ement ref="mani festref" block="" final="" abstract="fal se" null abl e="fal se"
m nCccurs="1"/>
</ choi ce>

</ conpl exType>
</ el ement >

<el ement nanme="item' block="" final="" abstract="fal se" null abl e="fal se"
m nCccurs="1">
<conpl exType content="el ement Onl y" bl ock="" final="" abstract="fal se">
<elenment ref="item' m nCccurs="0" maxQccurs="*" bl ock="" final=""

abstract="fal se" null abl e="fal se"/>
<attributeGoup ref="att.identifier"/>
<attributeGoup ref="att.identifierref"/>
<attributeGoup ref="att.title"/>
<attributeGoup ref="att.isvisible"/>
<attributeGoup ref="att.paranmeters"/>
</ conpl exType>
</ el ement >

<el enent nane="t abl eof contents" bl ock="" final="" abstract="fal se" null abl e="fal se"
m nCccurs="1">
<conpl exType content="el ement Onl y" bl ock="" final="" abstract="fal se">
<elenment ref="itenm' m nQccurs="0" maxCccurs="*" bl ock="" final=""
abstract="fal se" null abl e="fal se"/>
<el enent ref="extension" m nCccurs="0" nmaxQccurs="*" bl ock="" final=""

abstract="fal se" null abl e="fal se"/>
<attributeGoup ref="att.identifier"/>
<attributeGoup ref="att.title"/>
</ conpl exType>
</ el ement >

<el ement name="organi zati ons" bl ock="" final="" abstract="fal se" null abl e="fal se"
m nCccurs="1">
<conpl exType content="el ement Onl y" bl ock="" final="" abstract="fal se">
<el emrent ref="tabl eof contents" m nCccurs="0" nmaxCccurs="*" bl ock="" final=""

abstract="fal se" null able="fal se"/>
<attri buteGoup ref="att.default"/>
</ conpl exType>
</ el enent >

<el enment nanme="netadata" bl ock="" final="" abstract="fal se" null abl e="fal se"
m nCccurs="1">
<conpl exType content="el ement Onl y" bl ock="" final="" abstract="fal se">
<el enent ref="schemr" m nCccurs="0" maxCccurs="1" bl ock="" final=""
abstract="fal se" null abl e="fal se"/>
<el enent ref="schemaversion" m nCccurs="0" maxCccurs="1" bl ock="" final=""

abstract="fal se" null able="fal se"/>
<choi ce m nCccurs="1">
<el enent ref="record" block="" final="" abstract="fal se" null abl e="fal se"
m nCccurs="1"/>
<el ement ref="dcore" block="" final="" abstract="fal se" null abl e="fal se"
m nCccurs="1"/>
<el enent ref="extension" block="" final="" abstract="false" nullable="fal se"
m nCccurs="1"/ >
<el enent ref="inslink" block="" final="" abstract="fal se" null abl e="fal se"
m nCccurs="1"/>
</ choi ce>
</ conpl exType>
</ el enent >

<el enent nane="nmani fest" block="" final="" abstract="fal se" null abl e="fal se"
m nCccurs="1">
<conpl exType content="el ement Onl y" bl ock="" final="" abstract="fal se">

<sequence ni nCccurs="1">
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<el enent ref="netadata" m nCccurs="0" maxCccurs="1" bl ock="" final=""
abstract="fal se" null abl e="fal se"/>

<el ement ref="organi zations" block="" final="" abstract="fal se"
nul | abl e="fal se" m nCccurs="1"/>

<el enent ref="resources" block="" final="" abstract="fal se" nullabl e="fal se"
m nCccurs="1"/>

<el enment ref="mani fest" m nCccurs="0" maxCccurs="*" bl ock="" final=""

abstract="fal se" null abl e="fal se"/>
</ sequence>
<attributeGoup ref="att.identifier"/>
<attributeGoup ref="att.version"/>
<attributeGoup ref="att.identifierref"/>
<attributeGoup ref="att.insnd"/>

</ conpl exType>
</ el ement >
</ schema>
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Appendix D - Additional Resources

IMS Content Documents

IMS Content Information Model: http://www.imsproject.org/content/packaging/cpinfol0.html

IMS Content XML Binding: http://www.imsproject.org/content/packaging/cpbind10.html
IMS Meta-data Documents

The IMSMeta-data Best Practice and |mplementation Guide can be found at:
http://www.imsproject.org/metadata/mdbestv1pl.html

TheIMS Learning Resource Meta-data Information Model document can be found at:
http://www.imsproject.org/metadata/mdinfov1pl.htmi

IMS1.1 Meta-data DTD: http://www.imsproject.org/metadata
IMS 1.1 Meta-data X M L-Data Schema: Bindings\XML-Data Schema\lMS METADATAv1pl.xdr

ADL/AICC Documents

Shareable Courseware Object Reference Model: http://www.adlnet.org/

Aviation Industry CBT Committee (AICC) API for Web Implementation: http://www.aicc.org/

XML

XML Version 1.0 specification of the W3C: http://www.w3.ora/TR/1998/REC-xml-19980210

XML Namespace Recommendation of W3C: http://www.w3.0rg/TR/1999/REC-xml-names-19990114

XML Inclusion Technical Report: http://www.w3.0rg/TR/xinclude

XM L-Data specification: http://www.w3.0ora/TR/1998/NOTE X M L-data-0105/

XML Schema specification: http://www.w3.org/XML/Schema.html
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