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		 Shielding Design
		 Shielding Design Insoo Jun EJSM Instrument WorkshopJuly 26 – 29, 2010 Copyright 2010. All rights reserved. 
		 <br><br>
		 
	
	 
		 Topics
		 Topics General shielding considerations for JEOShielding design processLesson learned from Juno shielding design experienceShielding benchmarking studySummary 
		 
		 
	
	 
		 Shielding Consideration
		 Shielding Consideration Particle species to be included in shielding designHigh energy electrons from Jovian magnetosphereHigh energy protons from Jovian magnetosphere and solar energetic particles (SEP)Heavy ions from galactic cosmic rays (GCR) and SEPRadiation effects to be considered in shielding designTotal ionizing dose (TID)Displacement damage dose (DDD)Single event effects (SEE)Internal electrostatic discharge (IESD)Radiation induced noise in sensors and detectors 
		 
		 
	
	 
		 Radiation Shielding Design Approach
		 Radiation Shielding Design Approach Electronics/instruments/materials must meet the RDF=2 requirement.For example, if there are 300 krad parts used in the electronics, the shield should brings the dose down to 150 krad.The RDF=2 requirement also applies to displacement damage dose and materials.   Science Chassis   Anything outside must be designed to survive the outside radiation environment   Electronics for science instruments can be placed into the science chassis and must be designed to 300 krad. Circuit cards for science instruments 
		 
		 
	
	 
		 Generic Shielding Design Process
		 Generic Shielding Design Process External Environments Geometry Modeling Transport Analysis Define Local Radiation Environment at Device or Material Meet performance spec with margin? No Yes       One iterationcompleted   Test results for parts or sensors or materials   Update geometry modelingUpgrade parts capabilityMove partChange physical configurationRevisit measurement requirementModify operationAdd shielding...... Operational Scenario  
		 <br><br>
		 
	
	 
		 Example: Progress of Geometry Modeling
		 Example: Progress of Geometry Modeling The fidelity of shield geometry model will increase as the instrument design maturesThe radiation shielding design will require many rounds of iterations or trade-offs during the instrument development phaseMaterial selectionRe-configuring internal componentIterations or trade-offs of the shielding design will be also required for the overall shielding mass optimization at the S/C system levelShielding effect by S/C or other neighboring hardware 
		 
		 
	
	 
		 Near Term Release Schedule
		 Near Term Release Schedule TimelineInformation AvailableThis workshopMission fluence energy spectraFlux energy spectraDose-depth curve for aluminumAt the release of AODose-depth curves for other representative shielding materials (e.g., tantalum, WCu, titanium, etc.)Shielding design guideline for JEO instrumentsSimplified (or equivalent) spacecraft geometry modelStudy report on the benchmarking experimentBy October, 2011JEO IESD mitigation design guidelineUpdated spacecraft geometry model 
		 
		 
	
	 
		 Shielding Design Lesson Learned from Juno
		 Shielding Design Lesson Learned from Juno SNR shielding analysis and testing required multiple iterationsSNR analysis required transport analysis tool with comprehensive physics package (i.e., correct treatment of secondary particles)Shielding enclosure of instruments required multiple design iterations to optimize implementation and shielding effectivenessBoard and component level analyses were required to optimize shield massGraded shielding approach sometimes turned out to be difficult to implement 
		 
		 
	
	 
		 Shielding Benchmarking Study (International EJSM Radiation Environment Panel)
		 Shielding Benchmarking Study
(International EJSM Radiation Environment Panel) Objectives:To compare and better understand the predictive capability of commonly used radiation transport toolsTo provide a set of benchmark problems that potential instrument providers can use to validate their own choice of transport toolsTo provide the radiation environment behind various shielding materials and thicknesses so as to estimate nominal background noise levels expected in detectors and sensorsTo provide a guideline of using graded shield (i.e., low-Z/high-Z) materialsThe study will continue through September 2011Initial results will be published in early 2011Final report will be released in September 2011 
		 
		 
	
	 
		 Overview of the JEO Shielding Benchmarking Effort
		 Objective: Develop and validate by test, physics-based models to predictThe secondary environment behind thick shieldsThe transient response that would be encountered by detectors to high energy electrons  Overview of the JEO Shielding Benchmarking Effort    JUNO thin shield Cascade e-, number, angle Secondary particle environment behind shields   Juno Thin Slab Shield ExperienceSpatial and temporal noise distribution difficult to predict in generalModeling of the instrument specific shield and detector design followed by test as flown is critical for mission success    JEO 2010 thick shield High Energy  e-          JEO 2011 complex shield    Assessment of Radiation Effects on Science and Engineering Detectors for the JEO Mission Study (2008) On-going and Near-Term Efforts for Thick and Complex ShieldingDevelop models and methodology based on Geant4 and MCNPX to describe radiation environment behind the shieldModel outputs provide particle type, energy spectrum and deposited energy Conduct beam tests at LINAC facilities to verify the methodology and models for the interaction of high energy e- with thick slab shieldsValidate the secondary environment under more complex geometries  
		 
		 
	
	 
		 Benchmarking Problem Summary  (First JEO Experiment)
		 Benchmarking Problem Summary 
(First JEO Experiment) Problem set-upAl slab: 7, 14, and 20 g/cm2Ta slab: 20 g/cm2Beam test at Idaho LINAC23 MeV electronSimulation ToolsMCNPXGeant4Output:Electron/photon energy spectra behind shieldsTests have been performed recently and the data are being analyzedThe results will be published on the EJSM websiteOnce validated against the benchmarking results, tools then can be           used to estimate the radiation environment behind shields of               different materials and different configurations 
		 <br><br>
		 
	
	 
		 Shielding Material Consideration  (Simulation)
		 Shielding Material Consideration 
(Simulation) If sensors or detectors are sensitive only to TID, then high-Z materials are more effectiveHowever, high-Z materials will produce more secondary particles:PhotonsNeutrons	-> These will increase DDD, transient, and background noise levels Trades should be made to find shield material combinations (e.g., low-Z/high-Z/low-Z combination) that optimize the instrument performance and shielding mass  Example: Aluminum and Tungsten Shielding in a Jovian Environment (not JEO environment) 1 cm Al = 2.7 g/cm21 cm WCu = 16.3 g/cm2 
		 
		 
	
	 
		 Example: A Simple Geometry  Photon Environment Behind Shield
		 Example: A Simple Geometry 
Photon Environment Behind Shield High-Z shielding materials will produce more secondary photons than low-Z materials      Shield Material Shield Material Silicon Detector Aluminum Backing Copper Layer         100 MeV Electron Broad Beam 16.3 g/cm2 10 mm 0.254 cm 0.32 cm 16.3 g/cm2  Photon energy spectra at the silicon detector behind Aluminum or WCu shield 
		 
		 
	
	 
		 Summary
		 Summary Shielding design is a key for instrument design in the radiation environment expected for the missionHigh energy electrons are the dominating contributorHigh energy electrons can induce TID, DDD, and transient noise to sensors and detectorsThe 2008 detector working group study indicated the necessary shielding amount is dictated by transient requirement, rather than TID or DDD requirementFor Juno, shielding design for 5 out of 8 science instruments and SRU were actually driven by transient (or flux) shielding requirement.The Project is working on a benchmarking study and a shielding guideline for instrument providers 
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       DRAFT XSD for IMS Content Packaging version 1.1 DRAFT
        Copyright (c) 2001 IMS GLC, Inc. 
       2000-04-21, Adjustments by T.D. Wason from CP 1.0.
       2001-02-22, T.D.Wason: Modify for 2000-10-24 XML-Schema version.  Modified to support extension.
       2001-03-12, T.D.Wason: Change filename, target and meta-data namespaces and meta-data fielname.  Add meta-data to itemType, fileType and organizationType.
       Do not define namespaces for xml in XML instances generated from this xsd.
       Imports IMS meta-data xsd, lower case element names.         
       This XSD provides a reference to the IMS meta-data root element as imsmd:record
       If the IMS meta-data is to be used in the XML instance then the instance must define an IMS meta-data prefix with a namespace.  The meta-data targetNamespace should be used.  
       2001-03-20, Thor Anderson: Remove manifestref, change resourceref back to identifierref, change manifest back to contained by manifest. --Tom Wason: manifest may contain _none_ or more manifests.
       2001-04-13 Tom Wason: corrected attirbute name structure.  Was misnamed type.  
       2001-05-14 Schawn Thropp: Made all complexType extensible with the group.any
       Added the anyAttribute to all complexTypes. Changed the href attribute on the fileType and resourceType to xsd:string
       Changed the maxLength of the href, identifierref, parameters, structure attributes to match the Information model.
       2001-07-25 Schawn Thropp: Changed the namespace for the Schema of Schemas to the 5/2/2001 W3C XML Schema 
       Recommendation. attributeGroup attr.imsmd deleted, was not used anywhere.  Any attribute declarations that have
       use = "default" changed to use="optional" - attr.structure.req.
       Any attribute declarations that have value="somevalue" changed to default="somevalue",
       attr.structure.req (hierarchical).  Removed references to IMS MD Version 1.1.
       Modified attribute group "attr.resourcetype.req" to change use from optional
       to required to match the information model.  As a result the default value also needed to be removed 
       Name change for XSD.  Changed to match version of CP Spec                                            
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          Any namespaced element from any namespace may be included within an "any" element.  The namespace for the imported element must be defined in the instance, and the schema must be imported.  
      
       
          
      
   

   
   
   

    
    
    
    
    
    
    
    
    
    
    
    

   
   
   

   
   
   
    
       
          
      
       
       
   
   
   
   
   
    
       
          
          
      
       
       
   
   
   
   
   
    
       
          
          
          
          
      
       
       
       
       
       
   
   
   
   
   
    
       
          
          
          
          
          
      
       
       
       
       
   
   
   
   
   
    
       
          
          
          
      
   
   
   
   
   
    
       
          
          
      
       
       
   
   
   
   
   
    
       
          
          
          
          
      
       
       
       
   
   
   
   
   
    
       
           
           
      
       
       
   
   
   
   
   
    
       
          
          
          
          
      
       
       
       
       
       
   

   
   
   

   
   
   
    
       
          
      
   
   
   
   
   
    
       
          
      
   
   
   
   
   
    
       
          
      
   





 

     

   
   
   
    
       2001-04-26 T.D.Wason. IMS meta-data 1.2 XML-Schema.                                  
       2001-06-07 S.E.Thropp. Changed the multiplicity on all elements to match the         
       Final 1.2 Binding Specification.                                                     
       Changed all elements that use the langstringType to a multiplicy of 1 or more        
       Changed centity in the contribute element to have a multiplicity of 0 or more.       
       Changed the requirement element to have a multiplicity of 0 or more.                 
        2001-07-25 Schawn Thropp.  Updates to bring the XSD up to speed with the W3C        
        XML Schema Recommendation.  The following changes were made: Change the             
        namespace to reference the 5/2/2001 W3C XML Schema Recommendation,the base          
        type for the durtimeType, simpleType, was changed from timeDuration to duration.                  
        Any attribute declarations that have use="default" had to change to use="optional"  
        - attr.type.  Any attribute declarations that have value ="somevalue" had to change 
        to default = "somevalue" - attr.type (URI)                                          
        2001-09-04 Schawn Thropp                                                            
        Changed the targetNamespace and namespace of schema to reflect version change       
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function sanitizeForbiddenHTMLTextChars(in_s)
{
	var out_s = in_s.toString();//We are sometimes called to sanitize non-strings...like document.location

	out_s = out_s.split("<").join("&lt;");
	out_s = out_s.split(">").join("&gt;");
	out_s = out_s.split("'").join("&apos;");
	out_s = out_s.split('"').join("&quot;");
	
	return out_s;
}
function showFlash(swf, w, h, loop)
{
	var isMSIE = navigator.appName.indexOf("Microsoft") != -1;
	var s = '';
	var protocol = 'http';//safe default
	var url = document.location.toString();
	indexOfColon = url.indexOf(":");
	if(indexOfColon>0)	
		protocol = url.substring(0, indexOfColon);
	if(protocol!='http' || protocol!='https')
		protocol='https';
	var location = document.location;
	location = (location==unescape(location))?escape(location):location;

	s += '<object classid="clsid:D27CDB6E-AE6D-11cf-96B8-444553540000" codebase="' + protocol + '://download.macromedia.com/pub/shockwave/cabs/flash/swflash.cab#version=6,0,65,0" width="'+w+'" height="'+h+'" id="SlideContent" align="" VIEWASTEXT>'
	s += '<param name="movie" value="'+sanitizeForbiddenHTMLTextChars(swf)+'" />'
	s += '<param name="menu" value="false" />'
	s += '<param name="quality" value="best" />'
	s += '<param name="loop" value="'+loop+'" />'
	s += '<param name="FlashVars" value="initialURL='+
			sanitizeForbiddenHTMLTextChars(location)+
			'&isMSIE='+isMSIE+'&useBSM=false" />'
	s += '<param name="allowScriptAccess" value="sameDomain"/>'
	s += '<embed src="'+sanitizeForbiddenHTMLTextChars(swf)+'" FlashVars="initialURL='+
			sanitizeForbiddenHTMLTextChars(location)+
			'&isMSIE='+isMSIE+'&useBSM=false" menu="false" quality="best" width="'+w+'" height="'+h+'" loop="'+loop+'" name="SlideContent" align="" type="application/x-shockwave-flash" pluginspage="' + protocol + '://www.macromedia.com/go/getflashplayer" swLiveConnect="true" allowScriptAccess="sameDomain"></embed>'
	s += '</object>'
	// in theory, we should always embed in a table, but in practice, IE6 malfunctions
	// when width & height = 100%, but in that case, we don't really need the table anyway.
	if ((w.toString().indexOf('%') == -1) && (h.toString().indexOf('%') == -1))
	{
		s = '<table border=0 width="100%" height="100%"><tr valign="middle"><td align="center">' +
			s +
			'</td></tr></table>';
	}
	document.write(s);
}



"system_id","type","command_line","max_time_allowed","file_name","max_score","mastery_score","system_vendor","core_vendor","time_limit_action","au_password","web_launch"
"A2","Tutorial","","","AICC.htm","100","80","Breeze Presenter","","","",""




; ----------------------------------------
;
; AICC Course Interchange File.
;
;
; ----------------------------------------

[Course]
Course_ID=Shielding
Course_Title=Shielding
Level=3
Course_Creator=Breeze Presenter
Course_System=Breeze Presenter
Total_AUs=1
Total_Blocks=0
Total_Objectives=0
Total_Complex_Obj=0
Max_Fields_CST=1
Max_Fields_ORT=0
Version=2.0

[Course_Behavior]
Max_Normal=99

[Course_Description]



"block","member"
"root","A2"



"system_id","developer_id","title","description"
    "A2","Breeze Presenter","Shielding",""
  



		
			
				
				
				
				
				
				
				
			
		
		
		
	
 

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

   
   
   
    
       
      *************************************************************************
      *                           Change History                              *
      *************************************************************************
      2003-18-09  Initial creation.
      2003-19-09  Removed the restriction of the 255 character maximum length
                  on the dataFromLMS
      2004-01-06  Added completionThreshold to the ADL CP namespace
      2004-23-01  Final edits in preparation for release
      *************************************************************************
      
   

    
    
    
    

   
    
       
          
             
             
         
      
   

    

    
       
   

    
       
   

    
       
          
          
          
          
      
   

    
        
           
           
       
   




 

    
       
          This file represents the W3C XML Schema Language Binding of the ADL namespaced elements for navigation controls.
      
   

   
   
   
    
       
      *************************************************************************
      *                          Change History                               *
      *************************************************************************
      2003-18-09  Initial creation.
      2004-23-01  Final edits in preparation for release
      *************************************************************************
      
   

    

    

    

   
    
       
          
      
   

    
       
          
      
   

    
       
          
          
          
          
      
   




 

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

   
   
   
    
       
      *************************************************************************
      *                             Change History                            *
      *************************************************************************
      2003-18-09  Initial creation.
      2004-23-01  Final edits in preparation for release
      *************************************************************************
      
   

    

    

    
       
       
       
       
       
   

    
       
          
          
          
          
      
   

    
       
       
   

                   




 

    
       
         This work is licensed under the Creative Commons Attribution-ShareAlike
         License.  To view a copy of this license, see the file license.txt,
         visit http://creativecommons.org/licenses/by-sa/1.0 or send a letter to
         Creative Commons, 559 Nathan Abbott Way, Stanford, California 94305, USA.
      

       
         This component schema provides an element group declaration used for
         custom metadata elements.
      
   

    
       
          
      
   




 

    
       
         This work is licensed under the Creative Commons Attribution-ShareAlike
         License.  To view a copy of this license, see the file license.txt,
         visit http://creativecommons.org/licenses/by-sa/1.0 or send a letter to
         Creative Commons, 559 Nathan Abbott Way, Stanford, California 94305, USA.
      

       
         This component schema provides global type declarations for LOM datatypes.
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         This component schema provides element name declarations for metadata elements.

         This component schema checks for the uniqueness of elements declared to be unique
         within their parent by the presence of the uniqueElementName attribute,
         and is common to all uniqueness profiles.
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       This component schema provides global type declarations for metadata elements.
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         This component schema provides the element name declaration for the
         root element for all LOM instances.
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         This component schema provides global type declarations for those metadata
         elements whose values are taken from a vocabulary datatype.
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         This component schema provides global type declarations for the standard
         enumerated types for those metadata elements whose values are taken from
         a vocabulary datatype.
      
       
        ****************************************************************************
        **                           CHANGE HISTORY                               **
        ****************************************************************************
        ** 09/22/2003:  - Updated comment describing this file to state that this **
        **                file is the LOM V1.0 Base Schema vocabulary source and  **
        **                value declarations.                                     ** 
        ****************************************************************************
      
   

   

   
    
       
          
      
   

   
    
       
          
          
          
          
          
      
   

   
    
       
          
          
          
          
      
   

   
    
       
          
          
          
          
      
   

   
    
       
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
      
   

   
    
       
          
          
      
   

   
    
       
          
          
      
   

   
    
       
          
          
          
          
          
          
          
          
          
          
          
      
   

   
    
       
          
          
          
      
   

   
    
       
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
      
   

   
    
       
          
          
          
          
          
      
   

   
    
       
          
          
          
          
          
      
   

   
    
       
          
          
          
          
      
   

   
    
       
          
          
          
          
      
   

   
    
       
          
          
          
          
          
      
   

   
    
       
          
          
      
   

   
    
       
          
          
      
   

   
    
       
          
          
          
          
          
          
          
          
          
          
          
          
      
   

   
    
       
          
          
          
          
          
          
          
          
          
      
   




<!--
        DTD for XML Schemas: Part 2: Datatypes
        $Id: datatypes.dtd,v 1.23 2001/03/16 17:36:30 ht Exp $
        Note this DTD is NOT normative, or even definitive. - - the
        prose copy in the datatypes REC is the definitive version
        (which shouldn't differ from this one except for this comment
        and entity expansions, but just in case)
  -->

<!--
        This DTD cannot be used on its own, it is intended
        only for incorporation in XMLSchema.dtd, q.v.
  -->

<!-- Define all the element names, with optional prefix -->
<!ENTITY % simpleType "%p;simpleType">
<!ENTITY % restriction "%p;restriction">
<!ENTITY % list "%p;list">
<!ENTITY % union "%p;union">
<!ENTITY % maxExclusive "%p;maxExclusive">
<!ENTITY % minExclusive "%p;minExclusive">
<!ENTITY % maxInclusive "%p;maxInclusive">
<!ENTITY % minInclusive "%p;minInclusive">
<!ENTITY % totalDigits "%p;totalDigits">
<!ENTITY % fractionDigits "%p;fractionDigits">
<!ENTITY % length "%p;length">
<!ENTITY % minLength "%p;minLength">
<!ENTITY % maxLength "%p;maxLength">
<!ENTITY % enumeration "%p;enumeration">
<!ENTITY % whiteSpace "%p;whiteSpace">
<!ENTITY % pattern "%p;pattern">

<!--
        Customisation entities for the ATTLIST of each element
        type. Define one of these if your schema takes advantage
        of the anyAttribute='##other' in the schema for schemas
  -->

<!ENTITY % simpleTypeAttrs "">
<!ENTITY % restrictionAttrs "">
<!ENTITY % listAttrs "">
<!ENTITY % unionAttrs "">
<!ENTITY % maxExclusiveAttrs "">
<!ENTITY % minExclusiveAttrs "">
<!ENTITY % maxInclusiveAttrs "">
<!ENTITY % minInclusiveAttrs "">
<!ENTITY % totalDigitsAttrs "">
<!ENTITY % fractionDigitsAttrs "">
<!ENTITY % lengthAttrs "">
<!ENTITY % minLengthAttrs "">
<!ENTITY % maxLengthAttrs "">
<!ENTITY % enumerationAttrs "">
<!ENTITY % whiteSpaceAttrs "">
<!ENTITY % patternAttrs "">

<!-- Define some entities for informative use as attribute
        types -->
<!ENTITY % URIref "CDATA">
<!ENTITY % XPathExpr "CDATA">
<!ENTITY % QName "NMTOKEN">
<!ENTITY % QNames "NMTOKENS">
<!ENTITY % NCName "NMTOKEN">
<!ENTITY % nonNegativeInteger "NMTOKEN">
<!ENTITY % boolean "(true|false)">
<!ENTITY % simpleDerivationSet "CDATA">
<!--
        #all or space-separated list drawn from derivationChoice
  -->

<!--
        Note that the use of 'facet' below is less restrictive
        than is really intended:  There should in fact be no
        more than one of each of minInclusive, minExclusive,
        maxInclusive, maxExclusive, totalDigits, fractionDigits,
        length, maxLength, minLength within datatype,
        and the min- and max- variants of Inclusive and Exclusive
        are mutually exclusive. On the other hand,  pattern and
        enumeration may repeat.
  -->
<!ENTITY % minBound "(%minInclusive; | %minExclusive;)">
<!ENTITY % maxBound "(%maxInclusive; | %maxExclusive;)">
<!ENTITY % bounds "%minBound; | %maxBound;">
<!ENTITY % numeric "%totalDigits; | %fractionDigits;">
<!ENTITY % ordered "%bounds; | %numeric;">
<!ENTITY % unordered
   "%pattern; | %enumeration; | %whiteSpace; | %length; |
   %maxLength; | %minLength;">
<!ENTITY % facet "%ordered; | %unordered;">
<!ENTITY % facetAttr 
        "value CDATA #REQUIRED
        id ID #IMPLIED">
<!ENTITY % fixedAttr "fixed %boolean; #IMPLIED">
<!ENTITY % facetModel "(%annotation;)?">
<!ELEMENT %simpleType;
        ((%annotation;)?, (%restriction; | %list; | %union;))>
<!ATTLIST %simpleType;
    name      %NCName; #IMPLIED
    final     %simpleDerivationSet; #IMPLIED
    id        ID       #IMPLIED
    %simpleTypeAttrs;>
<!-- name is required at top level -->
<!ELEMENT %restriction; ((%annotation;)?,
                         (%restriction1; |
                          ((%simpleType;)?,(%facet;)*)),
                         (%attrDecls;))>
<!ATTLIST %restriction;
    base      %QName;                  #IMPLIED
    id        ID       #IMPLIED
    %restrictionAttrs;>
<!--
        base and simpleType child are mutually exclusive,
        one is required.

        restriction is shared between simpleType and
        simpleContent and complexContent (in XMLSchema.xsd).
        restriction1 is for the latter cases, when this
        is restricting a complex type, as is attrDecls.
  -->
<!ELEMENT %list; ((%annotation;)?,(%simpleType;)?)>
<!ATTLIST %list;
    itemType      %QName;             #IMPLIED
    id        ID       #IMPLIED
    %listAttrs;>
<!--
        itemType and simpleType child are mutually exclusive,
        one is required
  -->
<!ELEMENT %union; ((%annotation;)?,(%simpleType;)*)>
<!ATTLIST %union;
    id            ID       #IMPLIED
    memberTypes   %QNames;            #IMPLIED
    %unionAttrs;>
<!--
        At least one item in memberTypes or one simpleType
        child is required
  -->

<!ELEMENT %maxExclusive; %facetModel;>
<!ATTLIST %maxExclusive;
        %facetAttr;
        %fixedAttr;
        %maxExclusiveAttrs;>
<!ELEMENT %minExclusive; %facetModel;>
<!ATTLIST %minExclusive;
        %facetAttr;
        %fixedAttr;
        %minExclusiveAttrs;>

<!ELEMENT %maxInclusive; %facetModel;>
<!ATTLIST %maxInclusive;
        %facetAttr;
        %fixedAttr;
        %maxInclusiveAttrs;>
<!ELEMENT %minInclusive; %facetModel;>
<!ATTLIST %minInclusive;
        %facetAttr;
        %fixedAttr;
        %minInclusiveAttrs;>

<!ELEMENT %totalDigits; %facetModel;>
<!ATTLIST %totalDigits;
        %facetAttr;
        %fixedAttr;
        %totalDigitsAttrs;>
<!ELEMENT %fractionDigits; %facetModel;>
<!ATTLIST %fractionDigits;
        %facetAttr;
        %fixedAttr;
        %fractionDigitsAttrs;>

<!ELEMENT %length; %facetModel;>
<!ATTLIST %length;
        %facetAttr;
        %fixedAttr;
        %lengthAttrs;>
<!ELEMENT %minLength; %facetModel;>
<!ATTLIST %minLength;
        %facetAttr;
        %fixedAttr;
        %minLengthAttrs;>
<!ELEMENT %maxLength; %facetModel;>
<!ATTLIST %maxLength;
        %facetAttr;
        %fixedAttr;
        %maxLengthAttrs;>

<!-- This one can be repeated -->
<!ELEMENT %enumeration; %facetModel;>
<!ATTLIST %enumeration;
        %facetAttr;
        %enumerationAttrs;>

<!ELEMENT %whiteSpace; %facetModel;>
<!ATTLIST %whiteSpace;
        %facetAttr;
        %fixedAttr;
        %whiteSpaceAttrs;>

<!-- This one can be repeated -->
<!ELEMENT %pattern; %facetModel;>
<!ATTLIST %pattern;
        %facetAttr;
        %patternAttrs;>
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       This component schema defines the content model group customElements
       to support validation of custom metadata elements.
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       This component schema defines the content model group customElements
       to support strict validation of standard metadata elements.
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			 The root element for all sequencing tags.  This tag will usually appear as a child element to an IMS CP item tag.
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			 The type associated with a control-mode element (see the element controlMode)
		
		 
		 
		 
		 
		 
		 
	



 
	
	 
		 
			 The type that describes any element which fullfills a delivery control semantic
		
		 
		 
		 
	



 
	
	 
		 
				 
					 Limit Condition Attempt Limit
				
			
			 
				 
					 Limit Condition Activity Attempt Absolute Duration Limit.  Typed as xs:duration: see http://www.w3.org/TR/xmlschema-2/#duration
				
			
			 
				 
					 Limit Condition Activity Attempt Experienced Duration Limit.  Typed as xs:duration: see http://www.w3.org/TR/xmlschema-2/#duration
				
			
			 
				 
					 Limit Condition Activity Absolute Duration Limit.  Typed as xs:duration: see http://www.w3.org/TR/xmlschema-2/#duration
				
			
			 
				 
					 Limit Condition Activity Experienced Duration Limit.  Typed as xs:duration: see http://www.w3.org/TR/xmlschema-2/#duration
				
			
			 
				 
					 Limit Condition Begin Time Limit
				
			
			 
				 
					 Limit Condition End Time Limit
				
			
		
	



 
	 
	 
		 
			 
			 
				 
					 
						 
					
				
			
		
		 
	
	 
		 
			 The specification states: "Each activity must have one and only one objective that contributes to rollup".  The following type describes an unbounded set of elements all named "objective" that do not contribute to rollup, and one element called "primaryObjective" that contributes to rollup.
		
		 
			 
				 
					 Contributes to rollup of the activity. 
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			 The type that describes an individual objective mapping.  Mapping one local objective GUID to one global objective GUID
		
		 
		 
		 
		 
		 
	



 
	 
	
	 
		 
		 
		 
		 
	



 
	 
	 
		 
			 
				 
					 
						 
							 
								 
								 
							
						
					
					 
				
			
			 
				 
					 
				
			
		
		 
		 
		 
	
	 
		 
			 
		
		 
		 
		 
	



 
	 
	 
		 
			 
				 
					 
						 
							 
						
					
				
			
		
	
	 
		 
			 postConditionSequencingRuleType is derived by extension from sequencingRuleType.  It adds an element ruleAction that is a simpleType constrained to a vocabulary relevant to post-Condition sequencing rules
		
		 
			 
				 
					 
						 
							 
						
					
				
			
		
	
	 
		 
			 
				 
					 
						 
							 
						
					
				
			
		
	
	 
		 
			 
				 
					 
						 
							 
								 
								 
								 
								 
							
						
					
					 
				
			
		
	
	 
		 
			 
			 
			 
		
	
	 
		 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
		
	



 
	 
		 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
		
	
	 
		 
			 
			 
		
	
	 
		 
			 A decimal value with AT LEAST 4 significant decimal digits between -1 and 1
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         This file represents a composite schema for validating
         LOM V1.0 instances using a common set of validation assumptions.

         Alternative composite schemas can be assembled by selecting
         from the various alternative component schema listed below.
      
       
        ****************************************************************************
        **                           CHANGE HISTORY                               **
        ****************************************************************************
        ** 09/22/2003:  - Updated comment describing vocab/strict.xsd.  Indicated **
        **                that the strict.xsd is used to validate vocabularies    **
        **                defined in the LOM V1.0 Base Schema.                    **
        **              - Moved included schema elementNames.xsd just before      **
        **                elementTypes.xsd.                                       **
        **              - Moved the element declaration for the top-level lom     **
        **                metadata element to a separate file (rootElement.xsd)   **
        **                and included this file just after elementTypes.xsd.     **
        **              - Moved the XML Schema import statements before the XML   **
        **                Schema include statements.                              **
        **              - Moved the element group declaration named               **
        **                lom:customElements to a separate file (anyElement.xsd)  **
        **                and included this new file just before the XML Schema   **
        **                import statments.                                       **
        ****************************************************************************
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         This file represents a composite schema for validating
         LOM V1.0 instances using custom validation for vocabulary values.
      
       
        ****************************************************************************
        **                           CHANGE HISTORY                               **
        ****************************************************************************
        ** 09/22/2003:  - Updated comment describing vocab/strict.xsd.  Indicated **
        **                that the strict.xsd is used to validate vocabularies    **
        **                defined in the LOM V1.0 Base Schema.                    **
        **              - Moved included schema elementNames.xsd just before      **
        **                elementTypes.xsd.                                       **
        **              - Moved the element declaration for the top-level lom     **
        **                metadata element to a separate file (rootElement.xsd)   **
        **                and included this file just after elementTypes.xsd.     **
        **              - Moved the XML Schema import statements before the XML   **
        **                Schema include statements.                              **
        **              - Moved the element group declaration named               **
        **                lom:customElements to a separate file (anyElement.xsd)  **
        **                and included this new file just before the XML Schema   **
        **                import statments.                                       **
        ****************************************************************************
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        This file represents a composite schema for validating
        LOM V1.0 instances using loose validation for vocabulary values.
     
      
       ****************************************************************************
       **                           CHANGE HISTORY                               **
       ****************************************************************************
       ** 09/22/2003:  - Updated comment describing vocab/strict.xsd.  Indicated **
       **                that the strict.xsd is used to validate vocabularies    **
       **                defined in the LOM V1.0 Base Schema.                    **
       **              - Moved included schema elementNames.xsd just before      **
       **                elementTypes.xsd.                                       **
       **              - Moved the element declaration for the top-level lom     **
       **                metadata element to a separate file (rootElement.xsd)   **
       **                and included this file just after elementTypes.xsd.     **
       **              - Moved the XML Schema import statements before the XML   **
       **                Schema include statements.                              **
       **              - Moved the element group declaration named               **
       **                lom:customElements to a separate file (anyElement.xsd)  **
       **                and included this new file just before the XML Schema   **
       **                import statments.                                       **
       ****************************************************************************
     
   

  

   

   

   

   

   
   
   
   
   
   




 

    
       
         This work is licensed under the Creative Commons Attribution-ShareAlike
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         This file represents a composite schema for validating
         LOM V1.0 instances using strict validation for vocabulary values.
      
       
        ****************************************************************************
        **                           CHANGE HISTORY                               **
        ****************************************************************************
        ** 09/22/2003:  - Updated comment describing vocab/strict.xsd.  Indicated **
        **                that the strict.xsd is used to validate vocabularies    **
        **                defined in the LOM V1.0 Base Schema.                    **
        **              - Moved included schema elementNames.xsd just before      **
        **                elementTypes.xsd.                                       **
        **              - Moved the element declaration for the top-level lom     **
        **                metadata element to a separate file (rootElement.xsd)   **
        **                and included this file just after elementTypes.xsd.     **
        **              - Moved the XML Schema import statements before the XML   **
        **                Schema include statements.                              **
        **              - Moved the element group declaration named               **
        **                lom:customElements to a separate file (anyElement.xsd)  **
        **                and included this new file just before the XML Schema   **
        **                import statments.                                       **
        ****************************************************************************
      
   

  

   

   

   

   

   
   
   
   
   
   





		
			
				
				
				
				
				
				
				
			
		
		
		
	

		
			 
			 
			 
			 
			 
			
		
	
var g_objAPI = null;
var g_nAPI = 0;				// type of API to start searching for; allowable values: 0 - SCORM 2004; 1 - SCORM 1.2 (or 1.1)
var g_aAPI = ["1.0", "0.2"]	// Array that stores the API versions
var g_zAPIVersion = -1;
var g_bFinishDone = false;


function findAPI(win)
{
	// Search the window hierarchy for an object named "API_1484_11" for SCORM 2004 or "API" for SCORM 1.2 or below
	// Look in the current window (win) and recursively look in any child frames
	if(g_nAPI == 0)
	{
		if(win.API_1484_11 != null)
  	 	{
  	 		return win.API_1484_11;
		}
	} else if(g_nAPI == 1 || g_nAPI == "") {
		if (win.API != null)
		{
			g_zAPIVersion = g_aAPI[g_nAPI];
			return win.API;
		}
	}

	if (win.length > 0)  // check frames
	{
		for (var i=0;i<win.length;i++)
		{
			var objAPI = findAPI(win.frames[i]);
			if (objAPI != null)
			{
				return objAPI;
			}
		}
	}
	return null;
}


function getAPI(intAPISearchOrder)
{
	// intAPISearchOrder is 0 - start at current window and work way up; 1 - start at top window and work way down.
	var objAPI = null;
	intAPISearchOrder=((typeof(intAPISearchOrder)=='undefined')?0:intAPISearchOrder);
	if(intAPISearchOrder==0)
	{
		// start and the current window and recurse up through parent windows/frames
		var objCurrentWindow = window;
		objAPI = findAPI(objCurrentWindow);
		var xCount = 0;
		while(objCurrentWindow && !objAPI && xCount < 100)
		{
			xCount++;
			if((objCurrentWindow.opener != null) && (typeof(objCurrentWindow.opener) != "undefined"))
			{
				objCurrentWindow = objCurrentWindow.opener;
			} else {
				objCurrentWindow = objCurrentWindow.parent;
			}
			objAPI = findAPI(objCurrentWindow);
		}
		if((objAPI==null) && (g_nAPI < (g_aAPI.length-1)))
		{
			g_nAPI++;
			objAPI = getAPI(intAPISearchOrder);
		}
	} else {
		// start at the top window and recurse down through child frames
		objAPI = findAPI(this.top);

		if (objAPI == null)
		{
			// the API wasn't found in the current window's hierarchy.  If the
			// current window has an opener (was launched by another window),
			// check the opener's window hierarchy.
			objTopWindow=window.top;

			objTopWindow = objTopWindow.opener;

			while (objTopWindow && !objAPI)
			{
				//checking window opener
				objAPI = findAPI(objTopWindow.top);
				if (objAPI==null) objTopWindow = objTopWindow.opener;
			}
			if(objAPI==null && g_nAPI < (g_aAPI.length-1))
			{
				g_nAPI++;
				objAPI = getAPI(intAPISearchOrder);
			}
		}
	}
	if(objAPI==null)
	{
		// can't find API
	} else if(objAPI != null && g_zAPIVersion == -1) {
		g_zAPIVersion = objAPI.version;
	}

	return objAPI;
}

function setAPI()
{
	while(g_objAPI == undefined)
	{
		g_objAPI = getAPI(0);
	}
}

function isAPI() {
	return ((typeof(g_objAPI)!= "undefined") && (g_objAPI != null))
}

// called in the outer HTML file
// g_objAPI = getAPI();

function dataToFlash(layer, msg) {
	// set the comm HTML
	fcomValue = "<OBJECT classid=\"clsid:D27CDB6E-AE6D-11cf-96B8-444553540000\" codebase=\"http://download.macromedia.com/pub/shockwave/cabs/flash/swflash.cab#version=6,0,0,0\" WIDTH=\"2\" HEIGHT=\"2\" id=\"scorm_support\" ALIGN=\"\"> <PARAM NAME=movie VALUE=\"scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\"> <PARAM NAME=quality VALUE=high> <PARAM NAME=bgcolor VALUE=#FFFFFF> <PARAM NAME=\"allowScriptAccess\" VALUE=\"sameDomain\"/> <EMBED src=\"scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\" quality=high bgcolor=#FFFFFF  WIDTH=\"2\" HEIGHT=\"2\" NAME=\"scorm_support\" ALIGN=\"\" TYPE=\"application/x-shockwave-flash\" PLUGINSPAGE=\"http://www.macromedia.com/go/getflashplayer\" allowScriptAccess=\"sameDomain\"></EMBED> </OBJECT>";

	// get the browser info
	IE=0; NS4=0; NS6=0;
	if (navigator.appName.indexOf('Netscape')!=-1 && parseInt(navigator.appVersion)<5) {NS4=1;}
	if (navigator.appName.indexOf('Netscape')!=-1 && parseInt(navigator.appVersion)>4.9) {NS6=1;}
	if (navigator.appName.indexOf('Microsoft')!=-1 && parseInt(navigator.appVersion)>3) {IE=1;}

	if (IE==true)
	{
		IE_dynamic.document.body.innerHTML=fcomValue;
	}

	if (NS4)
	{
		// change the comm HTML
		fcomValue = "<OBJECT classid=\"clsid:D27CDB6E-AE6D-11cf-96B8-444553540000\" codebase=\"http://download.macromedia.com/pub/shockwave/cabs/flash/swflash.cab#version=6,0,0,0\" WIDTH=\"2\" HEIGHT=\"2\" id=\"scorm_support\" ALIGN=\"\"> <PARAM NAME=movie VALUE=\"scorm_support/scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\"> <PARAM NAME=quality VALUE=high> <PARAM NAME=bgcolor VALUE=#FFFFFF> <PARAM NAME=\"allowScriptAccess\" VALUE=\"sameDomain\"/> <EMBED src=\"scorm_support/scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\" quality=high bgcolor=#FFFFFF  WIDTH=\"2\" HEIGHT=\"2\" NAME=\"scorm_support\" ALIGN=\"\" TYPE=\"application/x-shockwave-flash\" PLUGINSPAGE=\"http://www.macromedia.com/go/getflashplayer\" allowScriptAccess=\"sameDomain\"></EMBED> </OBJECT>";

		eval('var echoecho = document.layers.NS_'+layer+'.document;');
		echoecho.open();
		echoecho.write(fcomValue);
		echoecho.close();
	}

	if (NS6)
	{
		// change the comm HTML
		fcomValue = "<OBJECT classid=\"clsid:D27CDB6E-AE6D-11cf-96B8-444553540000\" codebase=\"http://download.macromedia.com/pub/shockwave/cabs/flash/swflash.cab#version=6,0,0,0\" WIDTH=\"2\" HEIGHT=\"2\" id=\"scorm_support\" ALIGN=\"\"> <PARAM NAME=movie VALUE=\"scorm_support/scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\"> <PARAM NAME=quality VALUE=high> <PARAM NAME=bgcolor VALUE=#FFFFFF> <PARAM NAME=\"allowScriptAccess\" VALUE=\"sameDomain\"/> <EMBED src=\"scorm_support/scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\" quality=high bgcolor=#FFFFFF  WIDTH=\"2\" HEIGHT=\"2\" NAME=\"scorm_support\" ALIGN=\"\" TYPE=\"application/x-shockwave-flash\" PLUGINSPAGE=\"http://www.macromedia.com/go/getflashplayer\" allowScriptAccess=\"sameDomain\"></EMBED> </OBJECT>";

		document.getElementById('NS_'+layer).innerHTML =fcomValue;
	}
}


function dataFromFlash(strSCOfunction, strSCOproperty, varSCOvalue, strFLvariableName) {
	var strEval = "";
	var varResult = false;
	if(isAPI())
	{
		if (varSCOvalue != "")
		{
			strEval = "g_objAPI." + strSCOfunction + "('" + strSCOproperty + "', '" + varSCOvalue + "');";
		} else {
			if(strSCOfunction=="LMSGetLastError")
			{
				strEval = "g_objAPI." + strSCOfunction + "(" + strSCOproperty + ");";
			} else {
				strEval = "g_objAPI." + strSCOfunction + "('" + strSCOproperty + "');";
			}
		}
	} else {
		if (SCOvalue != "")
		{
			strEval = strSCOfunction + "('" + strSCOproperty + "', '" + varSCOvalue + "');";
		} else {
			strEval = strSCOfunction + "('" + strSCOproperty + "');";
		}
	}
	varResult = eval(strEval);
	if(strSCOfunction == "LMSFinish" || strSCOfunction == "Terminate")
	{
		// set global variable to result of Finish function
		g_bFinishDone = varResult;
	}
	dataToFlash('dynamic', strFLvariableName + "|" + varResult);
}
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       This component schema provides attribute group declarations for metadata
       elements to support loose validation of element uniqueness constraints.
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       This component schema provides attribute group declarations for metadata
       elements to support strict validation of element uniqueness constraints,
       by providing the attribute uniqueElementName for each metadata element
       that should appear with multiplicity at most one.
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         This component schema provides simple type declarations for metadata
         elements whose values are taken from a vocabulary datatype.

         This component schema supports strict validation of both standard and custom
         vocabulary values by checking that both the source and value are taken
         from either the standard token set or from a custom token set.
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       This component schema provides simple type declarations for metadata
       elements whose values are taken from a vocabulary datatype.

       This component schema supports loose validation of vocabulary value constraints
       by allowing both the source and value to be arbitrary strings.
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         This component schema provides simple type declarations for metadata
         elements whose values are taken from a vocabulary datatype.

         This component schema supports strict validation of standard vocabulary values by
         checking that both the source and value are from the standard token set.
      
   

    

   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   
 
   
    
       
   
 
   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   




 

  
   
   See http://www.w3.org/XML/1998/namespace.html and
   http://www.w3.org/TR/REC-xml for information about this namespace.
  
 

  
   This schema defines attributes and an attribute group
        suitable for use by
        schemas wishing to allow xml:base, xml:lang or xml:space attributes
        on elements they define.

        To enable this, such a schema must import this schema
        for the XML namespace, e.g. as follows:
        <schema . . .>
         . . .
         <import namespace="http://www.w3.org/XML/1998/namespace"
                    schemaLocation="http://www.w3.org/2001/03/xml.xsd"/>

        Subsequently, qualified reference to any of the attributes
        or the group defined below will have the desired effect, e.g.

        <type . . .>
         . . .
         <attributeGroup ref="xml:specialAttrs"/>
 
         will define a type which will schema-validate an instance
         element with any of those attributes
 

  
   In keeping with the XML Schema WG's standard versioning
   policy, this schema document will persist at
   http://www.w3.org/2001/03/xml.xsd.
   At the date of issue it can also be found at
   http://www.w3.org/2001/xml.xsd.
   The schema document at that URI may however change in the future,
   in order to remain compatible with the latest version of XML Schema
   itself.  In other words, if the XML Schema namespace changes, the version
   of this document at
   http://www.w3.org/2001/xml.xsd will change
   accordingly; the version at
   http://www.w3.org/2001/03/xml.xsd will not change.
  
 

  
   
    In due course, we should install the relevant ISO 2- and 3-letter
         codes as the enumerated possible values . . .
  
 

  
   
    
     
     
   
  
 

  
   
    See http://www.w3.org/TR/xmlbase/ for
                     information about this attribute.
  
 

  
   
   
   
 




<!-- DTD for XML Schemas: Part 1: Structures
     Public Identifier: "-//W3C//DTD XMLSCHEMA 200102//EN"
     Official Location: http://www.w3.org/2001/XMLSchema.dtd -->
<!-- $Id: XMLSchema.dtd,v 1.30 2001/03/16 15:23:02 ht Exp $ -->
<!-- Note this DTD is NOT normative, or even definitive. -->           <!--d-->
<!-- prose copy in the structures REC is the definitive version -->    <!--d-->
<!-- (which shouldn't differ from this one except for this -->         <!--d-->
<!-- comment and entity expansions, but just in case) -->              <!--d-->
<!-- With the exception of cases with multiple namespace
     prefixes for the XML Schema namespace, any XML document which is
     not valid per this DTD given redefinitions in its internal subset of the
     'p' and 's' parameter entities below appropriate to its namespace
     declaration of the XML Schema namespace is almost certainly not
     a valid schema. -->

<!-- The simpleType element and its constituent parts
     are defined in XML Schema: Part 2: Datatypes -->
<!ENTITY % xs-datatypes PUBLIC 'datatypes' 'datatypes.dtd' >

<!ENTITY % p 'xs:'> <!-- can be overriden in the internal subset of a
                         schema document to establish a different
                         namespace prefix -->
<!ENTITY % s ':xs'> <!-- if %p is defined (e.g. as foo:) then you must
                         also define %s as the suffix for the appropriate
                         namespace declaration (e.g. :foo) -->
<!ENTITY % nds 'xmlns%s;'>

<!-- Define all the element names, with optional prefix -->
<!ENTITY % schema "%p;schema">
<!ENTITY % complexType "%p;complexType">
<!ENTITY % complexContent "%p;complexContent">
<!ENTITY % simpleContent "%p;simpleContent">
<!ENTITY % extension "%p;extension">
<!ENTITY % element "%p;element">
<!ENTITY % unique "%p;unique">
<!ENTITY % key "%p;key">
<!ENTITY % keyref "%p;keyref">
<!ENTITY % selector "%p;selector">
<!ENTITY % field "%p;field">
<!ENTITY % group "%p;group">
<!ENTITY % all "%p;all">
<!ENTITY % choice "%p;choice">
<!ENTITY % sequence "%p;sequence">
<!ENTITY % any "%p;any">
<!ENTITY % anyAttribute "%p;anyAttribute">
<!ENTITY % attribute "%p;attribute">
<!ENTITY % attributeGroup "%p;attributeGroup">
<!ENTITY % include "%p;include">
<!ENTITY % import "%p;import">
<!ENTITY % redefine "%p;redefine">
<!ENTITY % notation "%p;notation">

<!-- annotation elements -->
<!ENTITY % annotation "%p;annotation">
<!ENTITY % appinfo "%p;appinfo">
<!ENTITY % documentation "%p;documentation">

<!-- Customisation entities for the ATTLIST of each element type.
     Define one of these if your schema takes advantage of the
     anyAttribute='##other' in the schema for schemas -->

<!ENTITY % schemaAttrs ''>
<!ENTITY % complexTypeAttrs ''>
<!ENTITY % complexContentAttrs ''>
<!ENTITY % simpleContentAttrs ''>
<!ENTITY % extensionAttrs ''>
<!ENTITY % elementAttrs ''>
<!ENTITY % groupAttrs ''>
<!ENTITY % allAttrs ''>
<!ENTITY % choiceAttrs ''>
<!ENTITY % sequenceAttrs ''>
<!ENTITY % anyAttrs ''>
<!ENTITY % anyAttributeAttrs ''>
<!ENTITY % attributeAttrs ''>
<!ENTITY % attributeGroupAttrs ''>
<!ENTITY % uniqueAttrs ''>
<!ENTITY % keyAttrs ''>
<!ENTITY % keyrefAttrs ''>
<!ENTITY % selectorAttrs ''>
<!ENTITY % fieldAttrs ''>
<!ENTITY % includeAttrs ''>
<!ENTITY % importAttrs ''>
<!ENTITY % redefineAttrs ''>
<!ENTITY % notationAttrs ''>
<!ENTITY % annotationAttrs ''>
<!ENTITY % appinfoAttrs ''>
<!ENTITY % documentationAttrs ''>

<!ENTITY % complexDerivationSet "CDATA">
      <!-- #all or space-separated list drawn from derivationChoice -->
<!ENTITY % blockSet "CDATA">
      <!-- #all or space-separated list drawn from
                      derivationChoice + 'substitution' -->

<!ENTITY % mgs '%all; | %choice; | %sequence;'>
<!ENTITY % cs '%choice; | %sequence;'>
<!ENTITY % formValues '(qualified|unqualified)'>


<!ENTITY % attrDecls    '((%attribute;| %attributeGroup;)*,(%anyAttribute;)?)'>

<!ENTITY % particleAndAttrs '((%mgs; | %group;)?, %attrDecls;)'>

<!-- This is used in part2 -->
<!ENTITY % restriction1 '((%mgs; | %group;)?)'>

%xs-datatypes;

<!-- the duplication below is to produce an unambiguous content model
     which allows annotation everywhere -->
<!ELEMENT %schema; ((%include; | %import; | %redefine; | %annotation;)*,
                    ((%simpleType; | %complexType;
                      | %element; | %attribute;
                      | %attributeGroup; | %group;
                      | %notation; ),
                     (%annotation;)*)* )>
<!ATTLIST %schema;
   targetNamespace      %URIref;               #IMPLIED
   version              CDATA                  #IMPLIED
   %nds;                %URIref;               #FIXED 'http://www.w3.org/2001/XMLSchema'
   xmlns                CDATA                  #IMPLIED
   finalDefault         %complexDerivationSet; ''
   blockDefault         %blockSet;             ''
   id                   ID                     #IMPLIED
   elementFormDefault   %formValues;           'unqualified'
   attributeFormDefault %formValues;           'unqualified'
   xml:lang             CDATA                  #IMPLIED
   %schemaAttrs;>
<!-- Note the xmlns declaration is NOT in the Schema for Schemas,
     because at the Infoset level where schemas operate,
     xmlns(:prefix) is NOT an attribute! -->
<!-- The declaration of xmlns is a convenience for schema authors -->
 
<!-- The id attribute here and below is for use in external references
     from non-schemas using simple fragment identifiers.
     It is NOT used for schema-to-schema reference, internal or
     external. -->

<!-- a type is a named content type specification which allows attribute
     declarations-->
<!-- -->

<!ELEMENT %complexType; ((%annotation;)?,
                         (%simpleContent;|%complexContent;|
                          %particleAndAttrs;))>

<!ATTLIST %complexType;
          name      %NCName;                        #IMPLIED
          id        ID                              #IMPLIED
          abstract  %boolean;                       #IMPLIED
          final     %complexDerivationSet;          #IMPLIED
          block     %complexDerivationSet;          #IMPLIED
          mixed (true|false) 'false'
          %complexTypeAttrs;>

<!-- particleAndAttrs is shorthand for a root type -->
<!-- mixed is disallowed if simpleContent, overriden if complexContent
     has one too. -->

<!-- If anyAttribute appears in one or more referenced attributeGroups
     and/or explicitly, the intersection of the permissions is used -->

<!ELEMENT %complexContent; (%restriction;|%extension;)>
<!ATTLIST %complexContent;
          mixed (true|false) #IMPLIED
          id    ID           #IMPLIED
          %complexContentAttrs;>

<!-- restriction should use the branch defined above, not the simple
     one from part2; extension should use the full model  -->

<!ELEMENT %simpleContent; (%restriction;|%extension;)>
<!ATTLIST %simpleContent;
          id    ID           #IMPLIED
          %simpleContentAttrs;>

<!-- restriction should use the simple branch from part2, not the 
     one defined above; extension should have no particle  -->

<!ELEMENT %extension; (%particleAndAttrs;)>
<!ATTLIST %extension;
          base  %QName;      #REQUIRED
          id    ID           #IMPLIED
          %extensionAttrs;>

<!-- an element is declared by either:
 a name and a type (either nested or referenced via the type attribute)
 or a ref to an existing element declaration -->

<!ELEMENT %element; ((%annotation;)?, (%complexType;| %simpleType;)?,
                     (%unique; | %key; | %keyref;)*)>
<!-- simpleType or complexType only if no type|ref attribute -->
<!-- ref not allowed at top level -->
<!ATTLIST %element;
            name               %NCName;               #IMPLIED
            id                 ID                     #IMPLIED
            ref                %QName;                #IMPLIED
            type               %QName;                #IMPLIED
            minOccurs          %nonNegativeInteger;   #IMPLIED
            maxOccurs          CDATA                  #IMPLIED
            nillable           %boolean;              #IMPLIED
            substitutionGroup  %QName;                #IMPLIED
            abstract           %boolean;              #IMPLIED
            final              %complexDerivationSet; #IMPLIED
            block              %blockSet;             #IMPLIED
            default            CDATA                  #IMPLIED
            fixed              CDATA                  #IMPLIED
            form               %formValues;           #IMPLIED
            %elementAttrs;>
<!-- type and ref are mutually exclusive.
     name and ref are mutually exclusive, one is required -->
<!-- In the absence of type AND ref, type defaults to type of
     substitutionGroup, if any, else the ur-type, i.e. unconstrained -->
<!-- default and fixed are mutually exclusive -->

<!ELEMENT %group; ((%annotation;)?,(%mgs;)?)>
<!ATTLIST %group; 
          name        %NCName;               #IMPLIED
          ref         %QName;                #IMPLIED
          minOccurs   %nonNegativeInteger;   #IMPLIED
          maxOccurs   CDATA                  #IMPLIED
          id          ID                     #IMPLIED
          %groupAttrs;>

<!ELEMENT %all; ((%annotation;)?, (%element;)*)>
<!ATTLIST %all;
          minOccurs   (1)                    #IMPLIED
          maxOccurs   (1)                    #IMPLIED
          id          ID                     #IMPLIED
          %allAttrs;>

<!ELEMENT %choice; ((%annotation;)?, (%element;| %group;| %cs; | %any;)*)>
<!ATTLIST %choice;
          minOccurs   %nonNegativeInteger;   #IMPLIED
          maxOccurs   CDATA                  #IMPLIED
          id          ID                     #IMPLIED
          %choiceAttrs;>

<!ELEMENT %sequence; ((%annotation;)?, (%element;| %group;| %cs; | %any;)*)>
<!ATTLIST %sequence;
          minOccurs   %nonNegativeInteger;   #IMPLIED
          maxOccurs   CDATA                  #IMPLIED
          id          ID                     #IMPLIED
          %sequenceAttrs;>

<!-- an anonymous grouping in a model, or
     a top-level named group definition, or a reference to same -->

<!-- Note that if order is 'all', group is not allowed inside.
     If order is 'all' THIS group must be alone (or referenced alone) at
     the top level of a content model -->
<!-- If order is 'all', minOccurs==maxOccurs==1 on element/any inside -->
<!-- Should allow minOccurs=0 inside order='all' . . . -->

<!ELEMENT %any; (%annotation;)?>
<!ATTLIST %any;
            namespace       CDATA                  '##any'
            processContents (skip|lax|strict)      'strict'
            minOccurs       %nonNegativeInteger;   '1'
            maxOccurs       CDATA                  '1'
            id              ID                     #IMPLIED
            %anyAttrs;>

<!-- namespace is interpreted as follows:
                  ##any      - - any non-conflicting WFXML at all

                  ##other    - - any non-conflicting WFXML from namespace other
                                  than targetNamespace

                  ##local    - - any unqualified non-conflicting WFXML/attribute
                  one or     - - any non-conflicting WFXML from
                  more URI        the listed namespaces
                  references

                  ##targetNamespace ##local may appear in the above list,
                    with the obvious meaning -->

<!ELEMENT %anyAttribute; (%annotation;)?>
<!ATTLIST %anyAttribute;
            namespace       CDATA              '##any'
            processContents (skip|lax|strict)  'strict'
            id              ID                 #IMPLIED
            %anyAttributeAttrs;>
<!-- namespace is interpreted as for 'any' above -->

<!-- simpleType only if no type|ref attribute -->
<!-- ref not allowed at top level, name iff at top level -->
<!ELEMENT %attribute; ((%annotation;)?, (%simpleType;)?)>
<!ATTLIST %attribute;
          name      %NCName;      #IMPLIED
          id        ID            #IMPLIED
          ref       %QName;       #IMPLIED
          type      %QName;       #IMPLIED
          use       (prohibited|optional|required) #IMPLIED
          default   CDATA         #IMPLIED
          fixed     CDATA         #IMPLIED
          form      %formValues;  #IMPLIED
          %attributeAttrs;>
<!-- type and ref are mutually exclusive.
     name and ref are mutually exclusive, one is required -->
<!-- default for use is optional when nested, none otherwise -->
<!-- default and fixed are mutually exclusive -->
<!-- type attr and simpleType content are mutually exclusive -->

<!-- an attributeGroup is a named collection of attribute decls, or a
     reference thereto -->
<!ELEMENT %attributeGroup; ((%annotation;)?,
                       (%attribute; | %attributeGroup;)*,
                       (%anyAttribute;)?) >
<!ATTLIST %attributeGroup;
                 name       %NCName;       #IMPLIED
                 id         ID             #IMPLIED
                 ref        %QName;        #IMPLIED
                 %attributeGroupAttrs;>

<!-- ref iff no content, no name.  ref iff not top level -->

<!-- better reference mechanisms -->
<!ELEMENT %unique; ((%annotation;)?, %selector;, (%field;)+)>
<!ATTLIST %unique;
          name     %NCName;       #REQUIRED
	  id       ID             #IMPLIED
	  %uniqueAttrs;>

<!ELEMENT %key;    ((%annotation;)?, %selector;, (%field;)+)>
<!ATTLIST %key;
          name     %NCName;       #REQUIRED
	  id       ID             #IMPLIED
	  %keyAttrs;>

<!ELEMENT %keyref; ((%annotation;)?, %selector;, (%field;)+)>
<!ATTLIST %keyref;
          name     %NCName;       #REQUIRED
	  refer    %QName;        #REQUIRED
	  id       ID             #IMPLIED
	  %keyrefAttrs;>

<!ELEMENT %selector; ((%annotation;)?)>
<!ATTLIST %selector;
          xpath %XPathExpr; #REQUIRED
          id    ID          #IMPLIED
          %selectorAttrs;>
<!ELEMENT %field; ((%annotation;)?)>
<!ATTLIST %field;
          xpath %XPathExpr; #REQUIRED
          id    ID          #IMPLIED
          %fieldAttrs;>

<!-- Schema combination mechanisms -->
<!ELEMENT %include; (%annotation;)?>
<!ATTLIST %include;
          schemaLocation %URIref; #REQUIRED
          id             ID       #IMPLIED
          %includeAttrs;>

<!ELEMENT %import; (%annotation;)?>
<!ATTLIST %import;
          namespace      %URIref; #IMPLIED
          schemaLocation %URIref; #IMPLIED
          id             ID       #IMPLIED
          %importAttrs;>

<!ELEMENT %redefine; (%annotation; | %simpleType; | %complexType; |
                      %attributeGroup; | %group;)*>
<!ATTLIST %redefine;
          schemaLocation %URIref; #REQUIRED
          id             ID       #IMPLIED
          %redefineAttrs;>

<!ELEMENT %notation; (%annotation;)?>
<!ATTLIST %notation;
	  name        %NCName;    #REQUIRED
	  id          ID          #IMPLIED
	  public      CDATA       #REQUIRED
	  system      %URIref;    #IMPLIED
	  %notationAttrs;>

<!-- Annotation is either application information or documentation -->
<!-- By having these here they are available for datatypes as well
     as all the structures elements -->

<!ELEMENT %annotation; (%appinfo; | %documentation;)*>
<!ATTLIST %annotation; %annotationAttrs;>

<!-- User must define annotation elements in internal subset for this
     to work -->
<!ELEMENT %appinfo; ANY>   <!-- too restrictive -->
<!ATTLIST %appinfo;
          source     %URIref;      #IMPLIED
          id         ID         #IMPLIED
          %appinfoAttrs;>
<!ELEMENT %documentation; ANY>   <!-- too restrictive -->
<!ATTLIST %documentation;
          source     %URIref;   #IMPLIED
          id         ID         #IMPLIED
          xml:lang   CDATA      #IMPLIED
          %documentationAttrs;>

<!NOTATION XMLSchemaStructures PUBLIC
           'structures' 'http://www.w3.org/2001/XMLSchema.xsd' >
<!NOTATION XML PUBLIC
           'REC-xml-1998-0210' 'http://www.w3.org/TR/1998/REC-xml-19980210' >




		
			 
			 
			 
			 
			 
			
		
	
var g_objAPI = null;
var g_nAPI = 0;				// type of API to start searching for; allowable values: 0 - SCORM 2004; 1 - SCORM 1.2 (or 1.1)
var g_aAPI = ["1.0", "0.2"]	// Array that stores the API versions
var g_zAPIVersion = -1;
var g_bFinishDone = false;


function findAPI(win)
{
	// Search the window hierarchy for an object named "API_1484_11" for SCORM 2004 or "API" for SCORM 1.2 or below
	// Look in the current window (win) and recursively look in any child frames
	if(g_nAPI == 0)
	{
		if(win.API_1484_11 != null)
  	 	{
  	 		return win.API_1484_11;
		}
	} else if(g_nAPI == 1 || g_nAPI == "") {
		if (win.API != null)
		{
			g_zAPIVersion = g_aAPI[g_nAPI];
			return win.API;
		}
	}

	if (win.length > 0)  // check frames
	{
		for (var i=0;i<win.length;i++)
		{
			var objAPI = findAPI(win.frames[i]);
			if (objAPI != null)
			{
				return objAPI;
			}
		}
	}
	return null;
}


function getAPI(intAPISearchOrder)
{
	// intAPISearchOrder is 0 - start at current window and work way up; 1 - start at top window and work way down.
	var objAPI = null;
	intAPISearchOrder=((typeof(intAPISearchOrder)=='undefined')?0:intAPISearchOrder);
	if(intAPISearchOrder==0)
	{
		// start and the current window and recurse up through parent windows/frames
		var objCurrentWindow = window;
		objAPI = findAPI(objCurrentWindow);
		var xCount = 0;
		while(objCurrentWindow && !objAPI && xCount < 100)
		{
			xCount++;
			if((objCurrentWindow.opener != null) && (typeof(objCurrentWindow.opener) != "undefined"))
			{
				objCurrentWindow = objCurrentWindow.opener;
			} else {
				objCurrentWindow = objCurrentWindow.parent;
			}
			objAPI = findAPI(objCurrentWindow);
		}
		if((objAPI==null) && (g_nAPI < (g_aAPI.length-1)))
		{
			g_nAPI++;
			objAPI = getAPI(intAPISearchOrder);
		}
	} else {
		// start at the top window and recurse down through child frames
		objAPI = findAPI(this.top);

		if (objAPI == null)
		{
			// the API wasn't found in the current window's hierarchy.  If the
			// current window has an opener (was launched by another window),
			// check the opener's window hierarchy.
			objTopWindow=window.top;

			objTopWindow = objTopWindow.opener;

			while (objTopWindow && !objAPI)
			{
				//checking window opener
				objAPI = findAPI(objTopWindow.top);
				if (objAPI==null) objTopWindow = objTopWindow.opener;
			}
			if(objAPI==null && g_nAPI < (g_aAPI.length-1))
			{
				g_nAPI++;
				objAPI = getAPI(intAPISearchOrder);
			}
		}
	}
	if(objAPI==null)
	{
		// can't find API
	} else if(objAPI != null && g_zAPIVersion == -1) {
		g_zAPIVersion = objAPI.version;
	}

	return objAPI;
}

function setAPI()
{
	while(g_objAPI == undefined)
	{
		g_objAPI = getAPI(0);
	}
}

function isAPI() {
	return ((typeof(g_objAPI)!= "undefined") && (g_objAPI != null))
}

// called in the outer HTML file
// g_objAPI = getAPI();

function dataToFlash(layer, msg) {
	// set the comm HTML
	fcomValue = "<OBJECT classid=\"clsid:D27CDB6E-AE6D-11cf-96B8-444553540000\" codebase=\"http://download.macromedia.com/pub/shockwave/cabs/flash/swflash.cab#version=6,0,0,0\" WIDTH=\"2\" HEIGHT=\"2\" id=\"scorm_support\" ALIGN=\"\"> <PARAM NAME=movie VALUE=\"scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\"> <PARAM NAME=quality VALUE=high> <PARAM NAME=bgcolor VALUE=#FFFFFF> <PARAM NAME=\"allowScriptAccess\" VALUE=\"sameDomain\"/> <EMBED src=\"scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\" quality=high bgcolor=#FFFFFF  WIDTH=\"2\" HEIGHT=\"2\" NAME=\"scorm_support\" ALIGN=\"\" TYPE=\"application/x-shockwave-flash\" PLUGINSPAGE=\"http://www.macromedia.com/go/getflashplayer\" allowScriptAccess=\"sameDomain\"></EMBED> </OBJECT>";

	// get the browser info
	IE=0; NS4=0; NS6=0;
	if (navigator.appName.indexOf('Netscape')!=-1 && parseInt(navigator.appVersion)<5) {NS4=1;}
	if (navigator.appName.indexOf('Netscape')!=-1 && parseInt(navigator.appVersion)>4.9) {NS6=1;}
	if (navigator.appName.indexOf('Microsoft')!=-1 && parseInt(navigator.appVersion)>3) {IE=1;}

	if (IE==true)
	{
		IE_dynamic.document.body.innerHTML=fcomValue;
	}

	if (NS4)
	{
		// change the comm HTML
		fcomValue = "<OBJECT classid=\"clsid:D27CDB6E-AE6D-11cf-96B8-444553540000\" codebase=\"http://download.macromedia.com/pub/shockwave/cabs/flash/swflash.cab#version=6,0,0,0\" WIDTH=\"2\" HEIGHT=\"2\" id=\"scorm_support\" ALIGN=\"\"> <PARAM NAME=movie VALUE=\"scorm_support/scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\"> <PARAM NAME=quality VALUE=high> <PARAM NAME=bgcolor VALUE=#FFFFFF> <PARAM NAME=\"allowScriptAccess\" VALUE=\"sameDomain\"/> <EMBED src=\"scorm_support/scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\" quality=high bgcolor=#FFFFFF  WIDTH=\"2\" HEIGHT=\"2\" NAME=\"scorm_support\" ALIGN=\"\" TYPE=\"application/x-shockwave-flash\" PLUGINSPAGE=\"http://www.macromedia.com/go/getflashplayer\" allowScriptAccess=\"sameDomain\"></EMBED> </OBJECT>";

		eval('var echoecho = document.layers.NS_'+layer+'.document;');
		echoecho.open();
		echoecho.write(fcomValue);
		echoecho.close();
	}

	if (NS6)
	{
		// change the comm HTML
		fcomValue = "<OBJECT classid=\"clsid:D27CDB6E-AE6D-11cf-96B8-444553540000\" codebase=\"http://download.macromedia.com/pub/shockwave/cabs/flash/swflash.cab#version=6,0,0,0\" WIDTH=\"2\" HEIGHT=\"2\" id=\"scorm_support\" ALIGN=\"\"> <PARAM NAME=movie VALUE=\"scorm_support/scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\"> <PARAM NAME=quality VALUE=high> <PARAM NAME=bgcolor VALUE=#FFFFFF> <PARAM NAME=\"allowScriptAccess\" VALUE=\"sameDomain\"/> <EMBED src=\"scorm_support/scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\" quality=high bgcolor=#FFFFFF  WIDTH=\"2\" HEIGHT=\"2\" NAME=\"scorm_support\" ALIGN=\"\" TYPE=\"application/x-shockwave-flash\" PLUGINSPAGE=\"http://www.macromedia.com/go/getflashplayer\" allowScriptAccess=\"sameDomain\"></EMBED> </OBJECT>";

		document.getElementById('NS_'+layer).innerHTML =fcomValue;
	}
}


function dataFromFlash(strSCOfunction, strSCOproperty, varSCOvalue, strFLvariableName) {
	var strEval = "";
	var varResult = false;
	if(isAPI())
	{
		if (varSCOvalue != "")
		{
			strEval = "g_objAPI." + strSCOfunction + "('" + strSCOproperty + "', '" + varSCOvalue + "');";
		} else {
			if(strSCOfunction=="LMSGetLastError")
			{
				strEval = "g_objAPI." + strSCOfunction + "(" + strSCOproperty + ");";
			} else {
				strEval = "g_objAPI." + strSCOfunction + "('" + strSCOproperty + "');";
			}
		}
	} else {
		if (SCOvalue != "")
		{
			strEval = strSCOfunction + "('" + strSCOproperty + "', '" + varSCOvalue + "');";
		} else {
			strEval = strSCOfunction + "('" + strSCOproperty + "');";
		}
	}
	varResult = eval(strEval);
	if(strSCOfunction == "LMSFinish" || strSCOfunction == "Terminate")
	{
		// set global variable to result of Finish function
		g_bFinishDone = varResult;
	}
	dataToFlash('dynamic', strFLvariableName + "|" + varResult);
}





