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1 Introduction
1.1 Overview

As specified in the statement of work, we produced a prototype and demonstration of integrated SCORM and experiential, simulation-based training. In order for people to understand and use this work, we have produced documentation for trainees, instructors, course designers, and developers. In addition, work on the SCORM Run-Time Environment has been documented for release and comment to the ADL community. We also submitted two papers to I/ITSEC, 2007, describing this work. Rather than repeat the information provided in those documents, we have included them in our delivery to the Joint ADL Co-Lab, and reference them in this document.
User’s Manual: Describes how a trainee uses an integrated SCORM and experiential training course.

DARWARS Instructor’s Guide: Describes how an instructor creates the experiential part of a course, using the DARWARS Core, on which the Distributed Training Event Coordination Service (DTECS) is based.

Course Creation: Describes how an instructional designer creates a course that includes both SCORM content and experiential training systems.

Training System Integration: Describes how a training system developer integrates a training system, assessment engine or other component with the DTECS. 

SCORM Web Services Interface: Describes the SCORM Run-Time Environment Web Services Interface produced under this contract.

Integrating Simulation Based Training into the Joint ADL Co-Lab Architecture: Provides an overview of this work for community comment.

A Web Service Architecture for Integrating Didactic and Experiential Learning: As submitted to the Interservice/Industry Training, Simulation, and Education Conference (I/ITSEC) 2007.
In addition, we have provided the following software:

Installer: An installer for the SCORM RTE with Web Services and the DTECS. 
Sample SCORM Course: A SCORM course for playing a TicTacToe game. The Installer includes the corresponding TicTacToe simulation and the DTECS data (i.e. LSF, Local Training Package, etc.) to support the integrated SCORM Course and simulation.
Sources: Sources for the SCORM RTE with Web Services (based on the SCORM 2004 3rd Edition Sample Run-Time Environment Version 1.0), and for the DTECS. Documentation is included within the sources.
Training System Integration Example and Library: Examples in both Java and C++ that illustrate how to integrate training systems or other training tools to the DTECS using the DTECS Web Services interface.
This report is organized into the following sections: 

Project Tasks: The project tasks from the Statement of Work, and the location of the corresponding documentation and/or software.

Architecture: A description of the components we designed and implemented in order to integrate SCORM courses with simulation-based training.

Benefits to the Community: The benefits to the military training community resulting from this work.

Recommendations for Future Work: Recommendations on additional work aimed at transitioning this effort to an operational military training community.

2 Project Tasks

The project tasks as specified in the Statement of Work are listed below, together with the location of the documentation or code that fulfills that task.
1. Develop Web Services API for SCORM RTE: Define a web-services API for SCORM analogous to the current SCORM ECMAScript API and implement this API in the reference ADL SCORM RTE.

· The Web Services API is defined using the Web Services Description Language (WSDL), included in Appendix A and is documented in “SCORM Web Services Interface” included with this delivery.

2. Define Instructional Framework for Single User Training: Analyze and make recommendations on usage and extensions of the SCORM instructional framework, including the Lightweight Scenario Format (LSF) to support experiential training for a single user.

· This work is explained in a paper entitled “Integrating Experiential and Didactic Training”, that was submitted to I/ITSEC 2007 and is included in the software delivery.
3. Define Web Service APIs and XML Formats: Define web-services based APIs for the DTECS and XML formats for the major data structures, including the Lightweight Scenario Format (LSF) and Local Training Package (LTP). 

· The Web Services API is defined using WSDL, included in Appendix A. The XML Formats are defined using XSD (XML Schema Definition) in Appendix B.

4. Develop Training Package & Training Record Repositories: Provide a Local Training Package (LTP) repository and repositories for user profiles and training records (the Global LP/SSP component of the JADL IPA) based on an open source database.

· This is implemented within the DTECS, and is included in the software delivery (CDRL A007).
5. Develop Prototype DTECS for Single User Training: Implement a prototype DTECS that implements the APIs and XML formats we define.

· This is included in the software delivery. (CDRL A007)

6. Demonstrate Training for Single User: Demonstrate the DTECS providing experiential, simulation-based training for a single user within a SCORM sequence. The demonstration will illustrate a user receiving training via a series of standard SCOs interspersed with experiential training, all under the control of the SCORM RTE.

· The demonstration is scheduled to be given at the Joint ADL Co-Lab Implementation Fest, in Orlando, FL, August 28-30.
3 Architecture
3.1 JADL IPA: Overview

Figure 1 is the Integrated Prototype Architecture (IPA). This architecture was developed by the Joint ADL Co-Lab to illustrate one potential concept of how multiple components with well-defined interfaces could be designed in order to support the vision of integrated training. The shaded areas indicate the components and interfaces that are the basis and products of our work. 
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Figure 1: An architecture for supporting integrated training; the shaded area indicates components and interfaces used or developed under this effort

The goal of this work is to support integrated SCORM and experiential training. A SCORM course is delivered by the SCORM Run-Time Environment (RTE). When the SCORM Sequencing and Navigation mechanism encounters a new asset, a Lightweight Scenario Format (LSF), supported through SCORM extensions, the SCORM RTE sends the LSF to the Distributed Training Event Coordination Service (DTECS). The DTECS uses the LSF to select and launch the appropriate configuration of an experiential training system, and supports the training system in recording scores against SCORM objectives. 

The integration of SCORM and experiential training is supported not only in the architecture, but also in the selection and configuration of training content. A student’s performance on SCORM content informs the selection and configuration of experiential training systems. Likewise, a student’s performance in experiential training drives the selection of new or remedial SCORM content. This coupling improves the training value for students by providing opportunities to practice what they have just learned, and to remediate in precisely the areas in which they have demonstrated a lack of understanding.
The capability to match SCORM content with appropriate training systems is one of the primary contributions of our work to supporting integrated SCORM and simulation-based training. Prior integration efforts have integrated a SCORM course with a training system, but this was done at development time, for a specific course and training system. Our effort has produced a general framework for matching SCORM courses with simulations.

3.2 SCORM Sample RTE and DTECS Integration

3.2.1 SCORM RTE Functionality

We adapted the SCORM Sample RTE (SCORM 2004 3rd Edition Sample Run-Time Environment Version 1.0) to support integration of SCORM and experiential training. We selected the SCORM Sample RTE because it is supported by ADL, and the sources are freely available. One goal of our design was to support the integration of experiential training as enhancements to the SCORM standard. Hence, we defined the SCORM RTE Web Services interface as an addition to the SCORM RTE; it provides the same functionality as, but does not replace, the ECMAScript interface. We defined the LSF, used to identify experiential training, as a SCORM asset, usng an ADL extension to the IMS Content Packaging specification. 

We made the following modifications to the SCORM Sample RTE in order to support these enhancements:

· Added a Web Services Interface with the same functionality as the ECMAScript interface.

· Added support for the LSF data structure, which is used to identify the experiential training required to the DTECS.

· Added use of the DTECS Discovery Mechanism to locate the appropriate DTECS to deliver experiential training.
· Added use of the DTECS Authentication Mechanism which is used to support single-sign on across the SCORM RTE and DTECSs.

Each of these modifications is described in more detail below.
3.2.1.1 Web Services Interface
The Web Services interface for the SCORM RTE has been documented in a paper entitled, “SCORM RTE Web Services Interface”, included with this report. In addition, the Web Services Description Language (WSDL) is included in Appendix A.
3.2.1.2 Use of DTECS Discovery Mechanism

In order to facilitate the possibility of allowing the trainee to select from multiple DTECSs, a new component, the DTECS Discovery Mechanism, or DDM, was interposed between the SCORM RTE and the DTECS.  Currently, the DDM is implemented as a module of the SCORM RTE’s Tomcat server, but because the DDM communicates with the other components exclusively by web services, it can be separated easily.  The DDM maintains a list of available DTECSs, which is modifiable via the administration pages of the SCORM RTE.  During the course of a SCORM training session, when the RTE’s sequencing engine identifies an LSF for delivery, the DDM is contacted to provide a list of those DTECSs which provide experiential training for that LSF.  The DDM queries each DTECS on its list to determine whether the LSF is present.  We created an additional web page, delivered by the SCORM RTE to display the available DTECSs and to allow the trainee to make a selection.  After the trainee selects the DTECS, the SCORM RTE contacts the DDM with the chosen DTECS, and the DDM in turn contacts the DTECS to begin the experiential training session.
In an operational environment, multiple DTECSs should be supported by an automated DTECS Discovery Mechanism; this is one of the areas which we propose for further development in section 5.
3.2.1.3 Support for LSF

The Lightweight Scenario Format is a uniquely named mapping between the objectives defined in Local Training Packages and the global objectives defined in SCORM course manifests. 

The LSF is included in the SCORM manifest as a resource, using the IMS Content Packaging XML Binding and extensions defined through the use of XML Namespaces and XML Schemas.  When the SCORM Sequencing and Navigation component identifies the LSF as the next activity, the RTE delivers the LSF to the DTECS (identified as described above), where it is used to select and launch the matching training system as described in the next section. 
See Appendix B for the XSD for the LSF. An example SCORM manifest that includes LSFs is included with this delivery.
3.2.1.4 Use of DTECS Authentication Mechanism
Although in an operational environment single-sign-on should be supported by an external user database, we were able to demonstrate single-sign-on by assuming the congruence of user ids between the SCORM RTE and the DTECS.  Because the web services exposed by the DTECS require incoming SOAP messages to use basic authentication, the Dtecs Discovery Mechanism must be provided with a general username and password for each DTECS (granting rights limited to those applicable to starting a training experience as a SCORM trainee).  Beyond that, the implementation of single-sign-on is transparent to the implementation of the SCORM RTE and DTECS Discovery Mechanism, provided an equivalent username exists on the requested DTECS.
3.2.2 DTECS Functionality
The DTECS selects, configures and launches training systems for users. The DTECS provides two web services interfaces: one that is used by the SCORM RTE to send the LSF to the DTECS, and one that is used by training systems, assessment engines, or other training tools to communicate with the DTECS. These are described in more detail below.

The DTECS is built on the DARWARS Core, which is in turn built on the open source JBoss application server.
 The DARWARS Core was developed under DARPA funding. (TODO: reference).  With respect to the Integrated Prototype Architecture, the DTECS comprises:

· The Lobby, implemented as a web page, in which trainees indicate their readiness to participate in experiential training, and launch training systems.

· Editors for creating Local Training Packages (LTPs) and Lightweight Scenario Formats (LSFs). These editors are documented in the DARWARS Instructor’s Guide which is included with this delivery.
· A repository, implemented as an open source MySQL database
 for user profiles, LTPs, LSFs, and user training records.

3.2.2.1 Matching Experiential Training to a SCORM Course: LSF, Objectives and Training Packages Data Structures

The LSF names a unique mapping between global SCORM objectives (defined in SCORM course manifests) and DTECS objectives (defined in Local Training Packages). The LSF enables integration of existing SCORM courses and training systems, as well as supporting integration of independently developed courses and training systems in the future. An instructor, using the graphical Objective Editor in the DTECS, creates the LSF map between SCORM objectives and DTECS objectives that integrates the SCORM course with an experiential training system.
Figure XXX (TODO) illustrates the relationship between the LSF, SCORM objectives and DTECS objectives. At the bottommost level, scores against DTECS objectives are set by training systems. These scores are mapped to scores against other DTECS objectives and ultimately to scores against global SCORM objectives. DTECS objectives may be nested. Scores against objectives at one level are mapped to scores against objectives at the next higher level by first applying a transformation formula to the score, and then applying an aggregation formula to all the scores that contribute to that level. There is no score for the LSF itself; the LSF is simply a collection of global SCORM objectives.
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Figure 2: The relationship between the LSF and SCORM and DTECS Objectives

The Local Training Package (LTP) specifies a configuration of a training system, i.e. the command line arguments with which to invoke a training system, and the DTECS objectives that the training system fulfills. On receipt of an LSF from the SCORM RTE, the DTECS compares the DTECS objectives referenced by the LSF with the DTECS objectives referenced by the LTP. If exactly one LTP matches all of the DTECS objectives in the LSF, the DTECS creates a training event based on that training package, and presents the Lobby web page to the trainee. If more than one LTP matches some or all of the DTECS objectives in the LSF, the DTECS creates a web page listing the LTPs for the user to select, before proceeding to the Lobby.
3.2.2.2 DTECS Discovery Mechanism

Each DTECS exposes a web service to allow communication with the Dtecs Discovery Mechanism employed by the SCORM RTE.  The web service allows the DDM to first determine whether the DTECS offers experiential training appropriate to an LSF with a globally unique name, and then to begin a new training session that fulfills the objectives specified in the LSF. The WSDL for this web service is included in Appendix A.
3.2.2.3 DTECS Authentication Mechanism
In an operational environment that includes multiple SCORM RTEs and DTECSs, single-sign-on would be supported by an external user database.  The DTECS currently supports single-sign-on on the assumption that the username of the trainee given by the SCORM RTE is equivalent to the identical username in its user database.  Single-sign-on is accomplished by providing a random, temporary password in the query string of the URL passed to the SCORM RTE when an experiential training session is begun.  The DTECS uses the temporary credentials throughout the SCORM session.  
The web service itself is secured with basic authentication.  A general username and password with restricted privileges is provided to the DTECS Discovery Mechanism to grant access to creation of temporary credentials for a specific user.  However, a potential security problem remains in that the temporary credentials are currently only removed when the experiential training session is terminated appropriately.  In an operational environment, additional measures will be required to protect and clear the cache of temporary credentials.
3.3 Training System Integration

Integration of Training Systems, assessment engines, and other training tools, is described in the Training System Integration document. 

4 Benefits to the Community

Our work provides the following benefits to the military training community, and to the larger e-learning government, academic, and industry communities.
· Configuring SCORM courses and experiential training to meet the same training objectives reinforces training. Providing detailed scores against objectives in the experiential portion of the training, and then mapping these results to the objectives in the SCORM training makes more efficient use of trainees’ and instructors’ time. This approach supports automatically directing the trainees to remediate specifically on the material they need. The ability to match didactic training with experiential training allows instructors a degree of autonomy in selecting the best locally available resources, while still supporting re-use of the individual courseware and training systems.
· The capability to match SCORM content with appropriate training systems based on a trainee’s training objectives. The SCORM content and training systems can be independently developed and later integrated by a course designer using graphical tools for mapping the objectives from the SCORM course to the objectives from the training systems. This supports both re-use of existing SCORM courses and experiential training systems and independent development of future courses and training systems.
· An easy-to-use graphical user interface for the trainee. The trainee uses the ADL SCORM Sample RTE (or other LMS) to take a SCORM course, and uses the Lobby web page provided by the DTECS to launch the corresponding simulation-based training. The DTECS automatically configures simulation-based training to meet the trainee’s training objectives, thus eliminating the need for trainees to learn how to launch and configure multiple training systems.

· Single sign-on (SSO) user authentication between the SCORM Run-Time Environment and the DTECS. The user is only required to login to the SCORM RTE; this authentication is passed to the DTECS and to training systems. As multiple components are developed to deliver online training, SSO is essential for providing both the proper authentication and ease-of-use for the trainee. 
· Interface definitions (WSDLs), data formats (XML), and an open and non-proprietary reference implementation of the components and interfaces for integrating SCORM and simulation-based training. From an architectural standpoint, the use of Web Services interfaces to knit together components and the use of XML schemas to define the data structures exchanged, promotes independent commercial development of the DTECS, training systems, assessment engines and associated tools. Just as the definition of SCORM standards spawned a market in distributed learning, so too, this framework can lead to a market in new tools to support integrated SCORM and experiential training.
5 Recommendations for Future Work
We recommend that this approach for integrating SCORM and simulation-based training be transitioned to the military training community. Transition comprises several efforts, including coordination with the military training community, development of additional components and tools to support operational use, and working with the standards organizations to adopt appropriate standards in support of the architecture. Specifically, we recommend the following steps be taken. 
· Deployment in a military training environment. This would provide both a showcase for the benefits of this approach and early feedback to the developers to ensure that the framework can support real-life training needs. At the same time, it will provide an early adopter the training benefits outlined above.

· Release to the distributed learning technical community. Opportunities should be provided for the military, government, academic, and industry communities to vet this approach, and their comments should be addressed and incorporated where applicable.
· Develop standards for programming interfaces (Web Services APIs) and data structures (XML Schema Definitions). Once the distributed learning community has vetted the design, the next step is to work through the various standards bodies to define the appropriate standards. Standards will encourage further development by enabling industry to develop separate components in the architecture and protecting their investments in development.

· Development of tools to support course designers and training system developers. In particular, tools are needed to create and edit SCORM course manifests that incorporate LSFs to support experiential training. We are in the process of reviewing several SCORM course editors with an eye to supporting this level of integrated course creation and editing.

· Design and implement a DTECS Discovery Mechanism. The SCORM RTE currently queries the user for the URL of the desired DTECS web service.  However, in a real world scenario, a student may not have any direct knowledge of the particular DTECS he or she should use.  The SCORM RTE should either select a single applicable DTECS or present the student with a list of available DTECS that meet their training requirements, obtained through an automated DTECS Discovery Mechanism.
· Incorporate additional components in the architecture. Integrated training does not happen in a void. As envisioned in the IPA, the SCORM and DTECS components interface to additional components to support a complete training environment; these include user profile and training record databases, shared state persistence components to support data requirements of experiential training systems, assessment engines, etc. 

· Interface to registries and repositories of course content. Both the SCORM RTE and the DTECS need to be integrated with registries and repositories of re-usable course content. What constitutes “re-usable content” for an experiential training system should be investigated; there are many possibilities for re-use, including sharing missions and scenarios, avatars, models, game engines, etc. Supporting re-use of each of these provides its own challenges and benefits.

· Strengthen authentication and security measures for communications among the SCORM RTE, the DTECS Discovery Mechanism, and the DTECS, as appropriate for an operational environment.

· Add support for team training. The Joint ADL Co-Lab is funding additional work on integrating didactic and experiential training for teams. As envisioned, team members will use didactic content to train for their individual roles, and then join together in a team training event in which each member assumes the appropriate role. Performance in the team training event will be used to direct each trainee to remedial material, appropriate for their role.

· Aligning the SCORM RTE and DTECS Web Services produced under this project with current specifications and standards, including:

· The "IMS General Web Services Specification"  recommends standards for Web Services (i.e. XML, SOAP, HTTP), guidelines for definition of the Web Services, and a process for automatically producing WSDLs from an IMS UML (Unified Modeling Language) specification, using specified IMS tools. The IMS General Web Services Specification specifies how to define Web Services, but it does not define a specific Web Service, i.e. the methods and data that are defined in a WSDL. One possible future task would be to compare the WSDL that we have produced with the IMS specification for producing WSDLs to determine what, if any, changes would be required to our WSDL in order to match the specification.

· The "IEEE Standard for Learning Technology—Extensible Markup Language (XML) Schema Binding for Data Model for Content Object Communication"  is a standard for an XML binding of the IEEE 1484.11.1-2004  data model (commonly called the cmi data model). Our WSDL currently defines data model elements as strings or integers. A possible future task would be to define the data models using the IEEE XML encoding standard.
6 Related E-Learning Developments

6.1 SISO SCORM-SIM Study Group

We participated in the SISO Study Group on SCORM-Simulation Interface Standards throughout this project, both representing our work, and staying abreast of other efforts in integrating SCORM and simulation based training. We have contributed a section to the group’s final report, due out in late summer of 2007, describing the work that we have done under this project.

6.2 Web Services in Learning Group

We also participated in the Web Services in Learning (WSIL) group, initiated by Steven Forth of the Monitor Group, to bring together commercial efforts to design and implement Web Services to support distributed e-learning. Although this group has not gone forward with their initial plans to implement Web Services interfaces for LMSs, we benefited from our participation by using the opportunity to present our approach to industry leaders, and gained insights into the real world problems that industry has in supporting e-learning within the current standards.
Web Services Interfaces
These are the Web Services Description Language (WSDL) definitions for each of the Web Services interfaces.
SCORM Sample RTE WSDL

This WSDL is also available at: http://darworld.bbn.com:8080/adl/services/SCORM?wsdl.
The WSDL comprises these methods:

· isLearningOppAvailable: Used by the DTECS Discovery Mechanism to determine if a DTECS can provide training for the objectives specified by an LSF. Takes a single argument, which is the LSF.

· beginLearningOpp: Used by the SCORM RTE to send the LSF to the DTECS to initiate experiential training. Takes the following arguments: 

· the LSF, 

· the course ID, SCO ID, user ID, username, number of attempts, activitye ID (from the session parameters on the HTTP session between the SCORM RTE and the user’s browser), 

· the endpoint URL  (of the SCORM RTE web service), 

· the URL of the next SCO (used to redirect the browser after a successful training session), and 

· the URL of the previous SCO (used to redirect the browser in case the session is aborted),
<?xml version="1.0" encoding="UTF-8"?>

<wsdl:definitions targetNamespace="http://darworld.bbn.com:8080/adl/services/SCORM" xmlns:apachesoap="http://xml.apache.org/xml-soap" xmlns:impl="http://darworld.bbn.com:8080/adl/services/SCORM" xmlns:intf="http://darworld.bbn.com:8080/adl/services/SCORM" xmlns:soapenc="http://schemas.xmlsoap.org/soap/encoding/" xmlns:tns1="http://www.adlnet.org/xsd/adlsim_v1p3" xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/" xmlns:wsdlsoap="http://schemas.xmlsoap.org/wsdl/soap/" xmlns:xsd="http://www.w3.org/2001/XMLSchema">

<!--WSDL created by Apache Axis version: 1.4 Built on Apr 22, 2006 (06:55:48 PDT)-->

 <wsdl:types>

  <schema 

targetNamespace="http://www.adlnet.org/xsd/adlsim_v1p3" xmlns="http://www.w3.org/2001/XMLSchema">

   <import namespace="http://schemas.xmlsoap.org/soap/encoding/"/>

   <complexType name="SCORMException">

    <sequence>

     <element name="scormErrorCode" type="xsd:int"/>

     <element name="scormErrorDiagnostic" nillable="true" type="xsd:string"/>

     <element name="scormErrorString" nillable="true" type="xsd:string"/>

    </sequence>

   </complexType>

  </schema>

 </wsdl:types>

   <wsdl:message name="GetValueRequest">

      <wsdl:part name="iDataModelElement" type="soapenc:string"/>

   </wsdl:message>

   <wsdl:message name="CommitResponse">

   </wsdl:message>

   <wsdl:message name="SetValueResponse">

   </wsdl:message>

   <wsdl:message name="TerminateRequest">

   </wsdl:message>

   <wsdl:message name="SetValueRequest">

      <wsdl:part name="iDataModelElement1" type="soapenc:string"/>

      <wsdl:part name="iValue" type="soapenc:string"/>

   </wsdl:message>

   <wsdl:message name="CommitRequest">

      <wsdl:part name="param" type="soapenc:string"/>

   </wsdl:message>

   <wsdl:message name="SCORMException">

      <wsdl:part name="fault" type="tns1:SCORMException"/>

   </wsdl:message>

   <wsdl:message name="InitializeRequest">

      <wsdl:part name="mCourseID" type="soapenc:string"/>

      <wsdl:part name="mSCOID" type="soapenc:string"/>

      <wsdl:part name="mUserID" type="soapenc:string"/>

      <wsdl:part name="mUserName" type="soapenc:string"/>

      <wsdl:part name="mNumAttempt" type="soapenc:string"/>

      <wsdl:part name="mActivityID" type="soapenc:string"/>

   </wsdl:message>

   <wsdl:message name="InitializeResponse">

   </wsdl:message>

   <wsdl:message name="GetValueResponse">

      <wsdl:part name="GetValueReturn" type="soapenc:string"/>

   </wsdl:message>

   <wsdl:message name="TerminateResponse">

   </wsdl:message>

   <wsdl:portType name="SCORM">

      <wsdl:operation name="Terminate">

         <wsdl:input message="impl:TerminateRequest" name="TerminateRequest"/>

         <wsdl:output message="impl:TerminateResponse" name="TerminateResponse"/>

         <wsdl:fault message="impl:SCORMException" name="SCORMException"/>

      </wsdl:operation>

      <wsdl:operation name="Initialize" parameterOrder="mCourseID mSCOID mUserID mUserName mNumAttempt mActivityID">

         <wsdl:input message="impl:InitializeRequest" name="InitializeRequest"/>

         <wsdl:output message="impl:InitializeResponse" name="InitializeResponse"/>

         <wsdl:fault message="impl:SCORMException" name="SCORMException"/>

      </wsdl:operation>

      <wsdl:operation name="GetValue" parameterOrder="iDataModelElement">

         <wsdl:input message="impl:GetValueRequest" name="GetValueRequest"/>

         <wsdl:output message="impl:GetValueResponse" name="GetValueResponse"/>

         <wsdl:fault message="impl:SCORMException" name="SCORMException"/>

      </wsdl:operation>

      <wsdl:operation name="SetValue" parameterOrder="iDataModelElement1 iValue">

         <wsdl:input message="impl:SetValueRequest" name="SetValueRequest"/>

         <wsdl:output message="impl:SetValueResponse" name="SetValueResponse"/>

         <wsdl:fault message="impl:SCORMException" name="SCORMException"/>

      </wsdl:operation>

      <wsdl:operation name="Commit" parameterOrder="param">

         <wsdl:input message="impl:CommitRequest" name="CommitRequest"/>

         <wsdl:output message="impl:CommitResponse" name="CommitResponse"/>

         <wsdl:fault message="impl:SCORMException" name="SCORMException"/>

      </wsdl:operation>

   </wsdl:portType>

   <wsdl:binding name="SCORMSoapBinding" type="impl:SCORM">

      <wsdlsoap:binding style="rpc" transport="http://schemas.xmlsoap.org/soap/http"/>

      <wsdl:operation name="Terminate">

         <wsdlsoap:operation soapAction=""/>

         <wsdl:input name="TerminateRequest">

            <wsdlsoap:body encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" namespace="http://server.samplerte.adl.org" use="encoded"/>

         </wsdl:input>

         <wsdl:output name="TerminateResponse">

            <wsdlsoap:body encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" namespace="http://darworld.bbn.com:8080/adl/services/SCORM" use="encoded"/>

         </wsdl:output>

         <wsdl:fault name="SCORMException">

            <wsdlsoap:fault encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" name="SCORMException" namespace="http://darworld.bbn.com:8080/adl/services/SCORM" use="encoded"/>

         </wsdl:fault>

      </wsdl:operation>

      <wsdl:operation name="Initialize">

         <wsdlsoap:operation soapAction=""/>

         <wsdl:input name="InitializeRequest">

            <wsdlsoap:body encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" namespace="http://server.samplerte.adl.org" use="encoded"/>

         </wsdl:input>

         <wsdl:output name="InitializeResponse">

            <wsdlsoap:body encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" namespace="http://darworld.bbn.com:8080/adl/services/SCORM" use="encoded"/>

         </wsdl:output>

         <wsdl:fault name="SCORMException">

            <wsdlsoap:fault encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" name="SCORMException" namespace="http://darworld.bbn.com:8080/adl/services/SCORM" use="encoded"/>

         </wsdl:fault>

      </wsdl:operation>

      <wsdl:operation name="GetValue">

         <wsdlsoap:operation soapAction=""/>

         <wsdl:input name="GetValueRequest">

            <wsdlsoap:body encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" namespace="http://server.samplerte.adl.org" use="encoded"/>

         </wsdl:input>

         <wsdl:output name="GetValueResponse">

            <wsdlsoap:body encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" namespace="http://darworld.bbn.com:8080/adl/services/SCORM" use="encoded"/>

         </wsdl:output>

         <wsdl:fault name="SCORMException">

            <wsdlsoap:fault encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" name="SCORMException" namespace="http://darworld.bbn.com:8080/adl/services/SCORM" use="encoded"/>

         </wsdl:fault>

      </wsdl:operation>

      <wsdl:operation name="SetValue">

         <wsdlsoap:operation soapAction=""/>

         <wsdl:input name="SetValueRequest">

            <wsdlsoap:body encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" namespace="http://server.samplerte.adl.org" use="encoded"/>

         </wsdl:input>

         <wsdl:output name="SetValueResponse">

            <wsdlsoap:body encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" namespace="http://darworld.bbn.com:8080/adl/services/SCORM" use="encoded"/>

         </wsdl:output>

         <wsdl:fault name="SCORMException">

            <wsdlsoap:fault encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" name="SCORMException" namespace="http://darworld.bbn.com:8080/adl/services/SCORM" use="encoded"/>

         </wsdl:fault>

      </wsdl:operation>

      <wsdl:operation name="Commit">

         <wsdlsoap:operation soapAction=""/>

         <wsdl:input name="CommitRequest">

            <wsdlsoap:body encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" namespace="http://server.samplerte.adl.org" use="encoded"/>

         </wsdl:input>

         <wsdl:output name="CommitResponse">

            <wsdlsoap:body encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" namespace="http://darworld.bbn.com:8080/adl/services/SCORM" use="encoded"/>

         </wsdl:output>

         <wsdl:fault name="SCORMException">

            <wsdlsoap:fault encodingStyle="http://schemas.xmlsoap.org/soap/encoding/" name="SCORMException" namespace="http://darworld.bbn.com:8080/adl/services/SCORM" use="encoded"/>

         </wsdl:fault>

      </wsdl:operation>

   </wsdl:binding>

   <wsdl:service name="SCORMService">

      <wsdl:port binding="impl:SCORMSoapBinding" name="SCORM">

         <wsdlsoap:address location="http://darworld.bbn.com:8080/adl/services/SCORM"/>

      </wsdl:port>

   </wsdl:service>

</wsdl:definitions>

DTECS WSDL (for communicating with SCORM RTE)

This WSDL is also available at: http://darworld.bbn.com/services/dtecs?wsdl

<definitions name='Dtecs' targetNamespace='http://data.dtecs.adl.org' xmlns='http://schemas.xmlsoap.org/wsdl/' xmlns:soap='http://schemas.xmlsoap.org/wsdl/soap/' xmlns:tns='http://data.dtecs.adl.org' xmlns:xsd='http://www.w3.org/2001/XMLSchema'>

 <types>

  <xs:schema targetNamespace='http://data.dtecs.adl.org' version='1.0' xmlns:tns='http://data.dtecs.adl.org' xmlns:xs='http://www.w3.org/2001/XMLSchema'>

   <xs:element name='beginLearningOpp' type='tns:beginLearningOpp'/>

   <xs:element name='beginLearningOppResponse' type='tns:beginLearningOppResponse'/>

   <xs:element name='isLearningOppAvailable' type='tns:isLearningOppAvailable'/>

   <xs:element name='isLearningOppAvailableResponse' type='tns:isLearningOppAvailableResponse'/>

   <xs:complexType name='beginLearningOpp'>

    <xs:sequence>

     <xs:element minOccurs='0' name='lsfID' type='xs:string'/>

     <xs:element minOccurs='0' name='courseID' type='xs:string'/>

     <xs:element minOccurs='0' name='scoID' type='xs:string'/>

     <xs:element minOccurs='0' name='userID' type='xs:string'/>

     <xs:element minOccurs='0' name='username' type='xs:string'/>

     <xs:element name='numAttempts' type='xs:int'/>

     <xs:element minOccurs='0' name='activityID' type='xs:string'/>

     <xs:element minOccurs='0' name='endpointURL' type='xs:string'/>

     <xs:element minOccurs='0' name='nextSCOURL' type='xs:string'/>

     <xs:element minOccurs='0' name='prevSCOURL' type='xs:string'/>

    </xs:sequence>

   </xs:complexType>

   <xs:complexType name='beginLearningOppResponse'>

    <xs:sequence>

     <xs:element minOccurs='0' name='return' type='xs:string'/>

    </xs:sequence>

   </xs:complexType>

   <xs:complexType name='isLearningOppAvailable'>

    <xs:sequence>

     <xs:element minOccurs='0' name='lsfId' type='xs:string'/>

    </xs:sequence>

   </xs:complexType>

   <xs:complexType name='isLearningOppAvailableResponse'>

    <xs:sequence>

     <xs:element name='return' type='xs:boolean'/>

    </xs:sequence>

   </xs:complexType>

  </xs:schema>

 </types>

 <message name='Dtecs_isLearningOppAvailable'>

  <part element='tns:isLearningOppAvailable' name='isLearningOppAvailable'></part>

 </message>

 <message name='Dtecs_beginLearningOppResponse'>

  <part element='tns:beginLearningOppResponse' name='beginLearningOppResponse'></part>

 </message>

 <message name='Dtecs_beginLearningOpp'>

  <part element='tns:beginLearningOpp' name='beginLearningOpp'></part>

 </message>

 <message name='Dtecs_isLearningOppAvailableResponse'>

  <part element='tns:isLearningOppAvailableResponse' name='isLearningOppAvailableResponse'></part>

 </message>

 <portType name='Dtecs'>

  <operation name='beginLearningOpp' parameterOrder='beginLearningOpp'>

   <input message='tns:Dtecs_beginLearningOpp'></input>

   <output message='tns:Dtecs_beginLearningOppResponse'></output>

  </operation>

  <operation name='isLearningOppAvailable' parameterOrder='isLearningOppAvailable'>

   <input message='tns:Dtecs_isLearningOppAvailable'></input>

   <output message='tns:Dtecs_isLearningOppAvailableResponse'></output>

  </operation>

 </portType>

 <binding name='DtecsBinding' type='tns:Dtecs'>

  <soap:binding style='document' transport='http://schemas.xmlsoap.org/soap/http'/>

  <operation name='beginLearningOpp'>

   <soap:operation soapAction=''/>

   <input>

    <soap:body use='literal'/>

   </input>

   <output>

    <soap:body use='literal'/>

   </output>

  </operation>

  <operation name='isLearningOppAvailable'>

   <soap:operation soapAction=''/>

   <input>

    <soap:body use='literal'/>

   </input>

   <output>

    <soap:body use='literal'/>

   </output>

  </operation>

 </binding>

 <service name='Dtecs'>

  <port binding='tns:DtecsBinding' name='dtecs'>

   <soap:address location='http://darworld:80/services/dtecs'/>

  </port>

 </service>

</definitions>

DTECS WSDL (for communicating with Training Systems)

The Web Services interface used by training systems, assessment engines, or other training tools is available at: http://darworld.bbn.com/services/darWorld?wsdl. This interface is also used internally by DTECS editors and servlets that compose the DTECS web pages, hence it includes many methods to create and edit the information in the DTECS. The WSDL is not included here because of its length. Information on how to use this Web Services interface, together with examples is included in the Training System Integration document and software. All of the methods in this interface are documented in the Javadoc documentation included with the DTECS software.
Data Structures

These are the XML Schema Definitions (XSDs) for the LSF and Local Training Package (LTP) data structures.

LSF

<?xml version = "1.0"?>

<xs:schema targetNamespace = "http://www.adlnet.org/xsd/adlsim_v1p3"

           xmlns:xs = "http://www.w3.org/2001/XMLSchema"

           xmlns = "http://www.adlnet.org/xsd/adlsim_v1p3"

           elementFormDefault = "qualified"

           version = "1.0">

   <xs:annotation>

      <xs:documentation>

          This file represents the W3C XML Schema Language Binding of the ADL namespaced elements for content packaging extensions.

      </xs:documentation>

   </xs:annotation>

   <!-- ADL Extension to the IMS Content Packaging XSD -->

   <xs:attribute name = "simType">

      <xs:simpleType>

         <xs:restriction base = "xs:string">

            <xs:enumeration value = "lsf"/>

            <xs:enumeration value = ""/>

         </xs:restriction>

      </xs:simpleType>

   </xs:attribute>

   <xs:attribute name = "href" type = "xs:string"/>

</xs:schema>
Training Package

<?xml version="1.0"?>

<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" targetNamespace="http://darworld.bbn.com/common" xmlns="http://darworld.bbn.com/common" elementFormDefault="qualified">

  <xs:element name="training-package">

    <xs:complexType>

      <xs:sequence>

        <xs:element name="description" type="xs:string"/>

        <xs:element name="name" type="xs:string"/>

        <xs:element name="prebrief-url" type="xs:string" minOccurs="0"/>

        <xs:element name="training-package-base-package-id" type="xs:integer" minOccurs="0"/>

        <xs:element name="training-role" maxOccurs="unbounded">

          <xs:complexType>

            <xs:sequence>

              <xs:element name="description" type="xs:string"/>

              <xs:element name="name" type="xs:string"/>

              <xs:element name="min-instances" type="xs:string"/>

              <xs:element name="max-instances" type="xs:string"/>

              <xs:element name="training-resources">

                <xs:complexType>

                  <xs:sequence>

                    <xs:element name="training-resource" maxOccurs="unbounded">

                      <xs:complexType>

                        <xs:attribute name="training-resource-id" type="xs:integer"/>

                      </xs:complexType>

                    </xs:element>

                  </xs:sequence>

                </xs:complexType>

              </xs:element>

              <xs:element name="bindings">

                <xs:complexType>

                  <xs:sequence>

                    <xs:element name="binding" maxOccurs="unbounded">

                      <xs:complexType>

                        <xs:sequence>

                          <xs:element name="name" type="xs:string"/>

                          <xs:element name="value" type="xs:string"/>

                        </xs:sequence>

                        <xs:attribute name="resource-id" type="xs:integer"/>

                      </xs:complexType>

                    </xs:element>

                  </xs:sequence>

                </xs:complexType>

              </xs:element>

              <xs:element name="fulfillment" maxOccurs="unbounded" minOccurs="0">

                <xs:complexType>

                  <xs:attribute name="effectiveness" type="xs:integer"/>

                  <xs:attribute name="efficiency" type="xs:integer"/>

                  <xs:attribute name="objective-id" type="xs:string"/>

                  <xs:attribute name="use-objective-conditions" type="xs:boolean"/>

                </xs:complexType>

              </xs:element>

            </xs:sequence>

            <xs:attribute name="training-role-id" type="xs:integer" />

          </xs:complexType>

        </xs:element>

        <xs:element name="training-package-related-package-id" type="xs:integer" minOccurs="0" maxOccurs="unbounded"/>

      </xs:sequence>

      <xs:attribute name="training-package-id" type="xs:integer" />

      <xs:attribute name="type">

        <xs:simpleType>

          <xs:restriction base="xs:string">

            <xs:enumeration value="training" />

            <xs:enumeration value="AAR" />

          </xs:restriction>

        </xs:simpleType>

      </xs:attribute>

    </xs:complexType>

  </xs:element>

</xs:schema>
























































































































































































































� This is also available online at: http://adlcommunity.net/mod/resource/view.php?id=526


� This is also available online at: http://adlcommunity.net/mod/forum/discuss.php?d=116


� Available at http://labs.jboss.com/jbossas/


� Available at http://www.mysql.com
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