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Five TopicsFive Topics

1. Introduction1. Introduction
2. Content Aggregation Model (CAM)2. Content Aggregation Model (CAM)
3. Runtime Environment Model (RTE)3. Runtime Environment Model (RTE)

4. Sequence and Navigation Model (SN, from 4. Sequence and Navigation Model (SN, from 
1.3)1.3)

5. 5. Current LMS and issuesCurrent LMS and issues
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1.Introduction1.Introduction

Evolution of Computer Based Evolution of Computer Based 
TrainingTraining
Global Standardization (SCORM)Global Standardization (SCORM)
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Evolution of Evolution of 
ComputerComputer--based Learningbased Learning

CAICAI
CBTCBT CDCD--ROM contentROM content

All contents and navigations are uniformly All contents and navigations are uniformly 
embedded.embedded.
Contents and Navigations could not be separatedContents and Navigations could not be separated
No content module reusableNo content module reusable
No partly upgradeNo partly upgrade
Navigation could not be restructuredNavigation could not be restructured
Needs CDNeeds CD--ROM media distributionROM media distribution
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NonNon--structured contentsstructured contents

Contents and navigations are embedded.Contents and navigations are embedded.
Explanation 1

Explanation 2

QTI A

Video 23

Reference 47

Explanation 3 Image 08

Reference 9QTI B

Reference 002
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Evolution of Evolution of 
ComputerComputer--based Learningbased Learning

WebWeb--based (SCORM)based (SCORM)
（（The Sharable Content Object Reference Model)The Sharable Content Object Reference Model)

Contents and Navigations are independentContents and Navigations are independent
Content module reusableContent module reusable
Any content module could be upgradedAny content module could be upgraded
Navigation could be flexible by each traineeNavigation could be flexible by each trainee
Anybody could access through internetAnybody could access through internet

Needs broadband infrastructureNeeds broadband infrastructure
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Content AggregationContent Aggregation
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1.Introduction1.Introduction

Evolution of Computer Based TrainingEvolution of Computer Based Training

Global Standardization Global Standardization 
(SCORM)(SCORM)
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Global Standardization historyGlobal Standardization history

AICC:Aviation Industry CBT Committee
IEEE: Institute of Electrical and Electronics Engineers
IMS: IMS Global Consortium Inc.

Content Structure

Runtime Communication

Content Structure

Sequencing
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Standard Evolution ProcessStandard Evolution Process
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SCORMSCORM

The Sharable Content Object Reference ModelThe Sharable Content Object Reference Model
The Department of Defense (DOD) established the The Department of Defense (DOD) established the 
Advanced Distributed Learning (ADL)Advanced Distributed Learning (ADL) Initiative in Initiative in 
1997 to use learning and information technologies to 1997 to use learning and information technologies to 
modernize education and training.modernize education and training.
SCORM affects/implements the instructional design SCORM affects/implements the instructional design 
and development process of a Weband development process of a Web--based training, as based training, as 
well as how the designer or developer could approach well as how the designer or developer could approach 
course developmentcourse development
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Role of Global StandardRole of Global Standard

Content 1

Content 2

Content 3

LMS A

LMS B

LMS C

SCORM
Global Standard
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SCORMSCORM--based LMS overviewbased LMS overview

http://www.rhassociates.com/scorm.htm

Sequencing, SCO will 
implement sequencing, too

Content 
aggregation, 
management

Communication 
between LMS 

and SCO
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SCORM SCORM -- three aspectsthree aspects
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Five TopicsFive Topics

1. Introduction1. Introduction

２．２．Content Aggregation Content Aggregation 
Model (CAM)Model (CAM)

3. Runtime Environment Model (RTE)3. Runtime Environment Model (RTE)

4. Sequence and Navigation Model (SN, from 4. Sequence and Navigation Model (SN, from 
1.3)1.3)

5. 5. Current LMS and issuesCurrent LMS and issues
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２．２．Content Aggregation Model Content Aggregation Model 
(CAM)(CAM)

ASSETASSET
SCOSCO
MetaMeta--datadata
Relationship to IDRelationship to ID
Manifest FileManifest File
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AssetAsset
Assets is an electronic representation of media, such as text, images, sound or any other 
piece of data
- Minimum element
- No communication to LMS 

2003.12.16 18Access21.Ltd   N.Motoshima

AssetAsset

You could think it as an each sole courseware;You could think it as an each sole courseware;
PowerPointPowerPoint ..pptppt
WordWord .doc.doc
FlashFlash ..flafla
ImageImage .jpg, ..jpg, .pngpng
VideoVideo .mpg, ..mpg, .aviavi
TextText e.t.ce.t.c
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２．２．Content Aggregation Model Content Aggregation Model 
(CAM)(CAM)

ASSETASSET

SCOSCO
MetaMeta--datadata
Relationship to IDRelationship to ID
Manifest FileManifest File
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SCOSCO
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SCO constructSCO construct

All unified

An elementary introduction

Separately Reusable
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SCOSCO’’ss naturenature

A statement of the objective, introductory 
material, an overview and/or advanced 
organizer
⇒ Attribute, location, organization
A unit of instruction or an instructional 
activity (tutorial, simulation or media 
experience) 
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SCO SCO -- LMSLMS

Sharable Content Objects (Sharable Content Objects (SCOsSCOs) are learning ) are learning 
activities that are delivered to the learner and activities that are delivered to the learner and 
““trackedtracked”” by a Learning Management System by a Learning Management System 
(LMS). (LMS). 
SCOsSCOs represent a collection of one or more represent a collection of one or more 
assets that utilize the SCORM Runassets that utilize the SCORM Run--Time Time 
Environment (RTE) to communicate with the Environment (RTE) to communicate with the 
LMS.LMS.
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Contents structure modelContents structure model

http://www.teleologic.net/SCORM/images/scorm_graphic_b_screen3.jpg
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２．２．Content Aggregation Model Content Aggregation Model 
(CAM)(CAM)

ASSETASSET
SCOSCO

MetaMeta--datadata
Relationship to IDRelationship to ID
Manifest FileManifest File
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MetaMeta--datadata
1. General 1. General –– information that describes the resource as a wholeinformation that describes the resource as a whole
2. Lifecycle 2. Lifecycle –– features related to the history and current state of the features related to the history and current state of the 
resource and the individuals who have created the resourceresource and the individuals who have created the resource
3. Meta3. Meta--metadata metadata –– information about the metainformation about the meta--data recorddata record
4. Technical 4. Technical –– technicaltechnical requirements and characteristics of the requirements and characteristics of the 
resourceresource
5. Educational 5. Educational –– educationaleducational characteristics of the resourcecharacteristics of the resource
6. Rights 6. Rights –– intellectual property rights and conditions of use for the intellectual property rights and conditions of use for the 
resourceresource
7. Relation 7. Relation –– the relationship between this resource and other targeted the relationship between this resource and other targeted 
resourcesresources
8. Annotation 8. Annotation –– comments on the educational use of the resource and comments on the educational use of the resource and 
information on when and by whom the comments were createdinformation on when and by whom the comments were created
9. Classification 9. Classification –– where this resource falls within a particular where this resource falls within a particular 
classificationclassification

Applied for SCO and AssetApplied for SCO and Asset
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1. General1. General
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2. Lifecycle2. Lifecycle
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4. Technical4. Technical
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5. Educational5. Educational
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6. Right, 7. Relation6. Right, 7. Relation
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２．２．Content Aggregation Model Content Aggregation Model 
(CAM)(CAM)

ASSETASSET
SCOSCO
MetaMeta--datadata

Relationship to IDRelationship to ID
Manifest FileManifest File
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Instruction DesignInstruction Design

The way of BoeingThe way of Boeing
Phase 1 AnalysisPhase 1 Analysis

Step1  Determine the business needStep1  Determine the business need
Step2 Analyze whatStep2 Analyze what’’s to be learneds to be learned

Phase 2  DesignPhase 2  Design
Step3 Define learning objectivesStep3 Define learning objectives
Step4 Develop assessmentsStep4 Develop assessments
Step5 Develop learning solutionsStep5 Develop learning solutions
Step6 Select Presentation methodsStep6 Select Presentation methods

What you can do ?
What can you make?

How to evaluate it?
(Competency)

What did you 
learn?

2003.12.16 34Access21.Ltd   N.Motoshima

Instruction DesignInstruction Design

Phase 3  DevelopPhase 3  Develop
Step7 Acquire/Produce materialsStep7 Acquire/Produce materials
Step8 Test and reviseStep8 Test and revise

Phase 4  DeliverPhase 4  Deliver
Step9 Deploy and publish the trainingStep9 Deploy and publish the training

Phase 5 EvaluatePhase 5 Evaluate
Step10 Revise the trainingStep10 Revise the training
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Instruction DesignInstruction Design

Analysis, SOW, TFEA, Assemble Production Analysis, SOW, TFEA, Assemble Production 
TeamTeam 40%40%
Design, GUI, Interactivity, Assessments, Design, GUI, Interactivity, Assessments, 
StoryboardStoryboard 20%20%
Template Design, AuthorTemplate Design, Author 20%20%
Produce mediasProduce medias 14%14%
Testing, AlphaTesting, Alpha--Beta, UsabilityBeta, Usability 6%6%
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Relationship to IDRelationship to ID

AnalysisAnalysis
Goal settingGoal setting
Evaluation MethodEvaluation Method
Design structure/NavigationDesign structure/Navigation
Develop contentsDevelop contents
Implement contents into systemImplement contents into system
EvaluationEvaluation

LOM
-General

-Lifecycle
-Technical

-Educational
-Right

etc

Attach attributes 
as meta data
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Relationship to IDRelationship to ID

AnalysisAnalysis
Goal settingGoal setting
Evaluation MethodEvaluation Method
Design structure/NavigationDesign structure/Navigation
Develop contentsDevelop contents
Implement contents into systemImplement contents into system
EvaluationEvaluation

LOM
-General

-Lifecycle
-Technical

-Educational
-Right

etc

(Recycle)
Retrieve
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２．２．Content Aggregation Model Content Aggregation Model 
(CAM)(CAM)

ASSETASSET
SCOSCO
MetaMeta--datadata
Relationship to IDRelationship to ID

Manifest FileManifest File
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Content package componentContent package component

A Special XML document describes the structure and recourses of the package. 
This special file is called as the MANIFEST file “imsmanifest.xml”. 
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ResourcesResources
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Manifest FileManifest File
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Manifest File, MetaManifest File, Meta--data Filedata File



8

2003.12.16 43Access21.Ltd   N.Motoshima

SCO SCO –– LMS (summary)LMS (summary)

A SCOA SCO andand an asset, can be described an asset, can be described with metawith meta--data to data to 
allow for search and discoveryallow for search and discovery by providing descriptive by providing descriptive 
information about the content represented in the SCO. With information about the content represented in the SCO. With 
the use of metathe use of meta--data, data, SCOsSCOs can become searchable within can become searchable within 
content repositories, thereby enhancing opportunities for reuse.content repositories, thereby enhancing opportunities for reuse.
MetaMeta--data regard SCO is data regard SCO is an implementation of instructional an implementation of instructional 
designdesign
SCOsSCOs are learning activities that are delivered to the learner are learning activities that are delivered to the learner 
and and ““trackedtracked”” by a LMSby a LMS. . SCOsSCOs represent a collection of one represent a collection of one 
or more assets that utilize the SCORM Runor more assets that utilize the SCORM Run--Time Environment Time Environment 
(RTE) to communicate with the LMS.(RTE) to communicate with the LMS.

SCO sampleSCO sample
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DemoDemo

ToolTool InstructorInstructor
VenderVender Click2learnClick2learn
http://home.click2learn.com/http://home.click2learn.com/
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Five TopicsFive Topics

1. Introduction1. Introduction
2.Content Aggregation Model (CAM)2.Content Aggregation Model (CAM)

3. Runtime Environment 3. Runtime Environment 
Model (RTE)Model (RTE)

4. Sequence and Navigation Model (SN, from 4. Sequence and Navigation Model (SN, from 
1.3)1.3)

5. 5. Current LMS and issuesCurrent LMS and issues
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3. Runtime Environment Model 3. Runtime Environment Model 
(RTE)(RTE)

Communication/TransactionCommunication/Transaction
Application Program Interface Application Program Interface 
Three core points for RTEThree core points for RTE

Document Object ModelDocument Object Model
Data modelData model
Communication SessionCommunication Session
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Communication between Communication between 
contents (SCO) and system (LMS)contents (SCO) and system (LMS)
Application layer communicationApplication layer communication
Various methods to make a communicationVarious methods to make a communication

http protocolhttp protocol
Perl, Perl, PhpPhp, PL/SQL  etc, PL/SQL  etc

JAVA Class JAVA Class : processing in Client: processing in Client
Web services (SOAP, WSDL) Web services (SOAP, WSDL) : : 
communication between Client & Servercommunication between Client & Server
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Runtime transactionRuntime transaction
Client side Server side

Web
server

LMS
server

DB server

Digital

    Browser

SCO_ 01

SCO_ 02

SCO_ 03

ITEM A

ITEM B

SCO_ 01

ITEM 1

API adapter
(provided by LMS)

Content

System

NTT-X,Inc 2003

Web Service
(SOAP, WSDL)

Content 
Aggregation

Runtime 
Environment

Obj_ 01

Obj_ 02

Obj_ 03

ITEM A

ITEM B

Obj_ 01

ITEM 1

DOM
Communication (Session)

API with data model

Manifest 
file

Tracking 
Record
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Client interfaceClient interface

LMS Flame
LMS controls this flame.

SCO Flame
SCO controls this flame.

API Flame
API adapter (not visual)

NTT-X, Inc, 2003
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LMS communication to SCOLMS communication to SCO
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3. Runtime Environment Model 3. Runtime Environment Model 
(RTE)(RTE)

Communication/TransactionCommunication/Transaction

Application Program InterfaceApplication Program Interface
Three core points for RTEThree core points for RTE

Document Object ModelDocument Object Model
Data modelData model
Communication SessionCommunication Session
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Application Program Interface Application Program Interface 
(API)(API)

The API defines a standardized means for The API defines a standardized means for SCOsSCOs to to 
communicate with the LMS. communicate with the LMS. 
The LMS does not initiate communications; SCO resources The LMS does not initiate communications; SCO resources 
initiate all communication to the API adapter (DOM object, initiate all communication to the API adapter (DOM object, 
instance). instance). 
The API makes communication with parameters of the data The API makes communication with parameters of the data 
model elements to the LMS. model elements to the LMS. 
SCOsSCOs will communicate with the API via JavaScript calls. will communicate with the API via JavaScript calls. 
JavaScript is the common thread between JavaScript is the common thread between SCOsSCOs and and LMSsLMSs..

API Sample1API Sample1
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LMS responsibilityLMS responsibility

SCO requests LMS to provide API instance as SCO requests LMS to provide API instance as 
defined by SCORM (IEEE)defined by SCORM (IEEE)
LMS provides API instance which has a common LMS provides API instance which has a common 
namename
The API shield SCO from the particular The API shield SCO from the particular 
implementation detail.implementation detail.
LMS must launch SCO in a window which should be LMS must launch SCO in a window which should be 
a child/frame window of LMS that contains API a child/frame window of LMS that contains API 
instance. instance. 

Record learnerRecord learner’’s historys history
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SCO responsibilitySCO responsibility

SCO must be able to find API instance (API SCO must be able to find API instance (API 
must be downloaded before SCO download!)must be downloaded before SCO download!)
SCO communicates to LMS through APISCO communicates to LMS through API

Courseware, Supplemental materials, Courseware, Supplemental materials, 
teaching note, question, answer, scoring teaching note, question, answer, scoring 
logiclogic
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3. Runtime Environment Model 3. Runtime Environment Model 
(RTE)(RTE)

Communication/TransactionCommunication/Transaction
Application Program Interface Application Program Interface 
Three core points for RTEThree core points for RTE

Document Object ModelDocument Object Model
Data modelData model
Communication SessionCommunication Session
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DOM DefinitionDOM Definition

The Document Object Model is a platformThe Document Object Model is a platform--andand--
language neutral interface that will allow programs language neutral interface that will allow programs 
and scripts to and scripts to dynamically access and update the dynamically access and update the 
content, structure and style of documents.content, structure and style of documents.
The document can be further processed and the The document can be further processed and the 
results of that processing can be incorporated back results of that processing can be incorporated back 
into the presented page. into the presented page. 

(W3C Definition, in a huge specification of DOM) (W3C Definition, in a huge specification of DOM) 
http://www.w3.org/DOM/http://www.w3.org/DOM/
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Content StructureContent Structure

Content structure is defined by sample.xml

ROOT

categorycategory

Element

Overview Content

TitleElement

Overview Content

Title
Element

Overview Content

TitleElement

Overview Content

Title

Name Name
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DOM utilizationDOM utilization-- samplesample
…………
public class public class DomSampleDomSample {{

/**/**
* Start Class* Start Class
*/*/

public static void public static void main(Stringmain(String[] [] argsargs) {) {
try {try {

// Create Document// Create Document
DocumentBuilderFactoryDocumentBuilderFactory dbfactorydbfactory ==

DocumentBuilderFactory.newInstanceDocumentBuilderFactory.newInstance();();
DocumentBuilderDocumentBuilder builder = builder = dbfactory.newDocumentBuilderdbfactory.newDocumentBuilder();();

Document Document docdoc = = builder.parse(newbuilder.parse(new FileFile("sample.xml("sample.xml"));"));

// Get root element// Get root element
Element Element rootroot = = doc.doc.getDocumentElementgetDocumentElement();();
System.out.println(System.out.println(““TagTag name of elementname of element：：" + " + root.root.getTagNamegetTagName());());

- Method : tool to 
make process
-Valuable(Instance) : 
vessel to keep values
- Instance hold some 
specific methods
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DOM utilizationDOM utilization-- samplesample
// Get node list of  each Category element, make a process for e// Get node list of  each Category element, make a process for each nodeach node

NodeListNodeList categoryListcategoryList = = rootroot..getElementsByTagName("CategorygetElementsByTagName("Category");");
for (for (intint i = 0; i < i = 0; i < categoryList.getLengthcategoryList.getLength(); i++) {(); i++) {

Element Element categoryElementcategoryElement = (= (Element)Element)categoryListcategoryList..item(iitem(i););
String String categoryNamecategoryName = = categoryElementcategoryElement..getAttributegetAttribute("Name("Name");");

// Get node list of each Element, make a process for each node// Get node list of each Element, make a process for each node
NodeListNodeList elementListelementList ==

categoryElement.getElementsByTagName("ElementcategoryElement.getElementsByTagName("Element");");
for (for (intint j = 0; j < j = 0; j < elementList.getLengthelementList.getLength(); j++) {(); j++) {

Element Element elementElementelementElement = (= (Element)elementList.item(jElement)elementList.item(j););
String String titletitle = = elementElement.getAttributeelementElement.getAttribute("Title("Title");");

// Get the value of overview element// Get the value of overview element
NodeListNodeList overviewListoverviewList ==

elementElement.getElementsByTagNameelementElement.getElementsByTagName("Overview("Overview");");
Element Element overviewElementoverviewElement = (Element)overviewList.item(0);= (Element)overviewList.item(0);
String String overviewoverview ==

overviewElement.getFirstChild().getNodeValueoverviewElement.getFirstChild().getNodeValue();();
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DOM utilization DOM utilization -- samplesample
// Get the value of Contents elements// Get the value of Contents elements

NodeListNodeList contentsListcontentsList ==
elementElement.getElementsByTagNameelementElement.getElementsByTagName("Contents("Contents");");

Element Element contentsElementcontentsElement = (Element)contentsList.item(0);= (Element)contentsList.item(0);
String String contentscontents ==

contentsElement.getFirstChild().getNodeValuecontentsElement.getFirstChild().getNodeValue();              ();              
// Print the value// Print the value

System.out.printlnSystem.out.println("("----------------------------------------------------------------");");
System.out.println(System.out.println(““CategoryCategory= " + = " + categoryNamecategoryName););
System.out.println(System.out.println(““TitleTitle= " += " + titletitle););
System.out.println(System.out.println(““overviewoverview = " += " + overviewoverview););
System.out.println(System.out.println(““contentscontents = " + = " + contentscontents););

}}
}}

} catch (Exception ex) {} catch (Exception ex) {
System.out.println(ex.getMessageSystem.out.println(ex.getMessage());());
ex.printStackTraceex.printStackTrace();();

}}
}}

}}



11

2003.12.16 61Access21.Ltd   N.Motoshima

API in RTEAPI in RTE

Session method

Data transfer method

Support method
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InitializeInitialize
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API instance transitionAPI instance transition
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Merit of Standardized DOMMerit of Standardized DOM

DonDon’’t need to make a specific programming to t need to make a specific programming to 
accomplish a specific taskaccomplish a specific task
SCO could communicate to any SCO could communicate to any LMSsLMSs which which 
provide with Standardized API instanceprovide with Standardized API instance
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3. Runtime Environment Model 3. Runtime Environment Model 
(RTE)(RTE)

Communication/TransactionCommunication/Transaction
Application Program Interface Application Program Interface 
Three core points for RTEThree core points for RTE

Document Object ModelDocument Object Model

Data modelData model
Communication SessionCommunication Session
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Data modelData model

A set of standardized parameter of API A set of standardized parameter of API 
methods,  for example;methods,  for example;

Number of learnersNumber of learners
GetValue(GetValue(““cmi.comments_from_learner._countcmi.comments_from_learner._count))

Record the response from a learnerRecord the response from a learner
SetValue(SetValue(““cmi.interactions.0.learner_responsecmi.interactions.0.learner_response””,,””truetrue””))
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Data Model in APIData Model in API
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A sample of data model descriptionA sample of data model description
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InteractionsInteractions

cmi.interactions._childrencmi.interactions._children
Get a list of supported data model elements (node)Get a list of supported data model elements (node)

cmi.interactions._countcmi.interactions._count
Get the number of interactionsGet the number of interactions

cmi.interactions.n.idcmi.interactions.n.id
SetValue(cmi.interactions.4.idSetValue(cmi.interactions.4.id””,,””Question 5Question 5””))

cmi.interactions.n.typecmi.interactions.n.type true/false, multiple, choice, true/false, multiple, choice, fill_infill_in, matching  etc, matching  etc

SetValue(SetValue(““cmi.interactions,3,typecmi.interactions,3,type””,,””truetrue--falsefalse””))

cmi.interactions.n.objectives.n.idcmi.interactions.n.objectives.n.id
GetValue(GetValue(““cmi.interaction.2.objectives.0.id)cmi.interaction.2.objectives.0.id)

cmi.interactions.n.correct_response._countcmi.interactions.n.correct_response._count
GetValue(GetValue(““cmi.interactions.n.correct_response._countcmi.interactions.n.correct_response._count””)) etcetc

A kind of Prefix
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Comments from learnerComments from learner

cmi.comments_from_learner._childrencmi.comments_from_learner._children
Get a list of supported data model elements (node)Get a list of supported data model elements (node)

cmi.comments_from_learner._countcmi.comments_from_learner._count
Get the number of learner commentsGet the number of learner comments

cmi.comments_from_learner.n.commentcmi.comments_from_learner.n.comment
GetValue(GetValue(““cmi.comments_from_learner.2.comment)cmi.comments_from_learner.2.comment)

cmi.comments_from_learner.n.data_timecmi.comments_from_learner.n.data_time
SetValue(SetValue(““Cmi.comments_from_learner.n.data_timeCmi.comments_from_learner.n.data_time””,,””20032003--0707--
21T04:01:4521T04:01:45””))
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ObjectivesObjectives

cmi.objectives._childrencmi.objectives._children
Get a list of supported data model elements (node)Get a list of supported data model elements (node)

cmi.objectives._countcmi.objectives._count
Get the number of objectivesGet the number of objectives

cmi.objectives.n.score.scaledcmi.objectives.n.score.scaled
Performance of learners for the objective Performance of learners for the objective --1 to 11 to 1
SetValue(SetValue(““cmi.objectives.0.score.scaledcmi.objectives.0.score.scaled””,,““0.73450.7345””))

cmi.objectives.n.score.mincmi.objectives.n.score.min
Minimum valueMinimum value
SetValue(SetValue(““cmi.objectives.0.score.mincmi.objectives.0.score.min””,,““1010””))

cmi.objectives.n.success_statuscmi.objectives.n.success_status
Passed, failed, unknownPassed, failed, unknown
SetValue(SetValue(““cmi.objectives.0.success_statuscmi.objectives.0.success_status””,,““failedfailed””))

cmi.objectives.n.completion_statuscmi.objectives.n.completion_status
Completed, incomplete, Completed, incomplete, not_attemptnot_attempt, unknown, unknown
SetValue(SetValue(““cmi.objectives.0.completion_statuscmi.objectives.0.completion_status””,,““imcompleteimcomplete””))

Related to
Sequencing
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ScoreScore

cmi.score._childrencmi.score._children
cmi.score.scaledcmi.score.scaled value is value is --1 to 11 to 1

SetValue(SetValue(““cmi.score.scaledcmi.score.scaled””,,””0,560,56””))

cmi.score.rawcmi.score.raw real number valuereal number value
SetValue(SetValue(““cmi.score.rawcmi.score.raw””,,””7272””))

cmi.score.maxcmi.score.max real number valuereal number value
SetValue(SetValue(““cmi.score.maxcmi.score.max””,,””300300””))

cmi.score.mincmi.score.min real number valuereal number value
SetValue(SetValue(““cmi.score.mincmi.score.min””,,””11””))
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OthersOthers

cmi.completion_statuscmi.completion_status
complete, complete, imcompleteimcomplete, , not_attemptednot_attempted, unknown, unknown

SetValue(SetValue(““cmi.completion_statuscmi.completion_status””,,””imcompleteimcomplete””))
cmi.creditcmi.credit pass or failpass or fail

GetValue(GetValue(““cmi.creditcmi.credit””))
cmi.entrycmi.entry previous access to SCOprevious access to SCO

GetValue(GetValue(““cmi.entrycmi.entry””))
cmi.exitcmi.exit time out, log out, suspendtime out, log out, suspend

SetValue(SetValue(““cmi.exitcmi.exit””, , ““suspendsuspend””))
cmi.learner_namecmi.learner_name

GetValue(GetValue(““cmi.learner_namecmi.learner_name””))
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OthersOthers
cmi.scaled_passing_scorecmi.scaled_passing_score

GetValue(GetValue(““cmi.scaled_passing_scorecmi.scaled_passing_score””))
cmi.success_statuscmi.success_status passed, failed, unknownpassed, failed, unknown

SetValue(SetValue(““cmi.success_statuscmi.success_status””,,””passedpassed””))
cmi.learner_idcmi.learner_id

GetValue(GetValue(““cmi.learner_idcmi.learner_id””))
cmi.time_limit_actioncmi.time_limit_action exit_messageexit_message, , continue_messagecontinue_message, , 
exit_no_messageexit_no_message, , continue_no_messagecontinue_no_message

SetValue(SetValue(““cmi.time_limit_actioncmi.time_limit_action””, , exit_messageexit_message))
cmi.session_timecmi.session_time

SetValue(SetValue(““cmi.session_timecmi.session_time””,,””PT1H5MPT1H5M””))
cmi.total_timecmi.total_time

GetValue(GetValue(““cmi.total_timecmi.total_time””))
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Responding to errorResponding to error

Error happens!!  Response should be written to directError happens!!  Response should be written to direct
1. Already initialized, Termination failure, Termination 1. Already initialized, Termination failure, Termination 

before initialized, retrieve data after terminate, store before initialized, retrieve data after terminate, store 
data before initialized, etcdata before initialized, etc

2. General argument error, get/set/commit error, etc2. General argument error, get/set/commit error, etc
3. Undefined data model, unimplemented data model, 3. Undefined data model, unimplemented data model, 

read only/write only, out of range, type mismatch, etcread only/write only, out of range, type mismatch, etc
4. Element does not have a child/parent, etc4. Element does not have a child/parent, etc
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Error codeError code

1

2

3

4

SCORM - RTE specification
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3. Runtime Environment Model 3. Runtime Environment Model 
(RTE)(RTE)

Communication/TransactionCommunication/Transaction
Application Program Interface Application Program Interface 
Three core points for RTEThree core points for RTE

Document Object ModelDocument Object Model
Data modelData model

Communication SessionCommunication Session
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Communication SessionCommunication Session

API and SCO 
are 

downloaded 
into client

SCO begins 
communication 

with API to 
LMS

SCO terminate 
communication 

with API to 
LMS
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Communication ProtocolCommunication Protocol
communication

through API

Session control
through API
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Session Control Programming (PHP)Session Control Programming (PHP)
CookieCookie

<form action="" method="post"><form action="" method="post">
<input type="text" name="<input type="text" name="userNameuserName" value="">" value="">
<input type="submit" value=<input type="submit" value=““send">send">
</form></form>
<?<?phpphp
if($_POST['userNameif($_POST['userName']) {']) {

setcookiesetcookie ("("userNameuserName", $userName,time()+60*60*24*30);", $userName,time()+60*60*24*30);
}}
ifif($_COOKIE($_COOKIE['userName['userName']) {']) {

echo echo ““Hello".$_COOKIE['userNameHello".$_COOKIE['userName'].'].““, Welcome! again";, Welcome! again";
} } elseif($_POST[userNameelseif($_POST[userName]) {]) {

echo echo ““Hello".$_POST['userNameHello".$_POST['userName'].'].““, Welcome";, Welcome";
}}
?>?>

SetcookieSetcookie function which set cookiefunction which set cookie
$_COOKIE$_COOKIE array which covers cookie informationarray which covers cookie information
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Session Control Programming (PHP)Session Control Programming (PHP)

<?<?phpphp
session_set_cookie_params(0, /~JICA/session_set_cookie_params(0, /~JICA/phpphp/");/");
session_name(session_name(““LoninLonin");");
session_startsession_start();();

?>?>
<form action="ses1.php?<?<form action="ses1.php?<?phpphp echo echo strip_tags(SIDstrip_tags(SID)?>" method="post">)?>" method="post">
<p>message<p>message：： <input name="<input name="msgmsg">">
</form></form>

<?<?phpphp
if if ($_($_POST['msgPOST['msg'])']) {{
$_$_SESSION['msgsSESSION['msgs']'] .= .= htmlspecialchars($_POST['msghtmlspecialchars($_POST['msg']);']);
$_$_SESSION['msgsSESSION['msgs'] .= "'] .= "¥¥n";n";

}}
if ($_if ($_SESSION['msgsSESSION['msgs']) {']) {

echo "<p>past messageecho "<p>past message：：¥¥n";n";
echo $_echo $_SESSION['msgsSESSION['msgs'];'];

}}
?>?>

$_POST, $_SESSION$_POST, $_SESSION Array which covers POST data, Session dataArray which covers POST data, Session data
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Session Control Programming Session Control Programming 
(JAVA)(JAVA)

Set sessionSet session
……....
public class public class HelloWorldStartSessionHelloWorldStartSession extends extends HttpServletHttpServlet {{

//HTTP request control//HTTP request control
public void public void service(HttpServletRequestservice(HttpServletRequest request,request,

HttpServletResponseHttpServletResponse response)response)
throws throws ServletExceptionServletException, , IOExceptionIOException {{

// Start session// Start session
HttpSessionHttpSession sessionsession = = request.request.getSessiongetSession(true(true););
// set attribute to session// set attribute to session
session.session.setAttributesetAttribute("MESSAGE("MESSAGE" , "Hello World");" , "Hello World");
session.setAttribute("DATEsession.setAttribute("DATE" , new Date());" , new Date());
response.setContentType("textresponse.setContentType("text/html; /html; charsetcharset==Shift_JISShift_JIS");");

API Sample1API Sample1

- Method : tool to 
make process
-Valuable(Instance) 
: vessel to keep 
values
- Instance hold 
some specific 
methods
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Session Control Programming  Session Control Programming  
(JAVA)(JAVA)

Check sessionCheck session
……....
public class public class HelloWorldTestSessionHelloWorldTestSession extends extends HttpServletHttpServlet {{

//HTTP request//HTTP request
public void public void service(HttpServletRequestservice(HttpServletRequest request,request,

HttpServletResponseHttpServletResponse response)response)
throws throws ServletExceptionServletException, , IOExceptionIOException {{

// Get session// Get session
HttpSessionHttpSession sessionsession = = request.request.getSessiongetSession(false(false););
String String msgmsg;;
if (session == null) { // No Sessionif (session == null) { // No Session
msgmsg = = ““No Session!!";No Session!!";

} else { // There is a Session} else { // There is a Session
// Get Session data// Get Session data
String String messagemessage = (= (String)session.String)session.getAttributegetAttribute("MESSAGE("MESSAGE");");
Date Date datedate = (= (Date)session.getAttribute("DATEDate)session.getAttribute("DATE");");
msgmsg = = ““There is a session!!<There is a session!!<brbr>" +>" +

““Message recorded in session is <Message recorded in session is <brbr>" + >" + ……. "<b>" + . "<b>" + messagemessage + "</b><+ "</b><brbr>" +>" +
““Session start time is " + Session start time is " + datedate..toStringtoString() ;() ;

}}

2003.12.16 84Access21.Ltd   N.Motoshima

Session TransactionSession Transaction

While you login, this login status continues during While you login, this login status continues during 
your surfing. How it comes?, because HTTP session your surfing. How it comes?, because HTTP session 
(Layer 4) closes every request/response.(Layer 4) closes every request/response.

““CookieCookie””
Cookies are a general mechanism which server side Cookies are a general mechanism which server side 
connections (such as CGI scripts) can use to both store and connections (such as CGI scripts) can use to both store and 
retrieve information on the client side of the connection.retrieve information on the client side of the connection.
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Session Transaction stepSession Transaction step
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Session Transaction stepSession Transaction step

Client to ServerClient to Server
POST /shopping/login HTTP/1.1 [form data]POST /shopping/login HTTP/1.1 [form data]

Server to ClientServer to Client
HTTP/1.1 200 OKHTTP/1.1 200 OK
SetSet--Cookie: Customer=" Cookie: Customer=" NandaharaNandahara "; "; 

Path="/shopping";Path="/shopping";
Client to ServerClient to Server

POST /shopping/pickitem HTTP/1.1POST /shopping/pickitem HTTP/1.1
Cookie: Customer=" Cookie: Customer=" NandaharaNandahara ";";
[form data][form data]
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Session Transaction stepSession Transaction step
Server to ClientServer to Client

HTTP/1.1 200 OKHTTP/1.1 200 OK
SetSet--Cookie: Part_Number="PC"; Path="/shopping"Cookie: Part_Number="PC"; Path="/shopping"

Client to ServerClient to Server
POST /shopping/shipping HTTP/1.1 Cookie: POST /shopping/shipping HTTP/1.1 Cookie: 
Customer=Customer=““NandaharaNandahara "; Part_Number="PC"; [form data]"; Part_Number="PC"; [form data]

Server to ClientServer to Client
HTTP/1.1 200 OKHTTP/1.1 200 OK
SetSet--Cookie: Shipping=Cookie: Shipping=““Fedex"; Path="/shopping"Fedex"; Path="/shopping"

Client to ServerClient to Server
POST /shopping/process HTTP/1.1POST /shopping/process HTTP/1.1
Cookie: Customer=" Cookie: Customer=" NandaharaNandahara "; Part_Number="PC"; "; Part_Number="PC"; 
Shipping=Shipping=““Fedex";Fedex";
[form data][form data]
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Session control from DB view pointSession control from DB view point
Abstract diagram of usual transactionAbstract diagram of usual transaction

 

I te m   
 Ite m  I D  
 N a m e  
 D es c . 
 R e g is ter e d  T im e 
 U se r  I D  

C o m p a n y  
 C o m p a n y  ID   
 N a m e  
 A d dr e s s  
 S a le s  
R e g is te r e d  T im e

U se r   
 U ser  I D  
 N a m e  
 A d dr e s s  
 R e g is te r e d  T im e
 
*  U se r b e lo n gs  to  
C o m p a n y

L o g in

S e ss io n
S e s s io n  ID
U se r  ID  

B r o w sB r ow s

c o n ta c t

C o n ta c t 
 
S e s s io n  I D  
Ite m  ID  

I te m  
B ro w se d  
 
S e ss io n  I D  
Ite m  ID  

U s er   
 U se r  I D  
 N a m e  
 A d d r e s s  
 R e g is ter e d  T im e
 
*  U s er  b e lo n g s  to  
C o m p a n y  

C o m p a n y  
 C om p a n y  I D   
 N a m e  
 A d d r e s s  
 S a le s  
R e g is te r ed  T im e  

C o m p ./U se r  
B r o w sed  
 
S e s s io n  I D  
C o m p a n y  ID /  
 U ser  ID  

Database

LMS
SCO SCO

SCO

2003.12.16 89Access21.Ltd   N.Motoshima

Session control from DB view pointSession control from DB view point

Item DescriptionItem Description
Item ID, User IDItem ID, User ID

Item ID User ID Item category To sell To buy Item Title Item description Date
1017603 1041644 152 1 0 Papyrus ancient paper… 2003/1/15 11:09
1017604 1051317 1 0 1 computer mobile…. 2003/1/15 11:10
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Session control from DB view pointSession control from DB view point

User DescriptionUser Description
User ID, Company IDUser ID, Company ID

User ID Company ID status Country State Last Name Date Title
1055020 1054490 610 1121 99 Sungwook 2003/1/22 14:08 Director
1055021 1054491 610 9000 28 Akihisa 2003/1/22 15:29 manager
1055040 1054510 610 9000 14 Hiroshi 2003/1/22 15:27 GM
1055060 1054530 610 1240 99 Naohiro 2003/1/23 9:56 sales
1055080 1054550 610 9000 13 Shigenori 2003/1/22 15:21 President
1055101 1054570 610 6110 02 Lars 2003/1/22 15:17 team leader
1055102 44256 610 9000 13 Noritaka 2003/1/22 15:13 PM
1055140 52623 620 9000 35 Kouta 2003/1/22 15:36 sales
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Session control from DB view pointSession control from DB view point

Who made login, and when ?Who made login, and when ?
Login session ID vs. User ID (Object)Login session ID vs. User ID (Object)

Login session IDWhat time in What time out User ID (Object) IP address
133738 2002/12/1 1:24 2002/12/1 1:25 1018270 62.47.92.176
133739 2002/12/1 2:01 2002/12/1 2:19 1028891 203.190.35.146
133741 2002/12/1 2:54 2002/12/1 3:09 1027253 161.184.29.198
133744 2002/12/1 7:17 2002/12/1 7:25 1045742 212.93.149.122
133746 2002/12/1 8:48 2002/12/1 8:48 1045141 202.150.0.13
133747 2002/12/1 8:57 2002/12/1 11:30 1032652 217.117.9.58
133748 2002/12/1 9:47 2002/12/1 9:48 68448 200.1.182.71
133749 2002/12/1 10:17 2002/12/1 10:37 68448 200.1.182.71
133750 2002/12/1 10:22 2002/12/1 11:52 1045820 216.139.172.18

2003.12.16 92Access21.Ltd   N.Motoshima

Session control from DB view pointSession control from DB view point
To which item is each session related?To which item is each session related?

= Which = Which course(SCOcourse(SCO) is browsed) is browsed

Login session ID vs. Item IDLogin session ID vs. Item ID
Item ID (target) Login session ID

1017503 143884
1017503 143905
1017503 143907
1017503 143922
1017503 143971
1017503 143991
1017503 143994
1017503 143997
1017503 144001
1017503 144006
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Session control from DB view pointSession control from DB view point

Who (Trainee) contacted to whom (Trainer)?Who (Trainee) contacted to whom (Trainer)?
Contact ID vs. Login session ID vs. Item IDContact ID vs. Login session ID vs. Item ID

Contact ID Login session ID Item ID (target)
164 890 1000080
450 3162 1000380
451 3165 1000381
452 3165 1000381
453 3165 1000381
454 3166 1000381
924 5465 1000330
925 5478 1000560
926 5478 1000560
927 5478 1000560
984 5676 1000332
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Session control from DB view pointSession control from DB view point

DynamicDynamic
Login session IDLogin session ID vs. User ID (Object)vs. User ID (Object)
Login session IDLogin session ID vs. Item ID (Object)vs. Item ID (Object)
Login session IDLogin session ID vs. User ID (Target)vs. User ID (Target)
Login session IDLogin session ID vs. Item ID (Target)vs. Item ID (Target)
Contact ID vs. Login session ID vs. Item IDContact ID vs. Login session ID vs. Item ID

StaticStatic
User ID, Company IDUser ID, Company ID
Item ID, User IDItem ID, User ID

Each ID is related to othersEach ID is related to others
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Courseware recordCourseware record
-- Learning Management Learning Management --
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Courseware recordCourseware record
-- Learning Management Learning Management --
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TrainerTrainer--Trainee transactionTrainee transaction
-- Learning Management Learning Management --

TrainerA TrainerB TrainerC TrainerD TrainerE TrainerF TrainerG TrainerH TrainerI TrainerJ Sum
Tom 9 2 29 1 64
Susan 3 4 1 32 20 8 1 1 31 62
George 21 30 5 30
Bob 18 1 7 2 8 27
catherlene 5 16 2 2 5 1 20
Michael 2 4 1 9 3 16
Vivaldi 1 1 3 6
Mika 4 4 6 21 4
Rei 3 1 33 7 4
Ralph 11 2 6 1 1 15 4
Tandra 3 21 9 3
Bill 8 1 2 11 8 3

12 28 35 82 91 1 2 2 3 9 266
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TrainerTrainer--Trainee transactionTrainee transaction
-- Learning Management Learning Management --
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Session ControlSession Control

Communication sessionCommunication session
RTE API (Layer 1RTE API (Layer 1--7)7)

Learning sessionLearning session
HTTP (Layer 1HTTP (Layer 1--5)5)
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SCO SCO –– LMS (summary)LMS (summary)

A SCO is required to act with the SCORM RTE. The A SCO is required to act with the SCORM RTE. The 
SCO must have a means to locate an SCO must have a means to locate an LMSLMS’’ss API API 
Adapter and must contain minimum API callsAdapter and must contain minimum API calls

LMSInitializeLMSInitialize((“”“”) ,  ) ,  LMSFinishLMSFinish((“”“”). ). 

Participation in the SCORM RTE also means that Participation in the SCORM RTE also means that a a 
SCO may be launched only by an LMS.SCO may be launched only by an LMS. A SCO A SCO 
may not call another SCO.may not call another SCO.
This is the reason why each module act as This is the reason why each module act as 
independently, reindependently, re--structural, restructural, re--usable.usable.
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Five topicsFive topics

1. Introduction1. Introduction
2. Content Aggregation Model (CAM)2. Content Aggregation Model (CAM)
3. Runtime Environment Model (RTE)3. Runtime Environment Model (RTE)

4. Sequence and Navigation 4. Sequence and Navigation 
Model (SN, from 1.3)Model (SN, from 1.3)

5. 5. Current LMS and issuesCurrent LMS and issues
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4. Sequence and Navigation Model4. Sequence and Navigation Model

Sequence and NavigationSequence and Navigation
Sequence and Navigation DescriptionSequence and Navigation Description

Control ModeControl Mode
Objective Description and Sequencing RuleObjective Description and Sequencing Rule
Rollup RuleRollup Rule
Overall Sequencing ProcessOverall Sequencing Process
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Sequence and NavigationSequence and Navigation
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Sequence and NavigationSequence and Navigation
LearnerLearner’’s capacity, knowledges capacity, knowledge
Completion statusCompletion status
Learning statusLearning status
Evaluation on learning objectivesEvaluation on learning objectives
Request from learnerRequest from learner
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Simple SequencingSimple Sequencing

Module

Lesson 01

Lesson 02

Lesson 03

If a learner has not complete/satisfied Lesson 01,
Lesson 02 /03 are not allowed to be browsed

Lesson 01 
Stop Forward Traversal if not completed

Lesson 01
Stop Forward Traversal if not satisfied

NTT-X, Inc, 2003
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Simple SequencingSimple Sequencing

Module

Pre-test

Lesson 01

Examinatio

Objectives A

If a learner has passed the Pre-test,
Lesson 01 / Examination are skipped.

Pre-test Write Objective A
Lesson01 Read Objective A,  Skip if satisfied
Examination    Read Objective A,  Skip if satisfied

NTT-X, Inc, 2003
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Sequence customizationSequence customization
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4. Sequence and Navigation Model4. Sequence and Navigation Model

Sequence and NavigationSequence and Navigation
Sequence and Navigation DescriptionSequence and Navigation Description

Control ModeControl Mode
Objective Description and Sequencing RuleObjective Description and Sequencing Rule
Rollup RuleRollup Rule
Overall Sequencing ProcessOverall Sequencing Process
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Sequencing Control ModeSequencing Control Mode
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Choice, FlowChoice, Flow
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Choice, FlowChoice, Flow
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Forward, ContinueForward, Continue
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4. Sequence and Navigation Model4. Sequence and Navigation Model

Sequence and NavigationSequence and Navigation
Sequence and Navigation DescriptionSequence and Navigation Description

Control ModeControl Mode

Objective Description and Objective Description and 
Sequencing RuleSequencing Rule
Rollup RuleRollup Rule
Overall Sequencing ProcessOverall Sequencing Process
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Objective Description RuleObjective Description Rule
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Sequencing rule conditions and Sequencing rule conditions and 
ActionsActions
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Sequencing rule conditionsSequencing rule conditions
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4. Sequence and Navigation Model4. Sequence and Navigation Model

Sequence and NavigationSequence and Navigation
Sequence and Navigation DescriptionSequence and Navigation Description

Control ModeControl Mode
Objective Description and Sequencing RuleObjective Description and Sequencing Rule

Rollup RuleRollup Rule
Overall Sequencing ProcessOverall Sequencing Process
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Rollup RuleRollup Rule Parent  
status
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Code sampleCode sample

If Not Completed then Stop Forward TraversalIf Not Completed then Stop Forward Traversal
If If ObjectiveAObjectiveA Satisfied then skipSatisfied then skip
If All (Satisfied, Completed) then exitIf All (Satisfied, Completed) then exit
If Any (If Any (

Objective1 Not Satisfied,Objective1 Not Satisfied,
Objective2 Not SatisfiedObjective2 Not Satisfied
) then Retry) then Retry

If If atLeastPercentatLeastPercent 50,50,
Any (Satisfied, Completed)Any (Satisfied, Completed)
then Completedthen Completed

Rollup

NTT-X, Inc, 2003
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4. Sequence and Navigation Model4. Sequence and Navigation Model

Sequence and NavigationSequence and Navigation
Sequence and Navigation DescriptionSequence and Navigation Description

Control ModeControl Mode
Objective Description and Sequencing RuleObjective Description and Sequencing Rule
Rollup RuleRollup Rule

Overall Sequencing ProcessOverall Sequencing Process
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Overall Sequencing ProcessOverall Sequencing Process

Navigation : A navigation request is Navigation : A navigation request is validatedvalidated and and 
translated into termination/sequencing requeststranslated into termination/sequencing requests
Termination : Current attempt Termination : Current attempt endsends by several by several 
manner, update the status of activitymanner, update the status of activity
Rollup : Affect the child activities to Rollup : Affect the child activities to cluster statuscluster status
Selection/Randomization : Selection/Randomization : selectionselection activityactivity
Sequencing : Identify Sequencing : Identify the next activitythe next activity to deliverto deliver
Deliver : LMS handles Deliver : LMS handles deliverydelivery of a validated of a validated 
activityactivity
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Overall Sequencing ProcessOverall Sequencing Process
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Navigation RequestNavigation RequestLearner is 
allowed to request
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Sequencing RequestSequencing RequestInternal 
Command
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Termination RequestTermination Request
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Learn MoreLearn More

ADL (Advanced Distributed Learning)ADL (Advanced Distributed Learning)
http://http://www.adlnet.orgwww.adlnet.org//

Specification documentsSpecification documents
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Five topicsFive topics

1. Introduction1. Introduction
2. Content Aggregation Model (CAM)2. Content Aggregation Model (CAM)
3. Runtime Environment Model (RTE)3. Runtime Environment Model (RTE)
4. Sequence and Navigation Model (SN, from 4. Sequence and Navigation Model (SN, from 

1.3)1.3)

5. 5. Current LMS and issuesCurrent LMS and issues
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5.Current LMS and issues5.Current LMS and issues

Major Major LMSsLMSs
SCORM Certificate systemSCORM Certificate system
Some issues from interoperability view pointSome issues from interoperability view point
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LMSsLMSs which conform to SCORMwhich conform to SCORM
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Leading Leading LMSsLMSs in the worldin the world

BlackboardBlackboard
http://http://www.blackboard.comwww.blackboard.com//

Aspen/Aspen/ToolbookToolbook Click2LearnClick2Learn
http://home.click2learn.com/http://home.click2learn.com/

Lotus Learning Management System  IBMLotus Learning Management System  IBM
http://lotus.com/lotus/offering6.nsf/wdocs/homepagehttp://lotus.com/lotus/offering6.nsf/wdocs/homepage

WebCTWebCT
http://http://www.webct.comwww.webct.com//

PathlorePathlore
http://www.pathlore.com/http://www.pathlore.com/

Global Virtual Academy  (Korea)Global Virtual Academy  (Korea)
http://http://www.youngsan.co.krwww.youngsan.co.kr//
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SCORM Certificate systemSCORM Certificate system
PurposePurpose

Conformity information open to publicConformity information open to public
To encourage to develop LMS/Contents which are interoperableTo encourage to develop LMS/Contents which are interoperable

ADL (Recently, not working)ADL (Recently, not working)
CertificateCertificate

Testing CenterTesting Center
““Test SuiteTest Suite”” -- test tooltest tool
Certificate for LMS, ContentsCertificate for LMS, Contents
Certificate LogoCertificate Logo

SCORM AdopterSCORM Adopter
Self testSelf test
Listed on ADL siteListed on ADL site
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5. Current LMS and issues5. Current LMS and issues

Major Major LMSsLMSs
SCORM Certificate systemSCORM Certificate system

Some issues (troubles) from Some issues (troubles) from 
interoperability view pointinteroperability view point
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Some issues from interoperability Some issues from interoperability 
view pointview point

Cannot get learnerCannot get learner’’s names name
((verver 1.2) 1.2) varvar StudentNameStudentName = = 
API.LMSGetValue(API.LMSGetValue(““cmi.student_namecmi.student_name””))

((verver 1.3) 1.3) varvar StudentNameStudentName = = API.GetValue(API.GetValue(““cmi.learner_namecmi.learner_name””))

⇒⇒ Error !!Error !!
On On verver 1.2, this API is not mandatory. Some 1.2, this API is not mandatory. Some 
LMSsLMSs does not support this API.does not support this API.
You need to add error processing into script.You need to add error processing into script.

eLC, 2003
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Some issues from interoperability Some issues from interoperability 
view pointview point

Cannot set value (cannot register data)Cannot set value (cannot register data)
((verver 1.2) 1.2) API.LMSSetValue(API.LMSSetValue(““cmi.core.score.rawcmi.core.score.raw””, , 
ResultTest01)ResultTest01)

((verver 1.3) API_1484_11.SetValue (1.3) API_1484_11.SetValue (““cmi.score.rawcmi.score.raw””, ResultTest01), ResultTest01)

⇒⇒ Not set well !!Not set well !!

In some LMS, you need to make a In some LMS, you need to make a ““commitcommit””
command instantly to send data, to set the test result.command instantly to send data, to set the test result.

““CommitCommit”” command makes refresh the data in the DB tablecommand makes refresh the data in the DB table
eLC, 2003
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Some issues from interoperability Some issues from interoperability 
view pointview point

Cannot set value (cannot register data)Cannot set value (cannot register data)
((verver 1.2) 1.2) API.LMSSetValue(API.LMSSetValue(““cmi.core.score.rawcmi.core.score.raw””, , 
ResultTest01)ResultTest01)
commitcommit

((verver 1.3) API_1484_11.SetValue (1.3) API_1484_11.SetValue (““cmi.score.rawcmi.score.raw””, ResultTest01), ResultTest01)
ResultTest01 is 250ResultTest01 is 250

⇒⇒ Not set well !!Not set well !!
cmi.core.score.rawcmi.core.score.raw should be 0 to 200should be 0 to 200
LMS might regard 250 as 200, 0, LMS might regard 250 as 200, 0, …… or erroror error
cmi.score.rawcmi.score.raw has no value constrainthas no value constraint

eLC, 2003
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Some issues from interoperability Some issues from interoperability 
view pointview point

Cannot get value (cannot receive data)Cannot get value (cannot receive data)
((verver 1.2) 1.2) 
API.LMSGetValue(API.LMSGetValue(““cmi.core.student_IDcmi.core.student_ID””))

((verver 1.3) API_1484_11.GetValue (1.3) API_1484_11.GetValue (““cmi.learner_idcmi.learner_id””))

⇒⇒ Error !!Error !!
Data model name identifies a capital letter and a small letterData model name identifies a capital letter and a small letter
On the other hand, On the other hand, ““cmi.core.student_IDcmi.core.student_ID”” does NOT identify a does NOT identify a 
capital letter and a small lettercapital letter and a small letter

eLC, 2003
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Some issues from interoperability Some issues from interoperability 
view pointview point

Cannot record session time correctlyCannot record session time correctly
cmi.total_timecmi.total_time, , cmi.session_timecmi.session_time
SCO is allowed to set SCO is allowed to set cmi.session_timecmi.session_time several times several times 
during one session. When learner suspends or finish during one session. When learner suspends or finish 
learning, total learning, total cmi.session_time(scmi.session_time(s) must be added to ) must be added to 
cmi.total_timecmi.total_time

⇒⇒ sometimes not be recorded well !!sometimes not be recorded well !!
Standard Configuration regard Standard Configuration regard cmi.total_timecmi.total_time, , 
cmi.session_timecmi.session_time remains to be settled detail.remains to be settled detail.

eLC, 2003
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Some issues from interoperability Some issues from interoperability 
view pointview point

You need detail error/exception processingYou need detail error/exception processing

If you want to set a certain value to If you want to set a certain value to 
cmi.core.score.mincmi.core.score.min……

VarVar lsCmiScoreChildrenlsCmiScoreChildren = = 
API.LMSGetValue(API.LMSGetValue(““cmi.core.score._childrencmi.core.score._children););
if((API.LMSGetLastErrorif((API.LMSGetLastError() = = 0) && () = = 0) && 
((lsCmiScoreChildren.indexOf(lsCmiScoreChildren.indexOf(““minmin””) >= 0))) >= 0)) {{

API.LMSSetValue(API.LMSSetValue(““cmi.core.score.mincmi.core.score.min””, , ““1010””))
}}

Check cmi.core.score is 
implemented in this LMS

eLC, 2003
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Cisco conceptCisco concept
1. Implement  start now1. Implement  start now
2. Partner with several vendors2. Partner with several vendors
3. Shorter is better3. Shorter is better
4. Market is your friends4. Market is your friends
5. IT is your friends, too5. IT is your friends, too
6. Plan and build for personalization6. Plan and build for personalization
7. Company impact7. Company impact
8. Communications8. Communications
9.Virtual Product team9.Virtual Product team
10. Businesses driver10. Businesses driver

15 minutes 
rule

Event, poster, Top…
To make use of every 

opportunities to promote

Don’ t worry 
in advance!

Skill, Background is 
different for everyone

Evaluation from 
competency view point

eLC, 2003
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ReferenceReference

ADL (Advanced Distributed Learning)ADL (Advanced Distributed Learning)
http://www.adlnet.org/http://www.adlnet.org/

LMS in the worldLMS in the world
HereHere



 



添付資料 3 R&D グループによる進捗レポート 

Multimedia Database System for WBT  
 
1.1 Group members 

Dr. D. D. Karunaratna       (Leader: Meta-data) 
Dr. G. N. Wickkamanayake   (Database design) 
Mr. G. K.A. Dias           (Database design) 
Dr. K. P. Hewagamage       (User interface design) 
Two M Phil Students 
Several undergraduate and MSc. Students 
 

1.2  Objectives 
The main objective of the research is to explore how structured multimedia databases(MMDBs) 
could be used to support Web-based Training, develop a framework to store multimedia objects 
and to develop tools to enable uses to access this database efficiently with multiple modalities. 
 

1.3  Activity 
1. Identify a set of meta-data needed to describe the content of multimedia objects to support 

WBT. 
2. Develop a data model to store both multimedia objects and associated metadata. 
3. Develop supporting tools to manage and access the multimedia database. 
4. The paper entitled “A Tool for the Management of ebXML Resources”, Proceedings of 

IITC2003, Colombo, Sri Lanka, December 2003, pp.142-151 was presented at IITC2003. 
  

1.4  Monthly wise schedule 
 
       
 
 

Multimedia Database Systems Research Group          
                  
Year 2003 2004 2005 
Month 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4
Events                        

System Setup                        

Study the available meta data 
standards (Ex. SCORM)                        
Identify the meta-data 
required for the research                        
Develop a meta-model to 
store meta-data and 
Multimedia Objects                        

MMDB Design                        

Software Development 
(Server Side)                        
Software Development (Client 
Side)                        
Prototype System                        
Publications                       
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1.5  Soft goal 

1. System Setup  : A research lab is set-up with the required hardware. The necessary 
software is installed and configured. 

2. Study the available meta data standards : It is essential to use meta-data to describe the 
content of multi-media objects.  Generally, the meta-data set required to describe the 
semantics of data objects depends on the application. Since our goal is to explore how 
Multi-media databases could be used for Web-based Training, it is essential to study  
meta-data sets used by similar projects and the advantages and disadvantages of using 
these sets. The main aim of this study to identify the core meta-data set required for our 
research. 

3. Develop a meta-model to store meta-data and Multimedia Objects : Once the required 
meta data set is identified, it is necessary to store both meta-data and multi-media 
objects in a databases. Currently relational data bases and XML databases have been 
used for this purposes and each of these methods has its own advantages and 
disadvantages.  We need to evaluate these two approaches it order to determine which 
approach is  more suitable for our research and what modifications and extensions are 
required for these approaches.  

4. MMDB Design :  The outcome of this stage would be  an architecture of a data 
management system based on the data model identified in section 3. , to store and 
manage meta-data and multi-media objects in a multimedia Database. During this stage 
it is essential to identify the functionality required both at the user side and the server 
side. 

5. Software Development (Server Side) :  Develop software for server side requirements. 
6. Software Development (Client Side) : Develop software for client side requirements 
7. Prototype System : Build a prototype system by combining and integrating  all 

software components developed up to this stage. 
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2. 3D graphics and virtual reality 
 
2.1  Group members 
    Dr. N.D.Kodikara       (Senior Lecturer) 
        Research group leader, conducting, supervising  and monitoring of research 
    Dr. Prasad Wimalaratne  (Senior Lecturer) 
        Conducting, monitoring and supervising research projects 
    Mr. Pujitha Gunaratne    (Lecturer, Ph.D. student) 
        Conducting research projects 
    Mr. C. Attanayaka       (Project Assistant,  M.Sc. student)  
        Conducting research projects 
 
2.2  Objectives 

The objective of this research is to model the Sigiya main structure using 

photographs taken in different view points. The coordinates of the camera positions 

and known land marks of the rock was obtained using a 3D GPS.  Using this data  

the camera parameters can be identified and hence the coordinates of  any 

unknown position (3D) on the rock can be estimated.  The group has obtained 

large number of such data and presently working on the camera model.   In 

addition, large number of photos of the path to Sigiya top and its surrounding was 

obtained so that a virtual climb of  Sigiriya can be modeled.   

 
2.3  Activity 
 

3D modeling of Sigiriya 
1.  Visual 3D graphics modeling of   Sigiriya  is continuing. The Frescoes area has been 

modeled. The   modeling of the main structure of Sigiriya using photographs is 
currently in progress. 

2. A paper titled ““Asymmetry in Facial Expressions : 3D Analysis using Laser 
Rangefinder Systems”, Proceedings of IITC2003, Colombo, Sri Lanka, 
December 2003, pp.152-160, was presented at IITC2003. The results of this 
paper is based on some of the images taken using the  3D scanner received 
from the JICA project. 

3. The graphics workstations are arrived on  31st Oct. 2003.  They are now installed and 
will be used for the 3D graphics projects. Some of these  projects  are undergraduate 
projects. 

4. A   M.Phil student, one M.Sc. student and two undergraduate students are working on the 
research projects. 

5. The 3D models of  some archeological artifacts have been obtained.  The techniques to 
reconstruct the damaged parts of the models are under study. 
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2.4  Monthly wise schedule 

Aug.     Dec.      June     Dec.       June 
                      2003    2003      2004     2004       2005 

___ ________________________________________________________________ 
       

   Familiarization of the project 
      and data collection 

 
Identification of the Sigiriya 
Modeling techniques and  
Prototype  building  
 
Improving modeling techniques  
And development of a complete 
Virtual Sigiriaya model with 
Navigation 
 
Further improvement of the  
modeling techniques and the 
virtual tour of the Sigiriya 
        

indicates the publication of research papers 
 
2.5  Soft goal 

The broad objective of this research is to enhance the research capabilities of the UCSC by 
developing new techniques, which are suitable for 3D modeling applications in Sri Lanka.  
Staff members, research students and undergraduate students will engage in research with the 
assistance of the Japanese expert Prof. Kaneko.  New systems using the newly developed 
techniques and newly acquired equipment under the JICA project will be developed and 
several research papers in the International Journals and conferences will be published. After 
the JICA project period, the research group will continue to carry out research using their 
acquired research knowledge and  equipment received under the JICA project. 

2.6  Other current research projects related to this field. 
 

1. Research on facial asymmetry analysis using 3D graphics techniques and extending this 
research to facial recognition and expression creation. (see publication  6(2). 

 
2. 3D graphics modeling of archeological artifacts and techniques to reconstruct damaged 

artifacts. 
 

3. Identification of optimum cutting patterns of gem stones using 3D graphics techniques. 
 

4. Use of 3D modeling techniques in courseware development. 
 

5. Creation of 3D visualization and interaction environment using  stereo projectors, 3D 
mouse, Stereo glasses. 
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3. Robust Speech Recognition 
 
3.1 Research group members  

Research Coordinator: Dr. Tsuneo Nitta 
Professor of Knowledge-based Information Engineering  
Graduate School of Engineering 
Toyohashi University of Technology 

Research Head: Mr. S. T. Nandasara 
Advanced Digital Media Technology Center 
University of Colombo School of Computing 
Sri Lanka 
 

Members: Dr. Ruwan Weerasinghe 
Dr Weerasinghe is expert on Natural Language Processing (NLP) 
and he will supervise some of the members of the group. 
 

One or two staff members and few student will be 
assigning for group during January 2004. 

3.2 Research overview 
Speech recognition is the process by which a computer (or other type of machine) identifies 
spoken words. Basically, it means talking to your computer, AND having it correctly 
recognizes what you intend. To achieve robust ASR, there are many issues including robust 
acoustic model (AM), language model (LM), confidence scoring strategy, etc. 
 
The goal of this project is to develop all aspects of speech recognition in the domain of 
spontaneous, human-human conversational speech (as opposed to planned, read, or 
human-machine dialog). This includes robust feature extraction, acoustic modeling, 
language modeling and confidence scoring for English speech using English language 
corporation. 

 

 
3.3 Objectives 

At the initial stage of the project, it will be focusing on a number of fundamental research 
problems that have to be solved in order to attain the ultimate goal of robust speech recognition. 

1. Extracting candidate word-sequences from spontaneously spoken utterance which contains 
hesitations, self-repairs, etc. 

2. Scoring confidence of each candidate using context of dialogue, information given by 
dialogue manager of a system. 

3. Building of English phoneme list and identifying the language corpus are the main task of 
the research at initial stage. 

A/D Pre-
Processing 

Feature 
Extraction 

Classification Post 
Processing 

(Reference) 
Acoustic 

Model (AM)

(Dictionary) 
Language 

Model (LM)

Sampling 
Framing  

Speech 
WAV 
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The diagram below shows the areas and the targets of the research will be carrying during 9 
months period starting from January 2004. 

 
  BPF – Band Pass Filter (24) 
  PWR - Power 
  LF – Local Features (25) 

DPF – Distinctive Phonetic Feature  
MLN – Multi-Layer Neural Networks 

  HMM – Hidden Markov Model 
AC – Acoustic Model 
DCT – Discrete Cosine Transformation 

  DFT – Discrete Fourier Transform  
  FFT – Fast Fourier Transform 
  MFCC – Mel Frequency Cepstral Co-efficient (38) 

SM – Subspace Method 
Guassiam Mixture  

 

Test 
Data 

Labeled 
Data 

 
BPF 

LF  
HMM 

AM 
Word List 

Sub-Space 
Method

Eigen 
Vector 

R
e-S

coring 

MLN 
(multi-layer 

neural 
networks) 

MLN Weights

PWR 

DPF

R
e-S

am
pling 
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3.4 Research schedule  
 
 
 

 
 
3.5 Soft goal  

Two or move academic papers will be published in national/international conference 
or journals. Result of the research finding will be use with WBT systems. We may 
develop a interface for WebCT or Open Source Learning Management Systems 
available during period of R&D to use voice in noisy environment as a input for 
instruction within e-learning environment.   
 

 
 
 

6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5

 Initial Training for Robust Speech Recognition at TUT
Further Research on HMM 
Further experimentation of Prof. Nitta’s Lab tools
Setting up of Research Machine with necessary software 
Setting up of Research Group
 Installation and Configuration of Mathematical library
Data Acquisition Software from USA
Audio data identification and experimentation
Installation of Data Acquisition Instrument
Development of English language model/corpus
Testing of Feature extraction, modeling, re-sampling and re-
scoring
Result investigated by Prof. Nitta at TUT
First Research Paper may be publishing
Further research areas will be identify by UCSC together with
Prof. Nitta
Second Research Paper may be publishing

Further research will be carried out in parallel with Prof. Nitta
Third Research Paper may be publishing

2003 2004 2005
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