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PREFACE

This document describes how the ADL Technical Team’s SCORM Version 1.2 to SCORM 2004 Conversion API Wrapper (hereafter referred to as the Conversion API Wrapper) utility works and gives instructions for using this utility.  The Conversion API Wrapper allows content developers to use their existing SCORM Version 1.2 content within a SCORM 2004 conformant LMS.  

This document may be modified or superseded as work proceeds.  Comments, suggestions and alternative solutions for inclusion in a future version of this document are welcome.
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1.1. About the Conversion API Wrapper

The Conversion API Wrapper allows content developers to run their SCORM Version 1.2 conformant Sharable Content Objects (SCOs) within a SCORM 2004 conformant LMS quickly and easily.  The Conversion API Wrapper is intended for use with SCORM Version 1.2 conformant SCOs that utilized the ADL-provided APIWrapper.js file, or a file similar in design.  The Conversion API Wrapper replaces the ADLWrapper.js file used by SCORM Version 1.2 SCOs. If an organization uses a similar file, then the same methods and design defined in this document can also be applied.

The Conversion APIWrapper is intended to allow SCORM 1.2 conformant content to run within a SCORM 2004 run-time environment.  This tool is not recommended to be used in conjunction with SCORM 2004 development practices but only as a tempory solution to allow SCORM conformant 1.2 content to run within a SCORM 2004 conformant run-time environment.  In summary ADL highly recommends normal content development practices including using an updated SCORM 2004 wrapper for all new SCORM 2004 development.

1.1.1. Conversion API Wrapper Concept

The Conversion API Wrapper enables SCORM Version 1.2 conformant SCOs to run within a SCORM 2004 conformant Learning Management System (LMS).  Figure 1.1.1a depicts the concepts implemented by the Conversion API Wrapper.  The Conversion API Wrapper acts as “middleware” to bridge the gap between the SCORM 2004 conformant LMS and the SCORM Version 1.2 conformant SCO by intercepting all calls made by the SCO and converting them into SCORM 2004 calls before relaying those calls to the LMS.  The Conversion API Wrapper then in turn accepts all return communication from the LMS and converts all error codes and return values back into SCORM 1.2 values before allowing the returning information to reach the calling SCO.
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Figure 1.1.1a:  Conversion API Wrapper Concept

The Conversion API Wrapper is designed to handle one learner attempt.  If a SCO has the ability to suspend a leaner attempt, then modifications are required.  The Conversion API Wrapper provides one way to persist information across learner sessions.  The Conversion API Wrapper uses a cookie to keep track of the data.  The code for this implementation has been included but commented out.  If an organization needs to use this code, the organization can uncomment the code and update as needed, this code can be found at the end of the APIWrapper.js file.  An organization may also need to create a different mechanism for persisting the required information across learner sessions.  

NOTE: Using this function requires the users’ Web browsers to accept cookies while using the Conversion API Wrapper.

1.2. Conversion API Wrapper Requirements

Not all of the content may easily be able to use the specific implementation defined in this document.  If users understand the concepts and requirements for the Conversion API Wrapper, then a similar implementation that meets the requirements of the organization may be deployable.  This section outlines the requirements for the design and implementation of the Conversion API Wrapper.

The Conversion API Wrapper uses a JavaScript file, APIWrapper.js, to aid in the conversion of SCORM Version 1.2 to SCORM 2004 calls (API methods and Data Model elements).  The JavaScript file is built based on the following requirements:

1. The Conversion API Wrapper shall find the correct LMS API Implementation. (SCORM 2004:  API_1484_11).

2. The Conversion API Wrapper shall convert SCORM Version 1.2 API method calls to SCORM 2004 API method calls.

3. The Conversion API Wrapper shall convert SCORM Version 1.2 Run-Time Environment Data Model elements to SCORM 2004 Run-Time Environment Data Model elements.

a. The Conversion API Wrapper shall not convert any data model elements not recognized as SCORM Version 1.2 Data Model elements.

4. The Conversion API Wrapper shall convert SCORM 2004 API Error codes to SCORM Version 1.2 Error Codes, as applicable.

1.2.1. API Method Call Translation Requirements

The Conversion API Wrapper is able to convert SCORM Version 1.2 API method calls to SCORM 2004 API method calls.  The Conversion API Wrapper accepts the following SCORM Version 1.2 API method calls and converts them into the appropriate SCORM 2004 API calls as follows:

· LMSInitialize(“”) converts to Initialize(“”)
· LMSFinish(“”) converts to Terminate(“”)
· LMSGetValue(parameter) converts to GetValue(parameter)
· LMSSetValue(parameter_1,parameter_2) converts to SetValue(parameter_1,parameter_2)
· LMSCommit(“”) converts to Commit(“”)
· LMSGetLastError() converts to GetLastError()
· LMSGetErrorString(parameter) converts to GetErrorString(parameter)
· LMSGetDiagnostic(parameter) converts to GetDiagnostic(parameter)
1.2.2. Run-Time Environment Data Model Element Translation Requirements

The Conversion API Wrapper is able to convert SCORM Version 1.2 Run-Time Environment Data Model elements to SCORM 2004 Run-Time Environment Data Model elements.  Table 1.2.2a defines the mapping of SCORM Version 1.2 to SCORM 2004 Run-Time Environment Data Model elements.  The first column describes the SCORM Version 1.2 Run-Time Environment Data Model elements.  The second column describes the SCORM Run-Time Environment Data Model elements to which the SCORM Version 1.2 data model element maps.  

Note: Not all elements are listed and may be discussed in more detail in section 1.2.2.1 Special Cases.

Table 1.2.2a:  Data Model Element Conversions

	SCORM Version 1.2 RTE Data Model Element
	SCORM 2004 RTE Data Model Element

	cmi.core._children
	No replacement*

	cmi.core.student_id
	cmi.learner_id

	cmi.core.student_name
	cmi.learner_name

	cmi.core.lesson_location
	cmi.location

	cmi.core.credit
	cmi.credit

	cmi.core.lesson_status
	cmi.lesson_status or cmi.success_status*

	cmi.core.entry
	cmi.entry

	cmi.core.score._children
	cmi.score._children

	cmi.core.score.raw
	cmi.score.raw

	cmi.core.score.min
	cmi.score.min

	cmi.core.score.max
	cmi.score.max

	cmi.core.total_time
	cmi.total_time

	cmi.core.lesson_mode
	cmi.mode

	cmi.core.exit
	cmi.exit

	cmi.core.session_time
	cmi.session_time

	cmi.suspend_data
	cmi.suspend_data

	cmi.launch_data
	cmi.launch_data

	cmi.comments
	cmi.comments_from_learner.0.comment

	cmi.comments_from_lms
	cmi.comments_from_learner.0.comment

	cmi.student_preference._children
	cmi.learner_preference._children

	cmi.student_preference.audio
	cmi.learner_preference.audio_level

	cmi.student_preference.language
	cmi.learner_preference.language

	cmi.student_preference.speed
	cmi.learner_preference.delivery_speed

	cmi.student_preference.text
	cmi.learner_preference.audio_captioning

	cmi.student_data.mastery_score
	cmi.scaled_passing_score

	cmi.student_data.max_time_allowed
	cmi.max_time_allowed

	cmi.student_data.time_limit_action
	cmi.time_limit_action

	cmi.comments_from_lms
	cmi.comments_from_lms.0.comment

	cmi.comments
	cmi.comments_from_learner.0.comment


* Refer to Section 1.2.2.1 Special Cases

1.2.2.1 Special Cases

This section defines some special cases where a more complex conversion takes place.

cmi.core._children

The cmi.core._children data model element does not exist in the SCORM 2004 Run-Time Environment Data Model.  For cases where the SCO invokes a call to retrieve the cmi.core._children, the Conversion API Wrapper should be designed to return the list of SCORM Version 1.2 cmi.core Data Model elements that were in the SCORM Version 1.2 Run-Time Environment Data Model.  If the SCO then parses that list and uses the elements to make other API method calls, the Conversion API Wrapper will translate the Data Model elements as required.

cmi.core.lesson_status/cmi.objectives.n.status

Upon accepting a call to get the cmi.core.lesson_status data model element, the Conversion API Wrapper first determines if the content has set that particular element at that point in the current learner session by using a global JavaScript variable within the APIWrapper.js file, an alternative method, that would maintain the status value over multiple sessions could be achieved by using JavaScript cookies.  The method is coded and  is provided as commented out code at the bottom of the APIWrapper.js file.  Depending on the result of the JavaScript Global variable, the Conversion API Wrapper converts the cmi.core.lesson_status call into either cmi.success_status or cmi.completion_status.  The process is the same upon a set call of cmi.core.lesson_status.
Other children Requests
Upon receiving a call to retrieve the following elements list of children, the Conversion API Wrapper acts alone and simply returns the string list containing all available children for the particular SCORM Version 1.2 element.  The elements are as follows:

· cmi.objectives.n.score._children

· cmi.objectives._children

· cmi.student_data._children

· cmi.student_preference._children

· cmi.interactions._children
cmi.interactions.n.time / cmi.interactions.n.latency 

Upon receiving a call to set the cmi.interactions.n.time Data Model element, the value is converted to the SCORM 2004 time format before being set within the LMS.  This method is also used to convert the interactions latency and interactions result values.  The same approach is used with the return value during a GetValue call for each cmi.interactions.n.time and cmi.interactions.n.latency elements.

Correct Response and Learner Response

The SCORM Version 1.2 did not require strict adherence to any defined format for cmi.interactions.n.correct_responses or cmi.interactions.n.student_response (SCORM 2004:  cmi.interactions.n.learner_response).  SCORM 2004 has defined requirements on the format of the values stored by both these elements.  Since ADL does not know which format was used by the various SCORM Version 1.2 content, the organizations that are going to use the Conversion API Wrapper or a similar concept should define the appropriate translation code.  This code could be added to APIWrapper.js and would be implemented to translate the data during a SetValue() API request.

1.2.3. API Error Code Translation Requirements

One of the requirements of the Conversion API Wrapper is that it must be able to convert SCORM 2004 error codes to SCORM Version 1.2 error codes.  Since the Conversion API Wrapper is designed and built to translate SCORM Version 1.2 API method calls and Run-Time Environment Data Model elements to SCORM 2004 API method calls and Run-Time Environment Data Model elements, certain errors may be encountered during the processing of the API method calls.  If an error is encountered, then the error will be a SCORM 2004 error code.  A SCORM Version 1.2 conformant SCO will not understand these new error codes.  The Conversion API Wrapper is built to translate these error codes.  Table 1.2.3a defines a mapping of SCORM Version 1.2 to SCORM 2004 error codes.  The first column describes the SCORM Version 1.2 Error Code.  The second column describes the SCORM 2004 Error Code to which the SCORM Version 1.2 Error Code is equivalent.  If a row in the SCORM Version 1.2 Error Codes column is empty, then this indicates that no SCORM Version 1.2 Error Code exists for the specific SCORM 2004 Error Code listed.  In these situations when the error code returned is not mapped directly to a SCORM Version 1.2 error code, the Conversion APIWrapper returns the error code that best matches the error code returned by the LMS.

Table 1.2.3a:  SCORM Version 1.2 to SCORM 2004  Error Code Mapping List

	SCORM Version 1.2 Error Code
	SCORM 2004 Error Code

	0 - No error
	0 - No Error

	101 - General Exception
	101 - General Exception

	
	102 - General Initialization Failure

	
	103 - Already Initialized

	
	104 - Content Instance Terminated

	
	111 - General Termination Failure

	301 - Not initialized
	112 - Termination Before Initialization

	
	113 - Termination After Termination

	301 - Not initialized
	122 - Retrieve Data Before Initialization

	
	123 - Retrieve Data After Termination

	301 - Not initialized
	132 - Store Data Before Initialization

	
	133 - Store Data After Termination

	301 - Not initialized
	142 - Commit Before Initialization

	
	143 - Commit After Termination

	201 - Invalid argument error
	201 - General Argument Error

	
	301 - General Get Failure

	
	351 - General Set Failure

	
	391 - General Commit Failure

	201 - Invalid argument error, or

401 - Not implemented error
	401 - Undefined Data Model Element

	401 – Not implemented error
	402 - Unimplemented Data Model Element

	
	403 - Data Model Element Value Not Initialized

	403 - Element is read only
	404 - Data Model Element Is Read Only

	404 - Element is write only
	405 - Data Model Element Is Write Only

	405 - Incorrect Data Type
	406 - Data Model Element Type Mismatch

	405 - Incorrect Data Type
	407 - Data Model Element Value Out Of Range

	
	408 – Data Model Dependency Not Established

	202 - Element cannot have children
	301 – General GetValue Error

	203 - Element not an array.  Cannot have count.
	301 – General GetValue Error

	402 - Invalid set value, element is a keyword
	404 - Data Model Element Is Read Only


1.3. Conversion API Wrapper Design

As mentioned earlier, the Conversion API Wrapper intercepts and converts each API method call into the updated SCORM 2004 conformant call.  For example, if the SCORM Version 1.2 conformant content calls LMSInitialize(“”), the Conversion API Wrapper intercepts that call and in turn calls Initialize(“”).  The Conversion API Wrapper follows suit for the changes to the SCORM 2004 Run-Time Environment (RTE) Data Model elements.

This Conversion API Wrapper concept could be used by any SCORM Version 1.2 conformant SCO needing to run with a SCORM 2004 environment; however, the fewest modifications are needed when the existing package uses the ADL-supplied APIWrapper.js (SCORM Version 1.2 supplied) file.  The following information presents a breakdown of the design requirements of the Conversion API Wrapper. 

Once the APIWrapper.js file has been created, the SCORM Version 1.2 APIWrapper.js is replaced with the new APIWrapper.js file used in the Content Package.  After the content package itself is updated to meet SCORM 2004 conformance requirements, the SCOs found in the package will use the Conversion API Wrapper and make the appropriate SCORM 2004 API method calls.  Utilizing the ADLXMLTransformer will assist in the conversion of the SCORM Version 1.2 manifest to SCORM 2004.

1.4. Implementation Steps

The concept behind this conversion utility is that the SCORM Version 1.2 conformant SCO is never altered.  The conversion happens by repackaging the content and deploying the content package to an LMS.

The following steps should be taken:

1. Replace the current APIWrapper.js file within the SCORM Version 1.2 conformant package with the Conversion APIWrapper.js Version 1.0 file.

2. Test the SCO in the SCORM 2004 Conformance Test Suite to make sure that all API method calls and data model elements are SCORM 2004 conformant.

3. Update the Content Package to replace the old APIWrapper.js with the new Conversion API Wrapper (i.e., the new  APIWrapper.js file created in Step 1).

4. Update the Content Package to SCORM 2004 conformance specifications. Using the ADLXMLTransformer may assist in the conversion of the SCORM Version 1.2 conformant manifest and metadata files to meet the SCORM 2004 standards.

5. Test the new Content Package in the SCORM 2004 Conformance Test Suite.
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