ADL Content-LMS Interoperability

Purpose

The Advanced Distributed Learning (ADL) initiative has undertaken the task of developing standards and guidelines for on-line learning software.  ADL hopes to foster interoperability, reusability, and portability for web-based learning materials.  The purpose of this document is to describe a universal mechanism for web-based learning content to communicate with a Learning Management System (LMS).  It specifies an Application Programming Interface (API) that the LMS makes available to the learning content.  

Requirements

It is understood that the content must be hosted from an HTML page, and rendered in a browser.  The mechanism described here requires a browser with a version of 4.0 or greater (Netscape or Microsoft). [probably better to refer to ECMA standard and applicable DOM standard rather than vendor versions]  This mechanism does not require that the content be developed using any particular technology or language, merely that it be delivered from a web page through a browser.  

LMS Responsibilities

It is the responsibility of the LMS to provide the API that the content will use.  The LMS must launch the content from a window that contains the API, or must provide a parent frame that contains the API.  The LMS must include all of the functions marked “required” in the table below, and they must behave in the prescribed manner.  

The LMS must provide storage for all the data elements described in the API.  The LMS provides the API and data for content at the “assignable unit” scope [use ADL terminology here].  All functions and data described in this document apply to a single assignable unit.  

There are a number of values that are passed between the LMS and the content.  They are retrieved by “Get” functions and modified with “Set” functions.  “Set” functions must affect subsequent “Get” functions.  If the content sets a variable, it should be able to “get” that value back in a subsequent call.  This does not imply any persistence of the data in the LMS system.  The data may be cached on the local system (this is implementation dependent), but any “Get” function must return the most recently “Set” value.     

Content Responsibilities

The content must be able to call JavaScript functions in a “foreign” window.  The content does not have to be developed in JavaScript, but must be able to call it.  The content must call the Initialize function before calling any other API functions.  If it calls the Initialize function successfully, it must also call the Finish function before it terminates, even if it does not call any other API functions.  

Mechanism

Learning content will communicate with an LMS system through a JavaScript API.  This API will be part of a JavaScript object attached to either a parent window or the “opener” window for the html page.  The content will obtain the API object by checking for its existence on any parent window or the opener window.  The following JavaScript example demonstrates how this might work:

// returns the LMS API object (may be null if not found)

FindAPI(win)

  {
  if (win.API != null)

    return win.API;

  else if (win.parent == null)

    return null;

  else 

    return FindAPI(win.parent);

  }

// obtain the LMS API

API = FindAPI(window);

If (API == null)

  API = FindAPI(window.opener);

The LMS must include the API in either the window that opens the content window, or in a parent frame that contains the content.  Once the content has obtained a valid API object, it can call any of the required functions listed in this document, and any optional ones that exist.  

Function Descriptions

Name
Description
Required
Parameters
Return Value

LMSInitialize
The content must call this function before calling any other API function.  It indicates to the LMS system that the content is going to communicate.  The LMS can take any initialization steps required in this function.  
Yes
None
A boolean value, true if the function was successful, false if it was not.  If the function was not successful, then the content can call LMSGetLastError to find out what happened.

LMSFinish
The content must call this function before it terminates, if it successfully called LMSInitialize at any point.  It signals to the LMS that the content has finished communicating.  The content may not call any API function except LMSGetLastError after it calls LMSFinish.  
Yes
Action
A case-insensitive string indicating how the content finished.  Currently the only valid values are null, which means no special action, and “timeout”, which means the content timed out.  
None

LMSSetStatus
Sets the status for the content.  The status is a gross indicator of learner progress through the content.  The status is independent of the score.  
Yes
Status
A case-insensitive string indicating the status.  The only valid value is “complete”. 
None

LMSSetScore
Sets the current score for the activity.  The score is independent of the status.  The content passes the maximum and minimum scores for the assignable unit.  [question – can the au pass different max and min’s for different learners?]
Yes
Raw
A floating point number indicating the raw score the learner has achieved to date.  NaN (not a number) is a valid value for this parameter.

Min
A floating point number indicating the minimum score possible for the assignable unit.

Max
A floating point number indicating the maximum score possible for the assignable unit.  
None

LMSGetStudentName
Allows the content to obtain the learner’s full name from the management system.
Yes
None
A string containing the learner’s full name.

LMSGetSuspendData
The LMS must store and restore suspend/resume data for the content.  This takes the form of unstructured text information.  The content is responsible for creating this data, and making sense of it when it retrieves it later from the LMS.  This function retrieves the suspend data from the LMS.
Yes
None
A string containing the suspend/resume data.  This information will initially be an empty string until the content modifies it.  This string will not be more than 4000 characters is length.

LMSSetSuspendData
This function stores a string which will allow the content to restore its state on a subsequent launch.  The format of this string is proprietary to the content.   
Yes
Data
A string (limited to 4000 or fewer characters) containing suspend/resume data.  
None

LMSGetLaunchData
Content may be designed to behave differently depending on configuration (or launch) data that can be set externally from the content.  The content can obtain this information from the LMS through this function.  The format of the information is proprietary to the content and takes the form of a string.
Yes
None 
A string (limited to 4000 or fewer characters) containing launch data.

LMSGetLastErrorCode
The content must have a way of assessing whether or not any given API call was successful, and if it was not successful, what went wrong.  This routine returns an error code from the previous API call.  Each time an API function is called (with the exception of this one), the error code is reset in the API.  The content may call this any number of times to retrieve the error code, and the code will not change until the next API call.
Yes
None
An integer value indicating the error code.  0 means no error.  Error numbers up to 1000 are reserved for standard errors.  Error numbers above 1000 are vendor specific.  

[This function is still under discussion and other standard error codes have not been established]

LMSGetCapability
This function provides a way for the content to query the interface to find out its version and capabilities.  [There are a number of ways to do this.  It could be as simple as returning a version number, or as complicated as querying for the existence of specific functions]
Yes



LMSGetMode
The LMS can request that the content execute in a certain mode.   This function provides a way for the content to discover which mode it is expected to use.  [Modes contemplated are Browse, Review, etc.  Needs more work]
No



LMSGetTime
This function returns the amount of time the student has spent in the assignable unit since starting it.  
No
None
An integer value representing the number of seconds the student has spent in the assignable unit.  

LMSSetTime
Some assignable units may want to indicate the amount of time the student spends in the material, rather than letting the LMS automatically calculate it.  This function allows the content to give the LMS an accurate time value for the current session.  
No
Time
An integer value representing the number of seconds the student has spent in the content for the current session.
None

LMSGetStudentID
This function allows the content to obtain the string that uniquely identifies the user in the LMS.
No
None
A string containing the student’s unique identifier.

LMSGetSuspendLocation
The content can save and restore a value that will allow it to return to the place the student left off.  This function retrieves that piece of data, which is proprietary to the content.
No
None
A string containing the location in the assignable unit where the student left off.  The assignable unit defines the format of the string.    

LMSSetSuspendLocation
This function allows the content to save a location where the student last left off. 
No
Location
A string of ? characters or fewer containing the location where the student left off.  The format of the string is proprietary to the assignable unit.  
None
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