IMS

IM S Content Packaging Best Practice Guide

Version 1.1 Final Specification

Copyright © 2001 by IMS Global L ear ning Consortium, Inc.
All Rights Reserved.

ThelIMS Logo is atrademark of IMS Global Learning Consortium, Inc.
Document Name: IMS Content Packaging Best Practice Guide Revision: 19 April 2001



IMS Content Packaging Best Practice Guide

Version 1.1 / April 2001

Table of Contents

TABLE OF CONTENTS.....oiiititeti et siee ettt et e te s se et ess et eee s saesesses e besessasesse st e s e seasessesessesesesesesessesensenen 2
1 INTRODUGCTION .ottt sttt etttk s ek e st be s e et e s e ebeseebeseebeseeneseenesseneneeneas 4
11 OVERVIEW......oiiictiieetisteie sttt sttt sttt ettt se et saete st et e et e seebesbetesbetesbatesanbestenessenessenessenens 4
12 SCOPE & CONTEXT ...iiuiiteiieiiisierestesesteststesaeteseetesassesessessssessesesessessesessesessssessnsessensssesessesessanens 4
13 STRUCTURE OF THIS DOCUMENT ..ottt sttt s 5
14 NOMENCLATURE. ..ottt sttt sttt sttt st sttt ne et e be e ens 5
15 REFERENGCES.........cotcitetiiet sttt sttt st sttt sttt te e be e s e e steneetesease st ebesbesesbeseseetensns 6
2. STAKEHOLDERS ...ttt ettt ee st ss e st e et e e tesseeneeeneenaeaneesaesseesansnsesseensensenns 7
3. RELATIONSHIP TO OTHER SPECIFICATIONS ......ooi ittt aenn 8
31 CONTENT PACKAGING ..ottt siete et seste st teseetesessestesestesessasesaesessessssesessesessenens 9
32 [ N Y 0 U 9
3.3 RUN TIME ENVIRONMENT ...ootiiiiisiisiriseses s et 9
4, CONCEPTUAL MODEL DISCUSSION......ccticitteenieeeesiesee e seeseeseesseeseessesseessesssenseessesssensessesnees 10
41 STANDARD NAME FOR THE MANIFEST FILE .....ocoeiieieee e 11
4.2 SMANIFEST> ELEMENT ..o.tiiiiitcece sttt sttt sttt st 11
4.3 SMETADATAS ELEMENT ..ottt ettt s e e e e e e snnneean 12
431 EXEErNal MEtA-0aLa .......ccveeeeieieesierieieeeee et nee e 12
4.4 <ORGANIZATIONSS ELEMENT ...ocooiititcieesee ettt st st 12
44.1 <Organization™ ElEMENL........ccooiiriiireerne ettt ebe e 12
442 Using Nested <manifest> ElemMentS.........ccoeoeiniinei e 13
45 <RESOURCESS ELEMENT ..ottt st st st st s 13
4.6 EXAMPLES OF <RESOURCES> AND NESTED <MANIFEST> ELEMENTS................. 14
4.6.1 Example of Describing In-line (SUD)Manifests.........cccvvrrirneneeneeeeeeeeee 14
4.7 BUILDING AN IMS PACKAGE OR PACKAGE INTERCHANGE FILE .......ccccceevrieune. 21
4.8 AGGREGATION AND DISAGGREGATION OF PACKAGES........ccoooeirreeneee e 21
481 K0 1= 1) 1= 21
4.8.2 XINCIUGE ...ttt ettt et be e bt e e b s e nne s 22
4.8.3 D00 7= = S 22
5. R 5 7 I 1 ] OSSR 25
51 DTD VALIDATION ..ottt sttt st st st st sttt ettt st se e s e ees 25
52 W3C SCHEMA VALIDATION ...ttt ettt et see s neesneenaesreens 25
53 XML-DATA SCHEMA VALIDATION ...ttt ettt ene e 25
6. CONFORMANC E ...ttt sttt st et s be st e be e b et eb e st es e st ese st esesses e senenaenensenes 26
6.1 PACKAGE CONFORMANCE ..ottt st st s sae e e sneenee s 26
6.1.1 Package Conformance Level 0 (N0 EXLENSIONS): ......ouveerieiriererienieieseee e 26
6.1.2 Package Conformance Level 1 (Utilizes extensions): ........ccceeveeeeveereeceesiesieesennnens 26
6.2 SYSTEM AND TOOL CONFORMANCE .....cc.ooiiiieiet ettt eee e 26
6.2.1 System and Tool Conformance Level 0 (may not preserve extensions) ................. 26
6.2.2 System and Tool Conformance Level 1 (preserves extensions) .........ccccceeveeeveeneene. 27
6.3 BEST PRACTICE RECOMMENDATIONS FOR IMS PACKAGE CONFORMANCE LEVELS
27
7. L G I = NN RS =] I I O RPRPTRS 28
7.1 EXTENDING SMETADATAS ..ottt ettt st 28
7.2 EXTENDING <ORGANIZATIONSS ...ttt ettt st et see e sneens 29
7.3 EXTENDING <RESOURCESS .......c.ooiiiictiece ettt sttt rte st s te et e e s te e saesne et ssnaeennee e 37
7.4 EXTENDING WITH DTDS.....ooetieiieiiieisisesie sttt ssesessssensns 37

IMS Global Learning Consortium, Inc.



IMS Content Packaging Best Practice Guide Version 1.1 / April 2001

APPENDIX A —SUPPORTING FILES ..o 38
APPENDIX B —ADDITIONAL RESOURCES........ccooiiitiee s s 39
Bl —VARIOUS DOCUMENTS ..ottt srere e e nn e ene e sneneas 39
B2 - NAMESPACING AND SCHEMA REFERENCE .........cccooiiienee e 39
APPENDIX C —HARMONIZATION ..ottt s s en s s r e 41
APPENDIX D —POSSIBLE FUTURE DIRECTIONS........cocioieiiererreserreserre e 42
D1—-USING THE <RESOURCE> TYPE ATTRIBUTE........cioiiieeeeneere e 42
D2 — DISSAGGREGATION RULES.......co ittt 42
D3 — DESCRIBING EXTERNAL (SUB)MANIFESTS.......ccoviiieineienieesie st 42
D4 — USING XINCLUDE..... .ottt et r e sn e e s e s s nresnenne s 43

D5—REFERENCING (SUB)MANIFESTS FROM THE <ITEM>ELEMENT WITHIN AN <ORGANIZA-
TION> 43

D6 — TREATMENT OF (SUB)MANIFESTS ..ottt sttt st st neene e 43
APPENDIX E —GLOSSARY OF TERMS ... .ottt e 47
E1— GENERAL TERMS ... .ot e 47
E2 - CONTENT PACKAGING ELEMENTS & ATTRIBUTES........ccoooiiitsirere e 48
APPENDIX F —LIST OF CONTRIBUTORS ...ttt s e 49
ABOUT THISDOCUMENT ..ottt e s n e s er e 50
REVISION HISTORY .ottt ettt bttt b e bt eb e h e er e s b e e b e s e e et e e b e e e nneerenns 51
INDEX oottt e bbb R R R R R R R R e a et r e nr s 53

IMS Global Learning Consortium, Inc. 3



IMS Content Packaging Best Practice Guide Version 1.1 / April 2001

1. Introduction

1.1 Overview

Instructional content often needsto be collected and packaged in some electronic form to enable efficient aggregation,
distribution, management, and deployment. Producers of instructional materials want to have tools and technologies
available to assist them in creating content. Software vendors in the online learning market want to create tools that

enable efficient distribution and management of those instructional materialsthat have been created. Finally, learners
are interested in high-quality learning experiences made possible by good deployment and delivery tools.

Content that is packaged in a known manner and file format, and with sufficient supporting information, can better
satisfy the needs of the online learning community. This growing community needs guidelines and specifications for
online learning content that will allow:

» Authorsto build online learning content;
» Administratorsto manage and distribute content;

» Learnerstointeract with and learn from the content.

A framework has been created with these goals in mind (Figure 1.1). The purpose of the IMS Content framework is
to enable the encapsulation, in a concise and easily browsed manner, of al the required content resources, supporting
information, and structure required to promote interoperable, online learning experiences.

PEOPLE
Awhor Lesarn
Admi{nister
CONTENT INTERCHANGE RUN TIME ENVIRONMENT
Build Run / Interact
Imyort /
Expott ' Inteyéct()
CONTENT
STORE LMS
Manage

Figure1.1 IMS Content framework goals.

1.2 Scope & Context
Thisdocument isthe IM S Content Packaging (CP) Best Practice Guide. Assuch it should be used in conjunction with:

* IMS Content Packaging Information Model v1.1 [CP, 00al;
* IMS Content Packaging XML Binding v1.1 [CP, 00b].
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1.3 Structure of this Document

The structure of this document is:

2. Stakeholders
3. Relationship to Other Specifications

4, Conceptual Model Discussion
5. validation

6. Conformance

7. Extensibility

Appendix A - Supporting Files

Appendix B - Additional Resources

Appendix C - Harmonization
Appendix D - Possible Future Directions
Appendix E - Glossary of Terms

Appendix F - Contributors

1.4 Nomenclature

The relationship of this specification to its stakehol ders.

The relationship of this specification activity to other
IMS and external specification activities.

A brief summary of the Content Packaging Information
Modd.

A discussion of the usage of DTDs and schemas for
validation.

The expectations on systems that claim conformance to
the Content Packaging specifications.

Thewaysin which proprietary extensions are supported
through this specification.

Files that accompany the IMS Content Packaging
specification that are available for download.

The additional resources relevant to Content Packaging.

Information and reources rel ated to harmonization with
other IMS specificiations.

Technologies or capabilities the Working Group is
currently considering for future adoption.

A glossary of the key terms and elements used within
the specification.

A listing of individuals who contributed to the
development of this document.

ADL Advanced Distributed L earning

AlICC Aviation Industry CBT Committee

API Application Programming Interface

ANS American National Standards Institute
CBT Computer Based Training

CMI Computer Managed Instruction

CPI Content Packaging Interchange

DTD Document Type Definition

IEEE Institute of Electronic & Electrical Engineering
SO International Standards Organization

Jrc Joint Technical Committee

LTSC L earning Technology Standards Committee
SCORM ™ Sharable Content Object Reference Model
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wa3cC World Wide Web Consortium
XML Extensible Mark-up Language

1.5 References
[CP, 004 IMS Content Packing Information Model, T. Anderson, Version 1.1, IMS, April 2001.
[CP, 00b] IMS Content Packing XML Binding, T. Anderson, Version 1.1, IMS, April 2001.
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2. Stakeholders

There are a number of stakeholders who are contributing to and stand to benefit from an IMS Content Packaging
specification derived from the IM S Content framework. These stakehol ders have been grouped into the following
categories:

e Content producers

» Learning management system (LM S) vendors
» Computing platform vendors

» Learning service providers

Content producers want to leverage their investment in online learning content. Members of this group include
publishers, corporate training departments, online libraries, and instructors. LM S vendors want awealth of content to
be available for their systemsto utilize. Computing platform vendors want to know the details of a specific format for
acontent package so that their software tool s (authoring tools, presentation software, office suites, etc.) can import and
export data based upon that format.

Learning service providers are those individuals, businesses, and institutions that buy, craft, deploy, and use the tools
and products mentioned above. Members of this group include government initiatives and agencies, corporations,
K-12 schools, higher education, internationalisation companies, and many others.

Note: Itisimportant that all of the stakeholdersin this specification effort understand the difference between the
technical requirements of such a specification and the learning requirements. This specification is neutral
regarding the wide variety of instructional theories and approaches that may be used to design, develop, and
evaluate content. The examples found near the end of this document demonstrate some particular approaches
used for packaging and describing content that may be different from other approaches, but will still function
properly within the specification parameters.

The IMS Content Packaging specification only deals with the description and structure of online learning materials
and the definition of some particular content types. For example, this specification will not indicate pedagogical
details such as how one might achieve a particular learning outcome. Nor will this specification advise developersin
particular implementation details such as how to properly play an .avi file on a Macintosh.

IMS Global Learning Consortium, Inc. 7
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3. Relationship to Other Specifications

The entire, extended scope of the IM S Content Packaging specification is complemented by the overall goals of the
IMS Content framework. Those goals are to provide enough guidance, through this specification, that people may
build, manage, and interact with interoperable, online learning materials.

The following historical and current ongoing work was considered in the development of this framework:

» IMSAPI draft specification version 0.6 (6/98);
» IMS Packaging draft specification version 0.6 (2/99);

» TheAviation Industry CBT Committee's (AICC) API for Web Implementation of AICC/IEEE CMI specification
(9/99);

» The Advanced Distributed Learning Initiative’s (ADL) Sharable Content Object Reference Model (11/99);
» The Microsoft Learning Resource Interchange (LRN) specification (01/00).

The scope of the IMS Content specification was captured in a diagram through a series of meetings and group
discussions. This expanded view of the Content scope is depicted in Figure 3.1.

/ o \

Author I Learn
= : Administer B "
/ ¥  Content Management Scope \
PACHAGE DATA STORE RUN TIME ENVIRONMENT
= EMTERPRIGE b LMS
Manifest {Coursag, Pacpls, Groups) ‘1 =lnitialize]) -p| LAUMEH |
LEARNMER |MEFCHR MATI O
MetalData (Cetif alicns, Predsrenias) E *.G.mrsgt{]..)| TRACK |
QUESTION & TEST
At {As5assmenls, hams) INTERACT
Organt i ‘-'Eh::ﬁgF?TT‘ = nteract) - (Collaboration,
LEARMER COMPETENCIES ] Simulation, etc.)
(Compelancy statements)
Resources |
T, | [e=Finish) -..| FINISH |

Sub-Manifest{s)

Run / Interact

Manage

PHYSICAL RESOURCES
{Content, Media,
Azsessment, Collaboration,
and other resources)

Build
Content Packaging Scope

Figure3.1 IMS Content framework.

The complete, identified scope of the IMS Content framework is large and complex. To reduce the complexity and
decrease the amount of time needed to compl ete afirst specification, the scope was broken downinto three, main parts:
Content Packaging, DataModel, and Run Time Environment. Each of thesetopics requires additional explanation and
each is described in more detail in the following sections.
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3.1 Content Packaging

TheIMS Content Packaging portion of the IMS Content framework represents the section that deal s with the issues of
content resource aggregation, course organization, and meta-data. All of the documents that comprise the IMS
Content Packaging specification are focused on the scope represented in Figure 3.2.

Package Interchange ——Jp| PACKAGE

File Manifest
Meta-data

Organizations

Manifest File ———Jp : Rge&urg?
su anifest

... External Packages ...

PHYSICAL FILES
(The actual Content, Media,
Assessment, Collaboration,

and other files)

Figure3.2 IMS Content Packaging scope.

3.2 Data Mode

A future version of an IM S Content specification will address important, core issues of a general and extendable
content datamaodel. The datamodel representsthat portion of the IMS Content framework where content isimported,
stored, managed, and manipulated for instructional purposes. LM S vendors and computer platform vendorswill play
akey rolein defining this portion of the specification.

A future IMS Content specification will aso take into account how the IMS Enterprise, Question and Test
Interoperability, and Learner Profiles specifications play arolein the datamodel. Other efforts such asthe work that
has been done within the ADL and AICC are being considered to determine which parts we can agree on that are
common across all domains and which parts are specific to a particular community. The content team will also
carefully determine a mechanism for how extensions to the data model may be represented so that different
communities can use the IMS Content Framework.

3.3 Run TimeEnvironment

A future IMS Content specification will deal also with the issues surrounding run time environments. The run time
environment portion of the IMS Content framework represents the point where learners will interact with the content
presented to them. One of the key requirements for this portion of the specification will be the identification of
standard mechanisms to enable communication between arun time environment and an LMS.
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4. Conceptual Model Discussion

The IMS Package depicted in Figure 3.2 consists of two major elements: a special XML file describing the content
organi zation and resources in a package, and the physical files being described by the XML. The special XML fileis
caled theIMS Manifest file, because course content and organization is described in the context of ‘ manifests’. Once
a package has been incorporated into a single file for transportation, it is called a Package Interchange File. The
relationship of these parts to the content container is described below:

Package Interchange File —asinglefile, (e.g. .zip, .jar, .cab) which includes a top-level manifest file named
“imsmanifest.xml” and all other physical files asidentified by the manifest. A Package Interchange Fileisaconcise
Web delivery format, ameans of transporting related, structured information. PKZip v2.04g (.zip) isrecommended as
the default Package Interchange File format.

Package —alogical directory, which includes a specially named XML file, any XML control documentsit references
(suchasaDTD, XDR, or XSD file), and sub-directories containing the actual physical resources.

» Top-level Manifest — a mandatory XML element describing the Package itself. It may aso contain optional
(sub)Manifests. Each instance of a manifest contains the following sections:

» Meta-data section —an XML element describing a manifest as awhole.

» Organizations section —an XML element describing zero, one, or multiple organizations of the content within
amanifest.

» Resources section —an XML element containing referencesto al of the actual resources and media elements
needed for amanifest, including meta-data describing the resources, and references to any external files.

* (sub)Manifest — one or more optional, logically nested manifests.

» Physical Files—these are the actual media elements, text files, graphics, and other resourcesin their various
sub-directories as described by the manifest(s).

Package — A package represents a unit of usable (and reusable) content. This may be part of a course that has
instructional relevance outside of a course organization and can be delivered independently, as an entire course or as
acollection of courses. Once a package arrives at its destination to arun time service, such asan LMS vendor, the
package must allow itself to be aggregated or disaggregated into other packages. A package must be able to
stand-alone; that is, it must contain all the information needed to use the contents for learning when it has been
unpacked.

Packages are not required to be incorporated into a Package Interchange File. A package may also be distributed on a
CD-ROM or other removable media without being compressed into asingle file. An IMS Manifest file and any other
supporting XML filesrequired by it (DTD, XDR, XSD) must be at the root of the distribution medium.

Manifest — A manifest isadescription in XML of the resources comprising meaningful instruction. A manifest may
also contain zero or more static ways of organizing the instructional resources for presentation.

The scopeof “manifest” iselastic. A manifest can describe part of acoursethat can stand by itself outside of the context
of acourse (an “instructional object”), an entire course, or acollection of courses. The decision is given to content
developersto describe their content in the way they want it to be considered for aggregation or disaggregation. The
general ruleisthat a package always contains asingle top-level manifest that may contain one or more (sub)Manifests.
The top-level manifest always describes the package. Any nested (sub)Manifests describe the content at the level to
which the (sub)Manifest is scoped, such as a course, instructional object, or other.

For example, if al content comprising acourseisso tightly coupled that no part of it may be presented out of the course
context, acontent devel oper would want to use asingle manifest to describe that course' s resources and organization.
However, content devel opers who create “instructional objects’ that could be recombined with other instructional
objects to create different course presentations would want to describe each instructional object in its own manifest,
then aggregate those manifests into a higher-level manifest containing a course organization. Finally, a content
developer who wants to move multiple courses in asingle package (a curriculum), would use a top-level manifest to
contain each course-level manifest and any instructional object manifests that each course might contain.

IMS Global Learning Consortium, Inc. 10
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Resour ce — The resources described in the manifest are physical assets such as web pages, media files, text files,
assessment objects or other pieces of datain file form. Resources may also include assets that are outside the package
but available through a URL, or collections of resources described by (sub)Manifests. The combination of resources
is generally categorized as “content”. Each resource may be described in a <resource> element within a manifest's
XML. Thiselement includes alist of all the assets required to use the resource. The files included in the package are
listed as <file> elements within such <resource> elements.

4.1 Standard Namefor the Manifest File

Content distributed according to the IMS Content Packaging specification must contain an IMS Manifest file. To
ensure that the IMS Manifest file can always be found within a package, it has a pre-defined name and location:

i memani f est. xm

The IMS Manifest File and any of its supporting XML files (DTD, XDR, XSD) must be placed at the root of the
Package Interchange File or of any other packaging image (like a CD-ROM).

In the absence of the imsmanifest.xml file, the package isnot an IMS Package and cannot be processed. It isrequired
that the name be kept, as above, in all lowercase |etters.

4.2 <manifest> Element

The organization of physical resources within a Package is independent of their use. The <manifest> element in an
IMS Manifest file serves the purpose of organizing the content for presentation in one or more presentation structures
or views and of specifying the resource(s) supporting each view. In thisway, a<manifest> element relieves the
Package’ sinternal file structure from having to reflect the organization of resourcesfor aggregation or disaggregation.
Each resource or set of resources supporting agiven presentation view is described for that view, including the path to
each filethrough any internal folders or sub-directories comprising the internal file structure. A manifest may provide
one or more static views of the content.

A single <manifest> element is required at the top of the IMS Manifest file. There can be one and only one top-level
<manifest> element. All other instances of a <manifest> element are nested within the <resources> element.

A manifest contains three sub-elements. <metadata>, <organizations>, and <resources>.

* <metadata> — (optional) this meta-data describes the manifest that containsit. Commonly used meta-data would
include elements like title, description, keywords, a contributor’s role, a content’s purpose (e.g., educational
objective, skill level), and copyright information. Meta-data elements should be drawn first from the latest IMS
Meta-data specification. Any meta-data elements not found in the IMS Meta-data specification could then be
included viaan XML namespace in a manifest’s meta-data el ement(s). All meta-data elements must be defined in
aDTD, XDR, or XSD which are declared at the top of the IMS Manifest file and isincluded with
imsmanifest.xml at the root of a Package'sinternal file structure.

e <organizations> — (required) contains zero, one, or multiple descriptions of the static organization of the content
so that resources within the package can be moved to create one or multiple organizations of content (such as
course outlines). It isleft to the discretion of content producers to decide whether to describe or not describe the
organization of acourse’s resources. |f content producers choose to provide one or more descriptions of acourse’s
organization, they must also specify one as the default. The current Content Packaging DTD requiresasingle
<organizations> element as a child of the <manifest> element. If content producers do not need an organizations
section in the manifest, then it must appear as an empty element (i.e., “ <organizations/>") to satisfy the control
rules expressed in the DTD. Also, only one <organizations> element is allowed within each <manifest> element.
The current specification defines an <organization> sub-element as one that uses a hierarchical organization;
however, other ways of describing the organizational structure or content (such as conditional/programmatic) are
permitted.

e <resources> — (required) includes referencesto all of the resources needed in order to view the content as
specified in the <organizations> element. References may either be made internally or externally of a Package to
both relative and absolute identifiers. For example, areferenceto an external URL is permitted without having to
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include that resource as part of the Package Interchange File. Resources may also contain a <metadata> element
for each content item referenced. Only one <resources> element is allowed within the top-level <manifest>
element.

e <manifest> — (optional) specifies zero or more (sub)Manifests. Nested <manifest> elements specify how content
may be reliably aggregated or disaggregated into other packages.

The following sections describe these more fully.

4.3 <metadata> Element

Meta-datais optional and is allowed within <manifest>, <resource>, <organization>, <item>, and <file> elementsto
more fully describe the contents of a package. Search engines may look into the meta-datato find appropriate content
for alearner or for content repackaging. Copyright and other intellectual property rights are easily declared within the
meta-data. Authoring or editing tools could then read the rights stipulated by a content vendor to seeif they have
permission to open aresource file or files and change the contents.

The compl ete set of meta-data el ements available for describing and catal oging a content packageis not included with
this specification. This specification utilizes the existing IMS Meta-data specification, which contains approximately
86 individual meta-data elements that may be used to describe and catalog content packages, as the package author
sees fit.

43.1 External Meta-data

Some content packages will have their associated meta-data captured in a separate file. When thisisthe case,
manifests may include an in-line reference to the external meta-datafile.

4.4 <organizations> Element

There are many ways to organize course or package content, including no organization at al. In amanifest file, the
<organi zations> element contains this information.

Itispossibletoimagine organizationsthat will take into account such approaches as hierarchical “branching”, indexes,
custom learning paths utilizing “conditional branching”, and complex objective hierarchies. If the course or package
presentation does not require a specific organization, the <organizations> element is still necessary and must appear
as follows to satisfy the control rules expressed in the DTD: <organizations/>. However, in this case the
<organizations> element is left empty.

While many content organization approaches may be developed, a default approach isincluded as part of this
specification. This default approach to content organization, similar to atree view or hierarchical representation, is
encompassed in the <organization> element. The <organization> element is the only element allowed under
<organizations>. Content may have additional organization schemas, through the use of the type attribute by setting it
to anon-default value. There can be multiple organizations and more than one of the sametype, but only one specified
as the default.

4.4.1 <organization> Element

The <organization> element contains information about one particular, passive organization of the material. The
<organization> element assumes a default structure attribute value of “hierarchical”, such asis common with atree
view or structural representation of data. Future versions of the specification will likely include additional values for
the structure attribute to correspond with additional structural organizations or shapes, such as a directed graph, a
semantic network, or others. Until additional values are agreed upon, the <organization> element, by default,
effectively reads <organization structure="hierarchical” >.

The presentation structure of <organization> is described through <item> sub-elements. An <item> may contain
subordinate <item> elements (a hierarchical approach to presentation) or may appear on the same level as other
<item>s (aflat approach). A tree view, or hierarchical representation, may be defined by the nesting levels of the
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<item> elements. Content devel opers can mix and match nesting levels as appropriate for their content. An <item>
always has an identifier, and is linked to resources through an “indentifierref” attribute. Titles are optional, but
encouraged. The <item> element may also be visible or hidden, the default presenceis “visible”.

Authors may also include meta-data within the <organization> and <item> elements allowing them to describe
additional information meaningful for searching or for indexing in arepository. IMS encourages the use of elements
from the IMS Meta-data specification.

Example: A hierarchical organizational scheme for a manifest can be determined by the order and nesting of the
<item> elements contained within the <organization> element like the following:

<organi zation identifier="TOCL">
<title>Default Organization</title>
<itemidentifier="ITEML" identifierref="RESOURCELl" >
<title>Lesson 1</title>
</itenm>
<itemidentifier="ITEM" identifierref="RESOURCE2">
<title>Lesson 2</title>
<litenp
<itemidentifier="ITEM3" identifierref="RESOURCE3" >
<title>Lesson 3</title>
</itenm>
</ or gani zati on>

An LMS or content viewer encountering this structural organization or hierarchical tree view of the content could
interpret it conceptually as:

e Lessonl
e Lesson?2
e Lesson3

4.4.2 Using Nested <manifest> Elements

The mechanism for referencing an <item> element’ sresourceisthe“identifierref” attribute, which isused to reference
resources. Certain restrictions are placed on the kinds of referencesthat can be madein order to maintain the capability
for future disaggregation of a compound manifest, including:

* An <item> element’sidentifierref can reference resources found in a subordinate <manifest> element in which it
iscontained. It can also reference the resources of any nested <manifest>.

» Thereverseisnot true: An <item> element’sidentifierref cannot refer to a<manifest> element that is higher than
the <manifest> element that containsit, or to any resource referred to by a higher-level <manifest> element. If it
wereto do so, such references could not be resolved should the contained manifest be disaggregated and used to
create a different Package. If content producers need to reference a separate, external package, they must first
aggregate it and then point down to it.

45 <resources> Element

The <resources> element identifies a collection of content and itsfiles. Individual resources are declared as a
<resource> element nested within the <resources> element. A <resource> is not necessarily asinglefile. It may bea
collection of files that support the presentation of the associated presentation structure (<item> element). Thesefiles
may beinternally referenced or externally referenced viaa URL. Internally referenced files must be included in the
Package Interchange File.

A <resource> element may a so have a<metadata> sub-element. The <metadata> element is for the <resource>,
whether it isasinglefile or a collection of files.
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A <file> element may contain a <metadata> sub-element allowing authors to describe additional <file> information
meaningful for searching or for indexing in arepository. IMS encourages using elements from the IMS Meta-data
specification.

A <resource> may reference an internal (or “local”) file by arelative URL asthe href or as an external file or service
by afully-qualified remote URL. Internal files used by the resource are either directly enumerated by <file> elements
or indirectly enumerated by using the <dependency> element to reference another resource. For example, the union of
all fileenumerationsin apackage identifiesall files (excluding binding control documents and imsmanifest.xml files),
that must be communicated on transmission of a content Package. External referents do not form part of the Package
and do not appear in <file> elements.

A <resource> element may also contain a <dependency> sub-element. The <dependency> element identifiesasingle
resource which can act as a container for multiple files that this resource depends upon. Rather than having to list all
resourcesitem by item each time they are needed, <dependency> allows authorsto define a container of resources and
to simply refer to that <dependency> element instead of individual resources. The same restrictions on the values of
theidentifierref attribute apply to <dependency> as apply to <item> (see Section 4.4.2 for further guidance). Below is
an example of using <dependency>.

<resour ces>

<resource identifier="R_Al" type="webcontent" href="sco006. htm ">
<met adat a/ >
<file href="sco06. htm" />
<file href="scripts\API Wapper.js" />
<file href="scripts\Functions.js" />
<dependency identifierref="R_A4" />
<dependency identifierref="R_A5" />
<dependency identifierref="R_A6" />

</ resource>

<resource identifier="R _A2" type="webcontent" href="scol. htm ">
<net adat a/ >
<file href="scol.htm" />
<file href="scripts\ APl Wapper.js" />
<file href="scripts\Functions.js" />
<dependency identifierref="R_A5" />

</ resource>

<resource identifier="R _A4" type="webcontent" href="pics\distress_sigs.jpg">
<net adat a/ >
<file href="pics\distress_sigs.jpg" />

</ resource>

<resource identifier="R _A5" type="webcontent" href="pics\distress_sigs_add.jpg">
<met adat a/ >
<file href="pics\distress_sigs_add.jpg" />

</resource>

<resource identifier="R_A6" type="webcontent" href="pics\nav_aids.jpg">
<met adat a/ >
<file href="pics\nav_aids.jpg" />

</ resource>

</resources>

4.6 Examplesof <resources> and Nested <manifest> Elements

The following example shows how in-line (sub)Manifests are described. For an example of how external
(sub)Manifests may be described in afuture version of the specification, see Appendix D.

4.6.1 Example of Describing In-line (sub)M anifests
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<?xm version="1.0"?>
<?xm - styl esheet type="text/xsl" href="../../easel _view xsl" ?>
<mani fest identifier="SUBMAN' version="1.1"
xm ns="http://ww.insproject.org/xsd/ins_cp_rootvlpl"
xm ns:i mend="http://ww. i nsproject.org/xsd/ins_nd_rootvipl"
xm ns: xsi ="http://ww. w3. or g/ 2000/ 10/ XM_Schema- i nst ance"
xsi : schemalLocation="http://ww. i nmsproject.org/xsd/inms_cp_rootvipl
http://ww. i msproject.org/xsd/inms_cp_rootvipl. xsd
http://ww. insproject.org/xsd/inms_nd_rootvlipl
http://ww. i nsproject.org/xsd/inms_nd_rootvlpl. xsd">
<nmet adat a>
<schema>| M5 Cont ent </ schena>
<schemaver si on>1. 1</ schemaver si on>
</ net adat a>
<organi zati ons defaul t="MAI N_TOCL1" >
<organi zation identifier="MAI N_TOC1" structure="hierarchical">
<title>All Mnifest and Subnmanifest Lessons</title>

<itemidentifier="MAINITEML3" identifierref="MANY_ R RESOURCE8">

<title>Resource h</title>
</itenpr
<itemidentifier="MAIN_ITEM" identifierref="MN_RESOURCEL" >
<title>Lesson 1</title>
<itemidentifier="MAN_ITEM" identifierref="MIN_RESOURCE2" >
<title>Introduction 1</title>
</itenp
<itemidentifier="MAIN_ITEM" identifierref="NMA N RESOURCE3" >
<title>Content 1</title>

<itemidentifier="MAN_ITEM" identifierref="MNY_R RESOURCEL">

<title>Resource a</title>
</itenmpr

<itemidentifier="MAINITEM/" identifierref="MANY R RESOURCE2" >

<title>Resource b</title>
</itenpr

<itemidentifier="MAN_ITEM" identifierref="MNY_R RESOURCE3" >

<title>Resource c</title>
</itenmr

<itemidentifier="MAINITEM" identifierref="MANY R RESOURCE4" >

<title>Resource d</title>
</itenpr

<itemidentifier="MN_ITEMO" identifierref="MNY_R RESOCURCE5">

<titl e>Resource e</title>
</itenr

<itemidentifier="MAINITEML1" identifierref="MANY_ R RESOURCE6">

<title>Resource f</title>
</itenr

<itemidentifier="MN_ITEMZ2" identifierref="MNY_R RESOCURCE7">

<title>Resource g</title>
</itenp
</itenp
<itemidentifier="MAINI|TEM4A" identifierref="NMA N RESOURCE4">
<title>Summary 1</title>
<litenp
<litenp

<itemidentifier="BOO |ITEML11" identifierref="MANY_ O RESOURCEl CCK51">

<title>Lesson 1</title>

<itemidentifier="BOO |ITEML12" identifierref="MANY_ O RESOURCE2">

<title>ntroduction 1</title>
</litenp

<itemidentifier="BOO_ | TEML13" identifierref="MANY_O RESOCURCE3">

<title>Content 1</title>
</litenp
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<itemidentifier="BOO | TEML14" identifierref="MANY_ O RESOURCE4">
<title>Summary 1</title>
<litenp
<litenp
<itemidentifier="MAIN_ITEM" identifierref="SINGE R RESOURCELl">
<title>Summary 1</title>
<itemidentifier="MAIN SINGLE O I TEML" identifierref="SI NGLE O RESOURCEL CCK51">
<title>Lesson 1</title>
<itemidentifier="MAIN_SINGLE O I TEM" identifierref="SI NGLE_O RESOURCE2" >
<title>Introduction 1</title>
<litenp
<itemidentifier="MAIN SINGLE O | TEM3" identifierref="SI NGLE O RESOURCE3" >
<title>Content 1</title>
</itenp
<itemidentifier="MAIN_SINGLE O | TEM" identifierref="SI NGCLE_O RESOURCE4" >
<title>Summary 1</title>
<litenp
</itenp
<itemidentifier="MAIN SINGLE O | TEMb" identifierref="SI NGLE O RESOURCE5" >
<title>Lesson 2</title>
<itemidentifier="MAIN_SINGE O | TEM6" identifierref="SI NGCLE_O RESOURCE6G" >
<title>Introduction 2</title>
<litenp
<itemidentifier="MAIN SINGLE O | TEM/" identifierref="SI NGLE O RESOURCE7" >
<title>Content 2</title>
</itenpr
<itemidentifier="MAIN_SINGLE O | TEMB" identifierref="SI NGCLE_O RESOURCES" >
<title>Summary 2</title>
<litenp
</itenp
<itemidentifier="MAIN SINGLE O | TEM" identifierref="SI NGLE O RESOURCE9" >
<title>Lesson 3</title>
<itemidentifier="MAIN_SINGE O | TEMLO" identifierref="SI NGLE_O RESOURCE10" >
<title>Introduction 3</title>
<litenp
<itemidentifier="MAIN SINGLE O I TEML1" identifierref="SINGLE O RESOURCE1l" >
<title>Content 3</title>
</itenpr
<itemidentifier="MAIN_SINGLE O ITEML2" identifierref="SI NGLE_O RESOURCE12" >
<title>Sumuary 3</title>
<litenp
</itenpr
</itenp
</ or gani zati on>
</ organi zati ons>
<resources>
<resource identifier="MAI N _RESOURCEL" type="webcontent" href="lessonl. htm'>
<file href="1essonl. htnf/>
</resource>
<resource identifier="MA N RESOURCE2" type="webcontent"” href="introl.htni>
<file href="introl. ht />
</ resource>
<resource identifier="MA N_RESOURCE3" type="webcontent" href="http://ww. bbc. co. uk">
<file href="http://ww.bbc. co. uk"/ >
</resource>
<resource identifier="MA N RESOURCE4" type="webcontent"
href ="http://ww. farn-ct.ac. uk">
<file href="summaryl. ht ni'/>
</ resource>
</ resources>
<mani fest identifier="SINGLE_R' xm :base="single_r/">
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<or gani zat i ons/ >
<r esour ces>
<resource identifier="SINGLE_R RESOURCEL" type="webcontent"” href="introl. htni>
<file href="Iessonl. ht />
<file href="introl. htni/>
<file href="contentl. htni/>
<file href="sunmary3. ht nf'/>
</ resource>
</ resources>
</ mani f est >
<mani fest identifier="MANY_R' version="1.1">
<met adat a>
<schema>I M5 Cont ent </ schema>
<schemaver si on>1. 1</ schenaver si on>
<i msnd: recor d>
<i msnd: gener al >
<imsnd:title>
<imsnd: | angstring xnl:lang="en-US">CCK Mani fest Test Case - Many
Resour ces</i msnd: | angstri ng>
</imsnd:title>
</ i msnd: gener al >
</inmsnd: record>
</ met adat a>
<or gani zat i ons/ >
<r esour ces>
<resource identifier="MANY_R RESOURCE1" type="webcontent” href="]essonl. htm' >
<file href="Iessonl. ht />
</resource>
<resource identifier="MANY_R RESOURCE2" type="webcontent" href="introl. htn{>
<file href="introl. ht />
</ resource>
<resource identifier="MANY_R RESOURCE3" type="webcontent” href="contentl. htni>
<file href="contentl. htni/>
</resource>
<resource identifier="MANY_R _RESOURCE4" type="webcontent" href="sumraryl. htni>
<file href="summaryl. ht nf'/>
</ resource>
<resource identifier="MANY_R RESOURCE5" type="webcontent” href="]esson2. htm >
<file href="Iesson2. ht />
</resource>
<resource identifier="MANY_R RESOURCE6" type="webcontent" href="intro2. htni>
<file href="intro2. htm'/>
</ resource>
<resource identifier="MANY_R RESOURCE7" type="webcontent” href="content2. htni>
<file href="content2. htni/>
</resource>
<resource identifier="MANY_R RESOURCE8" type="webcontent" href="sumrary2. htni>
<file href="summary2. ht nf'/>
</ resource>
</resources>
</ mani f est >
<mani fest identifier="MANY_O' version="1.1" xmnl:base="nany_o/">
<met adat a>
<schema>I M5 Cont ent </ schema>
<schemaver si on>1. 1</ schenaver si on>
<i nmsnd: r ecor d>
<i msnd: general >
<imsnd:title>
<imsnd: | angstring xnl :lang="en-US">CCK Test Manifest - Many
O gani zati ons</inmsnd: | angstri ng>
</[imsnd:title>
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</i msnd: gener al >
</imsnd: record>
</ met adat a>
<organi zati ons defaul t="MANY_O TOC1" >
<organi zation identifier="MANY_O TOC1l" structure="hierarchical">
<title>All Lessons</title>
<itemidentifier="MANY_O | TEML" identifierref="MANY O RESOURCEL1 CCK51">
<title>Lesson 1</title>
<itemidentifier="MANY_O_| TEM" identifierref="MANY_O RESOURCE2" >
<title>Introduction 1</title>
<litenp
<itemidentifier="MANY_O | TEM3" identifierref="MANY_O RESOURCE3">
<title>Content 1</title>
</itenp
<itemidentifier="MANY_O | TEMA" identifierref="MANY_O RESOURCE4">
<title>Summary 1</title>
<litenp
</itenp
<itemidentifier="MANY_O | TEMb" identifierref="MANY_ O RESOURCE5">
<title>Lesson 2</title>
<itemidentifier="MANY_O_ | TEM6" identifierref="MANY_O RESOURCE6" >
<title>Introduction 2</title>
<litenp
<itemidentifier="MANY_O | TEM/" identifierref="MANY_O RESOURCE7">
<title>Content 2</title>
</itenp
<itemidentifier="MANY_O_ | TEMB" identifierref="MANY_O RESOURCES">
<title>Summary 2</title>
<litenp
</itenp
<itemidentifier="MANY_O | TEMR" identifierref="MANY_O RESOURCE9" >
<title>Lesson 3</title>
<itemidentifier="MANY_O_| TEMLO" identifierref="MANY_O RESOURCE10Q">
<title>Introduction 3</title>
<litenp
<itemidentifier="MANY_O | TEML1" identifierref="MANY_ O RESOURCE1ll">
<title>Content 3</title>
</itenp
<itemidentifier="MANY_O_| TEML2" identifierref="MANY_O RESOURCE12">
<title>Sumuary 3</title>
<litenp
</itenp
</ organi zati on>
<organi zation identifier="MANY_O TOC3" structure="hierarchical">
<titlel>
<itemidentifier="ITEML11" identifierref="MANY_O RESOURCE1l_CCK51">
<title>Lesson 1</title>
<itemidentifier="ITEML12" identifierref="MANY_O RESOURCE2" >
<title>ntroduction 1</title>
</itenp
<itemidentifier="ITEML13" identifierref="MWNY_O RESOURCE3">
<title>Content 1</title>
<litenp
<itemidentifier="1TEML14" identifierref="MANY_O RESOURCE4" >
<title>Summary 1</title>
</itenp
</itenp
</ organi zati on>
</ or gani zati ons>
<r esour ces>
<resource identifier="MANY_O RESOURCE1_CCK51" type="webcontent" href="1essonl. ht m'>
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<file href="lessonl. htnf/>

</ resource>

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

</resource>

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

</ resource>

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

</resource>

<resource identifier="MANY_O RESOURCE5" type="webcontent"
<file href="lesson2. ht nf'/>

</ resource>

<resource identifier="MANY_O RESOURCE6" type="webcontent"
<file href="intro2. htn'/>

</resource>

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

</ resource>

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

</resource>

<resource identifier="MANY_O RESOURCE9" type="webcontent"
<file href="lesson3. htnf'/>

</ resource>

<resource identifier="MANY_O RESOURCE10" type="webcontent"
<file href="intro3. htn'/>

</resource>

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

</ resource>

<resource identifier="MANY_O RESOURCE12" type="webcontent"
<file href="summary3. htn'/>

</ resource>

</resources>
</ mani f est >

href="introl. ht ni'>

href="content 1. ht ni'>

href =" sunmaryl. ht ni' >

href="I esson2. ht ni' >

href="intro2. ht ni'>

href="content 2. ht ni' >

hr ef =" summary2. ht ni' >

href="I esson3. ht ni' >

href="intro3. htni>

href ="content 3. ht ni' >

hr ef =" sunmar y3. ht ni' >

<mani fest identifier="SINGLE O version="1.1" xm :base="single_o/">

<net adat a>
<schema>| M5 Cont ent </ schena>
<schemaver si on>1. 1</ schemaver si on>
</ met adat a>
<or gani zati ons defaul t="SI NGLE_O TCC1" >
<organi zation identifier="SINGLE O TOC1" structure="hierar
<title>All Lessons</title>

<itemidentifier="SINGLE_O | TEML" identifierref="SINGLE_

<title>Lesson 1</title>

chical ">

O RESOURCE1_CCK51" >

<itemidentifier="SINGE O |ITEM" identifierref="SI NGLE O RESOURCE2" >

<title>Introduction 1</title>
</litenp

<itemidentifier="SINGLE O | TEMB" identifierref="S NGLE_ O RESOURCE3" >

<title>Content 1</title>
</litenp

<itemidentifier="SINGLE O |TEMA" identifierref="SI NGLE O RESOURCE4" >

<title>Summary 1</title>
<litenpr
</itemp

<itemidentifier="SINGLE O | TEMs" identifierref="SINGLE_

<title>Lesson 2</title>

O_RESOURCES" >

<itemidentifier="SINGE O |ITEMs" identifierref="SI NGLE O RESOURCE6G" >

<title>Introduction 2</title>
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</itenp
<itemidentifier="SINGLE O |ITEM/" identifierref="SI NGLE O RESOURCE7" >
<title>Content 2</title>
</itemp
<itemidentifier="SINGE_ O ITEMB" identifierref="SINGLE O RESOURCE8">
<title>Summary 2</title>
</itenp
</itenp
<itemidentifier="SINGE_ O ITEM" identifierref="SINGLE O RESOURCE9" >
<title>Lesson 3</title>
<itemidentifier="SINGE O |ITEMLO" identifierref="SI NGLE_O RESOURCE1Q" >
<title>Introduction 3</title>
</itenpr
<itemidentifier="SINGLE O |ITEML1" identifierref="SINGLE O RESOURCE1l">
<title>Content 3</title>
<litenp
<itemidentifier="SINGLE O | TEML2" identifierref="SI NGLE O RESOURCE12" >
<title>Summary 3</title>
</itenp
</itenp
</ organi zati on>
</ or gani zati ons>
<resour ces>
<resource identifier="SINGLE_O RESOURCE1_CCK51" type="webcontent"
href ="1 essonl. ht nf' >
<file href="lessonl. ht nf/>
</resource>
<resource identifier="SINGLE_O RESOURCE2" type="webcontent"” href="introl. htni>
<file href="introl. ht />
</ resource>
<resource identifier="SI NGLE_O RESOURCE3" type="webcontent"
href ="http://ww. bbc. co. uk">
<file href="http://ww. bbc. co.uk"/>
</resource>
<resource identifier="SI NGCLE_O RESOURCE4" type="webcontent"
href="http://ww. farn-ct.ac. uk">
<file href="summaryl. ht nf'/>
</ resource>
<resource identifier="SI NGLE_O RESOURCE5" type="webcontent">
<file href="Iesson2. ht />
</resource>
<resource identifier="SINGLE_O RESOURCE6" type="webcontent" href="intro2. htnt>
<file href="intro2. htnm'/>
<file href="http://ww. parkers.co. uk"/>
</resource>
<resource identifier="SINGLE_O RESOURCE7" type="webcontent" href="content2. htni>
<file href="content2. htni/>
</ resource>
<resource identifier="SINGLE_O RESOURCE8" type="webcontent" href="summary2. ht ni'>
<file href="summary2. ht nf'/>
</resource>
<resource identifier="SI NGLE_O RESOURCE9" type="webcontent" href="]esson3. htni>
<file href="Iesson3. htn'/>
</ resource>
<resource identifier="SI NGLE_O RESOURCE10" type="webcontent” href="intro3. htni>
<file href="intro3. htnm'/>
</resource>
<resource identifier="SI NGLE_O RESOURCE11l" type="webcontent" href="content3. htni>
<file href="content3. htni/>
</ resource>
<resource identifier="SI NGLE_O RESOURCE12" type="webcontent" href="sumuary3. htni>
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<file href="sunmary3. ht nf'/>
</resource>
</ resources>
</ mani f est >
</ mani f est >

4.7 Building an IMS Package or Package I nterchange File

» Any namespaces required within a package should be declared as attributes of the top-level <manifest> element.

» Theimsmanifest.xml file and any files supporting namespaces (DTD, XDR, XSD) that are referenced internally
must be placed at the root of the package or compressed Package Interchange File.

» Allinternally referenced files must be stored in the paths declared in all <resource> elements in a package.

4.8 Aggregation and Disaggregation of Packages

If asimple (non-aggregated) package isto be aggregated into a new (super-)package, first its manifest must be
accessed and itslist of <resource> elements obtained. These are traversed and each of their file elements examined to
determine whether they reference external or internal files (note that any base address attribute in the <resources>
elements and any overriding base address attributesin each <resource> element, need to be prefixed to afileelement’s
filereferences). Thisisused to build alist of al thefiles contained locally in the package that isbeing aggregated. This
list inturn, isthen used to access each file and to create a copy of it in the new package. Next, the manifest of the
package being aggregated must be integrated as a subordinate <manifest> element into the manifest that is being
created for the containing package. When the construction of the new package is complete, the containing manifest is
saved as afilewiththe namei msmani f est . xnl at the root of the new Package Interchange File.

If a Package is to be disaggregated from a containing package into a smaller, sub-package, first that sub-package’s
manifest must be accessed from the containing manifest. The <resources> section of the accessed manifest isthen read
to determine the physical filesthat were originally contained in that section. Thislist isthen used to locate these files
in the larger package and these are then copied to the new, smaller package. The accessed manifest isthen saved asa
filewiththenamei nsmani f est . xm and also included at the root of the new Package Interchange File.

If a compound Package, containing aggregated sub-packages, isitself to be aggregated, then the same procedure is
followed; with the addition that the compound Package's (sub)Manifest elements also have to be walked in order to
build acomplete list of files referenced in all the (sub)Manifests. As the aggregated Package’ s manifest already
contains all the nested (sub)Manifests, only this manifest needs to be merged into the new containing manifest.
Similarly, if acompound sub-packageisto be disaggregated, its (sub)Manifest tree needsto bewalked in order to build
the complete list of files that need to be copied into the disaggregated package.

Packages, specifically organizational items, may not reference package elements (resource elements) that are outside
the package scope. Referenced elements must be contained in the same package from which they were referenced,
including elements that are in sub-packages within the package. This specification does not contain rules as to how
such referenced elements should be maintained by aggregation and disaggregation tools. The issue of intellectual
property rights, concerning how resources preservetheir original, unique identifiersis beyond the scope of thisversion
of the Content Packaging specification.

48.1 ldentifiers

When creating or manipulating packages, the scope of identifiers needsto be considered. In order to beavalid Content
Packaging Manifest, identifiers must be unique. If a package is aggregated into another package, identifier collisions
could be avoided or resolved by using universally uniqueidentifiers across manifests (such as identifiers generated or
obtained according to the IM SBest Practicesfor Universally UniquelDs). If universally uniqueidentifiersare not used
in a system's own storage scheme, packages should not be exchanged with other systems without building unique
identifier generation into tools that support package aggregation.
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4.8.2 Xlnclude

The IMS Content Working Group expects that the X1nclude mechanism, when fully approved and supported by the
W3C, may prove a powerful way to support the aggregation and disaggregation of package resources. However,
authors should not use Xnclude in packaging content until the W3C finalizes XInclude as a Recommendation and the
XML community generally supportsit.

Note: Xlnclude is mentioned here as an emerging standard that IMS will likely leverage in future versions of the
Content Packaging specification rather than invent another way of including external XML files. See Appendix
D for examples of how XInclude might be used in future versions of this specification.

4.8.3 xml:base

Xml:baseisaconstruct to explicitly specify the base URI of adocument in resolving relative URIsin linksto external
files. In the imsmanifest.xml file, internal and external references may be absolute or relative. Relative addresses can
be prefixed by an xml:base attribute. The xml:base attribute allows both external and local base addressesto be
specified. Relative URLS, in the absence of xml:base, are relative to the package root (location of imsmanifest.xml).
In the presence of an xml:base path, relative URLs are relative to the path specified in xml:base. When an xml:base
pathisrelativeitself, the absolute path isthen resolved to the location of the containing document. That is, thelocation
of theimsmanifest.xml filein animporting system, when it isread, suppliesthe missing absolute segment, per therules
expressed in RFC 2396. In the presence of an xml:base path, which references an external location, therelative URLS
arerelative to that location. Absolute (external) URLSs are considered to be fully-specified without the provision of
additional pathing.

When using xml:base in packaging, the xml:base path should not begin with aleading forward slash. As defined in
RFC 2396, a path with aleading forward slash indicates the absolute path of that resource. Using aleading forward
slash can easily be misinterpreted as declaring the document asthelocal host. With thisin mind, the xml:base attribute
is most useful for specifying relative paths to sub-directories containing content package resources. Below isan
example of using xml:base to specify the path to resources that are internal and relative.

<?xm version="1.0"7?>
<mani fest identifier="MAN FEST1" xm ns="http://ww. inmsproject.org/xsd/ins_cp_rootvipl">
<net adat a>
<schema>| M5 Cont ent </ schena>
<schemaver si on>1. 0</ schenmaver si on>
<i msnd: recor d>
<i msnd: gener al >
<imsnd:title>
<inmsnd: | angstring xm :lang="en_US">I M5 Content Packaging Sanple - A Relative
xm : base</i msmd: | angstri ng>
</imsmd:title>
</imsnd: gener al >
</inmsnd: record>
</ net adat a>
<organi zati ons defaul t ="TOC1" >
<organi zation identifier="TOCL">
<title>default</title>
<itemidentifier="ITEML" identifierref="RESOURCEL" >
<title>Lesson 1</title>
<itemidentifier="ITEM" identifierref="RESOURCE2" >
<title>Introduction 1</title>
</litenpr
<itemidentifier="1TEM3" identifierref="RESOURCE3" >
<title>Content 1</title>
</itenpr
<itemidentifier="ITEM4" identifierref="RESOURCE4" >
<title>Summary 1</title>
</litenpr
</litenpr
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<itemidentifier="1TEM"
<title>Lesson 2</title>
<itemidentifier="1TEM"

<title>ntroduction 2</title>

</itene

<itemidentifier="|TEM"
<title>Content 2</title>

</litenp

<itemidentifier="1TEM"
<title>Summary 2</title>

</itene

</litenp
</ or gani zat i on>

</ or gani zati ons>
<resources>

xm

xm

xm

xm

xm

xm

xm

xm

<resource identifier="RESOURCEL"

. base="| essonl/">

<file href="1essonl. htn'/>
<file href="picturel.gif"/>

</ resource>

<resource identifier="RESOURCE2"

. base="| essonl/">

<file href="introl. htni/>
<file href="picture2.gif"/>

</ resource>

<resource identifier="RESOURCE3"

. base="| essonl/">

<file href="contentl. htnf'/>
<file href="picture3d.gif"/>

</ resource>

<resource identifier="RESOURCE4"

. base="| essonl/">

<file href="summaryl. ht ni'/>
<file href="pictured.gif"/>

</ resource>

<resource identifier="RESOURCES"

. base="| esson2/" >

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

</ resource>

<resource identifier="RESOURCEG"

. base="| esson2/" >

<file href="intro2. htni'/>
<file href="picture2.qgif"/>

</ resource>

<resource identifier="RESOURCE7"

. base="1 esson2/" >

<file href="content2. htni/>
<file href="picture3d.gif"/>

</ resource>

<resource identifier="RESOURCE8"

. base="| esson2/" >

<file href="summary2. ht '/ >
<file href="pictured4.gif"/>
</ resource>

</ resources>
</ mani f est >

type="webcont ent"

type="webcontent"

type="webcont ent"

type="webcont ent"

type="webcont ent"

type="webcont ent"

type="webcontent"

type="webcont ent"

i denti fi erref="RESOURCE5" >

i dentifierref="RESOURCEG" >

i dentifierref="RESOURCE7" >

i dentifierref="RESOURCES" >

href ="1 essonl. ht nf

href="introl. ht nf

href ="content 1. ht ni

href =" summaryl1. ht ni

href ="1 esson2. ht nt'

href ="intro2. ht nf

hr ef =" cont ent 2. ht nf'

hr ef =" sunmar y2. ht ni

The following is an example of using xml:base to specify the path to resources that are external and absolute.
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<?xm version="1.0"?>
<mani fest identifier="MANI FEST1" xm ns="http://ww.insproject.org/xsd/ins_cp_rootvlpl">
<met adat a>
<schema>| M5 Cont ent </ schena>
<schemaver si on>1. 0</ schemaver si on>
<i msmd: r ecor d>
<i nsnd: gener al >
<imsmd:title>
<imsmd: | angstring xm :lang="en_US">I M5 Content Packagi ng Sanple - A Renote
xm : base</i msnd: | angstri ng>
</imsnd:title>
</ i msnd: gener al >
</imsnd: record>
</ met adat a>
<organi zati ons defaul t="TOC1" >
<organi zation identifier="TOCL">
<title>Big Title</title>
<itemidentifier="ITEML" identifierref="RESOQURCEL" >
<title>Lesson 1</title>
<itemidentifier="1TEM" identifierref="RESOQURCE2" >
<title>Introduction 1</title>
</itenp
<itemidentifier="1TEM3" identifierref="RESOURCE3">
<title>Content 1</title>
<litenp
<itemidentifier="1TEMA" identifierref="RESOURCE4" >
<title>Summary 1</title>
</itenp
</itenpr
</ or gani zati on>
</ organi zati ons>
<resources xml :base="http://repositoy.insproject.org/fool/bar/">
<resource identifier="RESOURCEL" type="webcontent" href="1essonl. htn/>
<resource identifier="RESOURCE2" type="webcontent” href="introl. htni/>
<resource identifier="RESOURCE3" type="webcontent” href="contentl. htni/>
<resource identifier="RESOURCE4" type="webcontent" href="summaryl. htn/>
</ resources>
</ mani f est >
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5. Validation

The XML 1.0 Specification from the W3C allows for two types of parsers: validating and non-validating.
Non-validating parsers are only concerned with the well-formedness of a document—that is, ensuring that the
syntactic rules of XML have been followed. Validating parsers, on the other hand, are required to implement the full
XML 1.0 Specification. Thismeansthat validating parsers must follow all of the rules concerning structure, datatypes,
and external references that are specified by a schema.

Schemas describe which elements may exist in a document and how those elements may be structured. While not
commonly thought of as schemas, the Document Type Definitions (DTDs) based upon the XML 1.0 Specification are,
in fact, schemas. Many new schemas are under development, which are considered next generation schemas when
compared to XML 1.0 DTDs. Thereisconsiderable support in both applications and parsers for the XML 1.0 records
and their associated DTDs. Toolsand applicationsthat support the newer schemas are still largely under devel opment.

To help support alarge community of developers, the IMS Content Packaging specification provideslimited guidance
on the use of three different schemas: XML 1.0 DTDs, XML-Data schemas, and XML Schema schemas. While each
of these schemas has different capabilities, any of these schemas can provide basic document validation. 1t isexpected
that any manifest document in a Package that is written according to the IM S Content Packaging specification can be
validated using the DTD, XDR, and XSD schemas available with this specification.

5.1 DTD Validation

The IMS Content Packaging specification is accompanied by two DTDs (ims_cp_rootv1pl.dtd and
ims_md_rootv1pl.dtd). Whileit istechnically feasible to validate documents that use DTDs, it is not possible to use
aDTD to differentiate between two elements that use an el ement name in incompatible ways (for example IMS
Meta-data and IM S Content Packaging both use <resource> in meaningful, but incompatible ways, and IM S Content
Packaging and IMS Question and Test both use <item> in meaningful, but incompatible ways). Rather than alter the
IMS Content Packaging Information Model to adjust to the requirements of DTD validation, the Content Working
Group made a decision to be forward-looking, towards XML Schemas, with respect to validation.

A sideeffect of thisdecisionisthat validation of a Content Packaging Manifest using DTDs can be accomplished using
anumber of different methods. For example, the Content Working Group has found thefollowing processto be useful:
* Removing the IMS Meta-data elements from imsmanifest.xml and saving to a separate XML file.

» Validating imsmanifest.xml usingims_cp_rootv1pl.dtd and the meta-data XML file using ims_md_rootv1pl.dtd.
* Re-introducing the IMS Meta-data elements into imsmanifest.xml.

Others may wish to use an internal subset of aDTD and an externa subset of a DTD to accomplish the same goal.
There is also the mechanism of parameter entities that may be used for combining DTDs. It is beyond the scope of
this specification to list and explain al of the various approaches possible for XML document validation using DTDs.

5.2 W3C Schema Validation

IMS has frozen schema devel opment on the W3C Candidate Recommendation (dated) 24 October 2000, until the
Schema Specification reaches final Recommendation status. Currently, several commercial tools support schema
validation including: Xerces, XML Authority, XML Spy, and Oracle parsers.

5.3 XML-Data Schema Validation

Microsoft Internet Explorer version 5.x has built-in support for validation of XML documents that reference
XML-Dataschemas. Examplesof IMS Content Packagesthat validate usingims_cp_rootv1pl.xsd areincludedinthe
sample code that accompanies this specification.
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6. Conformance

Conformance to a packaging specification is an important issue for stakeholders involved with the IMS Content
Packaging specification. Conformance clarifies content interoperability. It sets an expectation for content vendors
and their customers about how that content will be repackaged, and possibly used, by compliant LM Ss, computing
platforms supporting instructional content, and learning service providers as content moves about within systems,
between systems, and across the Web. It also helps LM S vendors computing platforms, and learning servicesto
control the scope of their data stores and tools or sub-systems required to operate on content packages.

This specification addresses two levels of conformance to guide content developersin how LM S vendors, computing
platforms, or learning services may deal with the elements and extensions content devel opers place within an IMS
Manifest file. These same levels of conformance should guide those who repackage content for redistribution within
their systems, across systems, or across the Web.

6.1 Package Conformance

For the purposes of 