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Digital Value Chain
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Enterprise Content Management 	 
	 
	 
	 


WCMWCM FCMFCM CCMCCM

WebWeb Fixed ContentFixed Content Collaboration ContentCollaboration Content

Documents
Spreadsheets

Contracts
Drawings

eMail

HTML
SGML
WML
XML

Images
Audio
Video

Presentations
Page Layout

Reports
Records
Scanning
Imaging

Final Form Storage

Project
Discussions

Desktop Sharing
Online Meetings

DocumentsDocuments

EDMEDM DAMDAM

Rich MediaRich Media
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End User Creates
Prime Digital Source
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existing file

1
 ! ��

" # $ %

& ' (

Analyze

Transcode

Store

Stream

DAMS manages ordering 
services and moving 
files
for analysis, transcoding,
storage, and streaming



Prime Digital Source

1.5465 KBps63.6Total (MB/second)

300 KBps187 KBps187 KBps187 KBpsAudio

1.1 MBps275 KBps5.7 MBps3.4 MBpsVideo

Data Rate

MPEG 
Layer 2

NoneNoneNoneCompression/Codec

2222Channels

16161616Sample Size (bit)

44.1484848Sample Rate (kHz)

Audio

MPEG1Photo-JPEGMPEG2DVCompression/Codec

30303030Frame Rate (frames/sec)

352 x 240320 x 240720 x 480720 x 480Frame Size (pixels x pixels)

Video

MPEG1Offline RTMPEG2DVPrime Digital Source
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V9V9V9Windows

VoiceVoiceVoiceReal

MPEG4MPEG4MPEG4QuickTime

Compression/Codec

112Channels

161616Sample Size (bit)

224444Sample Rate (kHz)

Audio

V9V9V9Windows

Real10Real10Real10Real

MPEG4MPEG4MPEG4QuickTime

Video Compression/Codec

101530Frame Rate (frames/sec)
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Video

QuickTime, Real, Windows

LowMediumHighDerivatives (4:3 ratio)



Digital Media Value Chain 
(MPEG-7 Metadata Management)

Content value chain:
� Life-cycle:

� Increase content asset 
value through repurposing

� Metadata layer:
� First-class role of metadata 

(smart bits) throughout 
digital media lifecycle

� Central role of metadata 
management (XML 
schemas, catalog records, 
ontologies)

� MPEG-7 for content 
description

� MPEG-21 for packaging, 
rights mgmt, transactions

� Digital media metadata access 
functions:
� Create: search, annotate, 

extract
� Manage: index, annotate, 

collate
� Transact/Distribute: 

search, package, adapt
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MPEG-7 Overview 
(XML for Multimedia Content Description)

MPEG-7 Normative elements:
� Descriptors and Description Schemes
� DDL for defining Description Schemes
� Extensible for application domains

Rich, highly granular multimedia content description:
� Video segments, moving regions, shots, frames, �
� Audio-visual features: color, texture, shape, �
� Semantics: people, events, objects, scenes, �

Acquisition
Authoring

Editing

Browsing
Navigation

Filtering
Management

Transmission
Retrieval

Streaming

Coding
Compression

Searching
Indexing

MPEG-1,-2,-4

MPEG-7

Reference Region Reference Region

Motion Motion

Reference Region

Motion

Segment Tree

Shot1           Shot2  Shot3

Segment 1
Sub-segment 1

Sub-segment 2

Sub-segment 3

Sub-segment 4

segment 2

Segment 3

Segment 4

Segment 5

Segment 6

Segment 7

Event Tree

• Introduction

• Summary

• Program logo

• Studio

• Overview

• News Presenter

• News  Items

• International

• Clinton Case

• Pope in Cuba

• National

• Twins

• Sports

• Closing

Time
Axis
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Macintosh and PC browser interface

Workflow

Advanced Metadata/Full text searching

User Definable 
Repository Structure

Format Specific Metadata Attribution

Automatic/On-the-Fly Transformations

Thumbnail viewing

Streaming Video Preview

Compound Document Support

Presentation Assembly
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Video Hierarchical Structure

Feature vector

Frame :���

Shot : � �

Scene� � �...

...

... .............

.......

... ...

C
olor

Texture
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Fedora Project :
Selecting and Implementing an 
Open Source Software Digital Repository
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E-learning g hg hg hg h

79%: Anytime, Anywhere
59%: Cost Saving
59%: Self-Paced Learning
52%: Just-in-time Learning
44%: Ease-of-use Learning
42%: Content can altered be easily
32%: Fast distribution 
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ADL (Advanced Distributed Learning Initiative )
� ������, �� �
� http://www.adlnet.org

IMS Global Learning Consortium, Inc.
� 	 
 � � � � �
� http://www.imsproject.org

AICC (Aviation Industry CBT committee)
� � � � � � � � � � � � � �
� http://www.aicc.org

IEEE LTSC (Learning Technologies Standardization 
Committee)
� �� � � � �  � ! " # � � � $ % & ' � � �

� http://ltsc.ieee.org
Advanced Learning Infrastructure Committee (Japan)
�� http://www.alic.gr.jphttp://www.alic.gr.jp



Organization of SCORM

SCORM

BOOK 2:  The SCORM
Content Aggregation Model

BOOK 3:  The 
SCORM Run Time 
Environment

Launch, Communication API (from AICC)

Data Model (from AICC)

BOOK 1: 
The SCORM
Overview

Meta-data Dictionary (from IEEE)

(Meta-data XML Binding and Best Practice (from IMS)

Content Structure (derived from AICC)

Content Packaging (from IMS)
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SCORM Content Package

Manifest

Meta-data
Organizations

Resources

Physical Files

(The actual Content, Media,
Assessment, Collaboration

And other files) 

(sub)Manifest(s)

Manifest File

Package
Interchange File

Asset

Content Structure

Information Model

SCO

<manifest>
<organizations>

<organization>
<title>
<item>
…

</item>
</organization>

</organizations>
<resources>

<resource href =“index.htm”
adlcp :Scormtype=“sco”
identifier=“R_01”

<metadata>
<schema>ADL SCORM</schema>
<schemaversion >1.2</ schemaversion>
<adlcp:location>R_01.xml </ adlcp :location>

</metadata>
<file href =“index.htm” />

<file href =“image1.jpg”>
<metadata>

<schema>ADL SCORM</schema>
<schemaversion >1.2</ schemaversion>
<adlcp :location>image1.xml</ adlcp :location>

</metadata>
</file>

</resource>
…

</resources>
</manifest>

Resource
Reference

Actual Resource



Learning Content Management System

Content Management System (CMS)
� Develop, manage, deliver content via the web

Learning Management System (LMS)
� Organise the administration of the training activities
� Registration of users, course catalogue, follow-up of the 

learning activities, reporting

Learning Content Management System (LCMS)
� LMS + CMS
� Combination of management of content and 

management of the learning activity



LMS � � � �� � � �� � � �� � � �

��������	Sequencing Service

��� �  � � ��	Context Management and 
Delivering Service

� �  � � ��	Testing/Assignment Service

� � � � ��	Course Management Service

� � � � � � � ��(Learner Profiles Service)
� � �  ��(Tracking Service)
! " � � (System Management)
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Customize
* Look & Feel
* Business
Logic

Administrator,
App. Developer
Administrator,
App. Developer

Manage
* Setup
* Integrate
* Control Access
* Monitor

Learning
Administrator

Learning
Administrator

Build
* Design
* Assemble

Content 
Developer
Content 
Developer

Measure
* Analyze
* Evaluate
* Mine (data)

Manager,
Analyst

Manager,
Analyst

Learn
* See
* Try

* Enroll
* Collaborate
* Feedback

LearnerLearner

Teach
* Deliver
* Assess
* Advise
* Collaborate

InstructorInstructor
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Oracle ilearning structure
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Course Delivery and 
Learner ManagementCourse Management

SCORM, IMS
SCORM, IMS

Learner
Content Server

Metadata modeling
Full Text Search 

Federated Search
Workflow

Multi-language
Renditions
Replication

Security

Authoring 
Integrations

Macromedia 
Dreamweaver

Microsoft 
PowerPoint

Microsoft Word

Adobe 
Photoshop

Course 
Providers

Course 
Creation

eLearning Services

Content Intelligence 
Services

Media Services

Learning Course 
Management & 

Assembly
Collaboration

LMS 
Application

Application 
Server

To Web Server

From Cache

Direct from Repository

Subscribe 
to Content

Corporate Learning Solution

Manifest

Content

from



Merlot

http://www.jcrystal.com/steffenweber/JAVA/jcrystal/index0.html

http://webphysics.davidson.edu/physlet_resources/physlet_physic
s/contents/mechanics/one_d_kinematics/default.html

http://turnbull.mcs.st-and.ac.uk/~history/Java/

Reusable Learning Objects, RLO.

MERLOT is a free and open resource designed primarily for faculty 
and students of higher education. Links to online learning materials 
are collected here along with annotations such as peer reviews and 
assignments.

http://www.merlot.org/Home.po



Lydia

Take a look through the information provided about the Lydia Global Repository. For more information please contact us.

Lydia, Inc. is first in the world to offer a solution to the 
problem of composition and distribution of educational 
and training content around the world while managing 
intellectual property rights.

http://www.lydialearn.com/overview.cfm



Lydia, an example

Student pays $100 for online course materials
� $10 to school for hosting system
� $15 to professors for creating the course
� $25 to Lydia
� $50 to Reusable Learning Object creators

� If 100 creators then 0.50 X 100,000 students = 
$50,000
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