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		 JEO Technical Requirements
		 
		 
		 
		 
		 
	
	 
		 Technical Requirements
		 Technical Requirements Thomas J. Magner
JEO Pre-Project EJSM Instrument WorkshopJuly 27 – 29, 2010 Copyright 2010. All rights reserved. 
		 
		 
	
	 
		  Environmental Requirements Topics
		  Environmental Requirements Topics Environmental Requirements DocumentRadiationUnchanged since the 2008 studyEMI/Magnetics/ESDDynamicsThermalOther Environments Addressed in the ERD 
		 
		 
	
	 
		 Environmental Requirements Document
		 Environmental Requirements Document All environmental requirements are specified in the Environmental Requirements  Document (ERD)The ERD contains:Environmental program approach Environmental verification requirements Environmental design requirements and verification levels Environmental verification matrix (what needs to be done for each instrument/hardware)The ERD release schedule:A preliminary version of the ERD will be available by the release of the AO The ERD will be updated at major project milestones 
		 
		 
	
	 
		 Mission Fluence Energy Spectra
		 Mission Fluence Energy Spectra  Used for radiation effects accumulated over the mission (TID and DDD) 
		 
		 
	
	 
		 JEO Reference(*) Ionizing Dose-Depth Curve by Mission Segment
		  (*) With a 100-mil of aluminum shielding, the JEO reference dose-depth curve gives a 2.9 Mrad (Si) environment. JEO Reference(*) Ionizing Dose-Depth Curve by Mission Segment 
		 
		 
	
	 
		 JEO Reference Ionizing Dose-Depth Curve by Particle Type
		 JEO Reference Ionizing Dose-Depth Curve by Particle Type     Electrons are the dominating contributor to TID with >~10 mils of aluminum shielding 
		 
		 
	
	 
		 JEO Reference Displacement Damage Dose-Depth Curve by Mission Segment
		 JEO Reference Displacement Damage Dose-Depth Curve by Mission Segment  
		 
		 
	
	 
		 JEO Reference Displacement Damage Dose-Depth Curve by Species
		 JEO Reference Displacement Damage Dose-Depth Curve by Species  Electrons are the dominating contributor to DDD with >~50 mils of aluminum shielding 
		 
		 
	
	 
		 Flux Energy Spectra at 5Rj and 9Rj
		  Flux Energy Spectra at 5Rj and 9Rj Used for assessing radiation “rate” effects (dose rate, transient noise to detectors or sensors, etc) 5Rj: Worst case during the Jovian tour9Rj: Worst case during the Europa orbital phase 
		 
		 
	
	 
		 Jovian Trapped Heavy Ion Energy Spectra
		 Jovian Trapped Heavy Ion Energy Spectra  Integral Spectra at 5Rj The trapped heavy ions at Jupiter are not important for single event effects on shielded electronics, but they may be important for surface materials 
		 
		 
	
	 
		 MMRTG 1 MeV Equivalent Neutron Fluence Level for 10 Years of Operation
		 MMRTG 1 MeV Equivalent Neutron Fluence Level for 10 Years of Operation 10 Year Fluence, # of 1MeV neutron/cm2 Radial distance from the center of the MMRTG, (cm) Axial distance from the center of the MMRTG, (cm)  DDD level at 1 m (worst case assumption)• ~5E11 n/cm2 for 5 MMRTG• Comparable to DDD level from natural environment 
		 <br><br>
		 
	
	 
		 MMRTG Ionizing Dose Level for 10 Years of Operation
		 MMRTG Ionizing Dose Level for 10 Years of Operation Rad (Si) for 10 year, Gamma Dose in Silicon Radial distance from the center of the MMRTG. (cm) Axial distance from the center of the MMRTG, (cm)  TID level at 1 m (worst case assumption)• ~5 krad (Si) for 5 MMRTG• Small compared to the TID level from natural environment 
		 <br><br>
		 
	
	 
		 General JEO EMC/MAG/ESD Characteristics
		 General JEO EMC/MAG/ESD Characteristics JEO EMC/MAG/ESD programThe EMC/MAG/ESD design and test requirements are similar to previous outer planet missions (Voyager, GLL, Cassini, and Juno)The program base is a tailored MIL-STD-461 with special requirements based on spacecraft, Jovian environment, and payload-based needsPayload-based requirements based on present model payloadPlasma wave instrument not included in model payloadPayload changes may impact EMC/MAG requirementsElectrical requirements very much like CassiniPayload power converters may be provided by project 
		 7/12: add “wave” to read “Plasma Wave” (DONE)<br>7/12:  expand “special requirements are based on model payloads; other payloads may require other special EMC/MAG requirements”<br>         DONE<br><br>7/12 TB comment: add “wave” per above  (DONE)<br>7/12 TB:  put disclaimer on page 13 about changes to model payload. (DONE)<br><br><br>
		 
	
	 
		 EMC Key Requirements 
		 EMC Key Requirements  Spacecraft interface: Users need to operate on resistive/referenced spacecraft power busUsers need to be immune to full bus voltage power jumpsSubsystem interface isolation requirements No deliberate current flow in chassis for power, signal, command, data, and telemetryPower converter input requires isolation from chassis differing from pastMin 20 megohms, max 100 megohms from input leads to chassisSubsystem Radiated SusceptibilityRS03 extends to ~ kHz or lower to simulate Jupiter decametric radiation fieldsOther RS03 for general, launch, and  SC telecomSubsystem payload accommodations: Need for EMI quiet is emphasized (more stringent) than MIL-STD-461If ground-penetrating radar is selected, will add lower frequency      higher amplitude Radiated Susceptibility (RS03) levels and more stringent RE02 limits 
		 7/12/10:  Spell out “RE” etc. for newbies  (first usages) (DONE)<br>7/12:  add “penetrating” in front of radar (DONE)<br><br>7/12 TB notes: spell out RE and RS and change radar to “ice penetrating radar” (DONE using words “ground-penetrating radar”) (DONE)<br>(as I said at the meeting, I’ll change it to penetrating, not ice penetrating; I now prefer “ground penetrating radar” and have made that change)<br><br> <br><br><br>
		 
	
	 
		 MAG Key Requirements 
		 MAG Key Requirements  Magnetic field at 5 Rj is 0.09 gauss vs. 0.3 at Earth (not significant)Significant magnetic fields used for degaussing (like prior SC)50 gauss is standard and has been used without incident in the pastRequired magnetic cleanliness0.1 nT stability at 10 m sensor,< 2 nT total field from spacecraft for frequencies < 64 HzSpacecraft moment < 3 A-m2Non-operating moment limits (low magnetic fields from hardware)Operating moment limits (low magnetic fields due to current flows)Design and test requirements will be established by a project magnetic control plan that will be created once the payloads are selected 
		 7/12/10: Add < 2 nT;  (DONE)<br>7/12: add “knowledge < 0.1 nT” (DONE, used “stability”)<br>7/12: add “at 10 m distance” (DONE)<br>     (I continue to be disturbed that the project “requirement” for magnetic cleanliness is not written anywhere that I can use as reference; all the basis information for project needs has been reported verbally to me (AW).<br>7/12: add “project” to magnetic control plan.  (DONE)<br>7/12: add new 1st bullet: “Mag fields at 5 Rj are comparable to Earth and thus are not included as environmental requirement.  (DONE)<br>    (calculation: Juno has 10 gauss at 1.06 Rj.  ratio (5/1.06)^3 = 105 or 1/.00952 results in 0.095 gauss at 5 Rj.  This compares to Earth magnetic field of 0.3 gauss ((3X stronger than the JEO mission mag field environment), to which all hardware is exposed daily.  Any susceptibility would be revealed in normal testing.  Don’t need to include as environment.)<br><br>7/12 TB comment.  add “total of 2 nT, and stability of...” in front of 0.1 nT  (DONE)<br>7/12 TB: add “project” in front of “magnetic control plan.  (DONE)<br>7/12 TB:  add 10 m to the slide  (DONE)<br>7/12 TB: add “project” to mag control plan (DONE)<br><br>
		 
	
	 
		 ESD Key Requirements 
		 ESD Key Requirements  JEO will fly through high energy plasma regionCharging of spacecraft surfaces and internal regions must be controlledThis is a new environment compared to typical missions; it is normal for Jupiter and certain Earth orbits, although Earth is less severe than JupiterKey Requirement: All exterior surfaces shall be conductive and groundedAll conductive materials, both external and internal, shall be grounded or ground-referencedAll electronics shall be designed against internal charging threatAll cabling external shall be designed against internal charging threatAll interface circuitry attached to cabling from non-protected regions shall meet certain ESD noise immunity requirementsESD design implementation requires coordination from the Project ESD organizationTest verification is not possible at the subsystem level and also not at the system level -  Design verification by analysis is required of all subsystemsReferences for implementation: NASA TP-2361 (surface charging guidance) and NASA-HDBK -4002 (internal charging guidance) 
		 <br><br>
		 
	
	 
		 Mass Acceleration Curve (MAC) 
		 Mass Acceleration Curve (MAC)  For most conservative and earliest available structural design loads  
		 
		 
	
	 
		 Thermal Margins Requirement 
		 Thermal Margins Requirement  Electronics hardwareOperating cold: (AFT cold - 15°C) or -35°C (whichever is colder)Operating hot: (AFT hot + 20°C) or +70°C (whichever is warmer)  Other hardware (mechanisms, sensors, detectors structure-like assemblies, and other unique flight hardware)  Operating cold: (AFT cold - 15°C)Operating hot: (AFT hot + 20°C)  Allowable Flight Temperatures (AFTs) are determined by the Project Thermal Control Engineer and the instrument/hardware providerPlanetary protection implementation will put additional thermal requirements on the hardware   
		 
		 
	
	 
		 Other Environments Addressed in the ERD
		 Other Environments Addressed in the ERD Acoustics – levels defined for an envelope of both Delta IV & Atlas V candidate launch vehicles at the PAF interfaceRandom Vibration: TBD in ERDExpect to be significantly higher than the Minimum Workmanship Random Vibration Level (6.8 grms)Pyroshock: TBD in ERDShock levels dependent upon shock source, and distance and type/number of structural joints from the hardwareMicrophonics: TBD in ERDHeavily dependent on placement and type of components (e.g., ASRG vs. MMRTG)Plumes from Io flyby: TBD in ERDProbably not a driver for JEO  
		 
		 
	
	 
		 Other Environments Addressed in the ERD
		 Other Environments Addressed in the ERD Plasma: TBD in ERDImportant charging effect. Will be mitigated with proper design implementationMeteoroid: TBD in ERDImportant for externally-mounted instruments and hardwareAtomic Oxygen:  TBD in ERDProbably not a driver for JEO Solar electromagnetic Irradiance: ERD has a solar electromagnetic Irradiance Spectrum Once the final payload is selected, there may be additional requirements in the ERD 
		 
		 
	
	 
		 Planetary Protection Topics
		 Planetary Protection Topics Mission Level Planetary Protection Recap/ModificationsInstrument Specific Requirements and ConstraintsPlanetary Protection TechnologiesPlanetary Protection Implementation Approaches and GuidelinesOngoing/Future Trade Studies  
		 
		 
	
	 
		 Planetary Protection Recap
		 Planetary Protection Recap Preliminary planetary protection categorization for JEO is category IIIFormal planetary protection requirements have not been set for the baseline JEO missionRelevant NASA Planetary Protection documentsNPD 8020.7G, Biological Contamination Control for Outbound and Inbound Planetary SpacecraftNPR 8020.12C, Planetary Protection Provisions for Robotic Extraterrestrial MissionsNHB 5340.1B, NASA Standard Procedures for the Microbial Examination of Space Hardware (To be superseded by NASA-HDBK-6022 Handbook for the Microbial Examination of Space Hardware)Categorizations are determined on a mission-by-mission basis:Most current scientific informationAdvice from the Planetary Protection Subcommittee of the NASA Advisory CouncilRecommendations made by the Space Studies Board of the National Research Council 
		 
		 
	
	 
		 Planetary Protection Recap
		 Planetary Protection Recap In the baseline approach, JEO proposes to meet the planetary protection requirement by sterilizing some hardware by either performing Dry Heat Microbial Reduction (DHMR) or another approved technique before launch and allowing the Jovian radiation environment to sterilize other hardwareHigh level guidelines:Hardware sees more than 7Mrad: sterilized en routeHardware sees less than 7Mrad: must be dry heat processed (T>110°C) or otherwise sterilized before launchRecontamination may be managed through surface sterilization technologies, including chemical sterilants and UV irradiation Key paradigm: Penetrating sterilizing process must be used 
		 
		 
	
	 
		 Planetary Protection Recap
		 Planetary Protection Recap Introduce into hardware design earlyConfer with planetary protection leadsIncorporate an approach to planetary protection compliance into designPreferred sterilization technologies: Penetrating: DHMR, IrradiationSurface only: Vapor Hydrogen Peroxide, others Implementation methods and required activities may impact other assemblies and subsystems 
		 Current baseline planetary protection approach is inherited from a previous study with different cost/risk profile<br>Study team is looking to decrease ATLO schedule risk by performing DHMR on the integrated flight/payload system, and would value feedback on that approach from the instrument community: More later…  <br><br><br>
		 
	
	 
		 Considerations for Planetary Protection
		 Considerations for Planetary Protection In planning for sterilization processing of instruments, providers need to determine:Which components/assemblies of the instrument are expected to be sterilized by the Jovian environment and which will require pre-launch sterilization processing  The sterilization process method and facility location options for components/ assemblies Details for an instrument-level planetary protection plan  How initial estimates of spore bioburden on free surfaces, mated surfaces, and encapsulated volumes can be made according to standard methods Options for protection against pre-launch recontamination How compliance (surface bioburden) assays will be accommodated according to standard accepted practice Estimating cost for all these activities 
		 These are the kinds of issues that might be anticipated to be included in a future Instrument AO<br><br>
		 
	
	 
		 PP technologies descriptions - DHMR
		 PP technologies descriptions - DHMR Baseline Pre-launch Sterilization ProcessNASA Standard: 1 decimal reduction of bioburden at 125˚C takes 5hrs for embedded bioburden.Expose at 110-125˚C for 35-50hrs (JPL typical flight hardware practice)Performed under controlled humidity (partial vacuum or dry nitrogen)Often combined with contamination control bake-out for schedule and cost reasons. APML parts likely already qualified to more rigorous time/temperature regimeQualification and acceptance processing parameters may be more stringent e.g. based on a revision of the Viking process, allowing for margin and reworkExact JEO processes still to be defined in discussion with the project team 
		 
		 
	
	 
		 PP technologies descriptions - VHP
		 PP technologies descriptions - VHP Vapor Hydrogen Peroxide Processing – May be needed for recontamination managementNASA Standard (proposed): 1 decimal reduction of bioburden at Ct (Concentration x time) 100(mg/L)secs for surface bioburdenExpose at ~35˚C for 800(mg/L)secs (JPL planned practice)Can be performed under ambient or partial vacuum conditionsCan be scaled to be performed in a small chamber or a large room Qualification and acceptance processing parameters may be more stringent, allowing for margin and reworkExact JEO processes still to be defined in discussion with the project team 
		 
		 
	
	 
		 JEO radiation environment
		 JEO radiation environment Worst case (3-sigma LOW) radiation dose used for bioburden reduction estimatesConfiguration dependent, based on Jovian radiation environment and tour modelsPlanetary protection design point is EOI, with mean radiation dose for the 2008 reference tour estimated at: ~ 1.65MradSI/100mils aluminum ~ 7MradSI/18mils aluminum~136MradSI/1mil aluminum 7Mrad needed to meet requirement for sterility Elements “outside” the spacecraft will probably receive a sterilizing dose Electronics cannot see a sterilizing dose, so must be DHMR treated 
		 Point at which sterility can be claimed is dependent on availability of tour/radiation model and spacecraft radiation model, so radiation sterilization is a risk item until these models are available to demonstrate sterilization effect <br><br>
		 
	
	 
		 Considerations for Instruments
		 Considerations for Instruments JEO planetary protection lead will manage bioburden for the whole system, including each instrument, based on the bioburden nomenclature of the NRC Preventing the Forward Contamination of Europa (2000) report Aim for tolerance of DHMR process (e.g. heat at 110-125°C) Use Class S/MIL specification parts (from APML)Allow margin – for gradients and for repeat (rework/hierarchical) processing 
		 SSB Bioburden nomenclature:<br>A: Radiation sensitive non-spore formers <br>B: Radiation sensitive spore formers<br>C: Radiation resistant spore formers<br>D: Radiation resistant non-spore formers<br><br><br>
		 
	
	 
		 Considerations for Instruments
		 Considerations for Instruments Instruments as systems:Instrument providers should identify DHMR/other sterilization technology venue and capabilityInstrument providers should only implement alternative sterilization methods following negotiation and agreement with the JEO planetary protection leadBiological contamination controlClean benches, handling controls, cleaningBacterial burden accountingMaterials and accessibility issues Microbial reductionDesign for tolerance of processRecontamination preventionDesign covers, bagging, and proper storageConsider testing, calibration and I&TRecord keeping Assay results, process data, hardware treatment history, 	surface areas, organics list, etc. 
		 <br><br>
		 
	
	 
		 Considerations for Instruments
		 Considerations for Instruments Design for CleanabilityCurrent approach assumes capability to maintain post-sterilization recontaminant spore density at 300/m2System approach still requires capability to maintain pre-sterilization recontaminant spore density at low levelDesign features need to be driven by sterilization process effect  Typical features:Smooth surfacesRobust surface finishAccessibility before closeoutMaterial selection choicesSurface finishes (e.g. anodizing vs. coatings, different coating choices)Design for Integration and Test flow/schedule 
		 
		 
	
	 
		 Considerations for Instruments
		 Considerations for Instruments Mechanical/Structure Material selection choicesDimensional stability/Coefficient Thermal Expansion mismatch issuesEffects of DHMR on performance of adhesives and lubricantsConfigurationCovers, Flight biobarriers neededE.g. Phoenix needed to protect sampling arm from pre-launch/ launch/cruise/landing recontaminationSimilar strategies may be required for JEO instruments with open aperturesUse of HEPA filters on enclosures sized for launch environmentClosed at closeout (no gaps to allow recontamination)  
		 
		 
	
	 
		 Considerations for Instruments
		 Considerations for Instruments Electrical/ElectronicConsider split assembly options for heat sensitive parts of the instrumentCapability to use different sterilization processesThermalCoating stability to DHMR, swabbing, color changeAccess/sterility maintenance e.g. underneath blankets Other issues specific to individual instruments e.g. sensors, optics, will need to be addressed on a case-by-case basisThe project team is expecting this…  
		 
		 
	
	 
		 Design for I&T Flow/Schedule
		 Design for I&T Flow/Schedule Understand end-to-end interfaces including integration/testing sequences and implications for recontaminationConsider rework issues and develop mitigation strategiesIntegrate calibration sequences with integration/testing and sterilization activitiesIntegrate instrument model philosophy into spacecraft scheduleBaseline early testing (impact on model philosophy) 
		 
		 
	
	 
		 Assembly Level vs System Sterilization
		 The Pre-project team is considering the option to perform a “system level” DHMR sterilization of the entire flight element in lieu of performing it at the various assembly levels Occur at JPL or the launch siteAll hardware would need see the high temperaturesPost DHMR sterilization instrument calibration?Instruments would need to verify in advance that the instrument would be within spec post DHMROther factors such as sterilization effect of Jovian radiation environment are common to both approaches Assembly Level vs System Sterilization 
		 
		 
	
	 
		 Assembly Level vs System Sterilization
		 Assembly Level vs System Sterilization  Input from the instrument community are desired onboth “Box-level” and “System” sterilization options 
		 Here is the detail…<br>“Hybrid” approaches are possible, for example performing system sterilization of the whole spacecraft, but with allowance for specific exceptions.<br>For now, input is requested on the impact of the system sterilization approach from an instrument-providers perspective <br><br>
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			 Mission Fluence Energy Spectra
			 
			 
		
		 
			 
			 
			 
			 
			 
			 
			 
				 
			
			 
			 JEO Reference(*) Ionizing Dose-Depth Curve by Mission Segment
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			 JEO Reference Displacement Damage Dose-Depth Curve by Mission Segment
			 
			 
		
		 
			 
			 
			 
			 
			 
			 
			 
				 
			
			 
			 JEO Reference Displacement Damage Dose-Depth Curve by Species
			 
			 
		
		 
			 
			 
			 
			 
			 
			 
			 
				 
			
			 
			 Flux Energy Spectra at 5Rj and 9Rj
			 
			 
		
		 
			 
			 
			 
			 
			 
			 
			 
				 
			
			 
			 Jovian Trapped Heavy Ion Energy Spectra
			 
			 
		
		 
			 
			 
			 
			 
			 
			 
			 
				 
			
			 
			 MMRTG 1 MeV Equivalent Neutron Fluence Level for 10 Years of Operation
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			 MMRTG Ionizing Dose Level for 10 Years of Operation
			 <br><br>
			 
		
		 
			 
			 
			 
			 
			 
			 
			 
				 
			
			 
			 General JEO EMC/MAG/ESD Characteristics
			 7/12: add “wave” to read “Plasma Wave” (DONE)<br>7/12:  expand “special requirements are based on model payloads; other payloads may require other special EMC/MAG requirements”<br>         DONE<br><br>7/12 TB comment: add “wave” per above  (DONE)<br>7/12 TB:  put disclaimer on page 13 about changes to model payload. (DONE)<br><br><br>
			 
		
		 
			 
			 
			 
			 
			 
			 
			 
				 
			
			 
			 EMC Key Requirements
			 7/12/10:  Spell out “RE” etc. for newbies  (first usages) (DONE)<br>7/12:  add “penetrating” in front of radar (DONE)<br><br>7/12 TB notes: spell out RE and RS and change radar to “ice penetrating radar” (DONE using words “ground-penetrating radar”) (DONE)<br>(as I said at the meeting, I’ll change it to penetrating, not ice penetrating; I now prefer “ground penetrating radar” and have made that change)<br><br> <br><br><br>
			 
		
		 
			 
			 
			 
			 
			 
			 
			 
				 
			
			 
			 MAG Key Requirements
			 7/12/10: Add < 2 nT;  (DONE)<br>7/12: add “knowledge < 0.1 nT” (DONE, used “stability”)<br>7/12: add “at 10 m distance” (DONE)<br>     (I continue to be disturbed that the project “requirement” for magnetic cleanliness is not written anywhere that I can use as reference; all the basis information for project needs has been reported verbally to me (AW).<br>7/12: add “project” to magnetic control plan.  (DONE)<br>7/12: add new 1st bullet: “Mag fields at 5 Rj are comparable to Earth and thus are not included as environmental requirement.  (DONE)<br>    (calculation: Juno has 10 gauss at 1.06 Rj.  ratio (5/1.06)^3 = 105 or 1/.00952 results in 0.095 gauss at 5 Rj.  This compares to Earth magnetic field of 0.3 gauss ((3X stronger than the JEO mission mag field environment), to which all hardware is exposed daily.  Any susceptibility would be revealed in normal testing.  Don’t need to include as environment.)<br><br>7/12 TB comment.  add “total of 2 nT, and stability of...” in front of 0.1 nT  (DONE)<br>7/12 TB: add “project” in front of “magnetic control plan.  (DONE)<br>7/12 TB:  add 10 m to the slide  (DONE)<br>7/12 TB: add “project” to mag control plan (DONE)<br><br>
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			 Other Environments Addressed in the ERD
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			 Planetary Protection Recap
			 Current baseline planetary protection approach is inherited from a previous study with different cost/risk profile<br>Study team is looking to decrease ATLO schedule risk by performing DHMR on the integrated flight/payload system, and would value feedback on that approach from the instrument community: More later…  <br><br><br>
			 
		
		 
			 
			 
			 
			 
			 
			 
			 
				 
			
			 
			 Considerations for Planetary Protection
			 These are the kinds of issues that might be anticipated to be included in a future Instrument AO<br><br>
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			 PP technologies descriptions - VHP
			 
			 
		
		 
			 
			 
			 
			 
			 
			 
			 
				 
			
			 
			 JEO radiation environment
			 Point at which sterility can be claimed is dependent on availability of tour/radiation model and spacecraft radiation model, so radiation sterilization is a risk item until these models are available to demonstrate sterilization effect <br><br>
			 
		
		 
			 
			 
			 
			 
			 
			 
			 
				 
			
			 
			 Considerations for Instruments
			 SSB Bioburden nomenclature:<br>A: Radiation sensitive non-spore formers <br>B: Radiation sensitive spore formers<br>C: Radiation resistant spore formers<br>D: Radiation resistant non-spore formers<br><br><br>
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			 Considerations for Instruments
			 
			 
		
		 
			 
			 
			 
			 
			 
			 
			 
				 
			
			 
			 Design for I&T Flow/Schedule
			 
			 
		
		 
			 
			 
			 
			 
			 
			 
			 
				 
			
			 
			 Assembly Level vs System Sterilization
			 
			 
		
		 
			 
			 
			 
			 
			 
			 
			 
				 
			
			 
			 Assembly Level vs System Sterilization
			 Here is the detail…<br>“Hybrid” approaches are possible, for example performing system sterilization of the whole spacecraft, but with allowance for specific exceptions.<br>For now, input is requested on the impact of the system sterilization approach from an instrument-providers perspective <br><br>
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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=JEO_Technical_Requirements
Course_Title=JEO Technical Requirements
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","JEO_Technical_Requirements",""
  



		
			
				
				
				
				
				
				
				
			
		
		
		
	
 

    
       
          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.
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      *                             Change History                            *
      *************************************************************************
      2003-18-09  Initial creation.
      2004-23-01  Final edits in preparation for release
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         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.
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         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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         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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			 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)
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					 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.
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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                               **
        ****************************************************************************
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        **                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     **
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        **                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.
     
      
       ****************************************************************************
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       ****************************************************************************
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       **              - Moved the element group declaration named               **
       **                lom:customElements to a separate file (anyElement.xsd)  **
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        ****************************************************************************
        ** 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.                    **
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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);
}





