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The IMS Content Packaging specification describes data structures, XML binding and accompanying
best practices that are used to provide interoperability for Internet based content with content creation
tools, learning management systems (LMS), and run time environments. The scope of the IMS Content
Packaging specification is focused on defining interoperability between systems that wish to import,

export, aggregate, and disaggregate Packages of content.
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The entire, extended scope of the IMS 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.
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The following historical work was considered in the development of the original version 1.1

framework:

(1) IMS API draft specification version 0.6 (6/98) -
(2) IMS Packaging draft specification version 0.6 (2/99) -

(3) The Aviation Industry CBT Committee’s (AICC) API for Web Implementation
of AICC/IEEE CMI specification (9/99) -

(4) The Advanced Distributed Learning Initiative’s (ADL) Sharable Content
Object Reference Model (11/99) -

(5) The Microsoft Learning Resource Interchange (LRN) specification (01/00) -
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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 1.1.
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Figure 1.1 IMS Content framework
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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 complete a first specification, the scope was
broken down into three, main parts: Content Packaging, Data Model, and Run Time Environment.
Each of these topics requires additional explanation and each is described in more detail in the

following sections.
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The IMS Content Packaging portion of the IMS Content framework represents the section that deals
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 1.2.
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A future version of an IMS Content specification will address important, core issues of a general and
extendable content data model. The data model represents that portion of the IMS Content framework
where content is imported, stored, managed, and manipulated for instructional purposes. LMS vendors

and computer platform vendors will play a key role in defining this portion of the specification.
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A future IMS Content specification will also take into account how the IMS Enterprise, Question and
Test Interoperability, and Learner Information Package specifications play a role in the data model.
Other efforts such as the 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.
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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 a run

time environment and an LMS.
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2.1.11 7 {F &f1* (element attributes)
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2.1.13 IMS ( IMS Global Learning Consortium)
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2.1.14 LTSC(Learning Technology Standards Committee)
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2.1.15 LMS(Learning Management System)
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2.1.16 Meta-data
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2.1.17 W3C(World Wide Web Consortium)
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2.1.18 XML
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2.1.19 XSD ( XML Schema Definition)
XML %4 £ 5 o

2.Terms and definitions

2.1General Terms

2.1.1 ADL
Advanced Distributed Learning Initiative was started by the United States

White House in 1997, and aims to advance the use of online training.

2.1.2 AICC
Aviation Industry CBT Committee is a membership-based international forum
that develops recommendations on interoperable learning technologies for the

aviation industry.

2.1.3 character set

The characters used by a computer to display information.

2.1.4 choice
One of the possible responses that a test taker might select. Choices contain

the correct answers and distracters.

2.1.5 conformance statement

A conformance statement provides a mechanism for customers to fairly
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compare vendors of assessment tools and content.

.6 database
A collection of information/data, often organized within tables, within a
computer’s mass storage system.Databases are structured in a way to provide
for rapid search and retrieval by computer software. The following databases

are used by testing systems: item, test definition, scheduling, and results.

.7 DTD
Document Type Definition.
.8 dynamic sequencing
The sequencing of items or sections is based upon previous responses from a

test taker.

.9 element
An XML term that defines a component within an XML document that has been

identified in a way a computer can understand.

.10 element contents
An XML term used to describe the content of the element.
.11 element attributes

Provides additional information about an element.

.12 IEEE
Institute of Electrical and Electronics Engineers that provides a forum for

developing specifications and standards.

13 IMS
An organization dedicated to developing specification for distributed
learning.

.14 LTSC

Learning Technology Standards Committee.

.15 LMS
Learning Management System which is the system responsible for the

management of the learning experience.

.16 Meta-data
Meta-data: Descriptive information about data. Can be thought of as data
about data. IMS specifications typically use meta-data to describe learning

resources.

.17 W3C
World Wide Web Consortium.
.18 XML
Extensible Mark-up Language is a specification, produced by the W3C.
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2.1.19 XSD
XML Schema Definition.

2.2 ' W [
2.2.1 default
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2.2.2 dependency
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2.2.18 schemaversion
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2.2.109 title

P B
2.2.20 type
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2.2.21 version

&= manifest VA £ (B 1.0) ©
2.2.22 xml base
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.2Content Packaging Elements and Attributes
2.2.1 default

Indicates which organization scheme is the default one.
2.2.2 dependency

Identifies the location of a resource that contains dependent files.
2.2.3 file

A reference to a file that a resource is dependent on.
2.2.4 CPI

Content & Packaging Interchange
2.2.5 href

A reference to a URL.
2.2.6 identifier

An identifier that is unique within the manifest.
2.2.7 identifierref

A reference to an identifier in the manifest or in a resource.

2.2.8 isvisible
Indicates whether or not an item is displayed when the package is displayed or

rendered.

2.2.9 item

A node within the organization.

2.2.10 manifest
A reusable unit of instruction. Encapsulates meta-data, organizations, and

resource references.

2.2.11 metadata
Meta-data describing the manifest.

2.2.12 organization
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Defines a particular hierarchical organization.
2.2.13 organizations
Describes one or more structures, or organizations for this package.
2.2.14 parameters
Static parameters to be passed to the resource at launch time.
2.2.15 resource
A reference to a resource.
2.2.16 resources
A collection of references to resources. There is no assumption of order or
hierarchy.
2.2.17 schema
Describes the schema that defines and controls the manifest.
2.2.18 schemaversion
Describes version of the above schema (e.g., 1,0, 1.1).
2.2.109 title
Title of the organization.
2.2.20 type
Indicates the type of resource.
2.2.21 version
Identifies the version of this manifest (e.g., 1.0).
2.2.22 xml base

Provides a relative path offset for relative URIs in the package.

3. H AR

[CP, 04a] IMS Content Packaging Information Model v1.1.4, C.Smythe,
A.Jackl, IMS Global Learning Consortium, Inc., October 2004.

[CP, 04D] IMS Content Packaging XML Binding v1.1.4, C.Smythe, A.Jackl,
IMS Global Learning Consortium, Inc., October 2004.

[CP, 04c] IMS Content Packaging Best Practice and Implementation Guide
v1l.1.4, C.Smythe, A.Jackl, IMS Global Learning Consortium, Inc.,
October 2004.

[CP, 04d] IMS Content Packaging Summary of Changes v1.1.4, C.Smythe,
A.Jackl, W.Kraan, IMS Global Learning Consortium, Inc., October
2004.

[IMSBUND, Using IMS Content Packaging to Package Instances of LIP and

01] Other IMS Specifications v1.0, B.Olivier, M.McKell, IMS Global

Learning Consortium, Inc., August 2001.

[IMSPLID, 01] IMS Persistent, Location-Independent, Resource ldentifier
Implementation Handbook v1.0, M.McKell, IMS Global Learning
Consortium, Inc., April 2001.

[ISO/IEC10646 1SO (International Organization for Standardization). ISO/IEC

] 10646-1993 (E). Information technology - Universal Multiple-Octet
Coded Character Set (UCS) - Part 1: Architecture and Basic
Multilingual Plane. [Geneva]: International Organization for
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[MD, 04]

[MD, 901]

[MD, 501]

[Unicode, 96]

[XML, 98]

[XML, 99]

Standardization, 1993 (plus amendments AM 1 through AM 7).

IMS Meta-data Best Practice Guide for IEEE 1484.12.1-2002
Standard for Learning Object Metadata v1.3, P.Barker, L.Campbell,
A.Roberts, IMS Global Learning Consortium, Inc., May 2004.

IMS Learning Resource Meta-data v1.2.1, S.Thropp, M.McKell,
IMS Global Learning Consortium, Inc., September 2001.

IMS Learning Resource Meta-data v1.2, T.Anderson, M.McKell,
IMS Global Learning Consortium, Inc., May 2001.

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

XML 1.0 Specification of the W3C:
http://www.w3.0rg/TR/1998/REC-xmI-19980210.

XML Namespace Recommendation of W3C:
http://www.w3.0rg/TR/1999/REC-xml-names-19990114.
XML Schema Recommendation of W3C:
http://www.w3.0rg/TR/2001/REC-xmlschema-0-20010502/.
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4. IMS Content Packaging Conceptual Model
Figure 4.1 is a conceptual diagram that illustrates the components of the IMS Content Packaging
Information Model. As indicated in the IMS Content Packaging Best Practice Guide, this is part of the

larger IMS Content Framework, which forms the basis for this and future specifications.

[l 4.1 IMSI| 3 b i
Figure 4.1 IMS Content Package Scope
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The IMS Package depicted in Figure 4.1 consists of two major elements: a special
XML file describing the content organization and resources in a Package, and the
file resources being described by the XML. The special XML file is called the
IMS 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:
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(1)

(2)

T2 45 0 Ml % ( Package Interchange File) : #1— fuff 4% - ( ¥ : .zip~ .jar~ .cab

f ) > H g F'# it ) € 5% imsmanifest.xml o i b gt F"/ﬁ H o AR P

P O o BB R G- W TR O Web @GR A5 B

;Lw¢ﬁ R AT FAR ) PKZip v2.04g(.zip) fifHL I 10 3 4 T 452
% F5 50 (P ZIP i H 4 DS RFC1951 41 i -

Package Interchange File — a single file, (e.g., “.zip’, “.jar’, “.cab’) which
includes a top-level manifest file named “imsmanifest.xml” and all other
files as identified by the Manifest. A Package Interchange File is a concise
Web delivery format, a means of transporting related, structured information.
PKZip v2.04g (.zip) is recommended as the default Package Interchange File
format. Any ZIP file format MUST conform to RFC1951.

= #E (Package) - i EeEE PSR o E A"’ﬁtfﬂﬂm By XML # %~ = i
2 B0 XML Y CHIYr: DTD @ H XSD AR ) ~ I = B o i e
At VR R AT A T T E AR .

Package — a logical directory, which includes a specially named XML file, any
XML control documents it directly references (such as a DTD or XSD file),
and contains the actual file resources. The file resources may be organized in

sub-directories.

(2.1) & P g%ﬁ @WXMLwﬁ LI S SRV R
o PR - B ﬁ@ﬁ'ﬂ%w”* @ﬁ-
Top-level Manifest — a mandatory XML element describing the Package itself. It may also
contain optional sub-Manifests. Each instance of a manifest contains the following sections:
() FETSRVRIFS + AII S I ST XML %
(b) AEABES < PU I AT O~ 1 RS (R0 [ ALY XML 7 i -
(€) TWpES =Y FL,(%’?EHHl’?FrEJ%’T%Iﬁl\iéﬁ?%g}i@?ﬁ%?gw (%7 XML figtb o E[J?FTJ'

%La@wr YRR Y 7 9L, -

(@) 5 PIEE LE % R R -

(a) Meta-data section —an XML element describing a manifest as a whole;

(b) Organizations section — an XML element describing zero, one, or
multiple organizations of the content within a manifest;

(c) Resources section — an XML element containing references to all of
the actual resources and media elements needed for a manifest,
including meta-data describing the resources, and references to any

external files;
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(d) sub-Manifest — one or more optional, logically nested manifests;
(2.2) ARG 00 PRI VAR I~ IR R 1) R
iF;P :j(*»ﬁp"ii”’%ﬁlii" PSR-

File Resources — these are the actual media elements, text files, graphics, and other resources

as described by the manifest(s). The file resources may be organized in sub-directories.

PHEAT - W CER R Fr R o R EALR - ) B
H[é;lj}g{”mg; Gt i - fflf[ J3 o | RER T JRGE . [RRY - B %@ﬁ??ﬁf\_“ ffdt 7 A
Sf e B WAEEEE P I g S ﬁﬁiiﬁ{ i#nﬁ%m’é%f FF

I ¥ e F"I%]&EJQJAF /E”;EJ ]*‘j;;*%fc ?%’5 \'* uﬁk;}gﬁ%ﬂ s o 5] Fg[ﬂk‘@ﬂfi 3]:
2 Fr *E @Fl P FL—]\‘%E??EHJ‘ZFF*%FQ,IEJ*?Z [ersH o

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 a collection of courses. Once a Package arrives at its
destination to a run time service, such as an 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.

PHED T DR AL B o — BRI e CD-ROM i H i PRIl /1 [y 7
SR MR e iR = (YIDTD ~ XSD) (19 IMS [ g iR A= fp £ oL 42
XML A 24 ey o el AL 1607 o

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 a single
file. An IMS Manifest file and any other supporting XML files directly referenced by it (DTD,

XSD) must be at the root of the distribution medium.

(@) [IHTEH (Manifest) [P A HTAL" | XML SRR o PRI = b
AR I 2HPY O F5 2l Epu Tk

Manifest — A manifest is a description 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.

FL TR LTS o F TSR R RO R GRS DI PR
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The scope of manifest is elastic. A manifest can describe part of a course that can stand by itself
outside of the context of a course (an instructional object), an entire course, or a collection of
courses. The decision is given to content developers to describe their content in the way they want
it to be considered for aggregation or disaggregation. The general rule is that a Package always
contains a single 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.

S BRSSO B R £ B B 9
73755V P AR % ORI A1 S OB A - Y
RS PP ] %E?W**%ﬁ%[ﬁmﬁﬁ’ﬁﬁ%ﬁh
BIHSIPIFE PR W PRI AT o R T
R AT R a%@zg%—m% - FHVE) R TR
A AR HE > 1 BT 0 O

For example, if all content comprising a course is so tightly coupled that no part of it may be
presented out of the course context, a content developer would want to create a single manifest to
describe that course’s resources and organization. However, content developers 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 a single 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.

=l (Resource) : [*] ?’%EWH SRV AT BTO - AR ~ B 2 AR FEEIPI

iﬂwmiﬁ*waﬂ%@~oaﬁWW*w»W%ﬁﬁwH@aw’my4 [
fY URL F{& EVRIE T»ﬁl_u 0 IFL“‘Z'IEENWE SEIEs lﬁjﬁ LSRR ﬁ ) e WR R FM%E fiy
XML [ i3 £ Bl <resource>ffig it i - Hﬁ“ﬁ O AR IR R Y 2 R I -
L 1ty FA' PR B3| 2 71 <resource >t i i <fileAf i #l

-

Resource — The resources described in the manifest are assets such as Web pages, media files, text
files, assessment objects or other pieces of data in 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
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may be described in a <resource> element within a manifest’s XML. This element includes a list
of all the assets required to use the resource. The files included in the Package are listed as <file>

elements within such <resource> elements.

W = R RS SR R R SRR e TR T e
2 eﬂ%’l’ﬁ 9] 7] £ <organization>fjf o ¥l [y <item>H o o P4y B Py
B

While all content should be referenced in the resource section of the manifest, it is not necessary
for all declared resources in a manifest to be referenced by <item> elements in the <organization>

section of a manifest. This feature can be useful in two cases:

(@) g b {1 7 R BT R RRRE -
(b) Hp EEERL P A F“F*éaljtp T TTETE%FJEF}??%%

(&) When a file needs to be included that does not need to be presented to the learner;
(b) When the package is used as a content archive that is not designed to be presented to a

learner.

4.2 ﬁ’?%EFf T % v g1 v ¢, 75 (Standard Name for the Manifest File)
FUEEIMS [ stz ﬁfﬁﬁ”f TP B IMS PR TEFITRCR < 50 il Gl S 2
IMS F“FEEFI g > b J E[ff —L;SJH-FUHAH [0][} K HFV@}EF-[I .

imsmanifest.xml

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:
T IR+ BT PTRL IMS Gl 2 2 Wnitg) - P )] T A -

In the absence of this file, the package is not an IMS Package and cannot be processed. It is required

that the name be kept, as above, in all lowercase letters.

IMS [ i FH R Ay 9179 XML SRR (DTD ~ XSD) < FI Rk il o Sk iR
FORLEE {751 19 S0 AERY A (i) CD-ROM) Pfaife [l 5 1R IS XML 2 lIAE R BT 2P
BTSRRI £ o SRS Clocal 4 8985) % BV ARDH = ujﬁi]ﬁ#@,gﬁgﬁﬁﬁ .

The IMS Manifest file and any of its directly referenced XML control files (DTD, XSD) must be
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placed at the root of the Package Interchange File or any other packaging image (like a CD-ROM).
XML control files that are indirectly referenced can be located as required by the namespace and path

names. The usage of remote or local validation files is implementation dependent.

T BRIV A %“uﬂrﬁﬁiﬁk RIEEAR EAATE] © R H ] W3C xmlxsd i **”f VI e sh= 4 1
R T & PR R AR B SRR B CHIFIE ) PO
datatypes.dtd‘;:"? XMLSchema.dtd -

BLT [ P4 DTD (1 W3C At » 7 (- W3C g -

However, if local files are used then these must be identical to those online. If “local” validation is
going to be performed using a local copy of the W3C xml.xsd and the validation process is going to be
done in a “disconnected” environment, then “local” versions (i.e., copy of) of the following files will
also be needed: datatypes.dtd and XMLSchema.dtd. These DTDs are used by the W3C provided

xml.xsd and can be obtained from the W3C.

4.3 g% (Extensibility)

4.4

J%ﬁb FEPUI1% £5IMS Content Packaging?fflﬁﬁ?; YRR

An important underpinning of the IMS Content Packaging specification is rich support for

extensibility.

Content Packaging's @5t £ ' [IMS Meta-dataff? = 1.2. V45V A ki I?L‘%“W#]m & ' *IEEE
1484.12.3%LOM Schema XML Binding ( B ) f21v& » (%%JJF?IEEE LOMAE Y [ » ﬁﬁELIMS
Meta-Data v1.3 [MD, 04] ﬁﬁ%‘ﬁ’["'ﬁf#ﬁiﬂaﬁﬁl) v T fEVETE TR ;*.{ﬁ?gﬂ"ﬁ') organization

resources,V EL 7 ﬁ'ﬁ?ﬁéj o

While the base Content Packaging Information Model leverages the rich set of meta-data elements
defined in the IMS Meta-Data Specification v1.2.1 or the IEEE 1484.12.3 Standard for eXtensible
Markup Language (XML) Schema Binding for Learning Object Metadata (see IMS Meta-Data v1.3
[MD, 04] for best practices and guidelines in implementing the IEEE LOM specification), it defines

only the basic structures for organization and resources (Web Content).

I AEET Y ]‘Eﬁ Tt Eresources=*organizations P s J‘ijg‘[ ﬁé?@,’ﬁmé‘??ﬁ'?ﬂ@ o H
e B A A R Edﬁ‘ﬁ;@ﬁﬁi‘lﬁﬁ‘_{? °

It is expected that implementers of this specification will define new types of resources and
organizations to describe and transport rich learning resources, and over time, it may be possible to

incorporate widely used extensions into future versions of this specification.

3| FL‘ & H1* [ (Manifest Elements)
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AT AL EOTER - W 42 A5 PIEELY 2 BiR

This section provides a conceptual, informative description of the elements
contained in a Manifest. Figure 4.2 illustrates the primary elements of a

Manifest.

W 4.2 TR

Figure 4.2 — Manifest elements.
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FALTIPHPIE » FAF R

Table 4.1 provides a conceptual, informative description of the data objects. The

columns used in the table refer to:

FBE(No) - VBT FRORRE - 7 PSR » Fndlfy - SR R 1R -
The number of the data element. An element may be composed of sub-elements.
The numbering scheme reflects these relationships.

£7i(Name) : =5 {F pufgi | £78 - The descriptive name of the element.

F[¥](Explanation) :

Fﬁg%ﬁ% fﬁl%@ﬁ%lfift#ﬁiﬁ - A brief functional description of the element.

o, ﬁFJ [
(Reqd) :

S T EL A4 2 -
Indicates if the element is required.

M= F 3 1 b SOy R o BTSSR P D -
mandatory element that must be included in the data object, if the element at
the higher level is included.

= TR HS e BRANEEE P (e T
conditional element, existence is dependent on values of other elements.

O = ZZfi7 {F (optional element) -

£rHI(Mult) :

LG - 7 R TR T R R -

Multiplicity of the element. Repeatability of an Element implies that all
sub-elements repeat with the Element.

FEI() = -

Blank (-) = single instance.

BrEl = 2SR PR 2 DY g

Number = maximum number of times the element is repeatable.

n= pEHG 2T Biﬁfﬂ

n = multiple occurrences allowed, no limit.

EZ(Type)

PRI R IR 25 s R0 B VSR R - T
ﬁﬁTﬁE'JISO 106464 -V BSIfES T & -

A description of formatting rules for the data element: Type includes the maximum
length of the element. The international character set specified by ISO 10646
will be used for all fields.

A =g o KRR R

Container = ‘tag’ element, of fixed length.

D= A FP Ve Y

ID = element used to uniquely identify an object.

IDRef = IDV 2% -

IDRef = a reference to an ID.

Py (n) = Fitfson i GRS Ry 2O

String (n) = descriptive element (smallest permitted maximum).
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T =21 p -

Boolean = True | False.

75 © T PO PR -
L AfI1 CPEYFMEEH FoManifests (1 Fiifd (I » 1) (OB  Papige.l ies
TR R FRAVEBRE R > (00 XMLERRE V22 WBC— 550 B 5% (T s -
2. *iﬁ%ﬁi T (D) » AT PRI s 4 8 e BT

IR

F

3. AALIT (FPU R BB R P EIR o [EAT VXML ?E'UF i
PR ERIMS ] RS T AR

o

Notes: Additional descriptive information about the element.

1) In the table below, the Manifest elements contained in the Content Packaging Information Model are
described using mixed case to enhance readability. Implementers of this specification should refer to
particular binding specifications. For example, some XML bindings follow the W3C convention of
using lowercase for all elements;

2) Elements surrounded by braces ({}) indicate areas in the Information Model where
elements from other information models or specifications are expected to be
included,;

3) The order of elements described in Table 4.1 is not significant from the perspective
of the information model. However, the corresponding XML binding imposes this

implied order as a requirement for IMS manifests.

RAL= [ REEVRIPI
Table 4.1 - Content packaging data objects.

AR £ (Name) S PE(Explanation) MEEECE | EIH B ﬁFJE:E(Note)
(No) (Reqd) (Mult) | (Type)
1 Manifest AR IR M - Containe

b o TR r

(meatadata) ~ 5=
(organizations) g
fitt V% ¥Fi (resource
references) -

A reusable unit of
instruction.
Encapsulates
meta-data,
organizations, and
resource references.

11 Identifier FL HHIFIE ﬁJ/ M - ID RS PR
pEE= IR - H ‘XEF[%: E3: 4“‘%?’[
An identifier that is EIST o
unique within the See the Best Practice

Manifest. Guide for guidelines
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on the use of
identifiers.
1.2 Version T B HL A % 0 - String B W tu ik (Package)
(fIop: 1.0) (20) IS - RYEIT
Identifies the version T A [‘if’%“,
of this Manifest (e.g., A <
1.0). Used to identify if
there have been any
changes to the
Package. Identifier is
the same in two
Manifest files.
1.3 Xml:base i [“J”Fk[‘ﬁi,'ig{;l/ il 0 - String ‘href” ==‘xml:base’
5%5‘5‘. o (2000) | AR R,
rovides the relative 2000fz i L 3= o F,
path offset for the “xml:base’ [T;’H@g;{ﬁ}
content file(s). 2000 > Fl[J =5 = £
FER o
The maximum length
of both “href’” and
‘xml:base’ is defined
as 2000 octets. In
cases where multiple
‘xml:base’ values
need to be
concatenated to create
the full path then care
must be taken to
ensure that the total
length does not
exceed that of the
‘href’. If the path
length is greater than
2000 octets then the
system behavior is
undefined
1.4 Meta-data P J"Fﬁ"]% it ;l/l;fg o Containe
R i r
Meta-data describing
the Manifest.
14.1 Schema }*F”Iiiu_%%’ﬁ iy | o - String S EY ENCESH
HER LR (100) E3 EJ[F‘EI%%“IMS
escribes the schema Content” -
that defines and If no schema element
controls the is present, it is
Manifest. assumed to be “IMS
Content”.
1.4.2 SchemaVersion }‘Fﬁj‘j“bij/%’?¢ (ff] | O - String FEAYEFP > FIFE
P :1,01.1) (20) LY o
Describes the version Ff no version is
of the above schema present, it is assumed
(e.g.,1,0,1.1). to be “1.1”
] Eﬁ,ﬁpfjgf%ﬁi 7 A ERIMS
Bl ERerR RErRRRYE e
143 {Meta-Data} | Thisis where 0 n - e
Meta-data is inserted By default, the
using an appropriate information contained
information model. in this section is
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defined by the IMS
Meta-Data
specification.
15 Organizations }ﬁiﬁfﬂﬁ@tjﬁ 39 M Containe | fi'f! l%%%?w{eﬁé
Z ['[EG?E'VFT%‘J R r EH
Describes one or An organization can
more structures or be selected by its
organizations for this meta-data.
package.
151 Default Y Hin %’;E)Fﬁ 0] IDRef |F£| H] Eﬂj @[}3‘5 ] f'
Indicates which %% =
organization scheme <organ|zat|on> i
is the default one. P ?F‘[HA 7 FL
ﬁ?ﬂ 1%
<oraganization> - ¥,
F A 0 5T (R
fiJorganization7 {f
EI”EFJPHE[F%‘I’@ °
When used, this must
point to a direct child
<organization> in the
manifest i.e., it cannot
point to an
<organization>in a
sub-manifest. If not
supplied, the first
organization element
encountered is
assumed to be the
default.
152 Organization ﬁ{u_’ﬂﬁ%ﬁ,ﬂ/ Hinm 0] Containe | I'J IFil & E F\}?ﬂﬁ
Describes a particular r Eé‘. @t F&EA%'
hierarchical ﬁ s EiR v 2
organization. T 3p
Different views or
organizational paths
through the content
can be described
using multiple
instances of
organization.
FIx VBIIE AT BT
S EiE SiE > S i (e
- o ’\%’ﬂﬁ%l °
1521 | Identifier An identifier, for the | M ID See the Best Practice
organization, that is Guide for guidelines
unique within the on the use of
Manifest file. identifiers.
T s "
IJEJI B[P %Eﬁj BN i;ﬁ%ﬂﬁ‘/“j F s
BIE - String gt;ermvglues for
Fo22 | Sele | Hasadefaultvalue | O (200) | structure willlkely
describing the sh become part of a
escribing the shape future specification.
of an organization.
15.2.3 | Title W7 VAR ] String ,ujugﬁ I TGEHT
Describes the title of (200) T 3 Used to
the organization.
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help user decide
which organization to
choose.
P R
-
RN V=
1524 Item A node that describes M n Containe Eiaer:a?ghlzcszztlj ina
the shape of the r o
organization. organizational .
scheme by ordering
and nesting.
1.5.2.4. | Identifier SRV BN AT | M - ID Fj%ﬁ?‘u%fﬂﬂ R4l
1 Fﬁ% TR T ELpE " R R
An identifier, for the See the Best Practice
Item, that is unique Guide for guidelines
within the Manifest on the use of
file. identifiers.
R P
VB 15 B
s .
;.5'2.4' IdentifierRef ;j-ref.e[:en(.;e to an (0] - (Sztggg)
identifier in the
resources section or a
sub-Manifest.
1.5.2.4. | Title CHEVV AR o] String
3 Title of the item. (200)
1.5.2.4. | IsVisible FJ" BEEV SRR | O - Boolean | /L SEERf Y
4 BT R S “true” » [Mfifi L fg 7
SHEURLA R - FOpED TR
Indicates whether or THEVY =R S FRE
not this item is ﬁlﬁgﬁj@ﬁ@ o
displayed when the If not present, value is
structure of the assumed to be “true”.
Package is displayed This value only
or rendered. affects the item for
which it is defined
and not the children
of the Item or a
resource associated
with an ltem.
W [ emE [ & S [E [T (Not)
(No) (Name) (Explanation) bl (Mult) | (Type)
(Reqd)
1.5.2.4. | Paramete f%‘;ﬁﬂéj‘ FrEyE | O - String | #<parameter>
5 rs N fgﬁg gl o (1000) | <name>=<value>(&<name>=<value>
Static )*(#<parameter>)
parameters to ?<name>=<value>(&<name>=<value
be passed to > )*(#<parameter>)
the resource at <parameter> £ [ HRf T3 {4 il
launch time. Where <parameter> is some
implementation defined
characterstring value
<name> £V (ERES £F8
Where <name> is some
implementation defined name
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<value> % Hf ["%ﬁ\ﬂj EF
Where <value> is some
implementation defined value
“=E T T [ﬁ<name>ﬂl<value>*§z’qL o
The "=" is required to separate the
<name> and <value> pair
“&"E|I'JEh 57 27" <name>F I<value>
The "&" is required to separate
multiple sets of <name> and <value>
pairs
(&<name>=<value>)*Fi J[JOFS % i
<name>FI<value>%f i’ s i~ & -
The (&<name>=<value>)* indicates
that the 0 or more <name> and
<value> pairs can be concatenated
together
TFJ 4 o SR A *I/_} %tr
URL@% o RFC2396£§>«URLS1\ ﬁg%
S R4 o
NOTE: The characters used in the
parameters field may need to be URL
encoded. RFC 2396 defines the rules
and requirements for encoding URLSs.
15.2.4. | Item FH VA n Contai | =5~ ZFif1 > & %'J:fj H<item>V |
6 Ul ner ;ﬁl
A sub-node his is a sub-item and repeats all the
within this parts of <item>.
organization.
1.5.2.4. | Meta-dat | “fif IV FJ‘“ BT Contai | = [i{571.4.3afitem.V P -
7 a B ner See item 1.4.3 above
Meta-data -
describing this
item.
1.5.2.4. | {Meta-D H ﬁﬁp’vg}’ n - N E*gl%@ £ IMSI?:%E“ SRR
7.1 ata} ,?%gg:fijfﬁ',' R F—fg N Jbﬂ
TR By default, the information contained
This is where in this section is defined by the IMS
Meta-data is Meta-Data specification.
inserted using
an appropriate
information
model.
1.5.2.4. | Meta-dat | 3Fs- 5 =R - Contai | = [i{571.4.3afitem.V TP -
8 a ¥R Meta-data ner See item 1.4.3 above
describing this
organization.
1524. | {Meta-D | #R"] Ffpvey n - %+ Qj“g F%}i 'gIMSf?%“ TRRIARYE |
8.1 ata} %ﬁL‘JE' a F:: NAEES
TE YR By default, the information contained
This is where in this section is defined by the IMS
Meta-data is Meta-Data specification.
inserted using
an appropriate
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information
model.
1.6 Resource ifﬁf”ﬁ’;’ri/ E | M - Contai
S [ F[%}“J"E[ ner
’Ef g&ﬂE‘ 9 o

A collection of
references to
resources.
There is no
assumption of
order or
hierarchy.

16.1 Xml:base | HH | ""ﬁ'yisk’ 0 - String
*I/;FEIZJ e (2000)

Provides the

relative path

offset for the

content file(s).

1.6.2 Resource é;*ﬂﬁ,j/ e O Contai
A reference to n ner
a resource.

1.6.2.1 | Identifier ﬁrgif”ﬁ% Vi | M - ID %«JV%HU? VAR S i
HIFT BT iELSfiF) - See the Best Practice GU|de
B Eﬁsﬂ for guidelines on the use of identifiers.
[|t Pfx~ o
An identifier,
of the resource,
that is unique

within the
scope of its
containing
manifest file.
ﬁ!‘ﬁj?ﬁ(No) £7%(Name) | FP(Explanation) |~/ | gt | B ffFJﬁ%t(Note)
“fi(Reqd) | (Mult) | (Type)
1.6.2.2 Type TR B M - String IE— T TR R
Indicates the type (1000) PR t[ R HHEI]
of resource. b ([,igjg?gt” (HTML[Y|

5 T A
Iglash Real Media)
FEEE © AL

“Using IMS Content

Packaging to Package
Instances of LIP and

Other IMS

Specifications, Version

1.0 Implementation

Handbook” 7+ &ff
(20017 FJ{THpy ) e

The only current types

are: - “webcontent”,

defined as content that
can be hosted in or
launched by an Internet
browser (this includes
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HTML-based content,
content that requires
plug-ins e.g., Flash, Real
Media and executables
that are launched by a
browser); - The labels
defined in Section 7 of
the document 'Using
IMS Content Packaging
to Package Instances of
LIP and Other IMS
Specifications, Version
1.0 Implementation
Handbook, August
2001'; Note that IMS
specifications and
versions of IMS
specifications that had
not yet been released at
the time of writing of
this document, should
follow the syntax as
specified in section 7.

1.6.23

Href

URL %Eﬁ
A reference to a
URL.

String
(2000)

T URL [Ag<item> 1/
“parameter” /g% 2 i
<resource> - [l 27
4,28 VT
H %’%ZURL o “Href”
YR ljigz
RFCZB% o

If the URL is also based
upon the contents of the
‘parameter’ attribute of
the <item> referencing
the <resource> then the
algorithm defined in
Section 4.2 should be
used to construct the full
URL. The syntax for the
‘Href” value must
conform to RFC2396.

16.24

Xml:base

P Ngﬁ ES
;f:EIJE & <o
Provides the
relative path offset
for the content
fiIe(s)

String
(2000)

B2 [1271.4.387item V3
F[EJ o

See item 1.3 above.

16.25

Meta-data

Fepl =Ry
o
Meta-data
describing this
resource

Container

fafﬁﬁ;ﬁ‘jl.4.3§{]item;‘/%‘
prf o
See item 1.4.3 above

1.6.251

{Meta-Data}

E ﬁﬂ‘fﬁ@
;q:rJ e jﬁ%u—‘}
e

This is where
Meta-data is
inserted using an
appropriate

¢ W’EE%@ £ IMS[?L‘¥Eu
erRIARYEF 1 EE

By default, the
information contained in
this section is defined by
the IMS Meta-Data

specification.
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information
model.
1.6.2.6 File erRETRER A Container ?F“[ {FIJE;“J}E‘}’WFP’T%T}? H
SIS R AR
A listing of files S STl
that this resource An element identifying a
is dependent on. single file this resource
is dependent on. Repeat
as needed for each file
for a given resource.
1.6.2.6.1 Href li[=d r'ﬂ_"fﬁ'[' M n String “Href” fifif uuﬂji 3=‘iﬁ [
Identifies the (2000) RFC2396
location of the file. The syntax for the
‘Href” value must
conform to RFC2396.
1.6.2.6.2 Meta-data lj =Y l/g"g 0 Container éﬁEﬁEﬁ‘IlA.BéﬁitemJ/%E
#l P e
Meta-data - See item 1.4.3 above.
describing this
file
1.6.2.6.2. | {Meta-Data} IR0 o n - + AFEE R ET,IMSFx%E“
1 ELF[JFFII TR ?r TRREE 1L
B By default, the
This is where information contained in
Meta-data is this section is defined by
inserted using an the IMS Meta-Data
appropriate specification.
information
model.
1.6.2.7 Dependency | e¥pA gl fi% | O n IDref F:J/p% FFPE - e
Identifies a (ER e W RATER) %
resource whose g FLEL
files this resource This element identifies a
depends upon. single resource which
can act as a container for
multiple files that this
resource depends upon.
1.6.27.1 IdentifierRef Qﬁﬁ?&fgéﬁﬁgﬁ/ M - String IFE%%J[J e a*ﬁf.w
BT (2000) | ! B
A reference to an This indentifierref
identifier in the cannot reference an
resources section. identifier in a
sub manifest.
1.7 Manifest T TR AR 0] n Container 274 5*4 Fwﬁ
{7 0 2Ry ?ff
B~ Hi == syl See section 4.1
T o sub-Manifests below for
A reusable unit of more information.
instruction.
Encapsulates
meta-data,
organizations, and
resource
references.

4.4.1 i'[‘]?"i% fi (' sub-Manifests)

’5[<organ|zat|on> I <item>fividentifierref ifﬁf {Ey— Fﬁ/g?ﬂ ifEF b FRN S T
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E\jj R
Rk FH%EFH% (B l|~ fff <organization>> i’i‘ﬁ%;ﬁ'ﬁ* AT = [ f[ h— J:@%%ﬁ&wﬁ“(null

identifierref) -

When the identifierref of an <item> in an <organization> references a sub-Manifest rather than
another type of resource, this shall be interpreted as follows:
If the sub-Manifest does not include any <organization>, the reference cannot be resolved. This shall

be treated as a null identifierref;

FH%]Eﬂ E[Jr,<organ|zat|on> J E'[J?Zorganizatonj/ﬁ%,‘(ﬁjij[l : <organization>7 74 £))
’?\F[lii? F*,/%E?‘af&ﬁy<|tem> o [[<|tem>é?<organization>§fﬁ% [fjmllfﬂ‘gk (HE T [ﬁjl’gajﬂ\ﬂj‘ )
<organization> {5 A7 <item>. ffy « #-2] » g (AT 2 Yt o P e MR SRR
Hi I'E'Tﬁ?&%ngJ"ﬁ'?%Epfﬂ/XMLEﬁ o

If the sub-Manifest includes an <organization>, the root node of that organization (i.e., the
<organization> element itself) shall merge with the <item> that references the sub-Manifest. If the
same attribute is specified for both the <item> and the <organization> it references, but with different
values, the value defined for the referred <organization> manifest shall override the value defined for
the referring <item>. That is, child attributes take precedence over parent attributes. This behavior is
expected of the rendering of the navigation tree, but does not need to affect the XML of the

manifest(s).

WA&“JY%HE*TW{?%?HW@?J[‘J?u HHL T FU/D[ fH= ifEF”UEﬁJPJ?ﬁ"}%?H o[B! X organization
iﬁﬁ—%ﬁ[p@fgﬁi (items) o T 8@l =" FL,/%?fu/organizationi;i?ﬁ%f\égfgﬁ’]\; o

The diagram in Figure 4.3 explains how the content of a sub-Manifest is merged with the content of a
referencing manifest in the rendering of a navigation tree. The circles represent items in an
organization structure. In this example, the organization of the sub-manifest does not have a title

attribute.

q‘;ﬂ 43— (=" FL' b ?ﬂ [#-<organization>
Figure 4.3 - Merging <organ|zat|on> from a sub-Manifest.
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"About X, Y, Z and more" "About X, Y, Z and more"
"""""" submanifest2 1
“About X" i : “About X"
O‘ ! "About A and B" !
st ! : o
) | [ Y
i ’ [
b “About A" !
"About Y" : ! "About A and B"
i | ]
O L O ) > 0
! ) "About A"
1 "About B" !

i
—O :
) ]
' i ' "About B"
T o e o A 0 A . A A Y i ]

]
e resource z

QE,#I4.4%T%~Q‘PJ%’?%$HHI » <organization> title{E 1 5" -
The diagram in Figure 4.4 shows an example where the <organization> of the sub-Manifest does have

a title attribute.

[f4.4— (T T E f<organization>Tg 1
Figure 4.4 Merging an attributeless <organ|zat|on> from a sub-Manifest.

"About X, Y, Z and more” "About X, Y, Z and more”
T submanifest2 1
“About X" i " “About X"
i Null title :
i 1 |
O | O
| ]
/ "About A" :
"About ¥" : e ) "About Y
Qs [TV > O
] 1
. - About A
i “About B" i
"About Z 1 ! -
I
]
|

"About B

I-'P

"About Z"

SR PIRTELY PRI {15 £ fRioepe Cem) o iR mm g o
R PRI B9 5 IR o T PRI = s D A e R e -
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In Figure 4.5, the diagram explains how the content of a sub-Manifest is merged with an item that has
children of its own, and how the referencing item's children take precedence over those they merge

with. In this example, the organization of the sub-Manifest does not have a title attribute.

q*;,M.SEH S0 ﬁ 5 H ﬁ f#:<organization> - éfﬂﬁj/fgjﬁ ":’v’ﬁji‘r‘gj
Figure 4.5 Merging <organization> from a sub-Manifest when the referencing item has

children.
"About X, Y, Z and more" "About X, Y, Z and more”
“About X" B S submanfest2 _: “About X"
"About A and B" |
S 3 T
D O
"About A"

i "About A and B

- ]
O ) 0
"About YX" "About YX"

e | g 1 I o
)i vt )

"About YY" SRR LR ER S B RS SRR ! “About YY"

- _I - -I

O L&)
"About 2"

. "About A"

I - -
D D

"About B"

|

About Z

4.4.2 Href URLE i?q’gﬁik(Href URL Construction Algorithm)
ERFHIN “Href”HlﬁﬁﬁEl%;@ZURLf%ﬁﬁii_fzf&j%“«itemﬁﬁfj' & “parameter” TEflEpusEr > Bl
FEPPUURL

In the cases where full URL referenced in the “Href” value is also based upon the parameters passed in

-+

i

the “parameter’ attribute of the <item> referencing the <resource> then the following algorithm is to be
used to construct the full URL:

While first char of parameters is in”?&”
Clear first char of parameters
If first char of parameters is “#”
If the URI contains “#”
Discard parameters
Else

Append parameters to the URI
Done processing URI
If the URI contains “?”
Append “&” to the URI
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Else
Append “?” to the URI
Append parameters to the URIDone processing the URI

P TR U B 4
The definition of this algorithm is normative.

SM?W¥XML%m

5.1 XML fL #& (XML Basics)
A WHERORAEI N B e 2 LR o e OB R G SR 2
VAV RR T FEOE TR XMURS A R R RS - H R A A
g5 O I 6t 5 i R PP R

5.IMS Content Packaging XML Binding
5.1 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.

5.1.1 7 {F (Elements)
R SRS S S S E Al R [##fj B &
CH @gafm; “<TAGNAME>", =% {Ufl (fg 3 78 1 i % I &
FELP R R B SRR Y S R 7
“<HAGNAME>*@ﬂL“$’Em%ﬂ P L A AR B o [ 8 T A AR
LR = C1A B R B g % (BT f XML T8 B 9 B =2 5
g(wm%wgﬁfﬁﬁ),qumwmfmmWXMLFjﬂqﬁ%@ﬁ
fl e 5 il 2T Fk B = g
<TAGNAME>contents</TAGNAME>

*m

An element is a component of a document that has been identified in a way a
computer can understand. Each element has a tag name. When a tag name is
shown as “<TAGNAME>", with less-than and greater-than symbols before and
after the tag name, it serves as the start-tag to mark the beginning of an
element. When that same tag name has a forward 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 more attributes. When an XML
element has a start and end-tag (also called an opening and closing tag) with a

common name, it is considered to be “well-formed” XML. The contents of an
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element are placed between the start and end-tags as shown below:
<TAGNAME>contents</ TAGNAME>

(D™ P FL (Element Contents)
7 FJ“? & ﬁ M5 {f - Parsed Character Data (PCDATA) - Character
Data (CDATA) » 1 kL[l it £ 7 [ » PCDATA = & [§ [V fir % & [ % 5 7 7 (f
S *Fklﬁfgj - PCDATA®IF F#& = 7 & 5 il P E A CDATARL
CHe PRI WA e R AR R T 6 %A?@ﬁﬂff’?&ifﬁ' iR
" CDATAFE 74 (1)1 - JavaScriptfl 24 5 45 4 « B H 8 & fi T e 3 CDATATAY (£
;FQFI:TIE Fgfg; i T I

An element may contain other elements, Parsed Character Data (PCDATA),
Character Data (CDATA), or a mixture of PCDATA and elements. The
allowable contents of an element are its content model. PCDATA really means
any character string that does not contain elements. PCDATA is what the bulk
of elements will use between their start and end-tags. CDATA is different in
that it is a method for adding any character data that should not be processed.
For example, you could add some JavaScript code instructions using a CDATA
section. A CDATA section tells the parser not to look for any mark-up until
after it locates the end of the CDATA section.

(2)7 {F ®fE (Element Attributes)
T 1% - Efﬁ?‘ﬁgﬁﬁ RV EEIE ey 3 o B G R BR o e o B RR Y [ R [ i
U N A L i R R A AR R A
SRR N IR - RE R R A 1A e N el S

An attribute provides additional information about an element. Attributes are a
way of attaching characteristics or properties to the elements of a document.
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:

<timeframe>
<begin restrict="1"> 1999-07-23 </begin>

</timeframe>

Rl <timeframe>7t {f & FA' <begin>7 ff - <begin>7 {F % - ffif “restrict
Y gpE > “restrict” B E pY il £L 417 0y <begin> fF pY B E i [ £
“1999-07-23" « [y 7 [ A A i I [ -
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In this example, the <timeframe> element contains another element: the
<begin> element. The <begin> element has one attribute ‘restrict’, with the
value “1”. The value for the element <begin> is “1999-07-23". These two

elements then make up a timeframe begin date.

(3)7 (F £,78 (Element Names)

TR BT AL IE - O £ 2N T EE R T XML AR 2 - IMS
Content Packaging XML Blndlngﬁgﬂ’i )| A Hy £ AE ]

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:
(a) e R A iﬁﬁ A XML 1O 2 ¥ R 5 E A ] -
(b) 7 Ze I XML{=EE, # 4 \E:;JEFJ o
(c) IMS binding & f= ff 2] | BpVAR R [ £ .
(A fFuHETHEY FXML)FE'J/*HI 4 |Jé\F7JJ T KIJ?F

DOCTYPE

ELEMENT

ATTLIST

ENTITY

(e) =T F1IMS binding: 3% IV 15 & ,%g‘j\ fgg,?g:g% .

(a) AIll tag names will conform to the rules for element naming as given
within the XML 1.0 Specification.
(b) Names beginning in XML in any case or mix of cases are not permitted.
(c) The IMS binding will use only lowercase tag and element names.
(d) Element names may not include words reserved by the XML
specification.
These include:
DOCTYPE
ELEMENT
ATTLIST
ENTITY
(e) Tag names defined by the IMS binding may not be redefined.

5.1.2 ¥ {f B L5 (Document Type Definitions)
R f 7 H”Fk’ﬁl*‘ﬂ - %‘7}"[‘3&’%77{@_’%15{“?1/ [+ E] ¥ 2% (Document Type
Definition ,DTD) # £ i = 55 9 ‘ﬁﬁa:ﬁa A H%‘"XML?& oL 9 o 9 g(
DTD S 7 (3 i B 45 | {1 DTD » 75 1) FF A 9 5 %« DTDEE ' I
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o =T ol e PR WL%JLFFEJHFL °

The tag name, content model, and attributes of elements are defined in a
Document Type Definition (DTD) statement. This may exist as an external file
or a block 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.

FAZ¥EL A DTD (imscp_rootvlpl.dtd) (& =85 28 1 1] » 3% A& > )
B D=0 M8 e F XML F’* 1 FI R IDTDI B 2 J ] 8 58 5H 7 XMLUAEE 3Rl
Hi O 0B R T o T W AP DTDRR XML > 1)l 5
jJ‘”DTD YR G Rl FEpY e o DTDRYA AT JEA AR ey AR [
FYL5E] @ 402 Y1 7 DTD™ XML 1O 83 ffig i -

This specification defines a DTD (imscp_rootvlpl.dtd) as a non-normative
reference. Some XML editors may make use of a DTD to help guide the
developer in creating the proper elements at the proper locations in 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 1.0 Specification are

included in section 1.5 of this document.

5.1.3 XML %’q,EHﬁ?:(XML Schemas)
WA (schema) (7 £ 0 ff 78 1 =20 R YE S U XML fli e & 0 fEE o
&3 pJ,{'Fﬁ %guﬁlﬁé_—*ﬂ (schema Ianguage)v[lXMLﬁffﬁj (B A APV
FL LT O DTDAE Y EL 4 e - (1 EWJ‘”#'*‘%‘:{F[ LR o R R
?PWW@%ﬁﬁ?’mwiﬁﬂﬂ?‘&PbE$% 157 i
B r,ﬁ'ﬂﬁ"DTDﬂ»g R RE ] %EMAXML#I guﬁlﬁr‘;ﬁ% %;«EF[
W3C2T1.587XML Schema Recommendationfiv sl 5

A schema is a formal 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 XML-Schemas Working Group,
provide the same baseline functionality as a DTD. However, because these
schema languages are extensible, developers 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
information about XML schemas, there is a link to the W3C XML Schema
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5.1.4

5.1.5
(1)

Recommendation in section 1.5.

s RV WIC XML A [ (=15 % % V0] T A R P R
J”iXMLiﬂfH?ﬁfﬂJ“ schemal'] fz b o 2 5 "l # v XMUAR o3 i o
TR 1R - f{a?ﬁﬁ;?”“ Ischemaf® & XML [ - = {2 £ % IMS
Content Packaging BindingV gff1 % - @ = schemafis i1 &y ZEA B vE Ry ET R -

Eﬁ#

This specification defines a W3C XML Schema as a non-normative reference.
Some XML editors may make use of schemas to help guide the developer in
creating the proper elements at the proper locations in an XML file. Other
developers will make use of schemas to validate their XML documents and/or
to define extensions to the IMS Content Packaging Binding. Details of the

construction of schemas are outside the scope of this document.

Fﬁ‘ #3774 & (Valid Character Sets)
' %", Eliéfiﬂé%&ﬁﬁ HI1SO 1064675V UTF- 859 UTF- 161\ ﬁ? (BEy 3 & > %3 Eﬁ
XML 1.0 I'] 7 e |'F|‘ %’well—formed XML o

A Content Packaging record must use UTF-8 or UTF-16 encoding of the
character sets as defined in I1SO 10646. See the XML Version 1.0 for more

details on the specification of well-formed XML.

ﬁ’ﬂzﬁé |"E3|=’TJ* ( Special Handling Requirements)

XML f{ 7t ( XML Reserved Characters)

XMLlO)I@{*HI:)JZ 4ayAl e T XMLESE A& Vgt 3 P E XML ’g“[
SRR BT R (&) (<)~ (3) ~ (VFE () -

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 ().

B R R R R A AL I < >

u&apos, N “””‘F],k‘%ﬂ» °

These characters may be represented using either numeric character references

or the StrlngS u&n en u ” u&apOS' , and uun.

L W3C XMLAZ ¥ L o g | |
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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

‘“¢w4ﬂaﬂb@ﬂ@m iRy o @?wﬁﬁﬁgxﬁﬁﬁg‘?ﬁ#@
SRR TR 2R ER COATARB BT 2 » ¥ [FHF i f
h g S A SR SR

“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.

“mﬂ*@WWmewWﬁmiﬁaﬂo

(&R ‘Vﬁf@%*' R I R R WﬂCWWA
B F A - (S B F Y B - S R
P Y A ﬁ%‘%ﬁﬁ’ﬁ L5 ¥ %4.3.2 Well-Formed Parsed Entities” - ¥, #]
FE P S G R Y &I < R e T R
FIT A COATARE TS fUah [ A FTBRG) R P flye>m s 2 g -
oo BRI @ AL Y 1[“]]>"E3J.: e R Y

“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 the strings "&" and "<" respectively.
The right angle bracket (>) may be represented using the string ">", and must,
for compatibility, be escaped using ">" or a character reference when it
appears in the string "]]>" in content, when that string is not marking the end
of a CDATA section.

“ %W’JmaﬂﬂiilmJﬂ,gmmiruﬁﬁﬁyﬁ%
T - CDATA B+ & 5 BRI JILRL T & 4 CDATARS fh i jh 4 = —"1]>"0 (£
(=1 f“ o

“HD e FOREEE L PSS ()R T “&apos 3 HE - iy
EIE AT A
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“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 double quotes, the
apostrophe or single-quote character (') may be represented as "&apos;", and

the double-quote character (") as

(2) 2 frad 5 # (=(White Space Handling)
XML 0 o o (80 a5 - Af B o oR] fiy = =0 2 e prat s R
WK B R o AR PSR 0 2 0] 98] WIC XML - G
erR[ D WVEH&\FWEJH g A .

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 this issue, 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

HREIXMLY (B o i @ 19 F £ 7 (white space)” (7 [I5E - tabg -

I v R wﬁ”sffﬂj )L B T

SR E  pe e PR (significant)”d Fra R - 4R
WE BT R RCE AR

“In editing XML documents, it is often convenient to use "white space”
(spaces, tabs, and blank lines, denoted by the non-terminal S in this
specification) to set apart the mark-up for greater readability. Such white
space is typically 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.

XML S iy EEY AT Yk AR R A T AR S B R XML e
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B8 b fﬁﬁ;pﬁgﬂj%g;wl'%l#m F Fﬁ%ﬂgp VEPT R

“An XML processor must always pass all characters in a document that are
not mark-up through to the application. A validating XML processor must
also inform the application which of these characters constitute white space

appearing in element content.

“H I xmispace i 7 IS fE e TIR P TR @
e RIS RE R R o EREPL o P (I
BT RN oA R S D SIR  SE p EE  H O RLE) tdefault”
= “preserve” B e F

“<IATTLIST poem xml:space (default|preserve) 'preserve'>

““default”— ffl EL?“IF“ﬁ o ENAES Egﬁ%ziu FIa 7 s pl g st
““preserve”— i A HE M OIS W RF A F 1A R PP R R
FFH'Z“JH 77 xml:spacegf it > F EI]JFFr‘EJ TNV R R

“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

“<IATTLIST poem xml:space (default|preserve) '‘preserve'>
“The value "default” signals that applications' default white-space processing
modes are acceptable for this element; the value "preserve" indicates the
intent that applications preserve all the white space. This declared intent is
considered to apply to all elements within the content of the element where it
is specified, unless overridden with another instance of the xml:space

attribute."

5.2. XML B GE &7 ( Narrative Description of XML Binding )
AR AL P E R XML - BT R G 20 XML DTDEE XML
_AEI)FTEJIEI ]‘lit j/[:)t@{fﬁxg:fl -y FIJ s ,j:j:?FEI{H:HI , T /“tr,l_— kff,JJc o

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.

5.2.1 <manifest>7 {} (<manifest> Elements)

()P ™
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YHE R (I i) <manifest>7 fﬂ%m YR W0 e

<manifest>7 [f V & {13 py <manifest>7 [ 5] ') Bk 55 i % q\ R - | A

- D

%(organization structure for aggregation) - Eﬁé# K EFIE] . IMS Content
Packaging#f ¥& I/ dy |tn‘7}{1 SRR FWF’J (% (learning obmct)”ﬁ& “ 2 F[l Hi b
(atomic unit of learning)”#t 7 £l <manifest>7 {f V7] -

Description. The first, top-level <manifest> element in the Manifest encloses
all the reference data. Subsequent occurrences of the <manifest> elements
inside the top-level <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.

Q%ﬂIS.l <manifest> = &

Figure 5.1 <manifest> elements.

@ identifiersd 3| ® versiong (3) ® xmlbaseg
] ] T \&fstring ~anyURI

—

5 metadalaﬁ
| metadataType
| # organizations
|organizationsType

,resourcesTypeE‘

=) * manifen%
*~| manifestType

+ manifﬂ:st@i=
manifestType

(2)E1 H I+ (Multiplicity)
7 IMS Manifestfiff ({1 - f& ¢ <manifest>{Zp ~ % & 7~ o

The top-level <manifest> occurs once and only once within the IMS Manifest
file.

(3)#f 1% (Attributes)
(8) identifier () « {13581 35100 7 S HLRE Q0T HI T+ % P18 9011 6
P~ e FRR[E]F = A

identifier (required). An identifier, provided by an author or authoring

tool, that is unique within the Manifest.
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(b)

(c)

Data type = string;

version (G fi) o &2 '] f“{ B H9Y 4 = identifierd [l =10 B il il i8]
] ?‘{?%?ﬂ o YR B[ = fH ;

version (optional). Identifies the version of the Manifest. Is used to
distinguish between manifests with the same identifier.

Data type = string;

xml:base (£ “f) o HLf 7] ?ﬁ'ﬁi’iﬁz’d/ AR Fﬁ%ﬁ%‘dﬁ AT RCE S
WBC%I-T}ﬁjU fUXML Base™ [&BE1 % o w¥f B]= = f[l[ ;

xml:base (optional). This provides a relative 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.

(4)7 % (Elements)

(a)
(b)
(c)
(d)

<metadata>
<organizations>
<resources>

<manifest>

5.2.1.1 <metadata>

q%ﬂ 5.2 <metadata>7 {¥

Figure 5.2 <metadata> elements.

5nran_|fe§t |organizations Type
manifestType |+ resources

| ®identifierm (3 ® versiong (3| ® xmlbaseg
up i *[string j LanyURI

- .

) + schema%
"|schemaTvpe
/5 * schemaversiong]

|schemaversionType |

1— = * #wildCard

3| * metadata
* | metadataType |

)

f = =
|+ orgamzauonsE‘

LresourcesType
(#| * manifest
| manifestType

L—&* #wildCard
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(1)1 2 1% (Multiplicity)
i <manifest>7 [f [t Oy 1% -

Occurs zero or once within a <manifest> element.

(2)7 {f (Elements)

(a) <schema>

(b) <schemaversion>

(c) F%%J?HH (Meta-Data) © 5% H i’ [ {132 % IMS Meta-dataf ¥ 55 £ {4
B R B TR B R
Meta-Data: Implementers are free to choose from any of the meta-data
elements defined in the IMS Meta-Data specification or other meta-data

standards.

(3) i i (Example)

<metadata>
<schema>IMS Content</schema>
<schemaversion>1.1</schemaversion>
<imsmd:lom>
<imsmd:general>
<imsmd:title>
<imsmd:langstring xml:lang="en-US">Simple
Manifest</imsmd:langstring>
</imsmd:title>
</imsmd:general>
</imsmd: lom>
</metadata>

5.2.1.2 <organizations>
(1) ¥ (Description)
0 B O - LD % (WA A 50 R (190 ¢ <organization>7 ff)
Describes zero, one, or more structures or organizations (i.e., <organization>

elements) for this package.
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Q%*IIS.S <organizations>7 {F

Figure 5.3 <organizations> elements.

5| @ default o
I? I‘1|_)!1_E|= d. l

|'O identifier @) @ structure qﬁ
i3 0 = | #string

_g)|* title é
* | titleType

‘®identifierg (5[@identifierrefy /@ isvisibley (5[ ® parameters, EI
) | boolean | = #fstring ]

\ID | #fstring
.qa*ﬁma
= [titleType |
e e 5| # item
9y . 1 E 3
—(F) + organization EI_— ~ [ item I“"I_RemTyp_eE!
-~ (41 =
RS | Vil | e metadatad
123
2 | metadataType
L@ *'l[ T#wildczﬁr‘
+ organizations o :
|orgsncationsType o @%L:ﬁgpam@
f voe |

Ly 1_‘*, + gwildCard

L %] * #wildcard |

(2)E1 H 1% (Multiplicity)
7t <manifest>7 {f f[1 & F’jt HUZFLLTR o

Occurs once within a <manifest> element.

(3)#f 1% (Attributes)
() default (1) - i & fii "] i organization « ¥¥ R £I7¢ = 4t
default (optional). Identifies the default organization to use. Data type
= idref.

(4)7 % (Elements)

<organization>

(5) & f] (Example)

<organizations default="TOC1">
<organization identifier="TOCl" structure="hierarchical”>
<title>default</title>
<item identifier="ITEM1" identifierref="RESOURCE1"
isvisible="true">
<title>Lesson 1</title>
<item identifier="ITEM2" identifierref="RESOURCE2"
isvisible="true">
<title>Introduction 1</title>
</item>
<item identifier="ITEM3" identifierref="RESOURCE3"
isvisible="true">
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<title>Content 1</title>
</item>
<item identifier="ITEM4" identifierref="RESOURCE4"
isvisible="true">
<title>Summary 1</title>
</item>
</item>
<item identifier="ITEM5" identifierref="RESOURCE5"
isvisible="false">
<title>Lesson 2</title>
<item identifier="ITEM6" identifierref="RESOURCEG"
isvisible="false">
<title>Introduction 2</title>
</item>
<item identifier="ITEM7" identifierref="RESOURCE7"
isvisible="false">
<title>Content 2</title>
</item>
<item identifier="ITEM8" identifierref="RESOURCES8"
isvisible="false">
<title>Summary 2</title>
</item>
</item>
<item identifier="ITEM9" identifierref="RESOURCE9"
isvisible="true">
<title>Lesson 3</title>
<item identifier="ITEM10" identifierref="RESOURCE10"
isvisible="true"™ parameters="foo">
<title>Introduction 3</title>
</item>
<item identifier="ITEM11" identifierref="RESOURCE11"™
isvisible="true">
<title>Content 3</title>
</item>
<item identifier="ITEM12" identifierref="RESOURCE12"
isvisible="true">
<title>Summary 3</title>
</item>
</item>
</organization>
</organizations>

5.2.1.3 <resources>
(1)t ¥ (Description)
=5 [ & Fqﬁpﬂi&% Fﬁ' o

This element identifies a collection of content files.
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@'5.4 <resources>7n {¥F

Figure 5.4 - <resources> elements.

- \
7) @ xmlbaseg
" LanyURI

’

(=)

| dependencyType

* resourcespl -
o[ witdcara
_;1]_: ? + #wildCard

# identifierm ® typeg 5/ ® xmlbaseg (5] @ hrefg
D _string “anyURI | anyURl
ﬁ-,. + metadalaa
~ metadataType
@) * resnur(eE}_ " UfleType
“|resourceType dependency

(2)g1 # 1% (Multiplicity)
i <manifest>7 [F {1 fe 310 e

Occurs once and only once within a <manifest> element.

(3) 1% (Attributes)

xml:base (£27F) < HLH [ F 0 AP BB - B4R 0 EB ST WSC
XML Base = [BE1% - ¥ f[ B[ = I ﬂﬁ ;

xml:base (optional). This provides a relative 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.

(4)7 (% (Elements)
<resource>
(5) 5 fj] (Example)
<resources>
<resource identifier="RESOURCE1" type="webcontent"
href="lessonl.htm">
<file href="lessonl.htm"/>
</resource>
<resource identifier="RESOURCE2" type="webcontent"
href="introl.htm">
<file href="introl._htm"/>
</resource>
<resource identifier="RESOURCE3"™ type="webcontent"
href="contentl.htm">
<file href="contentl._htm"/>
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</resource>
<resource identifier="RESOURCE4" type="webcontent"
href="summaryl.htm">
<file href="summaryl.htm"/>
</resource>
</resources>

5.2.2 <metadata>7 {F (<metadata>Elements)

5.2.2.1 <schema>
(1) ¥ (Description)

}F‘,f@fﬁl Hlpuschema( 79[ : IMS Content) > ¥ . Schema7 {f > [l[]3 gl%tb“lMS
Content” = ¥¥f[ B[ = T} ;

Describes the schema used (e.g., IMS Content). If no schema element is

present, it is assumed to be “IMS Content”. Data type = string.

(2)F1 H 1% (Multiplicity)
T <metadata> IILI'IJ;TIOFI&l Koo

Occurs zero or once within <metadata>.

(3) 7 5] (Example)

<schema>IMS Content</schema>

5.2.2.2 <schemaversion>
(1)t ¥ (Description)
ffiit Bt Schema A4 (B0 : 10 LUS) - Ha A £ BT HIE
117 e AR B =

Describes version of the above schema (e.g., 1,0, 1.1). If no version is

present, it is assumed to be “1.1”. Data type = string.

(2) 1 1% (Multiplicity)
i <metadata>f[1 L OAY 1 -

Occurs zero or once within <metadata>.

(3)# fj] (Example)

<schemaversion>1.1</schemaversion>

5.2.2.3 Meta-data
(1) ¥ (Description)
IMS Meta- Dataﬁi‘%tﬂf‘F YR NI e B R f“[ WA E E[F‘ Y F
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P IMS Meta-Data 1.2.145 831 1 R 06 o [[LRL 7 fir 47 21 41 (4450 2 g A2 s

See the IMS Meta-Data specification for more detail on the meta-data that are
available for describing and cataloguing content packages. The IMS
Meta-Data v1.2.1 is the default specification but other

specifications/standards are permitted.

(2) g1 Hi 1 (Multiplicity)
A AN E T R R AR

Defined in the relevant meta-data specification.

(3)#5 7] (Example): In-line meta-data

<metadata>
<imsmd:lom>
<imsmd:general>
<imsmd:title>
<imsmd:langstring xml:lang="en-US">Simple
Manifest</imsmd: langstring>
</imsmd:title>
</imsmd:general>
</imsmd:lom>
</metadata>

5.2.3 <organizations>7 { (<organizations>Elements)
5.2.3.1 <organization>
(1) ¥ (Description)
RS AFE N A RN Rk

This element describes a particular, passive organization of the material.

(2) 1 # 1% (Multiplicity)
“ <organizations>f[1 (I OFY 2 & -
Occurs zero or more times within <organizations>.
(3) & 1% (Attributes)
(a) identifier (:* ]’fﬁj) ° Hliﬁ*ﬁ}ﬁﬁi‘ﬁﬁ? a“*r'}éﬁj STHEMPE I "Fﬁ’i% HH
e - o YR B[ =id s
identifier (required). An identifier, provided by an author or authoring
tool, that is unique within the Manifest.
Data type = id.
(b) structure () - 5’*5?[’5&3 £ “hierarchical” > ﬁﬁ-{kﬁ ﬁ%ffﬁ (= arR H oo
DR = Al
structure (optional). Assumes a default value of “hierarchical”, such as

is common with a tree view or structural representation of data.
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Data type = string.

(4)7 % (Elements)
(a) <title>
(b) <item>

(c) <metadata>

(5) 5 fj] (Example)

<organization identifier="TOC1">
<title>default</title>
<itemidentifier="ITEM1" identifierref="RESOURCE1" isvisible="true">
<title>Lesson 1l</title>
</item>
<itemidentifier="1TEM2" identifierref="RESOURCE2" isvisible="true">
<title>Introduction 1</title>
</item>
</organization>

5.2.3.2 <title>
(1)t "] (Description)
= (it <item>V AR -

This element describes the title of an <item>.

(2) 1 i 1% (Multiplicity)
i <item>p[1 I FOR % -

Occurs zero or more times within <item>.

5.2.3.3 <item>
(1) ¥ (Description)
P R R A L TR
This element describes a node within a structure.
(2) 1 2 1% (Multiplicity)

e <organization>HlH'.37J159 %2 T <item>H|H',E§J0p§ L2

Occurs one or more times within <organization> and zero or more times within

<item>.

(3) & 1% (Attributes)
() identifier (= ffy) « [} F i ¥V P = fO IR o VR B = id -

identifier (required). An identifier that is unique within the Manifest. Data
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type = id.

(b) identifierref (3 1) - % i <resource>V G fjl i (Il — = 4L [*])§o 7] 1) i 7 A
S A fg'[' VI ’Fﬁ*(a #l oo ¥ 4 R identifierref > I ¥ organizationfli
12 TE‘ET?JF'U I f“[ o R BIZE = Ay e

-

identifierref (optional). A reference to a <resource> identifier (within the
same package) or a sub-Manifest that is used to resolve the ultimate location
of the file. If no identifierref is supplied, it is assumed that there is no

content associated with this entry in the organization. Data type = string.

(c) isvisible (GZfi)e ’5[ ?EinEiﬁ 12 Ew’ﬁf\_7 F o E‘EF%[ZEI KL “true” o
e f[ B¢ = boolean -
isvisible (optional). Indicates whether or not this resource is displayed when
the unit of instruction is rendered. If not present, value is assumed to be

‘true’. Data type = boolean.

(d) parameters (:#fi) - FF Py I I0SH = Y bk R 0 E R B SRR TS = Al
parameters (optional). Static parameters to be passed to the content file at

launch time. Data type = string.

(4)7 (% (Elements)
(a) <title>
(b) <item>

(c) <metadata>

(5)# fj] (Example)

<item identifier="ITEM3" identifierref="RESOURCE3" isvisible="true">
<title>Content 1</title>
</item>

5.2.3.4 <metadata>
(1) ¥ (Description)
=7 & F‘j}’ﬁf_é‘w‘ﬁ N F{‘ Ja S S ["EE%l]‘ B FUE1# P IMS Meta-Datafs! ¥ 55 £
%%%ﬁﬂ@lSchemaiﬂJﬁ R o [ oe
This element contains meta-data that describes the resource. Implementers are
free to choose from any of the meta-data elements defined in the IMS

Meta-Data specification or to define their own meta-data schema.
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(2) 1 H 1% (Multiplicity)
7t <organization>f[I HYRO0RY 1% -
Occurs zero or once within <organization>.
(3) @ fy] (Example)
<organization identifier="TOC1">
<metadata>
<!-- schema and schemaversion not given as they apply at manifest level
-—>
<imsmd:lom>
<imsmd:educational>
<imsmd:interactivitylevel>1</imsmd:interactivitylevel>
</imsmd:educational>
</imsmd:lom>

</metadata>
</organization>

5.2.4 <resources>7- {F (<resources> Elements)
1 WIS RN Wi R S R R E s EIRE

A collection of references to resources. There is no assumption of order or

hierarchy. Resources can be described in-line or externally.

5.2.4.1 <resource>
(1) ¥ (Description)

A h EAUE E

This element describes a specific content file.

(2) 1 H 1% (Multiplicity)
i <resources>f[1 I G0 %

Occurs zero or more times within <resources>.

(3)&f 1% (Attributes)
(a) identifier () (IR EE & o SR T S HLH OB ”Fﬁ'i%?ﬂ FlT (e

identifier (required). An identifier, provided by the author or authoring tool,

that is unique within the Manifest.

(b) “type’ (i) F = w¥ {fI B = V%‘HH‘T R RS N ﬁ(webcontent)”
VEA il Eﬁlﬁ”’”' IS EL [ M SR v VBB FN e quﬂﬂ ? I
& (Learning Design) o P38 3 A 4% *Using IMS Content Packaging to
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(c)

(4)7

(a)
(b)
(c)

hr

</

5.2.4.1.1

(d) href (1) « =¥ F i “entry point™ 1 = [y o Fﬁ,?f#a

Package Instances of LIP and Other IMS Specifications” [IMSBUND, 01] ¢
(B ] 57 - fﬂ fy o IMS #2 ¥E 57+ Sﬁ [y l*%ffﬁd/ﬁ'%%m?ﬁ' > A E'J?ﬁ
eSS 8 TR LIRSy m R U2 N e e

‘type’ (required). A string that identifies the type of resource. This
specification defines the type “webcontent” plus reserved terms that are

used to denote the packaging of content defined by other IMS specifications,
including Learning Design. These labels are defined in Section 7 of the
Implementation Handbook titled ‘Using IMS Content Packaging to Package
Instances of LIP and Other IMS Specifications’ [IMSBUND, 01]. An IMS
specification may extend the table in section 7 by using the syntax and

including a normative statement to that effect in the specification.

xml:base (:éiﬁ'fg[) He |:H FL[ ﬁh;i AR EE oo PR IE[ A W3C
XML Base™™ (=5 % fli - SR [ = o -

xml:base (optional). This provides a relative 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.

by

{7 FF 51
URIs -

href (optional). A reference to the “entry point” of this resource. External

fully-qualified URIs are also permitted.

% (Elements)
<metadata>
<file>

<dependency>

(5)# 7] (Example): [’ ?“,B 7 fi (In-line resource)

<resource identifier="RESOURCE2" type="webcontent"

ef="topics/index._htm">

<file href="topics/index.htm"/>
<file href="images/picl.gif"/>
<file href="iIimages/pic2.gif"/>
resource>

<metadata>

(1) ¥ (Description)

B W PR R TOR o IS K F O P LS IEEE
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1484.12.1-2002%3»?7'?0 ﬁﬁ%%”{}’ﬂe[@ﬁ‘é(swndard for Learning Object
Metadata) F—f"g%?}’%ﬁ[ T ( %%JE?‘ IEEE LOMAE ¥& I & fF df (= fﬁﬁ;ﬁ%}lﬁ%%
/f{IMS Meta-Data v1.3 [MD, 04]) - # 1= {L_’%l%%”gﬂelsmema o

This element contains meta-data that describes the resource. Implementers
are free to choose from any of the meta-data elements defined in the IEEE
1484.12.1-2002 Standard for Learning Object Metadata (see IMS Meta-Data
v1.3 [MD, 04] for best practices and guidelines in implementing the IEEE

LOM specification). or to define their own meta-data schema.

(2)F1 H 1% (Multiplicity)
it <resource>f[1 {1 Oﬁ‘} 175 o

Occurs zero or once within <resource>.

5.2.4.1.2 <file>
(1) | (Description)
FHEHR AT RY - R SRR W <resource>. hre P BT T [0 Y

Wi o E TR R EURL Cff Pl href) o pcfile> 5 i I 2E ) -

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.

(2) g1 H 1% (Multiplicity)
i <resource>f[I GOy 2% o

Occurs zero or more times within <resource>.

(3) &£ (Attributes)
(a) href (= ffFJ) o M % pUURL -
href (required). URL of the file.

(4)7 % (Element)

(a) <metadata>

(5) 7 5] (Example)

<file href="topics/index.htm"/>
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5.2.4.1.3 <dependency>
(1)F: ¥ (Description)

e NN 101 (Rl S (TR TR =S 2 QA R ) FH%S °

This element identifies a single resource that can act as a container for

multiple files that this resource depends upon.

(2)F1 H 1% (Multiplicity)
“ <resource>f[I 3L 0fY % &

Occurs zero or more times within <resource>.

(3) B 1%E (Attributes)
(a) identifierref (4 ffFJ) o HE PrAYYR A IRV ﬁ °

identifierref (required). An identifier for other resources to reference.

(4) 5 fj] (Example)
<resources>
<resource identifier="R_A2" type="webcontent" href="scol.html">
<metadata/>
<file href="scol.html"/>
<dependency indentiferref="R_A5"/>
</resource>
<resource identifier="R_A5" type="webcontent”
href="pics/distress_sigs_add.jpg">
<metadata/>
<file href="pics/distress_sigs_add.jpg"/>
</resource>

</resources>

5.2.5 y— i % (Extensibility)
IMS Content Packaging XML Binding ﬁxﬁ}lﬁl Hl XML FAH £ % B (XML
Namespaces) XML 7{&' b e | ([ E ]H[ﬁ‘aﬁf” T r] E”ﬁ Al F'# R R
YEIF {”a\%&bﬁy’ﬁ o IMS | FL o A e S ﬁ%jﬁF,ﬁiﬁ[ﬁjF@l(lMS Content
Packaging Best Practice Guide) [CP, 04c]® | Rl o S AP AR E P e

The IMS 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 [CP, 04c].
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5.3.#0 ] (Samples)
—- -2 BEF IMS Content Packagingts Y& v 3 R % ¥ (4 I'] zip#f #-ff ™ &b
(imscp_vlplp4.zip) - ﬁ%éﬁﬂﬁ[ﬁﬁ%&A °

A number of supporting files accompany the IMS Content Packaging specification
documents and are available in the download .zip file (imscp_vlplp4.zip), see

Appendix A.

W3C “xml:” fy & 2 R AH 0 F 0 Al B IV (0 RED R IV B A AR
Bl R AT E&W3C[HJ4 Gy i i o Eﬂ,j/‘xml.xsd’ﬁi'%iti%ﬁ ’TF;[ R P
TR R AR AR Y '35:‘“ F"/ﬁ R ST AR AR A

L

The W3C ‘xml:” namespace definition file is available online but in cases where
the parser does not have internet access, users may modify the schema to
reference a local version of ‘xml.xsd’ that has been retrieved from W3C and
associated with the same namespace. In these cases the local version is a control
document and as such it should be in the root directory along with the manifest
file itself.

Content Packaging*®] ] jfzt’??XSDj/ Ty £ B AR P 5T~ 39 ST R RLLL AN R ﬁ N4
XSD#i £, ¢ims_cpvlpl.xsd’ iWXﬁJ%’?zt yFﬁ%E'%’J"Schemaﬁ ( FITEY “version’ &f
'@ymmemm&

The filename of the Content Packaging control XSD only identifies the primary
and secondary versions of the version i.e., for the v1.1.4 release the XSD filename
is ‘“ims_cpvlpl.xsd’. The full version number is recorded in the ‘version’ attribute

on the schema declaration e.g.,:

<xsd:schema targetNamespace="http://www.imsglobal.org/xsd/imscp_vipl"
xmIns:xsd="http://www.w3.0rg/2001/XMLSchema*
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmIns="http://www.imsglobal.org/xsd/imscp_vip1l"
elementFormDefault="qualified” version="IMS CP 1.1.4">

6.1 At S 5 R U (e
6.1 fiit
FEPRILIHE A e RS SRR H RIS e - O
5 PAHOER o 97 Sl FRZDS I 5 S-S e O
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PR 7% S E P RSP 515 B - 5 FH AL A L
BT 5 W O R -

6.IMS Content Packaging Best Practice and Implementation Guide
6.1 introduction
Instructional content often needs to 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 materials that have been created. Finally, learners are interested in high-quality

learning experiences made possible by good deployment and delivery tools.

RS SRR PR PRSE S A SRR S LR g S
R o i R IR SR E, R R e

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:

(1) =¥ gt %’&L_l—%iﬂ?zl{m% .
(2) FERH JERAGTAELY

(1) Authors to build online learning content;
(2) Administrators to manage and distribute content;

(3) Learners to interact with and learn from the content.

VLS P RTREHE R R IR 17T < IMST ) RO L TEVIERLF ) PTRTPHI B] o
B SRR RIS A s e

A framework has been created with these goals in mind (Figure 6.1). The purpose of the IMS Content
framework is to enable the encapsulation, in a concise and easily browsed manner, of all the required
content resources, supporting information, and structure required to promote interoperable, online

learning experiences.
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[f416.1 IMSPJ%’@%EI;I/ FIfY

Figure 6.1 IMS Content framework goals

ﬁi/// A# \\\\

| BmE
E@E \\\\
M HATIS ISR
@n\\ )/fMGlﬁﬁ
YN 3
A 4

6.2 <MANIFEST># {}
AR PR AT SR B (Y o = IMS [ ﬁ(ﬁgﬂpxmamfespﬁﬁ# FLEEST N FIAY
ARSI R A B IR i SREAREVREAE R R < 1P <manifest>7 FFFF i
LS T REEREOT (AR o 5 OARES - RN IR WHE S - S RS R
AR 7 (ISR 7 F ISR O RICR 028 o[RS fbRi - 5 % I fEpor
fri
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The organization of file 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 this
way, a <manifest> element relieves the Package’s internal file structure from having to reflect the
organization of resources for aggregation or disaggregation. Each resource or set of resources
supporting a given presentation view is described for that view, including the path to each file through
any internal folders or sub-directories comprising the internal file structure. A Manifest may provide

one or more static views of the content.

Hi— <manifest>7 [ 5L IMS 7] F*(%?ﬂﬁs:ipuﬁwﬁ o PUEE I fo<manifest>7 ff o 7
ﬂéﬁ&f;\l}{kﬂ J<manifest>f[ 1 £ 47 J<man|fest>1%“§,lﬁr}<resource>&P, o PR E in
<manifest>7t (4 {19 FRITSEEAI > RS XML A o pge: « (et
<metadata> - <organizations> ~ <resources>*<manifest> o | J*/Fk[’ﬁ%?ﬂ E,;F,I TOPHfES R

<metadata> -~ <organizations> - <resources>* P13£~ Hu<manifest>7 {f o

A single <manifest> element is required as the root element 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 <manifest> element after the <resources> element. The information model does not impose
a particular ordering within the <manifest> element however the corresponding XML binding does
impose the implied order of: <metadata>, <organizations>, <resources> and <manifest>.A manifest
contains four sub-elements: <metadata>, <organizations>, and <resources>, and any further

<manifest> elements.

<metadata> (=f1) : l%ﬂﬁ—rﬁﬁl_ﬁ—:@ S S }F‘, L ey Aﬁ[ FL%TEH F{ a2 u—f;‘%ﬁ“ YR :pF
TR~ i RREE  FIRE S PIRE (B SER R ii”ﬁ“’&) » SR o
ERETRI (R I 1 IEEE1484.12.1-2002 5 I R A2 (fffibd IMS Meta-Data
v1.3[MD, 04] - IEEE LOM ENERV [ 957 o (Bfnatlififel ) o v B F R ave ) 1 bt
IEEE1484.12.1-2002 5 H* [ s vl e Ui el 7 (1527 XMLy 6 TSRSl &0 37

FH*?ffij PUERER A (e ?{ AUERRYRIT (1 EA T DTD fy XSD 1> 1 NHJ
T IMS [ ﬁ/%ﬁfﬁa:;tﬁ F*Pﬁ iLEE] lfj%EJ BAEvR DTD FY XSD MR i I+ ey 'Fk,&;%};ij/u
FIVRHR ARG 1641 imsmanifest.xml § <

<metadata> — (optional) this meta-data describes the manifest that contains it. 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 IEEE 1484.12.1-2002 Standard for Learning Object Metadata (see IMS
Meta-Data v1.3 [MD, 04] for best practices and guidelines in implementing the IEEE LOM
specification). Any meta-data elements not found in the IEEE 1484.12.1-2002 Standard for Learning

Object Metadata could then be included via an XML namespace in a manifest’s meta-data element(s).
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All meta-data elements must be defined in a DTD or XSD, which are declared at the top of the IMS
Manifest file. Directly referenced meta-data DTD or XSD files can be included with imsmanifest.xml

at the root of a Package’s internal file structure.

<organizations> ( ‘J[fF ) R m;ﬁf_;r';[g; NZ=EE EIJTFI 0ffi~1 ?'& FL [/F%‘*Frm;\ﬂ i Jﬁx_ ’

I PR RS R TR  fll (e B 2 FL G 1@4&%1 950 - AU
W%‘T%Iﬁf""r Tl Fkg‘“ﬁ?H g T ﬁgilﬁ?ﬁ HOE - R ASA - 5 2
it o PaPT S PER PR IR « L 7 S0 4E XSD et f- fu<organizations>7:
(' % <manifest>7 (F =" - YA FH‘QJIE?{ I FLI{E]EIF”@E‘[T B &M BT
F ({711 “<organizations/>" ) » I' iy LA fi ¥ [+ (DTD ~ XSD )F"J%ﬁkﬂﬁ H[I> [y =" & it <manifest>
> fﬁFH[F’\M? |~ flii<organizations> « Zhl i iufg3 - F<organizations>~" 7 ' [EEEAFY T EHE

S RRVE S KR s e st R G L FIIRIFIFHR RS SpL by

<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 is left to the discretion of content producers to decide whether to
describe or not describe the organization of a course’s resources. If content producers choose to
provide one or more descriptions of a course’s organization, they must also specify one as the default.
The current Content Packaging XSD requires a single <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
controlling documents (DTD, XSD). 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.

<resources> (ru\ﬁgj) P ;cF*,l_mgj RES .;lj %{F)}‘Eljﬁtj/jﬁ%'z THEYEH « W% PR
91| <organizations> 7 ff A Y '] Efrﬁ%iwwz A < S SO
PP P RERIEIEY - AL ARG BRI 917190 H0 URL 05 i P L
R T R AR H e SRR [ RSSO PR 8 5 <metadata> T - [y

Tt 4s Hg<manifest>7 (1 b~ FHE - [iu<resources>7 [ o

<resources> — (required) includes references to all of the resources included in the package. At a
minimum it should reference all those files that are 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, a reference to an external URL is permitted without
having to 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.
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6.3

<manifest> (GEXFi) @ EETT t,g N
<manifest>7 [ f' I’ 2;4 F”/ [

ER Jﬁl a7 tj‘[%l[ﬁ‘ﬁlﬁ_ Ap Jﬁl_

FL B - fF ) pp FL B - iR
%l

'l
PR SRR a};ﬁgo

<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.

<METADATA># [#

Metadata (@AY ) (R > 2 7RI [ D 2 b0 DRI RS RS T

;ﬁ%ﬂaiﬁw ") 17 metadata e SBEP EH S ASROT A - AL P SRR A )
E F'# metadata f[1 = FREECE T @207 g«i?{ﬁr%l{u@ﬂjv I FEFHE,& £ AR R e

LSRR NI

Meta-data is optional and is allowed in various places in the manifest to more fully describe the
contents of a Package. Search engines may look into the meta-data to find appropriate content for a
learner 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 see if they have permission to open a resource file or files and change the contents.

IMS [ SER L] 35 metadata 19 (JH157 + 211 EGET | B RO )
(1) Manifest -

(2) Organization -

(3) Item -

(4) Resource °

(5) File -

it metadata o i o HUHER R [ 03 RIS metadata 1 IR BITURETE T o I
;Fﬁ—qujﬁigﬁé fY5) it H‘Pff“,[ 53 ﬁPJJ‘J?JFE’fiTE'FW%FEJ .

The IMS CP Information model defines five places where meta-data can be used to describe different
components of a content package:

(1) Manifest

(2) Organization

(3) Item

(4) Resource

(5) File

If there are requirements to describe any or all of these components with meta-data, then each of these

respective components shall be described with separate instances of Meta-data. This construct allows a
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fine-grained description of each component of a package.

T fe REHATRED - WY 12 F*FTJI e B g RS N E 33%[ ]

F e 1Y metadata F& #-*,L;’J* Flo o ZRPE > 97 = metadata #{! resource X i3 » El ['=# kL Jane
Smith » HJ® £l f|IeY1‘“J%L[§1E_¢ =metadata /<1 » kL resource X fiv= gﬂﬁw iE: E metadata > &
kL Jane Smith ] =fY- riFfZ”\ﬂ Fl- 9 Jane F;l:t:clt file Y flu & ’Kﬁﬁﬁél# FE IS metadata
FeAI file Y sgER -

Beware, however, that there is no assumption of inheritance from one logical node to another. Each
component, if desired, is represented by its own meta-data instance. If the meta-data associated with a
resource X, for example, identifies Jane Smith as the author, it does not follow that file Y, a child node
of resource X without meta-data, is also authored by Jane Smith. In this case, if Jane needs to be

identified as the author of file Y, a separate meta-data instance needs to be associated with file Y.

P~ ARE TP SR PR S 2P metadata T fF ) BTG PIRTEL - HARTEREL
FRH| IEEE1484.12.1-2002 %»?ﬁf#aﬁc%%”gﬁe[@z%( %} IMS Meta-Data v1.3 [MD, 04] IEEE LOM
RIERUEL [ E5 Y [‘B?Flﬁiq FR ) o W EIJ?F[’J 86 [ metadata 7 [ - {ﬁ;‘ﬂ};ﬁg V=g =T ?*,1_%[[
”JIEIT} ?\' E[J%f °

The complete set of meta-data elements available for describing and cataloging a content Package is
not included withthis specification. This specification recommends the best practice of using the IEEE
1484.12.1-2002 Standard for Learning Object Metadata (see IMS Meta-Data v1.3 [MD, 04] for best
practices and guidelines in implementing the IEEE LOM 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.

6.3.1 % %ﬁfﬁf"g%%’ﬁl (External Meta-Data)
BEPIH WA e G0 SR [ IHPE RSP - A5 4 Ty i
TR P R EAERE BB - (] ”F*'ﬁllférfff“ﬂ{%‘-{jwli’#’giﬁq 1P B IR« kL
/Fﬁ metadata f#f{ % J{f 1= [ 2oy
<metadata>
<schema>ADL SCORM</schema>
<schemaversion>CAM 1.3</schemaversion>
<adlcp:location>Lesson01.xml</adlcp:location>
</metadata>
# [FEVE 1R ADL SCORM 2004 E'FT;/T °

A Content Packaging implementation may, but does not need to, include an extension that
references an external meta-data file. This version of the Content Packaging specification does not

specify or recommend such a mechanism, but future versions of the Content Packaging
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specification may address the issue. An example of an in-line extension that refers to an external

meta-data file is demonstrated by the following fragment:

<metadata>
<schema>ADL SCORM</schema>
<schemaversion>CAM 1.3</schemaversion>
<adlcp:location>Lesson0Ol.xml</adlcp:location>
</metadata>

This example is taken from the ADL SCORM 2004 profile.

6.4 <ORGANIZATIONS>7 [F
E[—F\IIJ ij/;{\rlﬁ\ Iigﬁgﬂ;é%& ’E’\F[‘]ﬁtjii ) E[J-j"l:ﬂg JI’; [ﬁ}:l'\rlr'ly‘ F[J[?JI4 ° f:f: ’f’\(%??ﬁﬁlli?ﬂ ’

<organizations>7+ [ & £ il e o

There are many ways to organize course or Package content, including no organization at all. In a

manifest file, the <organizations> element contains this information.

TR S SRV IR~ A AR IR I S ”’5*?22*““#0#7'?@’%3%?
IJBEE(f o Y AR S A 17 e HIFYAZ5 - <organizations>7% {F [MyffkL 4 feifiv - i ' 47
I"J<organizations/>< 5l » I') iﬁfi] fL XSD F[IFfriu_ﬂElfJEt’ﬁju%J Bl o F]r]fjhﬁj%'<organizations>7m B

i -

It is possible to imagine organizations that 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 XSD: <organizations/>. However, in this case the <organizations> element is left

empty.

Gy ugr%mﬁﬂ"r'ﬂ"nf'ﬂﬂjii“'?@ﬁ%l’ AR A RO (854 o 4
73 o M FL' A A Uvgll%“b ESNETN| WKEJQ%N'Q&J? e =t EJFA ‘- <organization>7t [F[1 o J*=
<organization>7 kL7 <organizations>7+ {f | it~ LB o H»,FMJ” : FFF% fRE

1§ & IE’JF' TR RS —jﬂ%’?‘f’lﬁﬁ%lﬂ o LT SPERUEBYAE o L T [T R
AL BIF (P8 W

While many content organization approaches may be developed, a default approach is included as part
of this specification. This default approach to content organization, similar to a tree 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 a non-default value. There can be multiple

organizations and more than one of the same type, but only one specified as the default.
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6.4.1 <ORGANIZATION>% [F

<organization>7u 'ﬁFF' TJJJ‘”E‘*HFH\ RERSEYEYFY o <organization>7+ [FHRIV— FEFHE uﬁ»f—g

FAGE R AT PR - ROIGRIHG G0 M PRI POBT A [ - AR #’T’%F i 2
I TSR B ERORHRA I - BI I - R
o (LR ZE R IFIpE e R E'[J<organ|zat|on>7m & glr% T,<organization
structure=hierarchical> -
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 as is common with a tree 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>.

J[if! <organizations>7+ {F f[1F|~ fill'] F<organization>7t {f HBWHE’LL’ ['F’Ej’f.'%éﬂﬂqéﬁ’@?f@ BEidlk
E*’?‘/%\[F'Jﬁ'ﬁ“”/\%& Ty HFET LR AR Uﬁ#]ﬁ:ﬁ%ﬁ} “k 57 IRV B SER R - 7 <manifest>
7 F g,n\&@ﬁﬁiﬁ%ﬂi s [[gﬁi%ﬁiﬁ P SR F 1Y

If there is more than one <organization> element within the same <organizations> element, then it
is expected that they should be variant organizations with substantially the same learning
outcomes. Material with substantially different objectives should appear in separate Packages. It
should always be the case that the meta-data at the <manifest> element level describe the purpose

of the Package as a whole.

?.fﬁ <organizations>7 ff[rﬂléuf»l +" % [l <organization>7 [ [ - HELA N A 5 R

<organization>fZEl T

(1) 411§ €] 7 <organizations>T g H il i 2] [ PP A - SEALH &
<organization>fy Z M| 2 EE A

(2) jE',i"w il PR 25y~ W HE U <organization>7 ff -

Where an <organizations> element contains multiple <organization> elements, the following

procedure is recommended, if one <organization> is to be selected for any reason:

(1) If there is a value given for the default attribute of <organizations>, then this identifies the
organization to be used. This is the preferred method for identifying a particular
<organization>;

(2) If there is no default given, then the first <organization> element encountered should be
used.
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gﬁr&ﬁj?{ﬁpgiﬁﬂﬁiﬁéﬁ‘fiEBHJJ*EEﬁﬁﬁﬂgyﬁgp*y;
(L) o A RO R 7 L e R
(2) HFHIHRNAE

(3) M7= 18 Paposgyi 1 -

Software that processes a Content Package may use the above procedure or it may:

(1) Use organization-level meta-data to make a selection, using its own rules;

(2) Allow users to select the organization;

(3) Use any other suitable approach.

<organization>[IV{T At kL <item>=" 7 (v o <item>i' = & f% <item>7 {f (I}
SV ) ERLF N R [l e fr<item> (1) [lPERRY ) « JUEgR <item>
T R AR TR 53 F?“:H? [l e ARRELRLT A o (ELRLIERL I - <item>7 4
F%J\L_%g? I rg_{r%%:v,mgw o

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 (a flat approach). A tree view, or hierarchical
representation, may be defined by the nesting levels of the <item> elements. Content developers
can mix and match nesting levels as appropriate for their content. An <item> always has an
identifier, and is linked to resources through an identifierref attribute. Titles are optional, but

encouraged. The <item> element may also be visible or hidden, the default presence is visible.

,ﬁﬁ [i'fi=* & £ 7 <organization>==<item>7. [ U AR [l > AT L
I R [

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 a repository.

=4 = lf»rl/ L= ey s
f“{ B HIA bt i mﬂ“g H ffi<organization>7: =% & i VT R<item>7 (FEA-
gps
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, similar to the

following:
<organization identifier="TOC1">
<title>Default Organization</title>
<item identifier="I1TEM1" identifierref="RESOURCE1">
<title>Lesson 1</title>
</item>
<item identifier="I1TEM2" identifierref="RESOURCE2">
<title>Lesson 2</title>
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6.4.2

</item>
<item identifier="1TEM3" identifierref="RESOURCE3">
<title>Lesson 3</title>
</item>
</organization>

H—g
Gn

i3 VR A ) OB BT ORI (RSO LB e BT 2208
e Lesson 1
e Lesson 2
* Lesson 3
An LMS or content viewer encountering this structural organization or hierarchical tree view of
the content could interpret it conceptually as:
. Lesson 1
" Lesson 2

- Lesson 3

fill '] §i < MANIFEST >% {% (Using Nested < MANIFEST > Elements)
=¥ <item>7 FFF'JE*WEJ’&&‘ﬁ‘U,%_[,PLI“ identifierref [ {4 » 4 BlP 1) 3 2 [F9 - 1L TR
T R PSR JRBIORE T2 S 10 S I - g

The mechanism for referencing an <item> element’s resource is the ‘identifierref’ attribute, which
is used to reference resources. Certain restrictions are placed on the kinds of references that can
be made in order to maintain the capability for future disaggregation of a compound Manifest,

including:

(1) <item>7 [} identifierref FJZEJ[E'JEIUQH@ N Al ”Fﬁ’wﬁfﬁ'<manifest>% PR E] o b
SR SR E R pitR<manifest>frue g
) 3R 1 <item> 7 ,'chg identifierref =1 7 [1=t % <manifest>>% [+ R1 ) et
fri<manifest> p‘/id[“ glﬁﬁ 'ek<manifest>7u [F Uyl o [l%JlHHJ ’g,[ B ARy
AR pJF'Lié RIS T =% IR SR e 1 nF'EJEJ
71‘?‘} pURAE l*‘JIF'EJ'“‘\iFJfL?@““?%ﬁ@*?ﬁm?@‘d*ﬁ'tﬁ“ﬁ
(3) <item>fy identifierref fi'I'JJ[*]= FH% i o

(1) An <item> element’s identifierref can reference resources found in a subordinate <manifest>
element in which it is contained. It can also reference the resources of any nested
<manifest>;

(2) The reverse is not true: An <item> element’s identifierref cannot refer to a <manifest>
element that is higher than the <manifest> element that contains it, or to any resource
referred to by a higher-level <manifest> element. If it were to do so, such references could

not be resolved should the contained Manifest be disaggregated and used to create a
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different Package. If content producers need to reference a separate, external Package, they
must first aggregate it and then point down to it;

(3) An <item> element’s identifierref can reference a sub-Manifest.

6.5 <RESOURCES>"n ¥
<resources>7v [ H | ﬁ:tFIFJ[ Jf"ﬁfji% f{;? TR o (I [‘JEWJF{EI”EI ‘i I <resources>£T, FN A9
coes (1 < A ALY <o )
VR R A fi IFRERIE R Igf YA RLAE URL 15 ﬂfﬂ@«j@ B rﬁa«ﬂ At g 7 by bw
AL AR -

The <resources> element identifies a collection of content and its files. Individual resources are
declared as a <resource> element nested within the <resources> element. A <resource> is not
necessarily a single file. It may be a collection of files that support the presentation of the associated
presentation structure (<item> element). These files may be internally referenced or externally

referenced via a URL. Internally referenced files must be included in the Package Interchange File.

<resource>7 {4 ' I') F [<metadata>~" 7 [ - gt <resource>" fiu<metadata>7 [ » =X Tu’LL RLH

B AL B S £ -

A <resource> element may also have a <metadata> sub-element. The <metadata> element is for the

<resource>, whether it is a single file or a collection of files.

<file> (771 & 7f<metadata> 7+ ff » W £ 2 fla o< Tile Yl |9 7 s o
k] o <resource>fi' I M IS 1 URL Y1 href s B[l (54 2%) FORIE > BRLl ot 2 f
o F'U’”f["l URL % 9 Sﬁ AR YIRS  WATR E'Jp’lfjmﬁfﬂﬁi’i C B P <file>T A
A5 AL 2 <dependency>7 (i1 % b 49 oyl - BT » ?i;‘:fi;,ﬂllﬁ[@éﬂé%ﬁﬂﬁ@ﬁ’&» B
fi (PR R I (771 imsmanifestol 480 5[] 3 BB E0 MAEF] 7470 1052« [0y 91 i
i R A Mﬁ{ 53 »Jj\%’ﬂ R <file>7 fF R -

A <file> element may contain a <metadata> sub-element allowing authors to describe additional <file>
information meaningful for searching or for indexing in a repository. A <resource> may reference an
internal (or local) file by a relative URL as the href or as an external file or service by a fully-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 file enumerations in a Package identifies all 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.
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<resource>7+ {4 I'] & i # <dependency>~"7¢ {f - <dependency>7 Hfﬁ«‘tﬁﬂﬂ B 2 i;tEJFL[
N HEﬂ ¥t o 7 3:{&;1 ,1\ LIRS E I]ﬁ% “Fi{E > <dependency> ijl E;fg{gwfﬁ
Fﬁﬁf%ﬁ[ ti<dependency>7u [ s (R FF £ (B BRI YR - gmf<dependency>%?<|tem>f§[ H]py
identifierref z‘jﬂfk];aﬁl £ mu[iiﬁfu]‘e;lj\ (& WEIU?‘Q%]%%EF@‘MA.Z Q‘{T) ) fﬁéé'ﬂj”ﬁ’%%‘fﬁlﬁ
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A <resource> element may also contain a <dependency> sub-element. The <dependency> element
identifies a single resource which can act as a container for multiple files that this resource depends
upon. Rather than having to list all resources item by item each time they are needed, <dependency>
allows authors to define a container of resources and to simply refer to that <dependency> element
instead of individual resources. The same restrictions on the values of the identifierref attribute apply
to <dependency> as apply to <item> (see Section 4.4.2 for further guidance), with the exception of
referring to resources in sub-Manifests. An <item> can do this, a <dependency> can’t. Below is an

example of using <dependency>.

<resources>

<resource identifier="R_A1" type="webcontent" href="sco06._html">
<metadata/>
<file href="sco06.html" />
<file href="scripts/APIWrapper.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.html">
<metadata/>
<file href="scol.html" />
<file href="scripts/APIWrapper.js" />
<file href="scripts/Functions._js" />
<dependency identifierref="R_A5" />

</resource>

<resource identifier="R_A4" type="webcontent" href="pics/distress_sigs.jpg">
<metadata/>
<file href="pics/distress_sigs.jpg" />

</resource>

<resource identifier="R_A5" type="webcontent" href="pics/distress_sigs_add.jpg'">
<metadata/>
<file href="pics/distress_sigs_add. jpg" />

</resource>

<resource identifier="R_A6" type="webcontent" href="pics/nav_aids.jpg">
<metadata/>
<file href="pics/nav_aids.jpg" />

</resource>

</resources>

E'fﬁif'@?%ﬁﬁﬁﬂfﬁlﬁf’ﬁggﬁa‘ N RN “type”’is;}’["f@f{ij i % “webcontent” o SRy FL buAE
FL”\F 1§ QTI-XML pu [ - = type™ B+ :}ﬁiﬁﬁg (7= BT 7 AR FL t
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“other” o

The “type’ attribute is usually set to ‘webcontent” when describing material that is to be launched
through a Web browser. However, when a Content Package is being used to contain data such as a

QTI-XML based assessment then the value of the ‘type’ attribute should be set as recommended in
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Section 7 of the Implementation Handbook titled ‘Using IMS Content Packaging to Package Instances
of LIP and Other IMS Specifications’ [IMSBUND, 01]. The ‘type’ attribute is set to ‘imsldcontent’
when used to contain learning design information. In situations where none of the previous methods

are appropriate, then this attribute should be set to ‘other’.

SRR B BRI D AR E P T A I#@#%ﬁﬁuﬁﬁtﬁ SR I L GERE
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Apart from the usage of the vocabulary in the Implementation Handbook it is recommended that this
vocabulary is NOT extended. Later versions of this specification will address the extension of this

vocabulary.

6.6 <RESOURCES>Z jj /X <MANIFEST>7 (f fiv i fj] (Examples of <RESOURCES>
and Nested <MANIFEST>Elements)
IMS3H i BREFHPAL D~ 7 =S it -
http://www.imsqlobal.orq/content/packaqinq/“rﬁf;u = J%k'yggﬁug [T o 2 H2 A AEYE S e[
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There is an example available for download from the IMS website that illustrates how to describe
in-line sub-Manifests. You can find this sample and others at
http://www.imsglobal.org/content/packaging/. For an example of how external sub-Manifests may be

described in a future version of the specification, see Appendix D.

6.7 # =+ IMS = HE Y = 5E L B % (Building an IMS Package or Package Interchange
File)
(L) SHEH =il 2 R ’J’Z%Féﬁifﬁf%kmanifestﬁ ifFElfJFET}’I‘%HIErf °
@7 If $2:H 1Y imsmanifest.xml ﬁaiﬂlﬂ/ﬁm £ TP % (DTD ~ XSD) it fﬁl'&f%fﬁ‘;%
B RSO 1
(3) ;ﬁﬂpfjp Iflf (15 B Al RS T 2 fU<resource> T [ T F' VS = ifﬁ'

(1) Any namespaces required within a Package should be declared as attributes of the top-level
<manifest> element;

(2) The imsmanifest.xml file and any files supporting namespaces (DTD, XSD) that are referenced
internally must be placed at the root of the Package or compressed Package Interchange File;

(3) All internally referenced files must be stored in the paths declared in all <resource> elements in a

Package.

6.8 = LEpvE F"E'ija % (Aggregation and Disaggregation of Packages)



http://www.imsglobal.org/content/packaging/
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If a simple (non-aggregated) Package is to be aggregated into a new (super-)Package, first its manifest
must be accessed and its list 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 attributes in each
<resource> element, need to be prefixed to a <file> element’s file references). This is used to build a
list of all the files contained locally in the Package that is being aggregated. This list in turn, is then
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 a file with the name imsmanifest.xml at the root of the

new Package Interchange File.

}{éj’ B RV pU S R Y G ) =T Sk ﬁﬁﬁﬁmﬂ AT B REpu<manifest>7 ﬁrfu\’;ﬁﬁ:
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If a Package is to be disaggregated from a containing Package into a smaller, sub-Package, first that
sub-Package’s <manifest> element must be accessed in the containing imsmanifest.xml file. The
<resources> section of the accessed manifest is then read to determine the physical files that were
originally contained in that section. This list is then used to locate these files in the larger Package and
these are then copied to the new, smaller Package. The accessed manifest is then saved as a file with

the name imsmanifest.xml and also included at the root of the new Package Interchange File.
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If a compound Package, containing aggregated sub-Packages, is itself 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 a complete 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 a compound sub-Package is to be
disaggregated, its sub-Manifest tree needs to be walked in order to build the complete list of files that

need to be copied into the disaggregated Package.

FAE S FHIIRLARSPUIL o PRI IR PR SRR S U [ (<resource>Tt fF) o BT [H]
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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 preserve their original, unique identifiers is beyond the scope of this version of the Content

Packaging specification.

6.8.1 3 Hll i (Identifiers)
High o FORCE A TS o T - @“ﬂﬁWP?m¥WPﬁﬁﬁ’%wﬁM
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When creating or manipulating Packages, the scope of identifiers needs to be considered. In order
to be a valid 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
unique identifiers across manifests (such as identifiers generated or obtained according to the IMS
Persistent, Location-Independent Resource Identifier Handbook [IMSPLID, 01]). If universally
unique identifiers are 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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6.8.2

6.8.3

XML B E':IEI“ ] XML -Tﬁ% ‘xsd:ID”#1“xsd: IDREF” s F&Er %&HHH UPE o lﬂpélﬁx%ﬁ}ﬂ[j t:
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The XML binding uses the XML structures ‘xsd:ID” and “xsd:IDREF’ to validate the uniqueness
of the identifiers. This ensures that the identifiers are unique within the XML document and that
any identifier referenced using ‘IDREF’ must have a corresponding ‘ID’ declaration within the
XML document. The usage of ‘ID” and IDREF’ do not ensure globally unique identifiers and so
care needs to be taken when using package aggregation. It is also important that the ‘ID’
declaration for the identifier is passed into a newly aggregated package otherwise a parser
validation error will occur.
XlInclude
IMS [* Fkﬁ (== Xinclude i;%&ﬁfﬂ il W3C 5t = By == 4 #EEJJf J e FA:‘; 2R &
SECHRIPE I« HEIRYE 7 W3C R0 Xinclude ’5[ (R R XML IR i
V] EEERL T Xinclude "7 SREP

The IMS Content Working Group expects that the XInclude 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 XlInclude in packaging content until the

Wa3C finalizes XlInclude as a Recommendation and the XML community generally supports it.

fp s PR ARV Xinclude > RLFRTIAVARE - IMS F RS U};ﬁ *Fk'épgﬁgﬁ{% pu 454
17 5 3 S XML AR PO EL 571 = 2 B8 D » 3R [515 Xinelude fi*fj=d1ff?
I'EUE'J%‘%@_{‘?EHF AE

Note: XlInclude 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 Xlnclude might be used in future

versions of this specification.

xml : base &%

xml:base fl— FEH|] }F'F’P’ E]S«EFT’? /FFF T ¢ %ﬁflrﬁ URI ¥ {Fflip YELREURI

‘imsmanifest.xml’# % fl1> 3{@?’7}3{ (152 B 1 LA SAFI S AEISAF o AEISEF A 4 1 _E*xml:base”
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HE S M URL LLAEIERRS ‘xml:base’ }JF’ PR 'ﬁ’FJ o FEISEHS ‘xml:base’ 2 £ 5g1safHs @ %J

_"‘HH




CNS. XXXXXXXX — 70—

PUREEY (VORI 2 o AT BEFEVE » i 23R ] imsmanifestxml i fo et f
HELE S DORREE 2 PR AR RFC2396 o

‘xml:base’ is a construct used to explicitly specify the base URI of a document in resolving
relative URIs in links to 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 addresses to 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 URLSs are relative to the path
specified in “xml:base’. When an ‘xml:base’ path is relative itself, the absolute path is then
resolved to the location of the containing document. That is, the location of the ‘imsmanifest.xml’

file in an importing system, when it is read, supplies the missing absolute segment, per the rules

expressed in RFC 2396.

7 YA T FOATSER xml:base” 8 AL SRR By o IBOLITBE
xml:base’ 5 SV A TE R & IR 1 P o xmlbasen i - R
5 % [ xeml:base’ 5 22 007 s Wil » A6V 5 IR HT 1 URI BGEARISHIS i
]E'ﬂ”;h F'FU xml:base o FJ ’]ﬁ,ifrféf",ﬁij‘ 138 Elplgw@j FRISEF xml:base’ 5 & 0V 3iah ,FIL/T%E' JE
ik e

Relative ‘xml:base’ paths that are declared in a sub-manifest are relative to the Package root. In
cases where a manifest with a declared “xml:base’ path contains a sub-manifest, and the
sub-manifest also declares an ‘xml:base’ path, the multiple ‘xml:base’ paths should not be
concatenated at runtime. Instead, the URIs within such a sub-manifest are relative to the declared
xml:base of the sub-manifest only. Implementors are, of course, free to construct a relative

sub-manifest ‘xml:base’ path by concatenation or any other means at aggregation time.

%4 91 A1 {119 xmi:base B 7 T ORI - FHEF URL RLEVHISHS S0t [0y« 05F (9
#) URL %&?:tﬁm@ S B P <

In the presence of an xml:base path, which references an external location, the relative URLs are
relative to that location. Absolute (external) URLSs are considered to be fully-specified without the

provision of additional pathing.

i xeml:base ] > I T o 2 7 FERHAO"href 1k IR - “hrefjr'xm:base”
[l AR A 2000 {8 R < [ xml:base” i T S SR 2 H e T
AR T RIS href” » 55 R 3 2000 {7 A2 o Pl ERRAY IS R E L -

When the ‘xml:base’ attribute is used, care must be taken not to exceed the length of any
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associated ‘href’. The maximum length of both ‘href” and ‘xml:base’ is defined as 2000 octets. In
cases where multiple ‘xml:base’ values need to be concatenated to create the full path then care
must be taken to ensure that the total length does not exceed that of the ‘href’. If the path length is

greater than 2000 octets then the system behavior is undefined.

RFC 2396 » — ff i ™ [R{aAA — [WEARAVAC i o [ R U BRI 3
H RS o [REL HZEIEN > xmitbase i et %Hﬁﬁﬁﬁ']&;ﬁ{gpyﬁ EETRIAYS | IO
B e MR (R xmitbase S I ERRIFVATRERE BB

Fﬁ[’ ﬁw%fEﬁ ffi™'] xml:base » xml:base % % ’EE\F%J\}%JE&L (leading forward sIash)F'ﬁJi!’F} o ElEET

When using xml:base in packaging, the xml:base path should not begin with a leading forward
slash. As defined in RFC 2396, a path with a leading forward slash indicates the absolute path of
that resource. Using a leading forward slash can easily be misinterpreted as declaring the
document as the local host. With this in mind, the xml:base attribute is most useful for specifying
relative paths to sub-directories containing content Package resources. Below is an example of

using xml:base to specify the path to resources that are internal and relative.

<manifest xmlns = "http://www.imsglobal.org/xsd/imscp_v1pl"
xmlins:imsmd = "http://www.imsglobal.org/xsd/imsmd_v1p2"
xmlns:xsi = "http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation = "http://www.imsglobal.org/xsd/imscp_v1pl
http://www.imsglobal.org/xsd/imscp_vi1pl.xsd
http://www.imsglobal.org/xsd/imsmd_v1p2
http://www.imsglobal.org/xsd/imsmd_v1p2.xsd "
identifier="Manifest1-CEC3D3-3201-DF8E-8F42-3CEED12F4198"
version="IMS CP 1.1.4">
<metadata>
<schema>IMS Content</schema>
<schemaversion>1.1</schemaversion>
<imsmd:lom>
<imsmd:general>
<imsmd:title>
<imsmd:langstring xml:lang="en_US">IMS Content Packaging Sample - A
Relative xml:base</imsmd:langstring>
</imsmd:title>
</imsmd:general>
</imsmd:lom >
</metadata>
<organizations default="TOC1">

<organization identifier="TOC1">
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<title>default</title>
<item identifier="ITEM1" identifierref="RESOURCE1">
<title>Lesson 1</title>
<item identifier="ITEM2" identifierref="RESOURCE2">
<title>Introduction 1</title>
<[item>
<item identifier="ITEM3" identifierref="RESOURCE3">
<title>Content 1</title>
<[item>
<item identifier="ITEM4" identifierref="RESOURCE4">
<title>Summary 1</title>
<[item>
<[item>
<item identifier="ITEM5" identifierref="RESOURCE5">
<title>Lesson 2</title>
<item identifier="ITEM6" identifierref="RESOURCEG6">
<title>Introduction 2</title>
<[item>
<item identifier="ITEM7" identifierref="RESOURCE7">
<title>Content 2</title>
<[item>
<item identifier="ITEM8" identifierref="RESOURCE8">
<title>Summary 2</title>
</item>
<[item>
</organization>
</organizations>
<resources>
<resource identifier="RESOURCEL" type="webcontent™" href="lesson1.htm"
xml:base="lesson1/">
<file href="lesson1.htm"/>
<file href="picturel.gif"/>
</resource>
<resource identifier="RESOURCE2" type="webcontent™ href="introl.htm"
xml:base="lesson1/">
<file href="introl.htm"/>
<file href="picture2.gif"/>
</resource>
<resource identifier="RESOURCE3" type="webcontent" href="contentl.htm"

xml:base="lesson1/">
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<file href="content1.htm"/>
<file href="picture3.gif"/>
</resource>
<resource identifier="RESOURCE4" type="webcontent" href="summaryl.htm"
xml:base="lesson1/">
<file href="summary1.htm"/>
<file href="picture4.gif"/>
</resource>
<resource identifier="RESOURCE5" type="webcontent" href="lesson2.htm"
xml:base="lesson2/">
<file href="lesson2.htm"/>
<file href="picturel.gif"/>
<[resource>
<resource identifier="RESOURCE®6" type="webcontent" href="intro2.htm"
xml:base="lesson2/">
<file href="intro2.htm"/>
<file href="picture2.gif"/>
<[resource>
<resource identifier="RESOURCE7" type="webcontent" href="content2.htm"
xml:base="lesson2/">
<file href="content2.htm"/>
<file href="picture3.gif"/>
<[resource>
<resource identifier="RESOURCES8" type="webcontent" href="summary2.htm"
xml:base="lesson2/">
<file href="summary2.htm"/>
<file href="picture4.qgif"/>
</resource>
</resources>

</manifest>

N PIFERLE xmizbase 4 ot IR SO T

The following is an example of using xml:base to specify the path to resources that are external

and absolute.

<?xml version="1.0"?>
<manifest identifier="MANIFEST1"
xmlns="http://www.imsglobal.org/xsd/ims_cp_rootvipl">

<metadata>
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<schema>IMS Content</schema>
<schemaversion>1.1</schemaversion>
<imsmd:lom>
<imsmd:general>
<imsmd:title>
<imsmd:langstring xml:lang="en_US">IMS Content Packaging Sample - A
Remote xml:base</imsmd:langstring>
</imsmd:title>
</imsmd:general>
</imsmd:lom>
</metadata>
<organizations default="TOC1">
<organization identifier="TOC1">
<title>Big Title</title>
<item identifier="ITEM1" identifierref="RESOURCE1">
<title>Lesson 1</title>
<item identifier="ITEM2" identifierref="RESOURCE2">
<title>Introduction 1</title>
<[item>
<item identifier="ITEM3" identifierref="RESOURCE3">
<title>Content 1</title>
</item>
<item identifier="1TEM4" identifierref="RESOURCE4">
<title>Summary 1</title>
<fitem>
</item>
</organization>
</organizations>
<resources xml:base="http://repository.imsglobal.org/foo/bar/">
<resource identifier="RESOURCEL" type="webcontent" href="lessonl.htm"/>
<resource identifier="RESOURCE2" type="webcontent" href="introl.htm"/>
<resource identifier="RESOURCE3" type="webcontent™ href="content1.htm"/>
<resource identifier="RESOURCEA4" type="webcontent™ href="summaryl.htm"/>
</resources>

</manifest>

6.8.4 & &t & [l (Package Scope)
I:AJ»’,ELI?%; Ffé’_?;]' I»‘LJ»’,ELI?%; FfF[f‘]E[ET[Ej‘[%J EI“%Q:]. i[l:lqg‘ll 6.2 o

The scoping rules for manifests and sub-manifests is shown in Figure6.2.
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Figure 6.2 Scoping rules for sub-manifests.
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The scope of Package 1’s manifest is considered to be itself and any sub-Manifests defined within
Package 1. This includes the manifest of Package 1 (Manifest 1) and any sub-manifests found in

the sub-packages - Manifest 1.1 and Manifest 1.2.
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The scope of Package 1.1’s manifest is itself and any sub-Manifests defined within Package 1.1.
This includes the manifest of Package 1.1 (Manifest 1.1) and any sub-Manifests defined within
Package 1.1. In Figure 6.2 there are no sub-Manifests defined in Package 1.1, so the scope is
itself.

Packagel.2 [ ﬁ(*?ﬂ]&l YEEE L e R Packagel.2 iU ?@'\%Eﬂ o LFHEIJ?FTJ'
Packagel.2 fiu[*] #[ & H1(Manifestl. Z)ﬂlg;ﬁi&';‘egﬂ Jp= FH% o Q%ﬂ 6.2 f[1 Packagel.2
[ EECE S FN%E o B | EEEIERL L e T o

The scope of Package 1.2°s manifest is itself and any sub-Manifests defined within Package 1.2.
This includes the manifest of Package 1.2 (Manifest 1.2) and any sub-Manifests defined within
Package 1.2. In Figure 6.2 there are no sub-Manifests defined in Package 1.2, so the scope is
itself.

ZHE R HIRAASIEE - PRI MT J?'Y%EWE‘CT@J/%E'fJPJ”Fk"Z%EFfﬁfﬁF (<resource>7 {F) -
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Packages, specifically organizational items, may not reference manifests elements (<resource>
elements) that are outside the scope of manifest. Referenced elements must be contained in the
same manifest from which they were referenced, including elements that are in sub-manifests
within the Package. In the case above, Package 1 manifest’s elements can reference elements
found in sub-Manifest 1.1 and sub-Manifest 1.2, since these are in scope of Package 1’s manifest.
sub-Manifest 1.1 and sub-Manifest 1.2 can only reference manifest elements within itself.
Sub-Manifests elements are prohibited from referencing (dashed lines above) manifest elements in
any manifests in which they are contained (child manifests elements are not permitted to reference

elements in any parent manifests).

e WY ka,gﬁpfﬁj item’d [2]=77 FH%’?EH [ Eresource” (Q%HG 2 R1.1 *resource’
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While it is currently permitted for an ‘item’ in the parent manifest to reference a specific
‘resource’ in a sub-Manifest (the reference to ‘resource’ R1.1 in Figure 6.2), it is debatable

whether or not this is good practice. This is because alternative XML schemes are available to
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support such a referencing mechanism and so it is possible that this form of direct reference will

be disallowed in later versions of this specification.

6.8.5<identifierref>% % 7 (% (<identifierref> Referenced Elements)
NI R item fiY identifierref 1 E s P |
(1) manifest ‘lfjﬁ-;frjﬂn’%j’[fk Gl ELJPJFH(g]E'fl'ﬁ'ET[ﬁ'PJEU%‘?E manifest)
(2) resource fi J%H[J‘if’?gﬂfk(diﬂ ENER=E— NI Fﬁ{g]% AR U= 'ﬁ’i%EFfHHU resource ) ;
(3) item FORSHIRTRIE (3171(5% % B EO7 | g o FW%EFﬂ 1 item )
(4) organization PRSI Nl (9] A5 2 HAY Fﬁ(g?ﬂﬁf[ﬁﬂ Jpu=T Fﬁ(g?ﬂHI]&IJ

organization) o

The following elements can be referenced using the identifierref attribute of an item:

(1) Identifier attribute of a manifest (references the entire manifest that is in scope of the
referencing manifest);

(2) ldentifier attribute of a resource (references the resource found in a sub-Manifest that is in
scope of the referencing manifest);

(3) Identifier attribute of an item (references the item found in a sub-Manifest that is in scope of the
referencing manifest);

(4) ldentifier attribute of an organization (references the organization found in a sub-Manifest that

is in scope of the referencing manifest).

6.9 Min/Max fq‘}gﬁsﬁ,‘iﬁfU(Min/Max Binding Constraints)
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In the Content Packaging Information Model the concept of min/max was adopted. This concept
assumes that the size constraints are defined such that an implementation must support the given value
as the smallest possible maximum size. In the case of an identifier with a min/max size of 1000
characters then the smallest maximum size of the identifier supported in each and every
implementation is 1000 characters. Some implementations may support larger sizes but interoperability

is defined such that only the first 2000 characters is guaranteed to be exchanged consistently.

T XML 8 G 2 T o P R IR O P L 1 R
R« =Py s i 4 minfmax 2 B -
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This constraint is not enforced in the XML Schema (XSD). Therefore a validating parser cannot
enforce the constraint as defined by the Information Model. Therefore, system implementations must

be such that all min/max constraints are explicitly supported.

6.10 ffi | isvisible 1% (Using the ‘isvisible’ Attribute)
tisvisible’ kL™ | ') S i WA BT E $75 7 AP user il M E Y item” RL % @ T -
‘isvisible’fi hgl%@ﬂ true’ = it “item )2 fjli H | P52 eﬂﬁj&iﬂ ° W [ij %’“@ item’ [~ TR o
~ AR B T IR 6.1 0

The ‘isvisible’ attribute is used to denote if the ‘item’ is to be visible when the organization tree is
rendered for the‘user’ by the system. The default value for ‘isvisible’ is ‘true’ and this must be
assumed if the attribute is not used on the ‘item’. This property is not inherited by the children of an

‘item’. Some examples of the rendering is shown in the following Table 6.1.

< 6.1 - ffiH ] isvisible’ FflfuEfy]

Table 6.1 - Examples of using the ‘isvisible” attribute.

XML ]fF(Example XML Code) ¥ 71 F1(Rendered Items)

<item identifier="1"> A
<title>A</title> B
<item identifier="2"> C
<title>B</title> D
<item identifier="3"> E
<title>C</title>

</item>

</item>

<item identifier="4">

<title>D</title>

</item>

<[item>

<item identifier="5">
<title>E</title>

</item>
<item identifier="1" isvisible="false"> B
<title>A</title> C
<item identifier="2"> D
<title>B</title> E
<item identifier="3">
<title>C</title>

</item>

</item>

<item identifier="4">
<title>D</title>

</item>

</item>

<item identifier="5">
<title>E</title>

</item>
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<item identifier="1" isvisible="false">
<title>A</title>
<item identifier="2" isvisible="true">
<title>B</title>
<item identifier="3" isvisible="true">
<title>C<t/title>
</item>
</item>
<item identifier="4" isvisible="true"> <title>D</title>
</item>
</item><item identifier="5" isvisible="true">
<title>E</title>
</item>

m o

<item identifier="1" isvisible="true">
<title>A</title>
<item identifier="2" isvisible="false">
<title>B</title>
<item identifier="3" isvisible="false">
<title>C</title>
</item>
</item>
<item identifier="4" isvisible="false">
<title>D</title>
</item>
</item>
<item identifier="5" isvisible="false">
<title>E</title>
</item>

<item identifier="1" isvisible="true">
<title>A</title>
<item identifier="2" isvisible="false">
<title>B</title>
<item identifier="3" isvisible="true">

<title>C</title>
</item>
</item>
<item identifier="4" isvisible="false">
<title>D</title>
</item>
</item>
<item identifier="5" isvisible="false">
<title>E</title>
</item>
<item identifier="1" isvisible="true">
<title>A</title>

<item identifier="2" isvisible="true">
<title>B<f/title>
<item identifier="3" isvisible="false">
<title>C</title>
</item>
</item>
<item identifier="4" isvisible="false">
<title>D</title>
</item>
</item>
<item identifier="5" isvisible="false">
<title>E</title>
</item>
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7.5
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7.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. This means that validating parsers must follow all of the rules

concerning structure, data types, and external references that are specified by a schema.

Schema r%‘iih?i/ [ A w::?gﬁ (kU0 i PLAE RS - IMS | ﬁ[ GIE~ Y o

il "] XML 7{6'#‘1&?{ % (XSD) - 7 J[HFIJ#F’[ oo Ry I iﬁ;%ﬁijﬂl ) ;Jﬁ’g“ T {ﬁjpfj
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Schemas describe which elements may exist in a document and how those elements may be structured.
The IMS Content Packaging specification provides limited guidance on the use of XML Schema
Definition (XSD). While each of these schemas has different capabilities, any of these schemas can
provide basic document validation. It is expected that any Manifest document in a Package that is written
according to the IMS Content Packaging specification can be validated using the XSD schema available

with this specification.

IMS [ FL SEEARYE (2 FEE — [l XSD(imscp_vipl.xsd) o HEJR T $ ' 5] DTD e f@g@ ¥ ffhLp =y
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PJ?"E'J%F IFDFI <resource> > lE'”?,'ﬁ'j [ J IMS ?;.Epgﬁgﬁ[ IMS [ fJEE‘?EUu:f ?I IFU B <item>
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= XML %’%EI\JE@?EELF °

The IMS Content Packaging specification is accompanied by one XSD (imscp_v1pl.xsd). While it is
technically feasible to validate documents that use DTDs, it is not possible to use a DTD to differentiate
between two elements that use an element name in incompatible ways (for example IMS Meta-Data and
IMS Content Packaging both use <resource> in meaningful, but incompatible ways, and IMS 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.
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7.1 W3C SCHEMA & 35 (Validation)
IMS =R RUPT | S A5 4% W3C XML G s (F1IF]) 2001/05/02 itz J 3L - I
B ZILE (M “éjﬂﬁ%jﬁtﬁ‘ : Xerces ~ XML Authority ~ XML Spy * Oracle

parsers o

IMS has updated the Content Packaging Schema to support the Final Recommendation of the W3C
XML Schema specification (dated) 2 May 2001. Currently, several commercial tools support Schema

validation including: Xerces, XML Authority, XML Spy, and Oracle parsers.

xml: ,FAJ |2 [ B 2T “http://www.w3.0rg/2001/xmlxsd™ % lﬁil_ifj% By ,Sl, [Enel HER

ﬁﬁéﬁk/i‘: FAES ?Egi?ﬁlaﬁfi[ ?*' E[J);Tf [J?F[«Lgr%!‘f LSRR 1) A PR -

The “xml:” namespaced attributes are defined in file ‘http://www.w3.0rg/2001/xml.xsd’. This is the
reference to be used for on-line validation or a copy of this file must be placed in the root of the

content package for local validation.

ﬁ%i} Ai“http://www.w3.0rg/2001/xml.xsd 1 4 11 W3C FEFER g R 18 > @ Fivfs 7 1
“http://ww.w3.0rg/2001/03/xml.xsd” -

Note that the file ‘http://mww.w3.0rg/2001/xml.xsd’ is always the most up to date version of the file
‘http://www.w3.0rg/2001/03/xml.xsd’ as maintained by W3C.

8.7 1 1t
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8. 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 LMSs, computing platforms supporting instructional content, and learning service providers as
content moves about within systems, between systems, and across the Web. It also helps LMS vendors,
computing platforms, and learning services to control the scope of their data stores and tools or

sub-systems required to operate on content Packages.
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This specification addresses two levels of conformance to guide content developers in how LMS vendors,

computing platforms, or learning services may deal with the elements and extensions content developers

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.

8.1 & 5 i‘f {% (Package Conformance)

By

(5

AR ﬁ‘,'[‘% » imsmanifest.xml ﬁi’iﬁ‘ﬁ@ﬁ[ﬁﬁ@{}‘i’ﬁﬁ ﬂgﬁlﬁfﬁ?ﬁﬂﬁf Ey= [ IMS [ JFL' EEY [F

UaS U AL S SN

For the purposes of conformance, an IMS Content Package is the relevant imsmanifest.xml file and all

resources directly or indirectly referenced by this document (also known as the Package Interchange

File).
8.1.1 & &t ,‘—‘ff, 1% Level 0
(1) =it f‘ﬁjﬁ%ﬁ (#i% ~ CD-ROM =7) ElfJTf«Léjﬁ%T“‘ ey FA',* flit £, 5% imsmanifest.xml [
(2) =it fﬁjﬁ%ﬁ(ﬁi’i *CD-ROM =~ )F'ffﬁgﬁ%ﬁ“‘? |L [TE= 2= F'ff@’ﬁjﬂﬁ?ii'(DTD .
XSD) ©
(3) imsmanifest.xml EIEIJFA well-formed XML » &34 }ﬁl_ii” IMS |* ”Fk’ﬁwéﬁé XML Bpse

(4)

(5)

(6)

8.1.1

5 3 Fifiv XML ﬁ‘? °

PP imsmanifest.xml :uf IMS = IL TR WM A’,Fﬁ R IEIN| EIJ?F&UJ‘/‘ IMS
F_%mﬂ#[#ﬁﬁ“ vi2.1 EJFI%EWMH

imsmanifest.xml ##7 ' 22 ¥ i1 *'| XiInclude fu7 fF - (H?«LﬁfUp“ P XML ur,iir,l_d?b%‘
)

(IR i 59 (RO e = v 2 @0 ri?éi*}zﬁﬁi?ﬂﬂis‘rﬂ) fofiip g7 < pl )

—

<file>7 {F 7+ imsmanifest.xml fififi/<resources>F& [ 17E:55 » | & lﬁr‘ifF]'FVlmsmanlfest.xml

i8] lg&ﬁ;g'glgﬁq]l 0

—I

Package Conformance Level 0 (no extensions)

a) The Package must contain a file called imsmanifest.xml in the root of the distribution medium
(archive file, CD-ROM, etc.);

b) The Package must contain any directly referenced controlling files used DTD, XSD) in the
root of the distribution medium (archive file, CD-ROM, etc.);

¢) The imsmanifest.xml file must contain well-formed XML that adheres to the XML format
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described in section 3 of the IMS Content Packaging XML Binding specification;

d) If the imsmanifest.xml file contains IMS Meta-Data, it must contain a namespace extension to
include meta-data according to the IMS Meta-Data Specification v1.2.1;

e) The imsmanifest.xml file must not reference any elements using XlInclude. (This requirement
may be relaxed when it is generally supported in XML parsers);

f)  All files that a local resource (i.e., a resource that is contained entirely within the Package
Interchange File) is dependent on must be identified by <file> elements in the <resources>
section of the imsmanifest.xml file and must be contained within the directory or

sub-directories that contain imsmanifest.xml.

8.1.2 & &4t ﬁ“ﬁ‘, 1% Level 1
(1) P Level 0 = iRl (B35 B9t -
(2) imsmanifest.xml i’ FL A JREI [‘JH [ A PN R [JH T 411 7 | Schema 75 5
- DTD bt g - St e bl 5 5 S AR 7 o4 lcuﬁ PR -

8.1.2 Package Conformance Level 1 (urilizes extensions)
(1) All level 0 conformance requirements (except ‘e”) apply;
(2) The imsmanifest.xml file may contain additional namespace extensions. If additional namespace
extensions are described and controlled using a schema or modified DTD, then any directly

referenced control files must be included in the Package.

8.2 Fauz= T £ ﬁ“ﬁ 4 (System and Tool Conformance)

BLCREIRT AT U L AR IMS P S ST SRR T S
(3

For the purposes of conformance, system and tool conformance refers to the systems and tools that
import, export, create, and manipulate IMS Content Packages.

8.2.1 Fize T 2! ‘if (14 Level 0 (F* 7 f Fff;f’]l 14
(1)~ OGP Ry Rkl 7 S0 PRSI 7 level O level 1Y IMS [y Sk« iR IMS
fFL CLRERN AR A i'p‘ﬁfﬁ f’*ﬁ’ﬁj F@rﬁq e
(2) imsmanifest.xml f[1I'] IMS[*| “FL’EIJJ;ﬁE XML BRI v1,1.452 IMS F?%J?Ha]@_{% v1.2.1ﬁ9 IEEE
P1484.12.3 Jr{liMARFERT (XML)Schema 851 = BERES 0k e Aenats £ o B R
%ﬁﬂﬁ [P TR e
3) If“ YR BRT IMS 22 F_@W#[F—W”‘ v1.2.1 i 7 'gﬂﬁ%ﬂ IEEE P1484.12.3 Jr{[114A5 58
7 (XML)Schema 3521 = YA 1P (F 2R VR ) (2 TIEIE R 3 0 Mk i T
fi-FEF L
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8.2.1 System and Tool Conformance Level 0 (may not preserces extensions)

(1) A conforming system or tool must recognize and process any conforming IMS Content Package
that conforms to level 0 or level 1. The features and functionality of systems and tools that
process IMS Content Packages are purposely not specified;

(2) All elements of the IMS Content Packaging XML Binding Specification v1.1.4 and IMS
Meta-Data Specification v1.2.1 or the IEEE P1484.12.3 Draft Standard for Extensible Markup
Language (XML) Schema Definition Language Binding for Learning Object Metadata that are
present in imsmanifest.xml must be preserved upon re-transmittal;

(3) Name-spaced extensions, other than the IMS Meta-Data Specification v1.2.1 namespace or the
IEEE P1484.12.3 Draft Standard for Extensible Markup Language (XML) Schema Definition
Language Binding for Learning Object Metadata namespace, may be ignored and may not be

re-transmitted.

8.2.2 T T S AT A M Level 1 (RF IS

(1) ﬂfF[LeveIOpJ:ﬁ‘jlgﬂf}% gﬁ
) Mﬁﬁ”ﬁ[ 3 'EWE]HI[%’F“ Gl IR I -

8.2.2 System and Tool Conformance Level 1 (preserces extensions)
(1) Level 0 conformance requirements (a) and (b) apply;

(2) All name-spaced extensions must be preserved upon re-transmittal.

8.3 IMS = 4t &7 il S MU R & ¥ % | & (Best Practice Recommendations for IMS

Package Conformance Levels)

7_[:;5{‘%,J ELFIJElMS{ %a};ﬁgufp b2 véﬁ]iu‘ﬁFF?’l HF o

This section contains additional recommendations to support the functionality and interoperability of
IMS Content Packages.

(1) =g - lﬁmm;l%ééﬁé IHH e P TIE  HARG { P TR SRR IMS [
[ TR R s Al ST I o A i & 2 TIOR3 g 2 T
a’&ﬂ\J DTD PK/ XSD ;

A general recommendation to all who create, deliver, or repackage content is that they publish at
their public Websites which level of the IMS Content Package Conformance Level or System and
Tool Conformance Levels they support. An organization or enterprise that originates a namespace

extension is encouraged to make public the DTD or XSD files that define it;
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(4)

HFE Fﬁi&il‘pﬂﬂj FL VI R 3R o AR Ty 20 = A I FLQ?JI‘E?? 7T
¥ ETF"/”F—'ETFBR—A” FLPLPJ% gjljiﬁgf[ ’F’iq;%_ﬁf,?[lgh}?&'~ f[jaij;f[g’ggpfjm?&[»%ﬁ o FEIR Y ST
P U P T RIIEOTR (e et e

It is expected that content producers will organize their content for expected aggregations or
disaggregation. That is, if content producers do not expect, or desire their content to be
disaggregated, it should be encoded in a monolithic manifest. Conversely, sub-Manifests should

be used to organize content according to expected levels of aggregation and disaggregation;

IMS [ e 50 ik ~ 1 0 50 BV I Ry = pde 22 Efﬁ#@%’f‘iﬁ”
Wﬁ*fﬁ'%%  ffy GETR IO 0 o B9t PIHHD H S R R R R DR

PIAHIVABRIERIEOR 1 % SRR S AR 4B © [ IMSP 3 [‘E'J‘a’é’ﬁgﬂ ;
HF HPIH T EF A RS A (197 50 I SR S Rl
FOBY= oyl 2T () (2T D IMSE s TR -

The IMS Content Working Group expects that vendors of training systems, platforms, and
learning spaces will actively use namespaced elements that are relevant to their product(s) or the
training communities they serve. Additionally, content creators may want to use proprietary
namespaces to support a richer set of features in their content than would otherwise be available,
and negotiate support for those features with vendors of training systems, platforms, and learning
spaces. Hence, the IMS Content Working Group strongly encourages systems and tools to recreate
an originating IMS Manifest file’s use of third party namespaces and namespaced elements when

such content is repackaged for transmission from their system or tool to elsewhere on the Web;

FJ g /\F\/Fﬁiﬂ? FL[EJJ: FL[p JF Ep%{ﬂgpll}g@k %{@H FL[ ?ﬂf""’**ﬁ‘algﬁﬂﬁﬁ?f‘PJ
fq(‘*‘?ﬂ A «%WFHXAFMJZ;LHXEJ %glgusysft[ []J;.HIJ@‘FJﬁi RN Fk%?ﬂ[:“ o PR > E5H
Y S AR R S SRR G A ERLIE TIROBURE | SR
i = SR EL P B F’}(%?ﬁ'ﬁ‘/ 9 SF"}[ Y #E?ﬂ’sﬁlﬂﬁﬁ lf[r%ﬂfgﬁfkﬁj 3:@ gt

e o

Content re-packagers should be guided by an original Package’s use of sub-Manifests or
references to external manifests when aggregating or disaggregating content. That is, a portion of a
course or curriculum that is a candidate for aggregation or disaggregation will be held in a
sub-Manifest. So, a system or tool should preserve the original sub-Manifest(s) or externally
referenced manifests or, be able to replicate them when repackaging content to export out of their
environment. It is expected that there will be no additions or deletions to elements and attributes

within a sub-Manifest or externally referenced manifest.
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9.Extensibility
To allow developers the most flexibility possible, the XML binding of a manifest may be freely extended.
All elements that serve as containers for other elements may be extended to include new elements.
Elements that contain data types (e.g., string, integer) and elements with a ‘closed” data model may not be
extended. Examples of elements with a closed data model include <schema> and <schemaversion>.

Extensions must provide references (e.g., via namespacing) to the source of the extensions.

= J/? | FoPE T e b 5 ? % [l - 27 7E T wig[%@ﬂﬂ» FL QAT S KT
:LEEEH]: '“T”i’?ﬂ Vi R 2 S ”“l[*?ﬁ’%x}[ﬂ'?gf [ B PR RL YA - 57 *F'I?YWLFJ[

9&?ﬁ’ EEiE U ] e R RS S e FE [ BRIV schema E%l]“  ffi# schema (DTD fY XSD)
EE%' e 1 IFIRRREVECEP B A SR (o P IR - 0 TR O PR R -

There are at least two cases where extensions can cause problems for developers. The first case is when
interoperability with other content packaging tools and vendors is required. Custom extensions must then
be agreed upon between individual parties making global interoperability very difficult. The second case is
when a developer wishes to add extensions and also provide or alter a schema that will allow document
validation. Each schema DTD or XSD) requires a different approach to handle extensions that can be
validated. The following sections provide some brief explanations of approaches that may be used for

handling extensions.

I'TFJ%‘ DN R ER XML FERE RS s PP O RLREES S, © =7 T R Lwell-formed A - d e
UL i (DTDREXSD) %4 « (iAot schemali’ 7
http://www.imsglobal.org/content/packaging/#% £ -

Note: The following examples consist of XML fragments to illustrate basic concepts of extensibility.
These samples are not well formed and are missing some information such as any references to a control
document (DTD or XSD). Complete sample files with their associated schemas can be found at

http://www.imsglobal.org/content/packaging/.

9.1 $% 5 <metadata>(Extending <metadata>)
IS H P S R S H R M - T R IMS R R
V1.2.1[MD 901] AR -



http://www.imsglobal.org/content/packaging/
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A content publisher or LMS vendor may need to transport or store meta-data that is not defined by the
IMS Meta-Data Specification v1.2.1 [MD, 901].

FRIINR > PSR PR R LitWare Inc.”J 11 (7 R S [tk pu@ el B )
P o T P RIS PR XML S G O e TR B s el -

For example, assume the fictitious LMS ‘LitWare Inc.,” needs to maintain meta-data about the
Instructional Design methodology used to create a course. The following steps illustrate how easily this

can be done when using a schema based upon XML Schema Definition Language:
(1) FHEEBFO 0 XML » B4 FIHREE XML R 85

(1) Create an XML schema that defines the new element(s). For the given example, the XML schema

could consist of the following:

<xsd:schema targetNamespace="http://www.litwareinc.net/xsd/litware"
xmIns:xml="http://www.w3c.org/XML/1998/namespace""
xmIns:xsd="http://www.w3c.org/2001/XMLSchema"
xmIns:xsi="http://www.w3c.org/2001/XMLSchema-instance"
xmIns="http://www.litwareinc.org/xsd/litware"
elementFormDefaul t=""qualified">

<xsd:element name="instructionaldesignmethodology" type="'xsd:string"'/>

</xsd:schema>

(2) ’E =S FV"“FEE AR > imsmanifest.xml BT FERRT I o ™ o v - R

IMS = =R FEEYR] v1.2[MD,501]f9 3k -

(2) When exporting to the learning management system, the element would appear as follows in

imsmanifest.xml.

The following sample shows a way to extend the IMS Meta-Data v1.2 [MD, 501]:

<manifest identifier=MANIFEST1>
<metadata>
<schema>IMS Content</schema>
<schemaversion>1.1</schemaversion>
<imsmd: lom>
<imsmd:general>
<imsmd:title>
<imsmd: langstring xml:lang=en_US>Sample
Manifest</imsmd: langstring>
</imsmd:title>
<imsmd:description>
<imsmd:langstring xml:lang=en_US>Metadata
tensions</imsmd: langstring>
</imsmd:description>
<litware:instructionaldesignmethodology>LWI Mindmapping Methodology
</litware:instructionaldesignmethodology>
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</imsmd:general>
</imsmd: lom>

</metadata>

<organizations> . . .</organizations>

<resources>. . .</resources>
</manifest>

9.2 $% 5 <organizations>(Extending<organizations>)
RGN T T Fkﬁ\”ﬁﬁﬂj# * ADL— [l {5858 "~ A P99 SCORMAS £ 5t
IR Fﬂlﬁ‘?ﬁ%ﬁiﬁf s FL G4 (http://www.imsglobal .org/content/packaging/) .
FH%EWWWJ(W}W%@EF 1) =7 ‘Egﬁg,ﬁl BT jgiADL*JLSCORMBf@;%}{%o
HESR T I (RS fio— G0 i o SR %ﬂ B (L (AREBIMS [ &
HERE I ijj FEEIR FHFS?E‘ "*BF"/]‘T%?UE%? ’Fﬁﬁ% Ffﬁ&’lﬁt R W IR -

It is expected that over time, many different approaches to content organization will emerge. The ADL
has been developing one such approach in connection with its releases of SCORM versions. At the
time of this specification release, the sample manifest, included with the Bindings and Examples from
the Content Packaging website (http://www.imsglobal.org/content/packaging/) was a work in progress
and may not be the final direction the ADL takes in future versions of SCORM. While some of the
ideas expressed in this sample may not be complete and the file can not be properly validated, it still
provides a good conceptual model of how the IMS Content Packaging specification allows different

content organization schemes to essentially ‘plug-in’ to a Package Manifest file.

9.3 ¥ Kl <resources>(Extending<resources>)
[ [ 2T o8 e <resources> kL[| y Sk FURFERTY B4 Tt IMS 48 SRk
L AL <resources> Vi » E 17 IMS f’&ﬁﬁ?@& ﬁﬁ‘}ﬂ;’? MR PR (=

Extending <resources> using both external and in-line references is an important feature of Content
Packaging. However, IMS is currently doing more testing and work in this area before providing

samples of extending <resources> in this Best Practice Guide.

9.4 ®| DTD ## %! (Extending with DTDs)
IS > Schema i #ﬁﬂ FIRLRHEET | [p= Sl - 5 07P] IMS [‘J“’Fk’éwgﬁz DTD /2~
BRfvE R > SR lﬁcpfﬁﬂ[igu;@mm % DTD [ELIMS '] S04 DTD il - 52 7
wr R R A o (IR Fﬁ%ﬁﬁi“:él:& °

In the examples above, the content models of the schemas must be ‘open’ to enable extensibility. To
accomplish the same goal using the IMS Content Packaging DTD, a new DTD must be created to

include the extensions. Such a DTD would differ from the IMS Content Packaging DTD. This
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approach would allow a document to be validated with extensions in it, but it limits the interoperability

of the content Package.
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Supporting Files
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TRV Y FEFIMS [ ?ﬂ’éﬂéﬁﬂ(‘éﬂ/ [ )2 e Fpo.zip A (imsep_viplpd.zip)f1IZVE o k=

zip MFlIpoAs R

imscp_infovlplp4.pdf

IMS *] 7 & 2 7 1 2

\imscp_bindvlplp4.pdf

IMS [*] % & 5 XML B85

\imscp_bestvlplp4.pdf

IMS [ 4 & S J £ (=0 i A 1)

\imscp_sumcviplp4.pdf

IMS I' F’\I n[]%zfl'gclfjlzl

\schema\ imscp_vipl.xsd

IMS F’~XML7\E|?F§7114’1”§

\samples\All_Elements

O NN e i e N O R E

\samples\QTI_Example

- O ﬁ@ﬁwﬁQHWﬁ

\samples\Full _Metadata

B~ TP IMS [ R R 2
B (F R P -

\samples\Multiple_Organizations

R

]S“

Pt % 7 <organizations>[i% ffii -]

CICRNTE AR

\samples\Simple_Manifest

%&rrﬁﬁﬁmyﬁﬁﬁw

\samples\Sub_Manifests

%@ﬁvﬂm I - P

["l:o

A number of supporting files accompany the IMS Content Packaging specification documents and are

available in the download .zip file (imscp_v1plp4.zip). The files in the zip file are as follows:

imscp_infoviplp4.pdf

IMS Content Packaging Information Model

\imscp_bindvlplp4.pdf

IMS Content Packaging XML Binding

\imscp_bestvlplp4.pdf

IMS Content Packaging Best Practice Guide

(this document)

\imscp_sumcviplp4.pdf

IMS Content Packaging Summary of Changes

\schema\ imscp_vipl.xsd

IMS Content XML Schema, version 1.1.4

\samples\All_Elements

Illustrates a simple manifest using Content

Packaging elements.
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\samples\QTI_Example Illustrates a simple manifest packaging QTI
elements.
\samples\Full _Metadata Illustrates a manifest that uses all elements and

attributes defined in the IMS Content

Packaging specification.

\samples\Multiple_Organizations Illustrates the use of multiple <organizations>,

to provide different paths through a course.

\samples\Simple_Manifest Illustrates a simple manifest.

\samples\Sub_Manifests Illustrates the use of sub-Manifests to promote
reuse. This example takes the Simple Manifest
example, and implements it using

sub-Manifests.
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Additional Resources

Bl-F HAY T

IMS | FL[ E3
IMS | ?\'ﬁ@ﬁé TRV
http://www.imsglobal.org/content/packaging/
IMS | “F’\' U EEXMLERSH :

http://www.imsglobal.org/content/packaging/
IMS[| FL o SE (=4 R
http://www.imsglobal.org/content/packaging/

IMS R ¥
IMS ER Rk £ [ I Ay -

http://www.imsglobal.org/metadata/
IMS 5 AR VR YT

http://www.imsglobal.org/metadata/

IMS — s 89
IMS — 3t B fer R = 1] -
http://www.imsglobal.org/implementationhandbook/imsrid_handv1p0.html
U IMST? A e GulELIPALE FIMSIRYEROEr i) -

http://www.imsglobal.org/implementationhandbook/
ADL/AICC Documents
[ L e Fﬁf}ﬂ (% % L] http://www.adInet.org/
Aviation Industry CBT Committee (AICC) API for Web Implementation:

http://www.aicc.org/
Internet Engineering Task Force (IETF)
RFC 2396 @ — F=1E¥FH 5 (URI) © http://www.ietf.org/rfc/rfc2396.txt

IEEE
IEEE LTSC 1484.12 Eﬁ?ﬁ’iﬁfr_ SerR o http://lwww.ltsc.ieee.org/wgl12/

XML
W3C XML 1.04y 42 & http://www.w3.0rg/TR/1998/REC-xml-19980210

W3C XML ﬁ £ 2 [ B ¢ http://www.w3.0rg/TR/1999/REC-xml-names-19990114

XML & rlﬁzrf%@&F http://www.w3.0rg/TR/xinclude

W3cC XML—;Eﬁg‘Jﬁ = | http://www.w3.0rg/TR/2001/REC-xmlschema-0-20010502/
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B1-Various Documents

IMS Content Documents
IMS Content Packaging Information Model:
http://www.imsglobal.org/content/packaging/
IMS Content Packaging XML Binding:

http://www.imsglobal.org/content/packaging/

IMS Content Packaging Best Practice Guide:
http://www.imsglobal.org/content/packaging/

IMS Meta-Data Documents
The IMS Meta-Data Best Practice and Implementation Guide:
http://www.imsglobal.org/metadata/

The IMS Learning Resource Meta-Data Information Model:

http://www.imsglobal.org/metadata/

IMS General Reference
IMS Persistent, Location-Independent Resource Identifier Handbook:

http://www.imsglobal.org/implementationhandbook/imsrid_handv1p0.html

Using IMS Content Packaging to Package Instances of LIP and Other IMS Specifications:
http://www.imsglobal.org/implementationhandbook/

ADL /AICC Documents
Sharable Content Object Reference Model: http://www.adlnet.org/
Aviation Industry CBT Committee (AICC) API for Web Implementation:

http://www.aicc.org/
Internet Engineering Task Force (IETF)
RFC 2396: Uniform Resource Identifiers (URI): http://www.ietf.org/rfc/rfc2396.txt
IEEE
IEEE LTSC 1484.12 Learning Object Metadata: http://www.ltsc.ieee.org/wg12/
XML
XML Version 1.0 specification of the W3C: http://www.w3.0rg/TR/1998/REC-xmI-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
XML Schema Recommendation of W3C: http://www.w3.0rg/TR/2001/REC-xmlschema-0-20010502/
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Fﬁ?N%E http://www.imsglobal.org/xsd/imscp_v1p1l |imscp_vipl.xsd [imscp:
F_F‘”'E}’%:[ http://www.imsglobal.org/xsd/imsmd_v1p |imsmd_vlp2.xsd |imsmd:

2

23 Y |http://www.imsglobal.org/xsd/imslip_v1pO0|imslip_v1p0.xsd [imslip:
Pt A
L%
Fﬁ HZ= W |http://www.imsglobal.org/xsd/imsqti_v1pl|imsqti_vlpl.xsd |imsqti:
IR S
ER
g%w:;frm: http://www.imsglobal.org/xsd/imsss_v1p0 |imsss_v1p0.xsd [imsss:
%?'?’f[%nf http://www.imsglobal.org/xsd/imsld_v1p0 |imsld_v1p0.xsd |imsld:

B2- Namespacing and Schema Reference
The namespaces, filenames, and namespace prefixes for XML instances using the XML Schema files

are as follows:

Namespace Filename Prefix
Content http://www.imsglobal.org/xsd/imscp_v1pl [imscp_vlpl.xsd |imscp:
Packaging
Meta-Data http://www.imsglobal.org/xsd/imsmd_v1p [imsmd_vip2.xsd [imsmd:
2
LIP http://www.imsglobal.org/xsd/imslip_v1p0|imslip_v1p0.xsd |imslip:
QTI http://www.imsglobal.org/xsd/imsqti_vipl|imsqti_vipl.xsd |imsqti:
Simple http://www.imsglobal.org/xsd/imsss_v1p0 [imsss_v1p0.xsd [imsss:
Sequencing
Learning http://www.imsglobal.org/xsd/imsld_v1p0O [imsld_v1p0.xsd [imsld:
Design

ARSI 2 HIE] 2 RS A 57 Schema XSD R 4 IMS Hie it IMS
HHEI9 XSD i+ AT 7 | XML Spy 5.1457]1 Turbo XML 2.3.145 SRk A 110
5 ffy] SR P XML St o] nﬂiimfr’fa“””i [V R A TN PR = AR e 2k
XML AR« R R =8 (2™ Piomt XSD R T R i (= 7
IMS i XSD % RLEFTY « ol 1 1568 1 XSD MR FHorsts o 47 B~ o s
SRS DIV SRS A L 5 S e PSBRE » PP B L
O GERIR o D) I  XSD A ﬁh :
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All of the samples provided with this specification, as listed in Appendix A, make use of the schema
XSD) files located on the IMS website. The specification editors used XML Spy v5.1 and Turbo XML
v2.3.1 to validate each of the samples listed in Appendix A, against the XSD files on the IMS website.
It is expected that other XML Schema-capable parsers will also validate sample files as long as the
parser is able to locate the online XML Schema files. It is best practice to use the online Schema file
references (see Online XSD Files example below) as the XSD files on the IMS website will be the most
up-to-date. Using the online XSD files requires the parser to have an open, functional connection to the
Internet. If, however, an Internet connection is not available or users wish to validate files locally, they
will need to change the namespace declarations in their samples to match the Local XSD Files example

below.

AL =XSDR
il E'JIMST’!T%!H:EHT{ FUXSDAFXMLES ] » &Tf«LéI{T%IRmanifespﬁ ﬁcﬁ’[@;g‘,?;l P Fﬁ’ﬂ .

Online XSD Files
For those XML instances using the XSD files as located on the IMS website, the declaration in the

root <manifest> element is of the form:

<manifest
xmins=http://www.imsglobal.org/xsd/imscp_v1plxmins:imsmd=http://www.ims
global.org/xsd/imsmd_v1p2xmins:xsi=http://mww.w3.0rg/2001/XMLSchema-in

stancexsi:schemaLocation="http://www.imsglobal.org/xsd/imscp_v1ipl

http://www.imsglobal.org/xsd/imscp_v1pl.xsd
http://www.imsglobal.org/xsd/imsmd_v1p2

http://www.imsglobal.org/xsd/imsmd_v1p2.xsd"

identifier="Manifest01" version="IMS CP 1.1.4">

7 FyXSDFH
it B OXSDROXMLES 5] 5 RRIFIfOE 158+ 7 AeLaiihcmanifest>7 (g g 0
=0

Local XSD Files
For XML instances in which the XSD files are locally available, in the same directory as the instance,

the declaration in the root <manifest> element is of the form:

<manifest
xmins="http://www.imsglobal.org/xsd/imscp_v1pl"xmins:ims

md="http://www.imsglobal.org/xsd/imsmd_v1p2"xmins:xsi="h
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ttp://www.w3.0rg/2001/XMLSchema-instance"xsi:schemal.oc

ation="http://www.imsglobal.org/xsd/imscp_v1pl.xsd

imscp_v1pl.xsdhttp://www.imsglo
bal.org/xsd/imsmd_v1p2imsmd_v1

p2.xsd"

identifier="Manifest01" version="IMS CP 1.1.4">

‘version® It RL EERY o
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Harmonization

IMS AEFE Y~ 3T RLEfoIY - IMS PRl E AR =2 fﬂ TEVRHAY ~ T [ B R TR
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LIPS ]+ i B oS Eugfé B RY R - QTIE Enterprise o I ™ & =5 ¥ {f > %%%IMS#,‘

BT 7 P

http://www.imsglobal.org/implementationhandbook/

Harmonization between IMS specifications is important and IMS is committed to
ensuring its specifications use similar strategies for vocabularies, GUIDs, element
names, and others across all standards. For information about harmonization or sample
implementations of the IMS Content Packaging specification and other IMS

specifications,see the following:

Using IMS Content Packaging to Package Instances of LIP and other IMS
specifications. A general implementation handbook illustrating how to package
instances of LIP that could also be applied to packaging instances of Meta-Data, QTI,
or Enterprise. To download this document, visit the Implementation Handbook portion

of the IMS website: http://www.imsglobal.org/implementationhandbook/.
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Possible Future Directions
[ AT (SRR R S R R RN

EXE RS R SRS B

RMEXE i

CP113-49 IJ URNSs fit % 3 Jll 155 £L 0 7] PLIDs ¢ ¥ xs:ID
CP113-51 S “isvisible’ Ef{EpuE]E o

CP113-55 [identifierref] U%J:’J&% PO R B3 2 .

CP113-56 sub-Manifests E{Uiﬁ]ﬂj%%%% o

CP113-62 sub-Mmanifests =/ ’ﬁg (= o

CP113-63 FEL 2o gl 9 g

CP113-64 H A E¥ER RDEAY A -

CP113-65 Title El@%i;ﬁ E

CP113-66 Sf B U T) P E

CP113-68 # ‘meta-data’ 7t {F # % ADL ‘location’ -
CP113-80 Fﬁ%ifﬂ‘ﬁ B G Y B A A T S 2B
CP113-110 Frigf “variation” 7 [F o

CP113-161 7t manifest i v e 9 #r -

This section describes open issues that the Content Packaging Working Group consider
as recommendations for future version releases.

Table D1 List of issues to be resolved in the future.

Issue ldentifier Comment

CP113-49 Using URNSs as identifiers or use PLIDs instead of
xs:1D.

CP113-51 Clarification on the usage of the “isvisible’ attribute.

CP113-55 [identifierref] needs to be made more solid and
clearly defined.
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CP113-56 Common semantic interpretation of sub-Manifests.
CP113-62 Externalizing sub-Mmanifests.

CP113-63 Provide optional presentation hints.

CP113-64 Creating an RDF version of the spec.

CP113-65 Language for Title.

CP113-66 Ambiguity in boolean values in binding.

CP113-68 ADL ‘location’ extension for the ‘meta-data’ element.
CP113-80 Lack of clarity in package scope in BPG.

CP113-110 Adding “variation” element.

CP113-161 Extra files in manifest.
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1. Scope
1.1Introduction
The IMS Content Packaging specification describes data structures, XML binding and accompanying
best practices that are used to provide interoperability for Internet based content with content creation
tools, learning management systems (LMS), and run time environments. The scope of the IMS Content
Packaging specification is focused on defining interoperability between systems that wish to import,

export, aggregate, and disaggregate Packages of content.

1.2Relationship to Other Specifications
The entire, extended scope of the IMS 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 work was considered in the development of the original version 1.1

framework:

(1) IMS API draft specification version 0.6 (6/98);

(2) IMS Packaging draft specification version 0.6 (2/99);

(3) The Aviation Industry CBT Committee’s (AICC) API for Web Implementation
of AICC/IEEE CMI specification (9/99);

(4) The Advanced Distributed Learning Initiative’s (ADL) Sharable Content
Object Reference Model (11/99);

(5) 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 1.1.
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Figure 1.1 IMS Content framework
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Build
Content Packaging Scope

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 complete a first specification, the scope was
broken down into three, main parts: Content Packaging, Data Model, and Run Time Environment.
Each of these topics requires additional explanation and each is described in more detail in the

following sections.

(1)Content Packaging
The IMS Content Packaging portion of the IMS Content framework represents the section that deals
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 1.2.
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Figure 1.2 IMS Content Package Scope
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(2) Data Model

(3)

A future version of an IMS Content specification will address important, core issues of a general and
extendable content data model. The data model represents that portion of the IMS Content framework
where content is imported, stored, managed, and manipulated for instructional purposes. LMS vendors

and computer platform vendors will play a key role in defining this portion of the specification.

A future IMS Content specification will also take into account how the IMS Enterprise, Question and
Test Interoperability, and Learner Information Package specifications play a role in the data model.
Other efforts such as the 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.

Run Time Environment

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 a run

time environment and an LMS.

2. Terms and definitions

2.1General Terms

2.

1.1 ADL

Advanced Distributed Learning Initiative was started by the United States
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White House in 1997, and aims to advance the use of online training.

.1.2 AICC
Aviation Industry CBT Committee is a membership-based international forum
that develops recommendations on interoperable learning technologies for the

aviation industry.

.1.3 character set

The characters used by a computer to display information.

.1.4 choice
One of the possible responses that a test taker might select. Choices contain

the correct answers and distracters.

.1.5 conformance statement
A conformance statement provides a mechanism for customers to fairly

compare vendors of assessment tools and content.

.1.6 database
A collection of information/data, often organized within tables, within a
computer’s mass storage system.Databases are structured in a way to provide
for rapid search and retrieval by computer software. The following databases

are used by testing systems: item, test definition, scheduling, and results.

.1.7 DTD
Document Type Definition.
.1.8 dynamic sequencing
The sequencing of items or sections is based upon previous responses from a

test taker.

.1.9 element
An XML term that defines a component within an XML document that has been

identified in a way a computer can understand.

.1.10 element contents
An XML term used to describe the content of the element.
.1.11 element attributes

Provides additional information about an element.

.1.12 IEEE
Institute of Electrical and Electronics Engineers that provides a forum for

developing specifications and standards.

.1.13 IMS
An organization dedicated to developing specification for distributed
learning.

.1.14 LTSC
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Learning Technology Standards Committee.

2.1.15 LMS
Learning Management System which is the system responsible for the

management of the learning experience.

2.1.16 Meta-data
Meta-data: Descriptive information about data. Can be thought of as data
about data. IMS specifications typically use meta-data to describe learning

resources.

2.1.17 W3C

World Wide Web Consortium.
2.1.18 XML

Extensible Mark-up Language is a specification, produced by the W3C.
2.1.19 XSD

XML Schema Definition.

2.2Content Packaging Elements and Attributes
2.2.1 default
Indicates which organization scheme is the default one.
2.2.2 dependency

Identifies the location of a resource that contains dependent files.

2.2.3 file

A reference to a file that a resource is dependent on.
2.2.4 CPI

Content & Packaging Interchange
2.2.5 href

A reference to a URL.
2.2.6 identifier

An identifier that is unique within the manifest.
2.2.7 identifierref

A reference to an identifier in the manifest or in a resource.

2.2.8 isvisible
Indicates whether or not an item is displayed when the package is displayed or

rendered.

2.2.9 item

A node within the organization.

2.2.10 manifest
A reusable unit of instruction. Encapsulates meta-data, organizations, and

resource references.
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2.2.11 metadata
Meta-data describing the manifest.
2.2.12 organization
Defines a particular hierarchical organization.
2.2.13 organizations
Describes one or more structures, or organizations for this package.
2.2.14 parameters
Static parameters to be passed to the resource at launch time.
2.2.15 resource
A reference to a resource.
2.2.16 resources
A collection of references to resources. There is no assumption of order or
hierarchy.
2.2.17 schema
Describes the schema that defines and controls the manifest.
2.2.18 schemaversion
Describes version of the above schema (e.g., 1,0, 1.1).
2.2.109 title
Title of the organization.
2.2.20 type
Indicates the type of resource.
2.2.21 version
Identifies the version of this manifest (e.g., 1.0).
2.2.22 xml base

Provides a relative path offset for relative URIs in the package.

3. Normative reference

[CP, 04a] IMS Content Packaging Information Model v1.1.4, C.Smythe,
A.Jackl, IMS Global Learning Consortium, Inc., October 2004.
[CP, 04b] IMS Content Packaging XML Binding v1.1.4, C.Smythe, A.Jackl,

IMS Global Learning Consortium, Inc., October 2004.

[CP, 04c] IMS Content Packaging Best Practice and Implementation Guide
v1.1.4, C.Smythe, A.Jackl, IMS Global Learning Consortium, Inc.,
October 2004.

[CP, 04d] IMS Content Packaging Summary of Changes v1.1.4, C.Smythe,
A.Jackl, W.Kraan, IMS Global Learning Consortium, Inc., October
2004.

[IMSBUND, Using IMS Content Packaging to Package Instances of LIP and

01] Other IMS Specifications v1.0, B.Olivier, M.McKell, IMS Global

Learning Consortium, Inc., August 2001.

[IMSPLID, 01] IMS Persistent, Location-Independent, Resource Identifier
Implementation Handbook v1.0, M.McKell, IMS Global Learning
Consortium, Inc., April 2001.
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[ISO/IEC10646 1SO (International Organization for Standardization). ISO/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).

[MD, 04] IMS Meta-data Best Practice Guide for IEEE 1484.12.1-2002
Standard for Learning Object Metadata v1.3, P.Barker, L.Campbell,
A.Roberts, IMS Global Learning Consortium, Inc., May 2004.

[MD, 901] IMS Learning Resource Meta-data v1.2.1, S.Thropp, M.McKell,
IMS Global Learning Consortium, Inc., September 2001.

[MD, 501] IMS Learning Resource Meta-data v1.2, T.Anderson, M.McKell,
IMS Global Learning Consortium, Inc., May 2001.

[Unicode, 96] The Unicode Consortium. The Unicode Standard, Version 2.0.
Reading, Mass.: Addison-Wesley Developers Press, 1996.

[XML, 98] XML 1.0 Specification of the W3C:
http://www.w3.0rg/TR/1998/REC-xm1-19980210.

[XML, 99] XML Namespace Recommendation of W3C:

http://www.w3.0rg/TR/1999/REC-xml-names-19990114.
XML Schema Recommendation of W3C:
http://www.w3.0rg/TR/2001/REC-xmlschema-0-20010502/.

4. IMS Content Packaging Conceptual Model

Figure 4.1 is a conceptual diagram that illustrates the components of the IMS Content Packaging
Information Model. As indicated in the IMS Content Packaging Best Practice Guide, this is part of the

larger IMS Content Framework, which forms the basis for this and future specifications.

Figure 4.1 IMS Content Package Scope

Package
Interchange == PACKAG)
File (PIF) Manifest
Meta-Data
Manifest Organizations

Resources

{sub)Manifest(s)

CONTENT
(The actual Content, Media,
Assessment, Collaboration,
and other files)

4.1 Conceptual Model Discussion
The IMS Package depicted in Figure 4.1 consists of two major elements: a special
XML file describing the content organization and resources in a Package, and the

file resources being described by the XML. The special XML file is called the
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(1)

(2)

®)

IMS 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 — a single file, (e.g., “.zip’, “.jar’, “.cab’) which
includes a top-level manifest file named “imsmanifest.xml” and all other files as
identified by the Manifest. A Package Interchange File is a concise Web delivery
format, a means of transporting related, structured information. PKZip v2.04g
(.zip) is recommended as the default Package Interchange File format. Any ZIP
file format MUST conform to RFC1951.

Package — a logical directory, which includes a specially named XML file, any
XML control documents it directly references (such as a DTD or XSD file), and
contains the actual file resources. The file resources may be organized in

sub-directories.

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

(a) Meta-data section —an XML element describing a manifest as a whole;

(b) Organizations section —an XML element describing zero, one, or multiple organizations of
the content within a manifest;

(c) Resources section —an XML element containing references to all of the actual resources and
media elements needed for a manifest, including meta-data describing the resources, and
references to any external files;

(d) sub-Manifest — one or more optional, logically nested manifests;

(2.2) File Resources — these are the actual media elements, text files, graphics, and other resources as

described by the manifest(s). The file resources may be organized in sub-directories.

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 a collection of courses. Once a Package arrives at its destination to a run time
service, such as an 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 a single file. An
IMS Manifest file and any other supporting XML files directly referenced by it (DTD, XSD) must be

at the root of the distribution medium.

(4) Manifest — A manifest is a description in XML of the resources comprising meaningful instruction. A
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®)

4.2

manifest may also contain zero or more static ways of organizing the instructional resources for

presentation.

The scope of manifest is elastic. A manifest can describe part of a course that can stand by itself
outside of the context of a course (an instructional object), an entire course, or a collection of courses.
The decision is given to content developers to describe their content in the way they want it to be
considered for aggregation or disaggregation. The general rule is that a Package always contains a
single 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 all content comprising a course is so tightly coupled that no part of it may be presented
out of the course context, a content developer would want to create a single manifest to describe that
course’s resources and organization. However, content developers 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 a single 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.

Resource — The resources described in the manifest are assets such as Web pages, media files, text files,
assessment objects or other pieces of data in 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. This element includes a list of all the
assets required to use the resource. The files included in the Package are listed as <file> elements

within such <resource> elements.

While all content should be referenced in the resource section of the manifest, it is not necessary for all
declared resources in a manifest to be referenced by <item> elements in the <organization> section of
a manifest. This feature can be useful in two cases:

(&) When a file needs to be included that does not need to be presented to the learner;

(b) When the package is used as a content archive that is not designed to be presented to a learner.

Standard Name for 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:

imsmanifest.xml
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4.3

4.4

In the absence of this file, the package is not an IMS Package and cannot be processed. It is required

that the name be kept, as above, in all lowercase letters.

The IMS Manifest file and any of its directly referenced XML control files (DTD, XSD) must be
placed at the root of the Package Interchange File or any other packaging image (like a CD-ROM).
XML control files that are indirectly referenced can be located as required by the namespace and path

names. The usage of remote or local validation files is implementation dependent.

However, if local files are used then these must be identical to those online. If “local” validation is
going to be performed using a local copy of the W3C xml.xsd and the validation process is going to be
done in a “disconnected” environment, then “local” versions (i.e., copy of) of the following files will
also be needed: datatypes.dtd and XMLSchema.dtd. These DTDs are used by the W3C provided

xml.xsd and can be obtained from the W3C.

Extensibility
An important underpinning of the IMS Content Packaging specification is rich support for

extensibility.

While the base Content Packaging Information Model leverages the rich set of meta-data elements
defined in the IMS Meta-Data Specification v1.2.1 or the IEEE 1484.12.3 Standard for eXtensible
Markup Language (XML) Schema Binding for Learning Object Metadata (see IMS Meta-Data v1.3
[MD, 04] for best practices and guidelines in implementing the IEEE LOM specification), it defines

only the basic structures for organization and resources (Web Content).

It is expected that implementers of this specification will define new types of resources and
organizations to describe and transport rich learning resources, and over time, it may be possible to

incorporate widely used extensions into future versions of this specification.

Manifest Elements
This section provides a conceptual, informative description of the elements contained in a Manifest.

Figure 4.2 illustrates the primary elements of a Manifest.
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Figure 4.2 — Manifest elements.
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Table 4.1 provides a conceptual, informative description of the data objects. The

columns used in the table refer to:

No:

Name:
Explanation:
Reqd:

Mult:

Type:

The number of the data element. An element may be composed of sub-elements. The

numbering scheme reflects these relationships.

The descriptive name of the element.

A brief functional description of the element.

Indicates if the element is required.

M = mandatory element that must be included in the data object, if the element at the
higher level is included.

C = conditional element, existence is dependent on values of other elements.

O = optional element.

Multiplicity of the element. Repeatability of an Element implies that all sub-elements
repeat with the Element.

Blank (-) = single instance.

Number = maximum number of times the element is repeatable.

n = multiple occurrences allowed, no limit.

A description of formatting rules for the data element: Type includes the maximum
length of the element. The international character set specified by 1SO 10646
will be used for all fields.

Container = ‘tag’ element, of fixed length.

ID = element used to uniquely identify an object.

IDRef = a reference to an ID.

String (n) = descriptive element (smallest permitted maximum).

Boolean = True | False.

Notes: Additional descriptive information about the element.

(1) In the table below, the Manifest elements contained in the Content Packaging Information Model are

O]

described using mixed case to enhance readability. Implementers of this specification should refer to

particular binding specifications. For example, some XML bindings follow the W3C convention of

using lowercase for all elements;

Elements surrounded by braces ({}) indicate areas in the Information Model where

elements from other information models or specifications are expected to be

included;

(3) The order of elements described in Table 4.1 is not significant from the perspective

of the information model. However, the corresponding XML binding imposes this

implied order as a requirement for IMS manifests.

Table 4.1 - Content packaging data objects.

No Name Explanation Reqd Mult Type Note
1 Manifest A reusable unit of M - Containe
instruction. r
Encapsulates
meta-data,
organizations, and
resource references.
1.1 Identifier An identifier that is M - ID See the Best Practice
unique within the Guide for guidelines
Manifest. on the use of
identifiers.
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1.2 Version Identifies the version | O String Used to identify if
of this Manifest (e.g., (20) there have been any
1.0). changes to the

Package. Identifier is
the same in two
Manifest files.

1.3 Xml:base Provides the relative | O String The maximum length
path offset for the (2000) of both ‘href” and
content file(s). ‘xml:base’ is defined

as 2000 octets. In
cases where multiple
‘xml:base’ values
need to be
concatenated to create
the full path then care
must be taken to
ensure that the total
length does not
exceed that of the
‘href’. If the path
length is greater than
2000 octets then the
system behavior is
undefined

14 Meta-data Meta-data describing | O Containe
the Manifest. r

1.4.1 Schema Describes the schema | O String If no schema element
that defines and (100) is present, it is
controls the assumed to be “IMS
Manifest. Content”.

1.4.2 SchemaVersion | Describes the version | O String If no version is
of the above schema (20) present, it is assumed
(e.q., 1,0, 1.2). to be “1.1”

By default, the
This is where information contained
Meta-data is inserted in this section is

143 {Meta-Data} using an appropriate © i defined by the IMS
information model. Meta-Data

specification.

15 Organizations | Describes one or M Containe | An organization can
more structures or r be selected by its
organizations for this meta-data.
package.

151 Default Indicates which 0 IDRef When used, this must
organization scheme point to a direct child
is the default one. <organization> in the

manifest i.e., it cannot
point to an
<organization>in a
sub-manifest. If not
supplied, the first
organization element
encountered is
assumed to be the
default.

15.2 Organization Describes a particular | O Containe | Different views or
hierarchical r organizational paths
organization. through the content

can be described
using multiple
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instances of
organization.

An identifier, for the See the Best Practice
1521 Identifier organizat?or!, that is M ) D Guide for guidelines
unique within the on the use of
Manifest file. identifiers.
Has a default value Other values for
of “hierarchical” for String structure will likely
1522 Structure describing the shape © ) (200) become part of a
of an organization. future specification.
1.5.2.3 Title Describes the title of | O - String Used to help user
the organization. (200) decide which
organization to
choose.
Can be used in a
A node that describes Containe hierarchical
1524 Item the shape of the M n ) organizational
organization. scheme by ordering
and nesting.
1.5.2.4. | Identifier An identifier, forthe | M - ID See the Best Practice
1 Item, that is unique Guide for guidelines
within the Manifest on the use of
file. identifiers.
A reference to an
1.5.24. . identifier in the Strin
2 IdentifierRef resources section or a © ) (200(9)])
sub-Manifest.
1.5.2.4. | Title Title of the item. O String
3 ) (200)
1.5.2.4. | IsVisible Indicates whether or | O - Boolean | If not present, value is
4 not this item is assumed to be “true”.
displayed when the This value only
structure of the affects the item for
Package is displayed which it is defined
or rendered. and not the children
of the Item or a
resource associated
with an ltem.
No Name Explanation Reqd Mult Type Note
1.5.2.4. | Paramete | Static ] - String | #<parameter>
5 rs parameters to (1000) | <name>=<value>(&<name>=<value>
be passed to )
the resource at *(#<parameter>) ?<name>=<value>(
launch time. &<name>=<value> )*(#<parameter>)
Where <parameter> is some
implementation defined
characterstring value Where <name>
is some implementation defined name
Where <value> is some
implementation defined value The "="
is required to separate the <name> and
<value> pair The "&" is required to
separate multiple sets of <name> and
<value> pairs The
(&<name>=<value>)* indicates that
the 0 or more <name> and <value>
pairs can be concatenated together
NOTE: The characters used in the
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parameters field may need to be URL
encoded. RFC 2396 defines the rules
and requirements for encoding URLSs.

15.24.

Item

A sub-node
within this
organization.

Contai
ner

This is a sub-item and repeats all the
parts of <item>.

1.5.2.4.

Meta-dat
a

Meta-data
describing this
item.

Contai
ner

See item 1.4.3 above

7.1

1.5.2.4.

{Meta-D
ata}

This is where
Meta-data is
inserted using
an appropriate
information
model.

By default, the information contained
in this section is defined by the IMS
Meta-Data specification.

15.24.

Meta-dat
a

Meta-data
describing this
organization.

Contai
ner

See item 1.4.3 above

8.1

1.5.2.4.

{Meta-D
ata}

This is where
Meta-data is
inserted using
an appropriate
information
model.

By default, the information contained
in this section is defined by the IMS
Meta-Data specification.

1.6

Resource
S

A collection of
references to
resources.
There is no
assumption of
order or
hierarchy.

Contai
ner

16.1

Xml:base

Provides the
relative path
offset for the
content file(s).

String
(2000)

1.6.2

Resource

A reference to
a resource.

Contai
ner

16.2.1

Identifier

An identifier,
of the resource,
that is unique
within the
scope of its
containing
manifest file.

1D

See the Best Practice Guide for
guidelines on the use of identifiers.
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No

Name

Explanation

Reqd

Mult

Type

Note

1.6.2.2

Type

Indicates the type

of resource.

String
(1000)

The only current types
are: - “webcontent”,
defined as content that
can be hosted in or
launched by an Internet
browser (this includes
HTML-based content,
content that requires
plug-ins e.g., Flash, Real
Media and executables
that are launched by a
browser); - The labels
defined in Section 7 of
the document 'Using
IMS Content Packaging
to Package Instances of
LIP and Other IMS
Specifications, Version
1.0 Implementation
Handbook, August
2001"; Note that IMS
specifications and
versions of IMS
specifications that had
not yet been released at
the time of writing of
this document, should
follow the syntax as
specified in section 7.’
NOTE: An IMS
specification may extend
the table in section by
using the syntax and
including a normative
statement to that effect
in the specification; -
“imsldcontent” when the
content is used to
support the IMS
Learning Design
specification; - “other”,
which should be used
when no other term is
appropriate.

1.6.2.3

Href

A reference to a

URL.

String
(2000)

If the URL is also based
upon the contents of the
‘parameter’ attribute of
the <item> referencing
the <resource> then the
algorithm defined in
Section 4.2 should be
used to construct the full
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Encapsulates
meta-data,
organizations, and
resource
references.
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URL. The syntax for the
‘Href’ value must
conform to RFC2396.
16.24 Xml:base Provides the @] String See item 1.3 above.
relative path offset (2000)
for the content
file(s).
1.6.25 Meta-data Meta-data ] Container | See item 1.4.3 above
describing this
resource.
1.6.25.1 | {Meta-Data} | This is where O - By default, the
Meta-data is information contained in
inserted using an this section is defined by
appropriate the IMS Meta-Data
information model. specification.
1.6.2.6 File A listing of files ] Container | An element identifying a
that this resource single file this resource
is dependent on. is dependent on. Repeat
as needed for each file
for a given resource.
1.6.2.6.1 Href Identifies the M String The syntax for the ‘Href’
location of the file. (2000) value must conform to
RFC2396.
1.6.2.6.2 Meta-data Meta-data ] Container | See item 1.4.3 above.
describing this file.
1.6.2.6.2. | {Meta-Data} | This is where @] - By default, the
1 Meta-data is information contained in
inserted using an this section is defined by
appropriate the IMS Meta-Data
information model. specification.
1.6.2.7 Dependency | ldentifies a O IDref This element identifies a
resource whose single resource which
files this resource can act as a container for
depends upon. multiple files that this
resource depends upon.
16.2.7.1 IdentifierRef | A reference to an M String This indentifierref
identifier in the (2000) cannot reference an
resources section. identifier in a
sub-manifest.
1.7 Manifest A reusable unitof | O Container | See section 4.1

sub-Manifests below for
more information.

4.4.1 sub-Manifests

When the identifierref of an <item> in an <organization> references a sub-Manifest rather than

another type of resource, this shall be interpreted as follows:

If the sub-Manifest does not include any <organization>, the reference cannot be resolved. This shall

be treated as a null identifierref;

If the sub-Manifest includes an <organization>, the root node of that organization (i.e., the
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<organization> element itself) shall merge with the <item> that references the sub-Manifest. If the
same attribute is specified for both the <item> and the <organization> it references, but with different
values, the value defined for the referred <organization> manifest shall override the value defined for
the referring <item>. That is, child attributes take precedence over parent attributes. This behavior is
expected of the rendering of the navigation tree, but does not need to affect the XML of the

manifest(s).

The diagram in Figure 4.2 explains how the content of a sub-Manifest is merged with the content of a
referencing manifest in the rendering of a navigation tree. The circles represent items in an
organization structure. In this example, the organization of the sub-manifest does not have a title

attribute.

Figure 4.2 - Merging <organization> from a sub-Manifest.

"About X, Y, Z and more" "About X, Y, Z and more”

submanifest 2
"About X"

*About X" | i
) | o)
i "About A and B"

"About Y" :
o R 9 ) (>0
"About A"

"About Z' . e i T e
ey e |
’. E : "About B"

1
__b

"About A and B"

! "About A"

"About Z"

The diagram in Figure 4.3 shows an example where the <organization> of the sub-Manifest does have

a title attribute.

Figure 4.3 Merging an attributeless <organization> from a sub-Manifest.
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In Figure 4.4, the diagram explains how the content of a sub-Manifest is merged with an item that has

children of its own, and how the referencing item's children take precedence over those they merge

with. In this example, the organization of the sub-Manifest does not have a title attribute.

Figure 4.4 Merging <organization> from a sub-Manifest when the referencing item has children.
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4.4.2 Href URL Construction Algorithm
In the cases where full URL referenced in the ‘Href” value is also based upon the parameters passed in
the ‘parameter’ attribute of the <item> referencing the <resource> then the following algorithm is to be
used to construct the full URL:

While first char of parameters is in"?&”
Clear first char of parameters
If first char of parameters is “#”
If the URI contains “#”
Discard parameters
Else

Append parameters to the URI
Done processing URI
If the URI contains “?”
Append “&” to the URI
Else
Append “?” to the URI
Append parameters to the URIDone processing the URI

The definition of this algorithm is normative.

5. IMS Content Packaging XML Binding

5.1 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.

5.1.1 Elements
An element is a component of a document that has been identified in a way a
computer can understand. Each element has a tag name. When a tag name is
shown as “<TAGNAME>", with less-than and greater-than symbols before and
after the tag name, it serves as the start-tag to mark the beginning of an
element. When that same tag name has a forward 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 more attributes. When an XML
element has a start and end-tag (also called an opening and closing tag) with a
common 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>contents</TAGNAME>

(1) Element Contents
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(2)

(3)

An element may contain other elements, Parsed Character Data (PCDATA),
Character Data (CDATA), or a mixture of PCDATA and elements. The allowable
contents of an element are its content model. PCDATA really means any
character string that does not contain elements. PCDATA is what the bulk of
elements will use between their start and end-tags. CDATA is different in that it
is a method for adding any character data that should not be processed. For
example, you could add some JavaScript code instructions using a CDATA
section. A CDATA section tells the parser not to look for any mark-up until after
it locates the end of the CDATA section.

Element Attributes

An attribute provides additional information about an element. Attributes are a
way of attaching characteristics or properties to the elements of a document. 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:

<timeframe>
<begin restrict="1"> 1999-07-23 </begin>
</timeframe>

In this example, the <timeframe> element contains another element: the <begin>
element. The <begin> element has one attribute ‘restrict’, with the value “1”.
The value for the element <begin> is “1999-07-23". These two elements then

make up a timeframe begin date.

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:
(a) All tag names will conform to the rules for element naming as given within
the XML 1.0 Specification.
(b) Names beginning in XML in any case or mix of cases are not permitted.
(c) The IMS binding will use only lowercase tag and element names.
(d) Element names may not include words reserved by the XML specification.
These include:
DOCTYPE
ELEMENT
ATTLIST
ENTITY




— 23 — CNSXXXXXXXX

(e) Tag names defined by the IMS binding may not be redefined.

5.1.2 Document Type Definitions
The tag name, content model, and attributes of elements are defined in a
Document Type Definition (DTD) statement. This may exist as an external file
or a block 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 defines a DTD (imscp_rootvlpl.dtd) as a non-normative
reference. Some XML editors may make use of a DTD to help guide the
developer in creating the proper elements at the proper locations in 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 1.0 Specification are

included in section 1.5 of this document.

5.1.3 XML Schemas
A schema is a formal 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 XML-Schemas Working Group,
provide the same baseline functionality as a DTD. However, because these
schema languages are extensible, developers 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
information about XML schemas, there is a link to the W3C XML Schema

Recommendation in section 1.5.

This specification defines a W3C XML Schema as a non-normative reference.
Some XML editors may make use of schemas to help guide the developer in
creating the proper elements at the proper locations in an XML file. Other
developers will make use of schemas to validate their XML documents and/or
to define extensions to the IMS Content Packaging Binding. Details of the

construction of schemas are outside the scope of this document.

5.1.4 Valid Character Sets
A Content Packaging record must use UTF-8 or UTF-16 encoding of the
character sets as defined in 1ISO 10646. See the XML Version 1.0 for more

details on the specification of well-formed XML.
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5.1.5 Special Handling Requirements
(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 the strings "&" and "<" respectively.
The right angle bracket (>) may be represented using the string ">", and must,
for compatibility, be escaped using ">" or a character reference when it
appears in 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, "]]1>".

“To allow attribute values to contain both single and double quotes, the
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apostrophe or single-quote character (') may be represented as "&apos;", and

the double-quote character (") as .

(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 this issue, 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 S in this
specification) to set apart the mark-up for greater readability. Such white
space is typically 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 characters in a document that are
not mark-up through to the application. A validating 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

“<IATTLIST poem xml:space (default|preserve) 'preserve'>
“The value "default" signals that applications' default white-space
processing modes are acceptable for this element; the value "preserve”
indicates the intent that applications preserve all the white space. This
declared intent is considered to apply to all elements within the content of
the element where it is specified, unless overridden with another instance of

the xml:space attribute.”
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5.3.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.

5.3.1 <manifest> Elements
Description. The first, top-level <manifest> element in the Manifest encloses
all the reference data. Subsequent occurrences of the <manifest> elements
inside the top-level <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.
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Figure 5.1 <manifest> elements.
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| manifestType

The top-level <manifest> occurs once and only once within the IMS Manifest
file.

Multiplicity.

Attributes.

(a) identifier (required). An identifier, provided by an author or authoring tool,
that is unique within the Manifest.
Data type = string;

(b) version (optional). Identifies the version of the Manifest. Is used to
distinguish between manifests with the same identifier.
Data type = string;

(c) xml:base (optional). This provides a relative 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.

Elements.

(a) <metadata>

(b) <organizations>
(c) <resources>

(d) <manifest>

5.3.1.1 <metadata>
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Figure 5.2 <metadata> elements.
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Multiplicity.

Occurs zero or once within a <manifest> element.

Elements.

(a) <schema>

(b) <schemaversion>

(c) Meta-Data: Implementers are free to choose from any of the meta-data elements

defined in the IMS Meta-Data specification or other meta-data standards.

Example.

<metadata>
<schema>IMS Content</schema>
<schemaversion>1.1</schemaversion>
<imsmd:lom>
<imsmd:general>
<imsmd:title>
<imsmd:langstring xml:lang="en-US">Simple
Manifest</imsmd: langstring>
</imsmd:title>
</imsmd:general>
</imsmd:lom>
</metadata>

5.3.1.2 <organizations>
Description.
Describes zero, one, or more structures or organizations (i.e., <organization> elements)

for this package.




CNSXXXXXXXX

Figure 5.3 <organizations> elements.
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Multiplicity.

Occurs once within a <manifest> element.

Attributes.

4-‘,;1"_* tit'le%
* |titleType ~
#identifiery /@ identifierref,
his] ] | *fstring
() * title g
| ~ [ttieType |
)l * item

(a) default (optional). Identifies the default organization to use. Data type = idref.

Elements.

(a) <organization>

Example.

<organizations default="TOC1l">

<organization identifier="TOCl" structure="hierarchical">

<title>default</title>

<item identifier="ITEM1" identifierref="RESOURCE1"

<title>Lesson 1l</title>

isvisible="true">

<item identifier="ITEM2" identifierref="RESOURCE2" isvisible="true">

<title>Introduction 1</title>
</item>

<item identifier="ITEM3" identifierref="RESOURCE3"™ isvisible="true">

<title>Content 1</title>
</item>

<item identifier="ITEM4" identifierref="RESOURCE4"™ isvisible="true">

<title>Summary 1</title>
</item>
</item>

<item identifier="ITEM5" identifierref="RESOURCES5"

<title>Lesson 2</title>

isvisible=z"false">

<item identifier="ITEM6" identifierref="RESOURCEG6"™ isvisible="false">

<title>Introduction 2</title>
</item>

<item identifier="ITEM7" identifierref="RESOURCE7" isvisible="false">

<title>Content 2</title>
</item>

<item identifier="ITEM8" identifierref="RESOURCE8" isvisible="false">
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<title>Summary 2</title>
</item>
</item>
identifier="ITEM9" identifierref="RESOURCE9"
<title>Lesson 3</title>
identifier="ITEM10"
parameters="foo">
<title>Introduction 3</title>
</item>
<item identifier="I1TEM11" identifierref="RESOURCE11"
<title>Content 3</title>
</item>
<item identifier="ITEM12" identifierref="RESOURCE12"
<title>Summary 3</title>
</item>

<item

<item identifierref="RESOURCE10"

</item>
</organization>
</organizations>

5.3.1.3 <resources>
Description.
This element identifies a collection of content files.

Figure 5.4 - <resources> elements.
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Multiplicity.

Occurs once and only once within a <manifest> element.

Attributes.

isvisible="true">

isvisible="true"

isvisible="true">

isvisible="true">

(3) @ hrefg
*anyURrl

(a) xml:base (optional). This provides a relative 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.

Elements.

(a) <resource>
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Example.
<resources>
<resource identifier="RESOURCE1" type="webcontent"™ href="lessonl._htm">
<file href="lessonl._htm"/>
</resource>
<resource identifier="RESOURCE2" type="webcontent"™ href="introl.htm">
<file href="introl.htm"/>
</resource>
<resource identifier="RESOURCE3" type="webcontent"™ href="contentl.htm">
<file href="contentl.htm"/>
</resource>
<resource identifier="RESOURCE4" type="webcontent"” href="summaryl.htm">
<file href="summaryl.htm"/>
</resource>
</resources>

5.3.2 <metadata> Elements
5.3.2.1 <schema>
Description.
Describes the schema used (e.g., IMS Content). If no schema element is present, it is

assumed to be “IMS Content”. Data type = string.

Multiplicity.

Occurs zero or once within <metadata>.

Example.

<schema>IMS Content</schema>

5.3.2.2 <schemaversion>
Description.
Describes version of the above schema (e.g., 1,0, 1.1). If no version is present, it is

assumed to be “1.1”. Data type = string.

Multiplicity.

Occurs zero or once within <metadata>.

Example.

<schemaversion>1l.1</schemaversion>

5.3.2.3 Meta-data

Description.

See the IMS Meta-Data specification for more detail on the meta-data that are
available for describing and cataloguing content packages. The IMS Meta-Data v1.2.1

is the default specification but other specifications/standards are permitted.

Multiplicity.
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Defined in the relevant meta-data specification.

Example: In-line meta-data

<metadata>
<imsmd:lom>
<imsmd:general>
<imsmd:title>
<imsmd:langstring xml:lang="en-US">Simple
Manifest</imsmd: langstring>
</imsmd:title>
</imsmd:general>
</imsmd:lom>
</metadata>

5.3.3 <organizations> Elements
5.3.3.1 <organization>
Description.
This element describes a particular, passive organization of the material.

Multiplicity.

Occurs zero or more times within <organizations>.

Attributes.

(a) identifier (required). An identifier, provided by an author or authoring tool, that
is unique within the Manifest.
Data type = id.

(b) structure (optional). Assumes a default value of “hierarchical”, such as is common
with a tree view or structural representation of data.

Data type = string.

Elements.
(a) <title>
(b) <item>

(c) <metadata>

Example.
<organization identifier="T0C1">
<title>default</title>
<item identifier="ITEM1" identifierref="RESOURCE1"™ isvisible="true">
<title>Lesson 1</title>
</item>
<item identifier="ITEM2" identifierref="RESOURCE2" isvisible="true">
<title>Introduction 1</title>
</item>
</organization>
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5.3.3.2 <title>
Description.

This element describes the title of an <item>.

Multiplicity.

Occurs zero or more times within <item>.

5.3.3.3 <item>
Description.

This element describes a node within a structure.

Multiplicity.

Occurs one or more times within <organization> and zero or more times within <item>.

Attributes.

(a) identifier (required). An identifier that is unique within the Manifest. Data type =
id.

(b) identifierref (optional). A reference to a <resource> identifier (within the same
package) or a sub-Manifest that is used to resolve the ultimate location of the file.
If no identifierref is supplied, it is assumed that there is no content associated with
this entry in the organization. Data type = string.

(c) isvisible (optional). Indicates whether or not this resource is displayed when the
unit of instruction is rendered. If not present, value is assumed to be ‘true’. Data
type = boolean.

(d) parameters (optional). Static parameters to be passed to the content file at launch

time. Data type = string.

Elements.
(a) <title>
(b) <item>

(c) <metadata>

Example.

<item identifier="ITEM3" identifierref="RESOURCE3"™ isvisible="true">
<title>Content 1</title>
</item>

5.3.3.4 <metadata>

Description.

This element contains meta-data that describes the resource. Implementers are free to
choose from any of the meta-data elements defined in the IMS Meta-Data specification

or to define their own meta-data schema.




CNS. XXXXXXXX — 34—

Multiplicity.

Occurs zero or once within <organization>.

Example.
<organization identifier="TO0C1">
<metadata>
<!l-- schema and schemaversion not given as they apply at manifest level -->

<imsmd:lom>
<imsmd:educational>
<imsmd:interactivitylevel>1</imsmd:interactivitylevel>
</imsmd:educational>
</imsmd:lom>
</metadata>
</organization>

5.3.4 <resources> Elements
A collection of references to resources. There is no assumption of order or hierarchy.

Resources can be described in-line or externally.

5.3.4.1 <resource>
Description

This element describes a specific content file.

Multiplicity.

Occurs zero or more times within <resources>.

Attributes.

(a) identifier (required). An identifier, provided by the author or authoring tool, that is
unique within the Manifest.

(b) “type’ (required). A string that identifies the type of resource. This specification
defines the type “webcontent” plus reserved terms that are used to denote the
packaging of content defined by other IMS specifications, including Learning
Design. These labels are defined in Section 7 of the Implementation Handbook
titled “Using IMS Content Packaging to Package Instances of LIP and Other IMS
Specifications’ [IMSBUND, 01]. An IMS specification may extend the table in
section 7 by using the syntax and including a normative statement to that effect in
the specification.

(c) xml:base (optional). This provides a relative 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.

(d) href (optional). A reference to the “entry point” of this resource. External

fully-qualified URIs are also permitted.
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Elements.
(a) <metadata>
(b) <file>

(c) <dependency>

Example: In-line resource

<resource identifier="RESOURCE2" type="webcontent"™ href="topics/index.htm">
<file href="topics/index.htm"/>
<file href="images/picl.gif"/>
<file href="images/pic2.gif"/>

</resource>

5.3.4.1.1 <metadata>

Description

This element contains meta-data that describes the resource. Implementers are free to
choose from any of the meta-data elements defined in the IEEE 1484.12.1-2002
Standard for Learning Object Metadata (see IMS Meta-Data v1.3 [MD, 04] for best
practices and guidelines in implementing the IEEE LOM specification). or to define

their own meta-data schema.

Multiplicity.

Occurs zero or once within <resource>.

5.3.4.1.2 <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 zero or more times within <resource>.

Attributes.
(a) href (required). URL of the file.

Element

(a) <metadata>

Example.
<file href="topics/index.htm"/>
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5.3.4.1.3 <dependency>

Description

This element identifies a single resource that can act as a container for multiple files
that this resource depends upon.

Multiplicity.

Occurs zero or more times within <resource>.

Attributes.

(a) identifierref (required). An identifier for other resources to reference.

Example.
<resources>
<resource identifier="R_A2" type="webcontent” href="scol.html">
<metadata/>
<file href="scol.html"/>
<dependency indentiferref="R_A5"/>
</resource>
<resource identifier="R_A5" type="webcontent"
href="pics/distress_sigs_add.jpg">
<metadata/>
<file href="pics/distress_sigs_add.jpg"/>
</resource>
</resources>

5.3.5 Extensibility
The IMS 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 [CP, 04c].

5.4.Samples
A number of supporting files accompany the IMS Content Packaging specification
documents and are available in the download .zip file (imscp_vlplp4.zip), see

Appendix A.

The W3C “‘xml:” namespace definition file is available online but in cases where
the parser does not have internet access, users may modify the schema to
reference a local version of ‘xml.xsd” that has been retrieved from W3C and

associated with the same namespace. In these cases the local version is a control
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document and as such it should be in the root directory along with the manifest
file itself.

The filename of the Content Packaging control XSD only identifies the primary
and secondary versions of the version i.e., for the v1.1.4 release the XSD filename
is “ims_cpvlpl.xsd’. The full version number is recorded in the ‘version’ attribute

on the schema declaration e.g.,:

<xsd:schema targetNamespace="http://www.imsglobal.org/xsd/imscp_vipl"
xmIns:xsd="http://www.w3.0rg/2001/XMLSchema*
xmIns:xsi="http://www.w3.0rg/72001/XMLSchema-instance"
xmIns="http://www.imsglobal_org/xsd/imscp_vip1l"
elementFormDefault="qualified” version="IMS CP 1.1.4">

. IMS Content Packaging Best Practice and Implementation Guide

6.1 introduction
Instructional content often needs to 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 materials that 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:

(a) Authors to build online learning content.
(b) Administrators to manage and distribute content.

(c) Learners to interact with and learn from the content.

A framework has been created with these goals in mind (Figure 6.1). The purpose of the IMS Content
framework is to enable the encapsulation, in a concise and easily browsed manner, of all the required
content resources, supporting information, and structure required to promote interoperable, online
learning experiences.
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Figure 6.1 IMS Content framework goals
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6.2 <MANIFEST> Element
The organization of file 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 this
way, a <manifest> element relieves the Package’s internal file structure from having to reflect the
organization of resources for aggregation or disaggregation. Each resource or set of resources
supporting a given presentation view is described for that view, including the path to each file through
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 as the root element 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 <manifest> element after the <resources> element. The information model does not impose
a particular ordering within the <manifest> element however the corresponding XML binding does
impose the implied order of: <metadata>, <organizations>, <resources> and <manifest>.A manifest
contains four sub-elements: <metadata>, <organizations>, and <resources>, and any further

<manifest> elements.

(1) <metadata> — (optional) this meta-data describes the manifest that contains it. 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 IEEE 1484.12.1-2002 Standard for Learning Object Metadata (see IMS
Meta-Data v1.3 [MD, 04] for best practices and guidelines in implementing the IEEE LOM
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specification). Any meta-data elements not found in the IEEE 1484.12.1-2002 Standard for Learning
Object Metadata could then be included via an XML namespace in a manifest’s meta-data element(s).
All meta-data elements must be defined in a DTD or XSD, which are declared at the top of the IMS

Manifest file. Directly referenced meta-data DTD or XSD files can be included with imsmanifest.xml

at the root of a Package’s internal file structure.

(2) <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 is left to the discretion of content producers to decide whether to
describe or not describe the organization of a course’s resources. If content producers choose to
provide one or more descriptions of a course’s organization, they must also specify one as the default.
The current Content Packaging XSD requires a single <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
controlling documents (DTD, XSD). 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.

(3) <resources> — (required) includes references to all of the resources included in the package. At a

minimum it should reference all those files that are 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, a reference to an external URL is permitted without
having to 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.

(4) <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.

6.3 <METADATA> Element

Meta-data is optional and is allowed in various places in the manifest to more fully describe the
contents of a Package. Search engines may look into the meta-data to find appropriate content for a
learner 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 see if they have permission to open a resource file or files and change the contents.

The IMS CP Information model defines five places where meta-data can be used to describe different

components of a content package:
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(1) Manifest
(2) Organization
(3) Item

(4) Resource
(5) File

If there are requirements to describe any or all of these components with meta-data, then each of these
respective components shall be described with separate instances of Meta-data. This construct allows a

fine-grained description of each component of a package.

Beware, however, that there is no assumption of inheritance from one logical node to another. Each
component, if desired, is represented by its own meta-data instance. If the meta-data associated with a
resource X, for example, identifies Jane Smith as the author, it does not follow that file Y, a child node
of resource X without meta-data, is also authored by Jane Smith. In this case, if Jane needs to be

identified as the author of file Y, a separate meta-data instance needs to be associated with file Y.

The complete set of meta-data elements available for describing and cataloging a content Package is
not included withthis specification. This specification recommends the best practice of using the IEEE
1484.12.1-2002 Standard for Learning Object Metadata (see IMS Meta-Data v1.3 [MD, 04] for best
practices and guidelines in implementing the IEEE LOM 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.

6.3.1 External Meta-Data
A Content Packaging implementation may, but does not need to, include an extension that
references an external meta-data file. This version of the Content Packaging specification does not
specify or recommend such a mechanism, but future versions of the Content Packaging
specification may address the issue. An example of an in-line extension that refers to an external

meta-data file is demonstrated by the following fragment:

<metadata>
<schema>ADL SCORM</schema>
<schemaversion>CAM 1.3</schemaversion>
<adlcp:location>Lesson0Ol.xml</adlcp:location>
</metadata>

This example is taken from the ADL SCORM 2004 profile.

6.4 <ORGANIZATIONS> Element
There are many ways to organize course or Package content, including no organization at all. In a

manifest file, the <organizations> element contains this information.
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It is possible to imagine organizations that 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 XSD: <organizations/>. However, in this case the <organizations> element is left

empty.

While many content organization approaches may be developed, a default approach is included as part
of this specification. This default approach to content organization, similar to a tree 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 a non-default value. There can be multiple

organizations and more than one of the same type, but only one specified as the default.

6.4.1 <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 as is common with a tree 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>.

If there is more than one <organization> element within the same <organizations> element, then it
is expected that they should be variant organizations with substantially the same learning
outcomes. Material with substantially different objectives should appear in separate Packages. It
should always be the case that the meta-data at the <manifest> element level describe the purpose

of the Package as a whole.

Where an <organizations> element contains multiple <organization> elements, the following

procedure is recommended, if one <organization> is to be selected for any reason:

(a) If there is a value given for the default attribute of <organizations>, then this identifies the
organization to be used. This is the preferred method for identifying a particular
<organization>;

(b) If there is no default given, then the first <organization> element encountered should be used.

Software that processes a Content Package may use the above procedure or it may:
(a) Use organization-level meta-data to make a selection, using its own rules;
(b) Allow users to select the organization;

(c) Use any other suitable approach.
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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 (a flat approach). A tree view, or hierarchical
representation, may be defined by the nesting levels of the <item> elements. Content developers
can mix and match nesting levels as appropriate for their content. An <item> always has an
identifier, and is linked to resources through an identifierref attribute. Titles are optional, but

encouraged. The <item> element may also be visible or hidden, the default presence is 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 a repository.

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, similar to the

following:
<organization identifier="TOC1">
<title>Default Organization</title>
<item identifier="1TEM1" identifierref="RESOURCE1"'>
<title>Lesson 1</title>
</item>
<item identifier="1TEM2" identifierref="RESOURCE2">
<title>Lesson 2</title>
</item>
<item identifier="I1TEM3" identifierref="RESOURCE3">
<title>Lesson 3</title>
</item>
</organization>

An LMS or content viewer encountering this structural organization or hierarchical tree view of
the content could interpret it conceptually as:
. Lesson 1
. Lesson 2

= Lesson 3

6.4.2 Using Nested < MANIFEST > Elements

The mechanism for referencing an <item> element’s resource is the *identifierref’ attribute, which

is used to reference resources. Certain restrictions are placed on the kinds of references that can

be made in order to maintain the capability for future disaggregation of a compound Manifest,

including:

(@) An <item> element’s identifierref can reference resources found in a subordinate <manifest>
element in which it is contained. It can also reference the resources of any nested <manifest>;

(b) The reverse is not true: An <item> element’s identifierref cannot refer to a <manifest>

element that is higher than the <manifest> element that contains it, or to any resource referred
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to by a higher-level <manifest> element. If it were to 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;

(c) An <item> element’s identifierref can reference a sub-Manifest.

6.5 <RESOURCES> Element
The <resources> element identifies a collection of content and its files. Individual resources are
declared as a <resource> element nested within the <resources> element. A <resource> is not
necessarily a single file. It may be a collection of files that support the presentation of the associated
presentation structure (<item> element). These files may be internally referenced or externally

referenced via a URL. Internally referenced files must be included in the Package Interchange File.

A <resource> element may also have a <metadata> sub-element. The <metadata> element is for the

<resource>, whether it is a single file or a collection of files.

A <file> element may contain a <metadata> sub-element allowing authors to describe additional <file>
information meaningful for searching or for indexing in a repository. A <resource> may reference an
internal (or local) file by a relative URL as the href or as an external file or service by a fully-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 file enumerations in a Package identifies all 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
identifies a single resource which can act as a container for multiple files that this resource depends
upon. Rather than having to list all resources item by item each time they are needed, <dependency>
allows authors to define a container of resources and to simply refer to that <dependency> element
instead of individual resources. The same restrictions on the values of the identifierref attribute apply
to <dependency> as apply to <item> (see Section 4.4.2 for further guidance), with the exception of
referring to resources in sub-Manifests. An <item> can do this, a <dependency> can’t. Below is an

example of using <dependency>.

<resources>

<resource identifier="R_A1" type="webcontent" href="sco06._html">
<metadata/>
<file href="sco06.html" />
<file href="scripts/APIWrapper.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.html">
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<metadata/>
<file href="scol.html" />
<file href="scripts/APIWrapper.js" />
<file href="scripts/Functions.js" />
<dependency identifierref="R_A5" />

</resource>

<resource identifier="R_A4" type="webcontent" href="pics/distress_sigs.jpg'">
<metadata/>
<file href="pics/distress_sigs.jpg" />

</resource>

<resource identifier="R_A5" type="webcontent" href="pics/distress_sigs_add.jpg'>
<metadata/>
<file href="pics/distress_sigs_add.jpg" />

</resource>

<resource identifier="R_A6" type="webcontent" href="pics/nav_aids.jpg">
<metadata/>
<file href="pics/nav_aids.jpg" />

</resource>

</resources>

The “type’ attribute is usually set to ‘webcontent” when describing material that is to be launched
through a Web browser. However, when a Content Package is being used to contain data such as a
QTI-XML based assessment then the value of the “type’ attribute should be set as recommended in
Section 7 of the Implementation Handbook titled ‘Using IMS Content Packaging to Package Instances
of LIP and Other IMS Specifications’ [IMSBUND, 01]. The ‘type’ attribute is set to ‘imsldcontent’
when used to contain learning design information. In situations where none of the previous methods

are appropriate, then this attribute should be set to “other’.

Apart from the usage of the vocabulary in the Implementation Handbook it is recommended that this
vocabulary is NOT extended. Later versions of this specification will address the extension of this

vocabulary.

6.6 Examples of <RESOURCES> and Nested <MANIFEST>Elements
There is an example available for download from the IMS website that illustrates how to describe
in-line sub-Manifests. You can find this sample and others at
http://www.imsglobal.org/content/packaging/. For an example of how external sub-Manifests may be

described in a future version of the specification, see Appendix D.

6.7Building an IMS Package or Package Interchange File
(1) Any namespaces required within a Package should be declared as attributes of the top-level
<manifest> element;
(2) The imsmanifest.xml file and any files supporting namespaces (DTD, XSD) that are referenced
internally must be placed at the root of the Package or compressed Package Interchange File;
(3) Allinternally referenced files must be stored in the paths declared in all <resource> elements in a

Package.

6.8 Aggregation and Disaggregation of Packages
If a simple (non-aggregated) Package is to be aggregated into a new (super-)Package, first its manifest
must be accessed and its list 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
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base address attribute in the <resources> elements and any overriding base address attributes in each
<resource> element, need to be prefixed to a <file> element’s file references). This is used to build a
list of all the files contained locally in the Package that is being aggregated. This list in turn, is then
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 a file with the name imsmanifest.xml 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> element must be accessed in the containing imsmanifest.xml file. The
<resources> section of the accessed manifest is then read to determine the physical files that were
originally contained in that section. This list is then used to locate these files in the larger Package and
these are then copied to the new, smaller Package. The accessed manifest is then saved as a file with

the name imsmanifest.xml and also included at the root of the new Package Interchange File.

If a compound Package, containing aggregated sub-Packages, is itself 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 a complete 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 a compound sub-Package is to be
disaggregated, its sub-Manifest tree needs to be walked 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 preserve their original, unique identifiers is beyond the scope of this version of the Content

Packaging specification.

6.8.1 ldentifiers
When creating or manipulating Packages, the scope of identifiers needs to be considered. In order
to be a valid 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
unique identifiers across manifests (such as identifiers generated or obtained according to the IMS
Persistent, Location-Independent Resource Identifier Handbook [IMSPLID, 01]). If universally
unique identifiers are 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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The XML binding uses the XML structures “xsd:ID” and ‘xsd:IDREF’ to validate the uniqueness
of the identifiers. This ensures that the identifiers are unique within the XML document and that
any identifier referenced using ‘IDREF’ must have a corresponding ‘ID’ declaration within the
XML document. The usage of ‘ID” and IDREF’ do not ensure globally unique identifiers and so
care needs to be taken when using package aggregation. It is also important that the ‘ID’
declaration for the identifier is passed into a newly aggregated package otherwise a parser

validation error will occur.

6.8.2 XlInclude
The IMS Content Working Group expects that the XInclude 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 XlInclude in packaging content until the

W3C finalizes XlInclude as a Recommendation and the XML community generally supports it.

Note: XlInclude 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 XlInclude might be used in future

versions of this specification.

6.8.3 xml : base

‘xml:base’ is a construct used to explicitly specify the base URI of a document in resolving
relative URIs in links to 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 addresses to 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 URLSs are relative to the path
specified in *xml:base’. When an ‘xml:base’ path is relative itself, the absolute path is then
resolved to the location of the containing document. That is, the location of the ‘imsmanifest.xml’
file in an importing system, when it is read, supplies the missing absolute segment, per the rules
expressed in RFC 2396.

Relative ‘xml:base’ paths that are declared in a sub-manifest are relative to the Package root. In
cases where a manifest with a declared ‘xml:base’ path contains a sub-manifest, and the
sub-manifest also declares an ‘xml:base’ path, the multiple ‘xml:base’ paths should not be
concatenated at runtime. Instead, the URIs within such a sub-manifest are relative to the declared
xml:base of the sub-manifest only. Implementors are, of course, free to construct a relative

sub-manifest ‘xml:base’ path by concatenation or any other means at aggregation time.

In the presence of an xml:base path, which references an external location, the relative URLs are
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relative to that location. Absolute (external) URLSs are considered to be fully-specified without the
provision of additional pathing.

When the ‘xml:base’ attribute is used, care must be taken not to exceed the length of any
associated ‘href’. The maximum length of both ‘href” and ‘xml:base’ is defined as 2000 octets. In
cases where multiple ‘xml:base’ values need to be concatenated to create the full path then care
must be taken to ensure that the total length does not exceed that of the ‘href’. If the path length is

greater than 2000 octets then the system behavior is undefined.

When using xml:base in packaging, the xml:base path should not begin with a leading forward
slash. As defined in RFC 2396, a path with a leading forward slash indicates the absolute path of
that resource. Using a leading forward slash can easily be misinterpreted as declaring the
document as the local host. With this in mind, the xml:base attribute is most useful for specifying
relative paths to sub-directories containing content Package resources. Below is an example of

using xml:base to specify the path to resources that are internal and relative.

<manifest xmlns = "http://www.imsglobal.org/xsd/imscp_v1pl"
xmins:imsmd = "http://www.imsglobal.org/xsd/imsmd_v1p2"
xmins:xsi = "http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation = "http://www.imsglobal.org/xsd/imscp_v1pl
http://lwww.imsglobal.org/xsd/imscp_vi1pl.xsd
http://www.imsglobal.org/xsd/imsmd_v1p2
http://www.imsglobal.org/xsd/imsmd_v1p2.xsd "
identifier="Manifest1-CEC3D3-3201-DF8E-8F42-3CEED12F4198"
version="IMS CP 1.1.4">
<metadata>
<schema>IMS Content</schema>
<schemaversion>1.1</schemaversion>
<imsmd:lom>
<imsmd:general>
<imsmd:title>
<imsmd:langstring xml:lang="en_US">IMS Content Packaging Sample - A
Relative xml:base</imsmd:langstring>
</imsmd:title>
</imsmd:general>
</imsmd:lom >
</metadata>
<organizations default="TOC1">
<organization identifier="TOC1">
<title>default</title>
<item identifier="ITEM1" identifierref="RESOURCE1">
<title>Lesson 1</title>
<item identifier="ITEM2" identifierref="RESOURCE2">
<title>Introduction 1</title>
<[item>
<item identifier="ITEM3" identifierref="RESOURCE3">
<title>Content 1</title>
</item>
<item identifier="ITEM4" identifierref="RESOURCE4">
<title>Summary 1</title>
</item>
</item>
<item identifier="ITEM5" identifierref="RESOURCE5">
<title>Lesson 2</title>
<item identifier="ITEM6" identifierref="RESOURCE6">
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<title>Introduction 2</title>
</item>
<item identifier="ITEM7" identifierref="RESOURCE7">
<title>Content 2</title>
</item>
<item identifier="ITEM8" identifierref="RESOURCES8">
<title>Summary 2</title>
</item>
</item>
</organization>
</organizations>
<resources>
<resource identifier="RESOURCEL" type="webcontent™" href="lesson1.htm"
xml:base="lessonl/"">
<file href="lessonl.htm"/>
<file href="picturel.gif"/>
</resource>
<resource identifier="RESOURCE2" type="webcontent™ href="introl.htm"
xml:base="lessonl1/">
<file href="introl.htm"/>
<file href="picture2.gif"/>
</resource>
<resource identifier="RESOURCE3" type="webcontent" href="contentl.htm"
xml:base="lesson1/">
<file href="contentl.htm"/>
<file href="picture3.gif"/>
</resource>
<resource identifier="RESOURCE4" type="webcontent" href="summaryl.htm"
xml:base="lessonl/"">
<file href="summaryl.htm"/>
<file href="picture4.gif"/>
</resource>
<resource identifier="RESOURCE5" type="webcontent™" href="lesson2.htm"
xml:base="lesson2/"">
<file href="lesson2.htm"/>
<file href="picturel.gif"/>
</resource>
<resource identifier="RESOURCE®6" type="webcontent™ href="intro2.htm"
xml:base="lesson2/"">
<file href="intro2.htm"/>
<file href="picture2.gif"/>
</resource>
<resource identifier="RESOURCE7" type="webcontent™" href="content2.htm"
xml:base="lesson2/"">
<file href="content2.htm"/>
<file href="picture3.gif"/>
</resource>
<resource identifier="RESOURCES8" type="webcontent" href="summary2.htm"
xml:base="lesson2/">
<file href="summary2.htm"/>
<file href="picture4.gif"/>
</resource>
</resources>
</manifest>

The following is an example of using xml:base to specify the path to resources that are external

and absolute.
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<?xml version="1.0"?>
<manifest identifier="MANIFEST1"
xmlns="http://www.imsglobal.org/xsd/ims_cp_rootvipl">
<metadata>
<schema>IMS Content</schema>
<schemaversion>1.1</schemaversion>
<imsmd:lom>
<imsmd:general>
<imsmd:title>
<imsmd:langstring xml:lang="en_US">IMS Content Packaging Sample - A
Remote xml:base</imsmd:langstring>
</imsmd:title>
</imsmd:general>
</imsmd:lom>
</metadata>
<organizations default="TOC1">
<organization identifier="TOC1">
<title>Big Title</title>
<item identifier="ITEML1" identifierref="RESOURCE1">
<title>Lesson 1</title>
<item identifier="ITEM2" identifierref="RESOURCE2">
<title>Introduction 1</title>
<[item>
<item identifier="ITEM3" identifierref="RESOURCE3">
<title>Content 1</title>
</item>
<item identifier="ITEM4" identifierref="RESOURCE4">
<title>Summary 1</title>
</item>
<[item>
</organization>
</organizations>
<resources xml:base="http://repository.imsglobal.org/foo/bar/">
<resource identifier="RESOURCEL" type="webcontent" href="lesson1.htm"/>
<resource identifier="RESOURCE2" type="webcontent" href="introl.htm"/>
<resource identifier="RESOURCE3" type="webcontent" href="content1.htm"/>
<resource identifier="RESOURCE4" type="webcontent™ href="summary1.htm"/>
</resources>
</manifest>
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6.8.4Package Scope

The scoping rules for manifests and sub-manifests is shown in Figure6.2.

Figure 6.2 Scoping rules for sub-manifests.
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—— Scope of (swb)Manifest 1.1 = ' Scope of (sb)Manifest 1.2 —

The scope of Package 1’s manifest is considered to be itself and any sub-Manifests defined within
Package 1. This includes the manifest of Package 1 (Manifest 1) and any sub-manifests found in
the sub-packages - Manifest 1.1 and Manifest 1.2.
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The scope of Package 1.1’s manifest is itself and any sub-Manifests defined within Package 1.1.
This includes the manifest of Package 1.1 (Manifest 1.1) and any sub-Manifests defined within
Package 1.1. In Figure 6.2 there are no sub-Manifests defined in Package 1.1, so the scope is

itself.

The scope of Package 1.2’s manifest is itself and any sub-Manifests defined within Package 1.2.
This includes the manifest of Package 1.2 (Manifest 1.2) and any sub-Manifests defined within
Package 1.2. In Figure 6.2 there are no sub-Manifests defined in Package 1.2, so the scope is

itself.

Packages, specifically organizational items, may not reference manifests elements (<resource>
elements) that are outside the scope of manifest. Referenced elements must be contained in the
same manifest from which they were referenced, including elements that are in sub-manifests
within the Package. In the case above, Package 1 manifest’s elements can reference elements
found in sub-Manifest 1.1 and sub-Manifest 1.2, since these are in scope of Package 1’s manifest.
sub-Manifest 1.1 and sub-Manifest 1.2 can only reference manifest elements within itself.
Sub-Manifests elements are prohibited from referencing (dashed lines above) manifest elements in
any manifests in which they are contained (child manifests elements are not permitted to reference

elements in any parent manifests).

While it is currently permitted for an “item’ in the parent manifest to reference a specific
‘resource’ in a sub-Manifest (the reference to ‘resource’ R1.1 in Figure 6.2), it is debatable
whether or not this is good practice. This is because alternative XML schemes are available to
support such a referencing mechanism and so it is possible that this form of direct reference will

be disallowed in later versions of this specification.

6.8.5<identifierref> Referenced Elements

The following elements can be referenced using the identifierref attribute of an item:

(a) Identifier attribute of a manifest (references the entire manifest that is in scope of the
referencing manifest);

(b) Identifier attribute of a resource (references the resource found in a sub-Manifest that is in
scope of the referencing manifest);

(c) ldentifier attribute of an item (references the item found in a sub-Manifest that is in scope of the
referencing manifest);

(d) Identifier attribute of an organization (references the organization found in a sub-Manifest that

is in scope of the referencing manifest).

6.9 Min/Max Binding Constraints
In the Content Packaging Information Model the concept of min/max was adopted. This concept

assumes that the size constraints are defined such that an implementation must support the given value
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as the smallest possible maximum size. In the case of an identifier with a min/max size of 1000
characters then the smallest maximum size of the identifier supported in each and every
implementation is 1000 characters. Some implementations may support larger sizes but interoperability

is defined such that only the first 1000 characters is guaranteed to be exchanged consistently.

This constraint is not enforced in the XML schema (XSD). Therefore a validating parser cannot
enforce the constraint as defined by the Information Model. Therefore, system implementations must

be such that all min/max constraints are explicitly supported.

6.10 Using the ‘isvisible’ Attribute
The “isvisible’ attribute is used to denote if the ‘item’ is to be visible when the organization tree is

rendered for the  ‘user’ by the system. The default value for ‘isvisible’ is ‘true’ and this must be

assumed if the attribute is not used on the “item’. This property is not inherited by the children of an

‘item’. Some examples of the rendering is shown in the following Table 6.1.

Table 6.1 - Examples of using the “isvisible’ attribute.

Example XML Code Rendered Items

<item identifier="1"> A
<title>A</title> B
<item identifier="2"> C
<title>B</title> D
<item identifier="3"> E
<title>C</title>

</item>

</item>

<item identifier="4">

<title>D<!/title>

</item>

</item>

<item identifier="5">
<title>E</title>

</item>
<item identifier="1" isvisible="false"> B
<title>A</title> C
<item identifier="2"> D
<title>B</title> E

<item identifier="3">
<title>C<t/title>
</item>
</item>
<item identifier="4">
<title>D</title>
</item>
</item>
<item identifier="5">
<title>E</title>
</item>
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<item identifier="1" isvisible="false">

<title>A</title>

<item identifier="2" isvisible="true">
<title>B</title>
<item identifier="3" isvisible="true">

<title>C<l/title>

</item>

</item>

<item identifier="4" isvisible="true"> <title>D</title>

</item>

</item><item identifier="5" isvisible="true">
<title>E</title>

</item>

<item identifier="1" isvisible="true">
<title>A</title>
<item identifier="2" isvisible="false">
<title>B</title>
<item identifier="3" isvisible="false">
<title>C</title>

</item>
</item>
<item identifier="4" isvisible="false">
<title>D</title>
</item>
</item>

<item identifier="5" isvisible="false">
<title>E</title>
</item>

<item identifier="1" isvisible="true">
<title>A</title>
<item identifier="2" isvisible="false">
<title>B</title>
<item identifier="3" isvisible="true">
<title>C<l/title>
</item>
</item>
<item identifier="4" isvisible="false">
<title>D</title>
</item>
</item>
<item identifier="5" isvisible="false">
<title>E</title>
</item>

<item identifier="1" isvisible="true">
<title>A</title>
<item identifier="2" isvisible="true">
<title>B</title>
<item identifier="3" isvisible="false">
<title>C<l/title>
</item>
</item>
<item identifier="4" isvisible="false">
<title>D</title>
</item>
</item>
<item identifier="5" isvisible="false">
<title>E</title>
</item>

7. Validation
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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. This means that validating parsers must follow all of the rules

concerning structure, data types, 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.
The IMS Content Packaging specification provides limited guidance on the use of XML Schema
Definition (XSD). While each of these schemas has different capabilities, any of these schemas can
provide basic document validation. It is expected that any Manifest document in a Package that is written
according to the IMS Content Packaging specification can be validated using the XSD schema available

with this specification.

The IMS Content Packaging specification is accompanied by one XSD (imscp_vi1pl.xsd). While it is
technically feasible to validate documents that use DTDs, it is not possible to use a DTD to differentiate
between two elements that use an element name in incompatible ways (for example IMS Meta-Data and
IMS Content Packaging both use <resource> in meaningful, but incompatible ways, and IMS 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.

7.1 W3C SCHEMA Validation
IMS has updated the Content Packaging Schema to support the Final Recommendation of the W3C
XML Schema specification (dated) 2 May 2001. Currently, several commercial tools support Schema

validation including: Xerces, XML Authority, XML Spy, and Oracle parsers.

The “xml:” namespaced attributes are defined in file ‘http://www.w3.0rg/2001/xml.xsd’. This is the
reference to be used for on-line validation or a copy of this file must be placed in the root of the

content package for local validation.

Note that the file ‘http://mww.w3.0rg/2001/xml.xsd’ is always the most up to date version of the file
‘http://www.w3.0rg/2001/03/xml.xsd’ as maintained by W3C.

8. 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 LMSs, computing platforms supporting instructional content, and learning service providers as
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content moves about within systems, between systems, and across the Web. It also helps LMS vendors,
computing platforms, and learning services to 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 developers in how LMS vendors,
computing platforms, or learning services may deal with the elements and extensions content developers
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.

8.1 Package Conformance
For the purposes of conformance, an IMS Content Package is the relevant imsmanifest.xml file and all
resources directly or indirectly referenced by this document (also known as the Package Interchange
File).

8.1.1 Package Conformance Level 0 (no extensions)

(&) The Package must contain a file called imsmanifest.xml in the root of the distribution medium
(archive file, CD-ROM, etc.);

(b) The Package must contain any directly referenced controlling files used DTD, XSD) in the
root of the distribution medium (archive file, CD-ROM, etc.);

(c) The imsmanifest.xml file must contain well-formed XML that adheres to the XML format
described in section 3 of the IMS Content Packaging XML Binding specification;

(d) If the imsmanifest.xml file contains IMS Meta-Data, it must contain a namespace extension to
include meta-data according to the IMS Meta-Data Specification v1.2.1;

(¢) The imsmanifest.xml file must not reference any elements using XlInclude. (This requirement
may be relaxed when it is generally supported in XML parsers);

(F) All files that a local resource (i.e., a resource that is contained entirely within the Package
Interchange File) is dependent on must be identified by <file> elements in the <resources>
section of the imsmanifest.xml file and must be contained within the directory or

sub-directories that contain imsmanifest.xml.

8.1.2 Package Conformance Level 1 (urilizes extensions)
(@) All level 0 conformance requirements (except ‘e’) apply;
(b) The imsmanifest.xml file may contain additional namespace extensions. If additional
namespace extensions are described and controlled using a schema or modified DTD, then

any directly referenced control files must be included in the Package.
8.2 System and Tool Conformance
For the purposes of conformance, system and tool conformance refers to the systems and tools that

import, export, create, and manipulate IMS Content Packages.

8.2.1 System and Tool Conformance Level 0 (may not preserces extensions)
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(&) A conforming system or tool must recognize and process any conforming IMS Content
Package that conforms to level 0 or level 1. The features and functionality of systems and
tools that process IMS Content Packages are purposely not specified,;

(b) All elements of the IMS Content Packaging XML Binding Specification v1.1.4 and IMS
Meta-Data Specification v1.2.1 or the IEEE P1484.12.3 Draft Standard for Extensible
Markup Language (XML) Schema Definition Language Binding for Learning Object
Metadata that are present in imsmanifest.xml must be preserved upon re-transmittal;

(c) Name-spaced extensions, other than the IMS Meta-Data Specification v1.2.1 namespace or
the IEEE P1484.12.3 Draft Standard for Extensible Markup Language (XML) Schema
Definition Language Binding for Learning Object Metadata namespace, may be ignored and

may not be re-transmitted.

8.2.2 System and Tool Conformance Level 1 (preserces extensions)

(@) Level 0 conformance requirements (a) and (b) apply;

(b) All name-spaced extensions must be preserved upon re-transmittal.

8.3 Best Practice Recommendations for IMS Package Conformance Levels

This section contains additional recommendations to support the functionality and interoperability of
IMS Content Packages.

)

@

@)

(4)

A general recommendation to all who create, deliver, or repackage content is that they publish at
their public Websites which level of the IMS Content Package Conformance Level or System and
Tool Conformance Levels they support. An organization or enterprise that originates a namespace

extension is encouraged to make public the DTD or XSD files that define it;

It is expected that content producers will organize their content for expected aggregations or
disaggregation. That is, if content producers do not expect, or desire their content to be
disaggregated, it should be encoded in a monolithic manifest. Conversely, sub-Manifests should

be used to organize content according to expected levels of aggregation and disaggregation;

The IMS Content Working Group expects that vendors of training systems, platforms, and
learning spaces will actively use namespaced elements that are relevant to their product(s) or the
training communities they serve. Additionally, content creators may want to use proprietary
namespaces to support a richer set of features in their content than would otherwise be available,
and negotiate support for those features with vendors of training systems, platforms, and learning
spaces. Hence, the IMS Content Working Group strongly encourages systems and tools to recreate
an originating IMS Manifest file’s use of third party namespaces and namespaced elements when

such content is repackaged for transmission from their system or tool to elsewhere on the Web;

Content re-packagers should be guided by an original Package’s use of sub-Manifests or

references to external manifests when aggregating or disaggregating content. That is, a portion of a
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course or curriculum that is a candidate for aggregation or disaggregation will be held in a
sub-Manifest. So, a system or tool should preserve the original sub-Manifest(s) or externally
referenced manifests or, be able to replicate them when repackaging content to export out of their
environment. It is expected that there will be no additions or deletions to elements and attributes

within a sub-Manifest or externally referenced manifest.

9. Extensibility
To allow developers the most flexibility possible, the XML binding of a manifest may be freely extended.
All elements that serve as containers for other elements may be extended to include new elements.
Elements that contain data types (e.g., string, integer) and elements with a ‘closed’ data model may not be
extended. Examples of elements with a closed data model include <schema> and <schemaversion>.

Extensions must provide references (e.g., via namespacing) to the source of the extensions.

There are at least two cases where extensions can cause problems for developers. The first case is when
interoperability with other content packaging tools and vendors is required. Custom extensions must then
be agreed upon between individual parties making global interoperability very difficult. The second case is
when a developer wishes to add extensions and also provide or alter a schema that will allow document
validation. Each schema DTD or XSD) requires a different approach to handle extensions that can be
validated. The following sections provide some brief explanations of approaches that may be used for

handling extensions.

Note: The following examples consist of XML fragments to illustrate basic concepts of extensibility.
These samples are not well formed and are missing some information such as any references to a control
document (DTD or XSD). Complete sample files with their associated schemas can be found at

http://www.imsglobal.org/content/packaging/.

9.1Extending <metadata>
A content publisher or LMS vendor may need to transport or store meta-data that is not defined by the
IMS Meta-Data Specification v1.2.1 [MD, 901].

For example, assume the fictitious LMS ‘LitWare Inc.,” needs to maintain meta-data about the
Instructional Design methodology used to create a course. The following steps illustrate how easily this

can be done when using a schema based upon XML Schema Definition Language:

(1) Create an XML schema that defines the new element(s). For the given example, the XML

schema could consist of the following:

<xsd:schema targetNamespace="http://www.litwareinc.net/xsd/litware"
xmIns:xml="http://www.w3c.org/XML/1998/namespace"’
xmlns:xsd=""http://www.w3c.org/2001/XMLSchema"*
xmIns:xsi="http://www.w3c.org/2001/XMLSchema-instance"
xmIns="http://www.litwareinc.org/xsd/litware"
elementFormDefault="qualified">

<xsd:element name="instructionaldesignmethodology" type="'xsd:string"/>
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</xsd:schema>

(2) When exporting to the learning management system, the element would appear as follows in

imsmanifest.xml.

The following sample shows a way to extend the IMS Meta-Data v1.2 [MD, 501]:

<manifest identifier=MANIFEST1>
<metadata>
<schema>IMS Content</schema>
<schemaversion>1.1</schemaversion>
<imsmd: lom>
<imsmd:general>
<imsmd:title>
<imsmd: langstring xml:lang=en_US>Sample
Manifest</imsmd: langstring>
</imsmd:title>
<imsmd:description>
<imsmd:langstring xml:lang=en_US>Metadata
tensions</imsmd: langstring>
</imsmd:description>
<litware:instructionaldesignmethodology>LWI Mindmapping Methodology
</litware:instructionaldesignmethodology>
</imsmd:general>
</imsmd: lom>

</metadata>

<organizations> . . .</organizations>

<resources>. . .</resources>
</manifest>

9.2 Extending <organizations>
It is expected that over time, many different approaches to content organization will emerge. The ADL
has been developing one such approach in connection with its releases of SCORM versions. At the
time of this specification release, the sample manifest, included with the Bindings and Examples from
the Content Packaging website (http://www.imsglobal.org/content/packaging/) was a work in progress
and may not be the final direction the ADL takes in future versions of SCORM. While some of the
ideas expressed in this sample may not be complete and the file can not be properly validated, it still
provides a good conceptual model of how the IMS Content Packaging specification allows different

content organization schemes to essentially ‘plug-in’ to a Package Manifest file.

9.3Extending <resources>
Extending <resources> using both external and in-line references is an important feature of Content
Packaging. However, IMS is currently doing more testing and work in this area before providing

samples of extending <resources> in this Best Practice Guide.
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9.4Extending with DTDs
In the examples above, the content models of the schemas must be “‘open’ to enable extensibility. To
accomplish the same goal using the IMS Content Packaging DTD, a new DTD must be created to
include the extensions. Such a DTD would differ from the IMS Content Packaging DTD. This
approach would allow a document to be validated with extensions in it, but it limits the interoperability

of the content Package.
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Annex A
Supporting Files

A number of supporting files accompany the IMS Content Packaging specification documents and are

available in the download .zip file (imscp_v1plp4.zip). The files in the zip file are as follows:

imscp_infovlplp4.pdf

IMS Content Packaging Information Model

\imscp_bindvlplp4.pdf

IMS Content Packaging XML Binding

\imscp_bestvlplp4.pdf

IMS Content Packaging Best Practice Guide

(this document)

\imscp_sumcvliplp4.pdf

IMS Content Packaging Summary of Changes

\schema\ imscp_vipl.xsd

IMS Content XML Schema, version 1.1.4

\samples\All_Elements

Illustrates a simple manifest using Content

Packaging elements.

\samples\QTI_Example

Illustrates a simple manifest packaging QTI

elements.

\samples\Full _Metadata

Illustrates a manifest that uses all elements and
attributes defined in the IMS Content

Packaging specification.

\samples\Multiple_Organizations

Illustrates the use of multiple <organizations>,

to provide different paths through a course.

\samples\Simple_Manifest

Illustrates a simple manifest.

\samples\Sub_Manifests

Illustrates the use of sub-Manifests to promote
reuse. This example takes the Simple Manifest
example, and implements it using

sub-Manifests.
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Annex B

Additional Resources

B1-Various Documents

IMS Content Documents

IMS Content Packaging Information Model:
http://www.imsglobal.org/content/packaging/
IMS Content Packaging XML Binding:

http://www.imsglobal.org/content/packaging/

IMS Content Packaging Best Practice Guide:

http://www.imsglobal.org/content/packaging/

IMS Meta-Data Documents

The IMS Meta-Data Best Practice and Implementation Guide:

http://www.imsglobal.org/metadata/

The IMS Learning Resource Meta-Data Information Model:

http://www.imsglobal.org/metadata/

IMS General Reference

IMS Persistent, Location-Independent Resource Identifier Handbook:

http://www.imsglobal.org/implementationhandbook/imsrid_handv1p0.html

Using IMS Content Packaging to Package Instances of LIP and Other IMS Specifications:

http://www.imsglobal.org/implementationhandbook/

ADL /AICC Documents

Sharable Content Object Reference Model: http://www.adlnet.org/
Aviation Industry CBT Committee (AICC) API for Web Implementation:

http://www.aicc.org/

Internet Engineering Task Force (IETF)

RFC 2396: Uniform Resource Identifiers (URI): http://www.ietf.org/rfc/rfc2396.txt

IEEE

IEEE LTSC 1484.12 Learning Object Metadata: http://www.ltsc.ieee.org/wgl12/

XML

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

XML Inclusion Technical Report: http://www.w3.0rg/TR/xinclude
XML Schema Recommendation of W3C: http://www.w3.0rg/TR/2001/REC-xmlschema-0-20010502/
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B2- Namespacing and Schema Reference
The namespaces, filenames, and namespace prefixes for XML instances using the XML Schema files

are as follows:

Namespace Filename Prefix

Content http://www.imsglobal.org/xsd/imscp_v1pl [imscp_vlpl.xsd |imscp:

Packaging

Meta-Data |http://www.imsglobal.org/xsd/imsmd_v1p |[imsmd_v1lp2.xsd |imsmd:

2
LIP http://www.imsglobal.org/xsd/imslip_v1pO0|imslip_v1p0.xsd |imslip:
QTI http://www.imsglobal.org/xsd/imsqti_vipl|imsqti_vlpl.xsd |imsqti:
Simple http://www.imsglobal.org/xsd/imsss_v1p0 |imsss_v1p0.xsd |imsss:
Sequencing
Learning http://www.imsglobal.org/xsd/imsld_v1p0 |[imsld_v1p0.xsd |imsld:
Design

All of the samples provided with this specification, as listed in Appendix A, make use of the schema
XSD) files located on the IMS website. The specification editors used XML Spy v5.1 and Turbo XML
v2.3.1 to validate each of the samples listed in Appendix A, against the XSD files on the IMS website.
It is expected that other XML Schema-capable parsers will also validate sample files as long as the
parser is able to locate the online XML Schema files. It is best practice to use the online Schema file
references (see Online XSD Files example below) as the XSD files on the IMS website will be the most
up-to-date. Using the online XSD files requires the parser to have an open, functional connection to the
Internet. If, however, an Internet connection is not available or users wish to validate files locally, they
will need to change the namespace declarations in their samples to match the Local XSD Files example

below.

Online XSD Files
For those XML instances using the XSD files as located on the IMS website, the declaration in the root

<manifest> element is of the form:

<manifest
xmins=http://www.imsglobal.org/xsd/imscp_v1plxmins:ims
md=http://www.imsglobal.org/xsd/imsmd_v1p2xmlins:xsi=htt
p:/iwww.w3.0rg/2001/XMLSchema-instancexsi:schemalocat
ion="http://www.imsglobal.org/xsd/imscp_v1pl

http://www.imsglobal.org/xsd/imscp_v1pl.x
sd
http://www.imsglobal.org/xsd/imsmd_v1p2
http://www.imsglobal.org/xsd/imsmd_v1p2.
xsd"

identifier="Manifest01" version="IMS CP 1.1.4">
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Local XSD Files
For XML instances in which the XSD files are locally available, in the same directory as the instance, the

declaration in the root <manifest> element is of the form:

<manifest
xmlns="http://www.imsglobal.org/xsd/imscp_v1pl"xmins:imsmd
="http://www.imsglobal.org/xsd/imsmd_v1p2"xmins:xsi="http://
www.w3.0rg/2001/XMLSchema-instance"xsi:schemalocation="h
ttp://lwww.imsglobal.org/xsd/imscp_v1pl.xsd

imscp_v1pl.xsdhttp://www.imsglobal.
org/xsd/imsmd_v1p2imsmd_v1p2.xsd

identifier="Manifest01" version="IMS CP 1.1.4">

The “version’ attribute is optional.
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Annex C

Harmonization

Harmonization between IMS specifications is important and IMS is committed to
ensuring its specifications use similar strategies for vocabularies, GUIDs, element
names, and others across all standards. For information about harmonization or sample
implementations of the IMS Content Packaging specification and other IMS
specifications,see the following:

" Using IMS Content Packaging to Package Instances of LIP and other IMS
specifications. A general implementation handbook illustrating how to package
instances of LIP that could also be applied to packaging instances of Meta-Data,
QTI, or Enterprise. To download this document, visit the Implementation
Handbook portion of the IMS website:

http://www.imsglobal.org/implementationhandbook/.
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This section describes open issues that the Content Packaging Working Group consider

Annex D

Possible Future Directions

as recommendations for future version releases.

Table D1 List of issues to be resolved in the future.

Issue ldentifier Comment

CP113-49 Using URNSs as identifiers or use PLIDs instead of
xs:1D.

CP113-51 Clarification on the usage of the “isvisible’ attribute.

CP113-55 [identifierref] needs to be made more solid and
clearly defined.

CP113-56 Common semantic interpretation of sub-Manifests.

CP113-62 Externalizing sub-Mmanifests.

CP113-63 Provide optional presentation hints.

CP113-64 Creating an RDF version of the spec.

CP113-65 Language for Title.

CP113-66 Ambiguity in boolean values in binding.

CP113-68 ADL ‘location’ extension for the *meta-data’ element.

CP113-80 Lack of clarity in package scope in BPG.

CP113-110 Adding “variation” element.

CP113-161 Extra files in manifest.
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