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Idea Fragments..

• During the last three years...

• I focused on building a product and community

• I was exposed to many ways different ways of 
approaching teaching and learning which I often 
ignored because I did not have time to think

• Now that I am just a teacher, I am taking time to 
explore those various ideas and try to make 
sense of them



True change in T & L
happens in ways can not
anticipate.  CLE/LMS’s can
take completely new forms
and directions…

Time / “Heat” / Money / Energy Applied --->

Latent Heat of CLE Innovation
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Frozen - Many different
“imperfect” CLEs and LMSs

Melting Point
Liquid - We can tend toward
common CLEs, and/or
portability makes the choice
of CLE irrelevant

Boiling Point

Gas - Innovation can
spread to cover the
space of T & L
practices

December 2004 - Phoenix Arizona



Chuck’s Hierarchy of T & L Needs

Syllabus on an Web site and an E-Mail List

Chat  Room and Threaded Discussion

Assessment and Gradebook

Content Management

The
Future

Version 1.0

Version 2.0

Version 3.0

Version ???

We must learn to walk
before we fly.  And we
      must start at the
          bottom and work
                upwards…

December 2004 - Phoenix Arizona



Market circa 2004

• People purchased commercial LMS systems 
or wrote their own



Market circa 2007

• Some organizations choose to adopt an 
open source LMS

• The market is still divided into stovepipes

• Consolidation has happened - reducing 
market diversity - both for commercial and 
open source



To Do List (2007)

• Real Data Portability

• Real Application Portability



To Do List...

• Transform Teaching and Learning

• Life Long Teaching and Learning

• Personalize Teaching and Learning

• Open Educational Resources

• Learning contexts around OER’s



“I certainly don’t see the VLE or LMS continuing in the 
form that they currently are, where you  have a 

monolithic application with lots and lots of different tools 
presented to teachers and  students. You very quickly 

come to the limits of any tool that you use. The answer is 
to abandon the tool you have been using and to swap in 

another tool. Now I can see a situation where you extend 
this from a single tool to all of the tools of an LMS. I can 

see a situation where the VLE or LMS actually shrinks to a 
container into which you plug these learning tools’’. 

(Booth, 2007)



Flikr, Google, 
YouTube, Merlot, 

delio.us

Functionality Mashup
Future - Learning



Standards to break 
down stovepipes



Background in Standards
• Open Software Foundation (OSF) (1989-90)
• UNIX International (1990)
• IEEE POSIX

■ IEEE P1003.0 / ISO BS ISO/IEC TR 14252 (1990-1997) - Guide to an Open 
System Environment Reference Model

■ Vice Chair POSIX (1992-1996)

• IEEE Standards Advisory Board
• IEEE Computer Magazine - Column Editor 1994-1998
• IEEE LTSC - (2001 - 2002)
• IMS 

■ Technical Board coChair 2005-2007
■ IMS Tool Interoperability WG - 2005 - 2007
■ IMS Common Cartridge WG - 2006

• JSR-286 (Portlet V2.0) (2006-2007)







Two standards...

• IMS Common Cartridge - Data Mashup

• Many data formats

• IMS Tool Interoperability - Functionality 
Mashup

• Provisioning and run-time for tools

• Much more work is needed on both



Standards lesson

• If a standard is not suitable for the task at 
hand - fix it - don’t ignore it

• I learn this the hard way over and over



Functionality Mashup Technical Needs

Aggregating System

Tool / Capability / Code
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LMS System
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How IMS Tool 
Interoperability 

1.0 Works

External
Tool

Sakai
Blackboard

WebCT
Angel





Proxy
Portlet

(JSR-168)

PHPConcept
Tutor

Sakai
Tools

Proxy
Portlet

(JSR-168)
Sakai can consume 
IMS TI tools *and* 
produce / export its 
tools over IMS Tool 
Interoperability.

A Sakai calendar can be shown in a portal using this approach.





IMS TI - 2.5 Years After Sheffield 2005
• Still demoware
• Chicken-and-egg problem

■ With no consumers - there is no motivation to build 
producers

■ With no producers there is no reason to deliver consumers
■ No purchasers require the spec

• No Shipping product in any LMS - not even Sakai
• IMS TI 1.0 uses SOAP - Pretty much Java Only
• Sakai community uses Sakai-Only LinkTool because it is 

simple, easy, and REST and a good PHP example comes 
with it



Looking Forward IMS Tool Interoperability
• IMS Tool Interoperability 1.0 Extensions based on use

■ REST and SOAP-Lite Bindings
■ Security Function and Configuration Extensions
■ Outcome Request schema - IMS TI 1.1

• IMS Learning Tool Interoperability 2.0
■ Builds on IMS TI 1.0
■ Improves the integration into LMS systems
■ Defines extension points within LMS systems such as “Add 

New Resource”
■ Modeled on Blackboard Building Blocks
■ Led by: Bruno van Haetsdale of Wimba and Chris Moffat of 

Microsoft 



Site Maker / Sakai
Giving IMS TI a go..



About SiteMaker

• A simple user configured site builder

• Data Tables - User defined Schema - kind of 
a database backed flexible spreadsheeet 
with simple AuthZ

• Very popular amongst its devotees 

• Built at University of Michigan
Jonathan Maybaum



SiteMaker Detail

• Open Source - Written in Apple WOA

• Maintained by Global Village - leading WOA 
experts - provide hosting and service



UM.SiteMaker

• From 2004-2007 SiteMaker and Sakai 
competed for attention and funds at UM

• UM.SiteMaker used in Sakai using SSO 
integration and CSS sharing

• Powers-that-be said to bring the products 
together - work jointly



SiteMaker

• I did not want to rewrite WOA code in 
Sakai - five years of development

• I want SiteMaker to work in places like Bb 
and Moodle - not just Sakai

• I chose to use IMS TI

• Integration mimics YouTube - “paste in this 
link”





University Campus
Under Construction



Campus Project
• Service Oriented Architecture
• A new way to build portable 

tools
• Deployable in Sakai *or* 

Moodle
• OKI as Middleware
• Includes cross-deployment 

and configurations
• Proxy Tool Pattern
• Strong funding by Catalan 

Government
• www.campusproject.org



Initial Campus OKI OSIDs for New Tools
• Authentication
• Authorization
• Configuration
• Locale
• Logging
• Identifier
• Messaging

This set is a good choice 
because it keeps the project 
scope feasible.  And these OSIDs 
are used by nearly every 
learning application ever built.



Campus
Architecture



Important Details How are tools 
provisioned?

Why not simply 
have each LMS 
implement the 
“on-the-wire” 
web services 
directly?

The model for 
the new tool is 
solid.  Much 
work is yet to 
be done.



Adding IMS Tool 
Interoperability 
to Campus

Java / PHP Application

Moodle / Sakai Gateway
Proxy Tool

Session

OSID
Context

IMS TI
Descriptor

Tool
Runtime

OSID
Implementations

Web Services

Launch Request OKI BUS

Provisioning Run-Tme



Adding IMS Tool 
Interoperability 
to Campus

Java / PHP Application

Moodle / Sakai Gateway
Proxy Tool

Session

OSID
Context

IMS TI
Descriptor

Tool
Runtime

OSID
Implementations

Web Services

Launch Request

The primary value in using IMS 
Tool Interoperability as part of 
the Campus Architecture is to 
provide a standards-based 
protocol to exchange 
configuration information 
between the LMS and the Tool 
and establish the OSID Context.

For Campus, this OSID context 
can also contain information 
which properly configures the 
OKI bus so that applications can 
access other OKI services in the 
LMS.

OKI BUS



Sharing  
Tool 
Context

Java / PHP / Ruby Application

Session A

OSID
Context

Tool
Runtime

OSID
Implementations

Moodle 
Gateway

IMS TI
Proxy

Web Services

Session B

OSID
Context

Sakai 
Gateway

IMS TI
Proxy

Web Services

Launch RequestLaunch Request

We can support 
multiple LMS 
systems and 
tools that 
federate identity 
by including an 
appropriate bus 
end point in each 
launch request.

Trust is granted 
when two LMS 
placements share 
the IMS TI 
Descriptor.

Student BStudent A

OKI BUS



Next Week - Spain

• I have been talking all along

• I have a feeling that I mis-understand aspects of the 
UOC model

• Some of the early sample code was weak

• Next week I hope to talk in more detail with the 
UOC team



Toozday - Personal 
Learning Environment

My personal playground to 
easily explore the un-explored 

use cases of the past three 
years...





Toozday

• Written in Ruby / Rails

• Running example in my complex Web Sites course 

• CSS

• Ajax

• Service-Oriented-Architecture (Ruby OSIDs) 

• Data Modeling



Toozday Goals

• IMS Tool Interoperability throughout

• Not to be an Enterprise LMS

• Personal content and collaboration system

• The place individuals produce and consume 
stuff

• Reference Implementations for IMS 
Specifications



Need to Explore Provisioning...



Toozday Technical Goals

• Understand provisioning for Functionality Mashup

• Showcase for IMS TI

• Content centric - JSR-170 in Ruby

• Build Ruby OSIDs

• “Peer-to-Peer” - synchronization model

• Works off line - on workstation



Toozday Use Cases

• Life Long Teaching and Learning

• Personalize Teaching and Learning

• Portfolio - Artifact-oriented - long term

• Open Educational Resources

• Organic / adhoc learning

• Produce / Consume / Annotate learning 
artifacts



Toozday Realities

• This is way too hard - Rails makes it easier

• Will need a few “throw away versions”

• Resources - Chuck spare time plus a few 
graduate students

• It is a continuous research experiment



What I would like to see 
and/or help make happen...



Sakai

• Needs to move to Core plus modules

• High quality core - usability, 
performance, etc.

• Easy to pull down and assemble modules

• Needs to become content-centered

• Core needs to be platform for innovation



OU UK

• Get involved in IMS Tool Interoperability

• Research and build the Moodle TI Producer

• Get involved in Sakai - focus on JSR-170 
and make sure the OU 170 and Sakai 170 
are well aligned going forward - share 
experience - coordinate efforts



OUC

• Work on building a new way of building 
fresh tools in Java

• Work on OKI OSIDs in Java - get suitable 
out of band agreements in place

• Figure out the on-the-wire web services

• Adopt IMS Tool Interoperability for 
Provisioning OKI OSIDs for the new tools



My tentative plans...



January 08

• Sakai Tool Interoperability in trunk 

• Maximized tool view - frameset

• IMS Tool Interoperability Portlet will use new 
frameset mode - advantage over linktool

• Customers

• SiteMaker

• McGraw-Hill



January 08 (hope)

• IMS TI Portlet in Production at Michigan - 
used in my course to access bits of Toozday

• Toozday - IMSTI Producer and Consumer



Winter Semester 08

• Teaching Python - www.si182.com

• Teaching Ruby on Rails - www.si543.com

• Approach: Open Courseware Live!



Teaching Approach

• Build in Open Course Ware from the beginning - 
three sites

• Course Site - SI539 - Winter 2008

• Project Site - SI539

• Open Course Site - www.si539.com - 
www.rubylearn.com - move toward Toozday





SI539
Fall 2007

SI539
Winter
2008

SI539
Community

www.rubylearn.com
Personal Learning

Environment



May 08

• SiteMaker’s next release supports IMS TI 
Producer - Sakai Integration complete

• IMS Tool Interoperability Consumers

• Blackboard

• Microsoft Share Point

• Moodle

• Merge linktool, iframe tool, and IMS TI tool



Summer 2008

• I have an open schedule from April 15 - 
September 6

• Will play with Toozday

• May raise some funds to invest in TI



Summary

• A lot of fragmentary ideas here

• Core concept - Functionality mashup and tool 
interoperability is a chicken-and-egg problem

• I now have time to come at it from a lot of 
directions to see which will prove fruitful

• These are conversation starters...


