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		 Part 3 of 3 PSS WinGPC Unity and the ECOSec GPC System
		 
		 
		 
		  
	
	 
		  Calibration with Broad Standards 
		  Calibration with Broad Standards Apply when:   When narrow standards are not available When Mark-Houwink parameters are not known  Presented at Pittcon March 2010 Advanced Polymer Characterization using  PSS WinGPC Unity and the EcoSEC GPC System Part 3 of 3 
		 In&#x20;coupling&#x20;there&#x20;are&#x20;also&#x20;other&#x20;sources&#x20;of&#x20;error&#x20;such&#x20;not&#x20;measuring&#x20;the&#x20;exact&#x20;concentration&#x20;of&#x20;the&#x20;sample&#x20;which&#x20;is&#x20;important&#x20;in&#x20;ls&#x20;and&#x20;visco.&#x20;If&#x20;the&#x20;autosampler&#x20;does&#x20;not&#x20;no&#x20;inject&#x20;the&#x20;proper&#x20;amount&#x20;you&#x20;get&#x20;errors&#x20;in&#x20;the&#x20;results&#x20;&#x20;&#x20;&#x20;&#x20;&#x20;&#x20;&#x20;&#x20;&#x20;&#x20;&#x20;Universal&#x20;cal&#x20;can&#x20;be&#x20;done&#x20;in&#x20;many&#x20;polymers<br>OK&#x20;now&#x20;let&#x2019;s&#x20;get&#x20;to&#x20;calibration&#x20;with&#x20;broad&#x20;standards<br><br>32:&#x20;20<br>This&#x20;is&#x20;used&#x20;when&#x20;no&#x20;substances&#x20;are&#x20;available&#x20;and&#x20;if&#x20;the&#x20;Mark-Houwink&#x20;parameters&#x20;are&#x20;unknown,&#x20;for&#x20;example&#x20;in&#x20;quality&#x20;control&#x20;because&#x20;e&#x20;what&#x20;I&#x20;need&#x20;is&#x20;a&#x20;cal&#x20;curve&#x20;and&#x20;a&#x20;broad&#x20;sample&#x20;for&#x20;which&#x20;I&#x20;have&#x20;several&#x20;information.<br><br>
		 
	 
		  Broad Standard Method 1:  With Linear Calibration 
		 Step 1: rotate (1) to adjust D Step 2: vertical shift (2) to adjust Mw Requires a sample with defined Mn and Mw  Broad Standard Method 1:  With Linear Calibration Presented at Pittcon March 2010 hi D M i i i h A M h A = = × = × = × = å å w M n w M M 10 - B·Ve 10 - B·Ve ( ) ( × å ) × å 10 - B·Ve i h 10 B·Ve i h = i A M × = å å 1 n M i h 10 B·Ve i h 
		 The&#x20;method&#x20;that&#x20;uses&#x20;a&#x20;linear&#x20;cal&#x20;is&#x20;not&#x20;applicable&#x20;to&#x20;gpc&#x20;because&#x20;GPC&#x20;is&#x20;not&#x20;linear<br>We&#x20;will&#x20;use&#x20;this&#x20;method&#x20;to&#x20;describe&#x20;how&#x20;the&#x20;procedure&#x20;works.<br>I&#x20;normally&#x20;only&#x20;show&#x20;the&#x20;picture&#x20;and&#x20;show&#x20;that&#x20;I&#x20;do&#x20;have&#x20;measured&#x20;the&#x20;broad&#x20;sample&#x20;with&#x20;the&#x20;system&#x20;and&#x20;assume&#x20;the&#x20;linear&#x20;cal&#x20;curve.<br>Any&#x20;linear&#x20;line.&#x20;Then&#x20;I&#x20;change&#x20;the&#x20;slope&#x20;on&#x20;the&#x20;cal&#x20;curve&#x20;by&#x20;rotating&#x20;it&#x20;and&#x20;I&#x20;change&#x20;it&#x20;until&#x20;I&#x20;get&#x20;the&#x20;real&#x20;polydispersity&#x20;of&#x20;the&#x20;sample.&#x20;Therefore&#x20;I&#x20;need&#x20;to&#x20;know&#x20;the&#x20;mn&#x20;and&#x20;mw&#x20;and&#x20;calculate&#x20;the&#x20;PDI&#x20;and&#x20;then&#x20;adjust&#x20;the&#x20;molar&#x20;mass&#x20;to&#x20;the&#x20;correct&#x20;mw<br>And&#x20;after&#x20;that&#x20;I&#x20;have&#x20;the&#x20;true&#x20;cal&#x20;curve&#x20;in&#x20;the&#x20;system<br>I&#x20;also&#x20;need&#x20;to&#x20;know&#x20;Mw&#x20;&#x20;(can&#x20;be&#x20;achieved&#x20;thru&#x20;ls)&#x20;but&#x20;the&#x20;Mn&#x20;is&#x20;normally&#x20;difficult&#x20;to&#x20;get.&#x20;&#x20;Mn&#x20;usually&#x20;has&#x20;more&#x20;error,&#x20;and&#x20;therefore&#x20;the&#x20;slope&#x20;is&#x20;going&#x20;to&#x20;be&#x20;a&#x20;large&#x20;error&#x20;etc<br>
		 
	 
		  Broad standard Method 2:  With True Calibration 
		  Broad standard Method 2:  With True Calibration Requirements:    Basic calibration curve of any polymer type    One or more samples with exactly known   Mw or Mn or      Both polymers must follow the universal  calibration (GPC/SEC elution behavior) Presented at Pittcon March 2010 Advanced Polymer Characterization using  PSS WinGPC Unity and the EcoSEC GPC System [ ] h 
		 Method&#x20;2&#x20;requires&#x20;I&#x20;have&#x20;a&#x20;basic&#x20;Cal&#x20;Curve&#x20;and&#x20;that&#x20;I&#x20;have&#x20;one&#x20;or&#x20;more&#x20;samples&#x20;with&#x20;exactly&#x20;known&#x20;the&#x20;Mw&#x20;and&#x20;intrinsic&#x20;viscosity&#x20;&#x20;another<br>Advantage&#x20;is&#x20;that&#x20;I&#x20;can&#x20;have&#x20;various&#x20;samples&#x20;because&#x20;errors&#x20;may&#x20;cancel&#x20;out<br>And&#x20;third&#x20;that&#x20;both&#x20;polymers&#x20;show&#x20;true&#x20;gpc&#x20;behavior=&#x20;separation&#x20;by&#x20;size&#x20;<br>
		 
	 
		   Continues Method 2:With True Calibration         
		 Because from Universal Calibration: Adjust the A’ and B’ parameters by non-linear fitting of different molecular weight averages example:   Continues Method 2:With True Calibration         Presented at Pittcon March 2010 Advanced Polymer Characterization using  PSS WinGPC Unity and the EcoSEC GPC System = + ÷ ÷ ÷ ÷ ø ö ç ç ç ç è æ + × = α K α M K M 1 2 1 2 1 1 1 1 2 × A ' ¢ B M 1   å å å å ' ' = = × × ' = × = i i n B i i w M A M M M A M M 1 , 2 , 2 , 1 , 2 , 2 , 1 ' B i h i h i h i h 
		 Mathematics,&#x20;&#x20;&#x20;we&#x20;do&#x20;this&#x20;kind&#x20;of&#x20;calculations&#x20;with&#x20;the&#x20;software,&#x20;adjusting&#x20;the&#x20;slope&#x20;and&#x20;where&#x20;the&#x20;height&#x20;of&#x20;the&#x20;cal&#x20;curve&#x20;and&#x20;that&#x2019;s&#x20;what&#x20;the&#x20;software&#x20;does&#x20;until&#x20;we&#x20;get&#x20;the&#x20;correct&#x20;results<br>
		 
	 
		  Comparison of Methods 
		  Comparison of Methods  Method 1   Only linear    Calibration Curves   Only one sample   Mw and Mn must be  known (Mn difficult to determine)   Easy mathematics  Method 2   Any type of Calibration  Curve   Unlimited number of  samples   Mw or Mn or [η]  (Mw, [η] can be  determined precisely)    Difficult math,      non-linear fit needed Advanced Polymer Characterization using  PSS WinGPC Unity and the EcoSEC GPC System 
		 Here&#x20;we&#x20;compare&#x20;the&#x20;two&#x20;methods&#x20;against&#x20;each&#x20;other\<br>While&#x20;method&#x20;2&#x20;is&#x20;difficult&#x20;it&#x20;is&#x20;available&#x20;in&#x20;the&#x20;software&#x20;or&#x20;with&#x20;a&#x20;personal&#x20;computer&#x20;<br>The&#x20;unlimited&#x20;number&#x20;of&#x20;samples&#x20;has&#x20;the&#x20;advantage&#x20;of&#x20;expanding&#x20;the&#x20;calibrated&#x20;region&#x20;range&#x20;<br>Example&#x20;slide&#x20;16,&#x20;the&#x20;sample&#x20;that&#x20;elutes&#x20;from&#x20;elution&#x20;vol&#x20;11&#x20;&#x2013;&#x20;22&#x20;is&#x20;the&#x20;calibrated&#x20;region.&#x20;&#x20;Below&#x20;11&#x20;and&#x20;above&#x20;22&#x20;there&#x20;is&#x20;uncertainty&#x20;because&#x20;we&#x20;do&#x20;not&#x20;have&#x20;values&#x20;here.&#x20;<br>A&#x20;sample&#x20;that&#x20;elutes&#x20;fro&#x20;6-12&#x20;and&#x20;23&#x20;to&#x20;30&#x20;then&#x20;these&#x20;two&#x20;samples&#x20;increase&#x20;the&#x20;calibration&#x20;region.&#x20;<br>
		 
	 
		  Integral Calibration 
		  Integral Calibration Requirements:    At least one broad sample, where the integral  (cummulative) distribution is known (list: %w, M)    Elugram of the broad sample on the column set  which has to be calibrated Advanced Polymer Characterization using  PSS WinGPC Unity and the EcoSEC GPC System 
		 39:23<br>This&#x20;integral&#x20;calibration&#x20;is&#x20;another&#x20;option&#x20;<br>Here&#x20;we&#x20;need&#x20;at&#x20;least&#x20;one&#x20;broad&#x20;sample&#x20;&#x20;&#x20;in&#x20;comparison&#x20;to&#x20;broad&#x20;cal&#x20;requires&#x20;a&#x20;basic&#x20;cal&#x20;curve.<br>With&#x20;this&#x20;you&#x20;only&#x20;measure&#x20;the&#x20;broad&#x20;sample&#x20;and&#x20;look&#x20;at&#x20;the&#x20;integral&#x20;distribution<br>
		 
	 
		  Strategy 
		  Strategy Read Ve Sample measured on column set  to be calibrated:  10%      26900 30%   55100 60% 101000 85% 169000 90% 195000 Required Information: molar mass Mol Mass Distribution Elugram <Overlap> Elution Volume Presented at Pittcon March 2010 Advanced Polymer Characterization using  PSS WinGPC Unity and the EcoSEC GPC System integral distribution 
		 Second&#x20;y&#x20;axis&#x20;is&#x20;integral&#x20;distribution&#x20;&#x20;-&#x20;what&#x20;we&#x20;need&#x20;to&#x20;know&#x20;is&#x20;the&#x20;molar&#x20;mass&#x20;a&#x20;t&#x20;a&#x20;certain&#x20;volume&#x20;the&#x20;polymer&#x20;has&#x20;eluted.&#x20;&#x20;For&#x20;example&#x20;go&#x20;to&#x20;60%&#x20;you&#x20;need&#x20;to&#x20;know&#x20;the&#x20;molar&#x20;mass&#x20;101000&#x20;<br>This&#x20;is&#x20;the&#x20;list&#x20;we&#x20;need&#x20;to&#x20;calibrate&#x20;the&#x20;system&#x20;&#x2013;&#x20;measured&#x20;with&#x20;ls.&#x20;&#x20;In&#x20;former&#x20;days&#x20;people&#x20;really&#x20;fractionated&#x20;the&#x20;polymer,&#x20;but&#x20;is&#x20;a&#x20;long&#x20;time&#x20;consuming&#x20;process.&#x20;Now,&#x20;people&#x20;get&#x20;ls&#x20;data&#x20;to&#x20;calibrate&#x20;the&#x20;system&#x20;where&#x20;they&#x20;do&#x20;not&#x20;have&#x20;the&#x20;data<br>I&#x20;measured&#x20;a&#x20;sample&#x20;in&#x20;the&#x20;gpc&#x20;system&#x20;that&#x20;needs&#x20;to&#x20;be&#x20;calibrated.<br>
		 
	 
		 Advanced Polymer Characterization using  PSS WinGPC Unity and the EcoSEC GPC System 
		 Presented at Pittcon March 2010 Viscometer  Light  Scattering Advanced Polymer Characterization using  PSS WinGPC Unity and the EcoSEC GPC System 
		 
		 
	 
		 Why use Molar Mass Sensitive Detectors 
		 Why use Molar Mass Sensitive Detectors They show a signal dependent on both, concentration and molar mass  They allow MWD distribution determination where calibration standards are not available They provide additional structural information Presented at Pittcon March 2010 Advanced Polymer Characterization using  PSS WinGPC Unity and the EcoSEC GPC System 
		 (This&#x20;section&#x20;sound&#x20;is&#x20;in&#x20;the&#x20;file&#x20;calib330-2.mp3)<br>The&#x20;definition&#x20;of&#x20;molar&#x20;mass&#x20;sensitive&#x20;detectors&#x20;they&#x20;show&#x20;They&#x20;show&#x20;a&#x20;signal&#x20;dependent&#x20;on&#x20;both,&#x20;concentration&#x20;and&#x20;molar&#x20;mass&#x20;what&#x20;you&#x20;have&#x20;seen&#x20;are&#x20;concentration&#x20;detectors&#x20;so&#x20;far<br><br>• They&#x20;allow&#x20;MWD&#x20;distribution&#x20;determination&#x20;where&#x20;no&#x20;matching&#x20;calibration&#x20;standards&#x20;are&#x20;not&#x20;available<br>• They&#x20;provide&#x20;additional&#x20;structural&#x20;information<br><br>
		 
	 
		  Polymer-Solvent Interaction Hydrodynamic Volume 
		    Polymer-Solvent Interaction Hydrodynamic Volume Presented at Pittcon March 2010 Polymer size in different solvents Same polystyrene in: Methanol Cyclo-hexan THF Chloroform Same elution volume for different polymers in same solvent Polyisoprene M = 15000 Polystyrene M = 20000 PMMA M = 24000 Vh (PI) = Vh (PSt) = Vh (PMMA) 
		 Let&#x2019;s&#x20;come&#x20;back&#x20;to&#x20;understand&#x20;better&#x20;the&#x20;separation&#x20;mechanism&#x20;of&#x20;gpc&#x20;we&#x20;said&#x20;<br>We&#x20;will&#x20;get&#x20;different&#x20;cal&#x20;curves&#x20;with&#x20;PS&#x20;and&#x20;PMMa,&#x20;because&#x20;the&#x20;separation&#x20;is&#x20;according&#x20;to&#x20;the&#x20;hydrodynamic&#x20;volume&#x20;of&#x20;the&#x20;sample&#x20;and&#x20;not&#x20;molar&#x20;mass&#x20;<br>The&#x20;figure&#x20;shows&#x20;that&#x20;a&#x20;ps&#x20;of&#x20;mm20000&#x20;has&#x20;same&#x20;hydrodynamic&#x20;volume&#x20;than&#x20;pmma&#x20;with&#x20;24000&#x20;since&#x20;they&#x20;have&#x20;<br>The&#x20;samples&#x20;with&#x20;same&#x20;hydrodynamic&#x20;volume&#x20;elute&#x20;at&#x20;the&#x20;same&#x20;time,&#x20;and&#x20;this&#x20;explains&#x20;why&#x20;it&#x20;gets&#x20;a&#x20;shift&#x20;in&#x20;cal&#x20;curves&#x20;between&#x20;PS&#x20;and&#x20;PMMa&#x20;it&#x20;also&#x20;explains&#x20;that&#x20;the&#x20;cal&#x20;curve&#x20;is&#x20;valid&#x20;only&#x20;for&#x20;certain&#x20;solvent&#x20;because&#x20;as&#x20;shown&#x20;here&#x20;the&#x20;hydrodynamic&#x20;volume&#x20;also&#x20;depends&#x20;on&#x20;the&#x20;solvent&#x20;and&#x20;not&#x20;only&#x20;on&#x20;the&#x20;molar&#x20;mass&#x20;of&#x20;the&#x20;standard<br>In&#x20;thf&#x20;for&#x20;example&#x20;PS&#x20;is&#x20;smaller&#x20;than&#x20;in&#x20;chloroform<br>As&#x20;the&#x20;cal&#x20;curve&#x20;is&#x20;established&#x20;by&#x20;measuring&#x20;the&#x20;<br>
		 
	 
		 
		 Presented at Pittcon March 2010 Advanced Polymer Characterization using  PSS WinGPC Unity and the EcoSEC GPC System 
		 
		 
	 
		  Viscometer Detection 
		 Viscometer RI Column Advantages: Correct molecular weights  also for unknown samples   M and Mark-Houwink parameters yield   branching and structuree information   Useful for smaller molecules   Determination of Mn for copolymers Limitation:  Requires GPC/SEC mechanism Universal Calibration Curve  + M [ ] c visco × h [ ] h RI Visco [ ] ( ) M × h log RI    c  Viscometer Detection Presented at Pittcon March 2010 Advanced Polymer Characterization using  PSS WinGPC Unity and the EcoSEC GPC System 
		 8:14<br>Also&#x20;wit&#x20;concentration&#x20;detectors.&#x20;Because&#x20;is&#x20;also&#x20;dependent&#x20;on&#x20;concentration<br>Combine&#x20;the&#x20;two&#x20;signals&#x20;to&#x20;measure&#x20;the&#x20;intrinsic&#x20;viscosity.<br>Either&#x20;intrinsic&#x20;viscosity&#x20;of&#x20;the&#x20;whole&#x20;sample&#x20;and&#x20;it&#x20;in&#x20;every&#x20;slice&#x2026;<br>In&#x20;ls&#x20;the&#x20;measurement&#x20;online&#x20;<br>
		 
	 
		 Viscometers 
		 Polymer Standards Service http://www.polymer.de Page 13 Viscometers schematic setup for a symmetric bridge design type mode of operation advantages limitations single capillary pressure drop along the capillary inexpensive small sensitivity, only high viscous samples, strong flow rate and pressure dependency two capillary measurement against internal reference fast equilibration small sensitivity, strong flow rate dependency four capillary differencial pressure and inlet pressure measurement, 50/50 or 80/20 split high sensitivity, even in the low molecular weight region slow equilibration, external reservoir 
		 
		 
	 
		  Light Scattering Detection 
		   Advantages:  Absolute molecular weights  For multi angle detectors: determination of RG  M and RG provide branching and structure  information    Limitations:  Only higher molecular weights  Extremely difficult for copolymers   Known dn/dc, monomer dependent RI  c  Light Scattering Detection Presented at Pittcon March 2010 Advanced Polymer Characterization using  PSS WinGPC Unity and the EcoSEC GPC System LS RI column ø è c M dc dn LS × × ÷ ö ç æ 2 M dc dn RI LS × ÷ ø ö ç è æ 2 
		 Shows&#x20;details&#x20;of&#x20;Ls<br>With&#x20;ls&#x20;detection&#x20;we&#x20;always&#x20;need&#x20;the&#x20;concentration&#x20;detector&#x20;because&#x20;it&#x20;depends&#x20;on&#x20;both&#x20;the&#x20;concentration&#x20;and&#x20;the&#x20;mw&#x20;and&#x20;therefore&#x20;we&#x20;have&#x20;two&#x20;different&#x20;variables.&#x20;&#x20;This&#x20;is&#x20;why&#x20;we&#x20;always&#x20;have&#x20;to&#x20;measure&#x20;the&#x20;concentration&#x20;of&#x20;the&#x20;sample&#x20;precisely-&#x20;<br>The&#x20;unknown&#x20;concentration&#x20;is&#x20;measured.&#x20;&#x20;When&#x20;we&#x20;compare&#x20;two&#x20;signals&#x20;we&#x20;can&#x20;measure&#x20;if&#x20;the&#x20;dndc&#x20;is&#x20;known&#x20;otherwise&#x20;the&#x20;mw&#x20;is&#x20;not&#x20;possible<br>Advantages&#x2026;&#x2026;<br>Limitations&#x20;more&#x20;precise&#x20;to&#x20;samples&#x20;of&#x20;hi&#x20;mw&#x20;because&#x20;the&#x20;signal&#x20;intensity&#x20;is&#x20;not&#x20;to&#x20;high&#x20;for&#x20;smaller&#x20;mw<br>Copolymers&#x20;are&#x20;difficult&#x20;to&#x20;measure&#x20;the&#x20;dn/dc&#x20;for&#x20;copolymers&#x20;for&#x20;correct&#x20;molar&#x20;mass<br>
		 
	 
		 Light Scattering or Viscometry? 
		 Polymer Standards Service http://www.polymer.de Page 15 Light Scattering or Viscometry? advantages viscometry: also suitable for copolymers or colored solutions a (structure information) varies over a wider range (0-2)  advantages light scattering: absolute method, no molar mass calibration necessary solvent exchange easier to realize suitable for particles, viruses and proteins method primary info (easy) secundary info (more difficult) tertiary info (difficult) requirements GPC c (V) MWD molar mass calibration GPC-MALLS c (V), Mw (V) MWD, branching Rg dn/dc, n(l), instrument calibration GPC-visco c (V), [h] (V) MWD, branching Rg (Flory-Fox), Copolymer-Mn universal calibration valid, M/[h] calibration GPC-visco-LS c (V), Mw (V), [h] (V) MWD, branching Rg (Flory-Fox), Copolymer-Mn universal calibration valid, dn/dc, n(l), instrument calibration 
		 
		 
	 
		 Light Scattering Detectors 
		 Polymer Standards Service http://www.polymer.de Page 16 Light Scattering Detectors schematic setup SLD7000 MALLS schematic setup Wyatt MALLS (DAWN) method angle range advantages limitations LALLS 6°, 7°, (15°) no angle extrapolation necessary often noisy signals, smoothing necessary, no radius of gyration RALLS 90° simple technical realization  deviation for molar mass higher than M > 200.000 g/mol, no radius of gyration TALLS 15° + 90° 49° + 90° + 131° angle extrapolation necessary MALLS acessible range: 35° – 145° instruments with 7 or 18 angles  wider molar mass range, additional: radii of gyration, structure – as well as branching information  angle extrapolation necessary LASER  cylindrical cell  (solvent in/out:  under/above plane)  optical fibre (angle position) 
		 
		 
	 
		 Comparison Sensitivity and Branching Information 
		 Polymer Standards Service http://www.polymer.de Page 17 Comparison Sensitivity and Branching Information Raw Signals Dextran T-500 signal response [%] elution volume [ml] 
		 
		 
	 
		 
		 Compliance Pack:   The WinGPC Unity Compliance Pack meets GAMP 4, GxP, ICH, and FDA 21 CFR part 11 (electronic records and electronic signature) requirements for GPC/SEC analysis.  Presented at Pittcon March 2010 Advanced Polymer Characterization using  PSS WinGPC Unity and the EcoSEC GPC System 
		 
		 
	 
		 
		 Conclusion: WinGPC Unity and the EcoSEC GPC System is a powerful tool for SEC/GPC analysis.    Presented at Pittcon March 2010 Advanced Polymer Characterization using  PSS WinGPC Unity and the EcoSEC GPC System 
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			 Calibration with Broad Standards
			 In&#x20;coupling&#x20;there&#x20;are&#x20;also&#x20;other&#x20;sources&#x20;of&#x20;error&#x20;such&#x20;not&#x20;measuring&#x20;the&#x20;exact&#x20;concentration&#x20;of&#x20;the&#x20;sample&#x20;which&#x20;is&#x20;important&#x20;in&#x20;ls&#x20;and&#x20;visco.&#x20;If&#x20;the&#x20;autosampler&#x20;does&#x20;not&#x20;no&#x20;inject&#x20;the&#x20;proper&#x20;amount&#x20;you&#x20;get&#x20;errors&#x20;in&#x20;the&#x20;results&#x20;&#x20;&#x20;&#x20;&#x20;&#x20;&#x20;&#x20;&#x20;&#x20;&#x20;&#x20;Universal&#x20;cal&#x20;can&#x20;be&#x20;done&#x20;in&#x20;many&#x20;polymers<br>OK&#x20;now&#x20;let&#x2019;s&#x20;get&#x20;to&#x20;calibration&#x20;with&#x20;broad&#x20;standards<br><br>32:&#x20;20<br>This&#x20;is&#x20;used&#x20;when&#x20;no&#x20;substances&#x20;are&#x20;available&#x20;and&#x20;if&#x20;the&#x20;Mark-Houwink&#x20;parameters&#x20;are&#x20;unknown,&#x20;for&#x20;example&#x20;in&#x20;quality&#x20;control&#x20;because&#x20;e&#x20;what&#x20;I&#x20;need&#x20;is&#x20;a&#x20;cal&#x20;curve&#x20;and&#x20;a&#x20;broad&#x20;sample&#x20;for&#x20;which&#x20;I&#x20;have&#x20;several&#x20;information.<br><br>
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Broad Standard Method 1: With Linear Calibration
			 The&#x20;method&#x20;that&#x20;uses&#x20;a&#x20;linear&#x20;cal&#x20;is&#x20;not&#x20;applicable&#x20;to&#x20;gpc&#x20;because&#x20;GPC&#x20;is&#x20;not&#x20;linear<br>We&#x20;will&#x20;use&#x20;this&#x20;method&#x20;to&#x20;describe&#x20;how&#x20;the&#x20;procedure&#x20;works.<br>I&#x20;normally&#x20;only&#x20;show&#x20;the&#x20;picture&#x20;and&#x20;show&#x20;that&#x20;I&#x20;do&#x20;have&#x20;measured&#x20;the&#x20;broad&#x20;sample&#x20;with&#x20;the&#x20;system&#x20;and&#x20;assume&#x20;the&#x20;linear&#x20;cal&#x20;curve.<br>Any&#x20;linear&#x20;line.&#x20;Then&#x20;I&#x20;change&#x20;the&#x20;slope&#x20;on&#x20;the&#x20;cal&#x20;curve&#x20;by&#x20;rotating&#x20;it&#x20;and&#x20;I&#x20;change&#x20;it&#x20;until&#x20;I&#x20;get&#x20;the&#x20;real&#x20;polydispersity&#x20;of&#x20;the&#x20;sample.&#x20;Therefore&#x20;I&#x20;need&#x20;to&#x20;know&#x20;the&#x20;mn&#x20;and&#x20;mw&#x20;and&#x20;calculate&#x20;the&#x20;PDI&#x20;and&#x20;then&#x20;adjust&#x20;the&#x20;molar&#x20;mass&#x20;to&#x20;the&#x20;correct&#x20;mw<br>And&#x20;after&#x20;that&#x20;I&#x20;have&#x20;the&#x20;true&#x20;cal&#x20;curve&#x20;in&#x20;the&#x20;system<br>I&#x20;also&#x20;need&#x20;to&#x20;know&#x20;Mw&#x20;&#x20;(can&#x20;be&#x20;achieved&#x20;thru&#x20;ls)&#x20;but&#x20;the&#x20;Mn&#x20;is&#x20;normally&#x20;difficult&#x20;to&#x20;get.&#x20;&#x20;Mn&#x20;usually&#x20;has&#x20;more&#x20;error,&#x20;and&#x20;therefore&#x20;the&#x20;slope&#x20;is&#x20;going&#x20;to&#x20;be&#x20;a&#x20;large&#x20;error&#x20;etc<br>
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Broad standard Method 2: With True Calibration
			 Method&#x20;2&#x20;requires&#x20;I&#x20;have&#x20;a&#x20;basic&#x20;Cal&#x20;Curve&#x20;and&#x20;that&#x20;I&#x20;have&#x20;one&#x20;or&#x20;more&#x20;samples&#x20;with&#x20;exactly&#x20;known&#x20;the&#x20;Mw&#x20;and&#x20;intrinsic&#x20;viscosity&#x20;&#x20;another<br>Advantage&#x20;is&#x20;that&#x20;I&#x20;can&#x20;have&#x20;various&#x20;samples&#x20;because&#x20;errors&#x20;may&#x20;cancel&#x20;out<br>And&#x20;third&#x20;that&#x20;both&#x20;polymers&#x20;show&#x20;true&#x20;gpc&#x20;behavior=&#x20;separation&#x20;by&#x20;size&#x20;<br>
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Continues Method 2:With True Calibration
			 Mathematics,&#x20;&#x20;&#x20;we&#x20;do&#x20;this&#x20;kind&#x20;of&#x20;calculations&#x20;with&#x20;the&#x20;software,&#x20;adjusting&#x20;the&#x20;slope&#x20;and&#x20;where&#x20;the&#x20;height&#x20;of&#x20;the&#x20;cal&#x20;curve&#x20;and&#x20;that&#x2019;s&#x20;what&#x20;the&#x20;software&#x20;does&#x20;until&#x20;we&#x20;get&#x20;the&#x20;correct&#x20;results<br>
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Comparison of Methods
			 Here&#x20;we&#x20;compare&#x20;the&#x20;two&#x20;methods&#x20;against&#x20;each&#x20;other\<br>While&#x20;method&#x20;2&#x20;is&#x20;difficult&#x20;it&#x20;is&#x20;available&#x20;in&#x20;the&#x20;software&#x20;or&#x20;with&#x20;a&#x20;personal&#x20;computer&#x20;<br>The&#x20;unlimited&#x20;number&#x20;of&#x20;samples&#x20;has&#x20;the&#x20;advantage&#x20;of&#x20;expanding&#x20;the&#x20;calibrated&#x20;region&#x20;range&#x20;<br>Example&#x20;slide&#x20;16,&#x20;the&#x20;sample&#x20;that&#x20;elutes&#x20;from&#x20;elution&#x20;vol&#x20;11&#x20;&#x2013;&#x20;22&#x20;is&#x20;the&#x20;calibrated&#x20;region.&#x20;&#x20;Below&#x20;11&#x20;and&#x20;above&#x20;22&#x20;there&#x20;is&#x20;uncertainty&#x20;because&#x20;we&#x20;do&#x20;not&#x20;have&#x20;values&#x20;here.&#x20;<br>A&#x20;sample&#x20;that&#x20;elutes&#x20;fro&#x20;6-12&#x20;and&#x20;23&#x20;to&#x20;30&#x20;then&#x20;these&#x20;two&#x20;samples&#x20;increase&#x20;the&#x20;calibration&#x20;region.&#x20;<br>
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Integral Calibration
			 39:23<br>This&#x20;integral&#x20;calibration&#x20;is&#x20;another&#x20;option&#x20;<br>Here&#x20;we&#x20;need&#x20;at&#x20;least&#x20;one&#x20;broad&#x20;sample&#x20;&#x20;&#x20;in&#x20;comparison&#x20;to&#x20;broad&#x20;cal&#x20;requires&#x20;a&#x20;basic&#x20;cal&#x20;curve.<br>With&#x20;this&#x20;you&#x20;only&#x20;measure&#x20;the&#x20;broad&#x20;sample&#x20;and&#x20;look&#x20;at&#x20;the&#x20;integral&#x20;distribution<br>
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Strategy
			 Second&#x20;y&#x20;axis&#x20;is&#x20;integral&#x20;distribution&#x20;&#x20;-&#x20;what&#x20;we&#x20;need&#x20;to&#x20;know&#x20;is&#x20;the&#x20;molar&#x20;mass&#x20;a&#x20;t&#x20;a&#x20;certain&#x20;volume&#x20;the&#x20;polymer&#x20;has&#x20;eluted.&#x20;&#x20;For&#x20;example&#x20;go&#x20;to&#x20;60%&#x20;you&#x20;need&#x20;to&#x20;know&#x20;the&#x20;molar&#x20;mass&#x20;101000&#x20;<br>This&#x20;is&#x20;the&#x20;list&#x20;we&#x20;need&#x20;to&#x20;calibrate&#x20;the&#x20;system&#x20;&#x2013;&#x20;measured&#x20;with&#x20;ls.&#x20;&#x20;In&#x20;former&#x20;days&#x20;people&#x20;really&#x20;fractionated&#x20;the&#x20;polymer,&#x20;but&#x20;is&#x20;a&#x20;long&#x20;time&#x20;consuming&#x20;process.&#x20;Now,&#x20;people&#x20;get&#x20;ls&#x20;data&#x20;to&#x20;calibrate&#x20;the&#x20;system&#x20;where&#x20;they&#x20;do&#x20;not&#x20;have&#x20;the&#x20;data<br>I&#x20;measured&#x20;a&#x20;sample&#x20;in&#x20;the&#x20;gpc&#x20;system&#x20;that&#x20;needs&#x20;to&#x20;be&#x20;calibrated.<br>
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Advanced Polymer Characterization using PSS WinGPC Unity and the EcoSEC GPC System
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Why use Molar Mass Sensitive Detectors
			 (This&#x20;section&#x20;sound&#x20;is&#x20;in&#x20;the&#x20;file&#x20;calib330-2.mp3)<br>The&#x20;definition&#x20;of&#x20;molar&#x20;mass&#x20;sensitive&#x20;detectors&#x20;they&#x20;show&#x20;They&#x20;show&#x20;a&#x20;signal&#x20;dependent&#x20;on&#x20;both,&#x20;concentration&#x20;and&#x20;molar&#x20;mass&#x20;what&#x20;you&#x20;have&#x20;seen&#x20;are&#x20;concentration&#x20;detectors&#x20;so&#x20;far<br><br>• They&#x20;allow&#x20;MWD&#x20;distribution&#x20;determination&#x20;where&#x20;no&#x20;matching&#x20;calibration&#x20;standards&#x20;are&#x20;not&#x20;available<br>• They&#x20;provide&#x20;additional&#x20;structural&#x20;information<br><br>
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Polymer-Solvent Interaction Hydrodynamic Volume
			 Let&#x2019;s&#x20;come&#x20;back&#x20;to&#x20;understand&#x20;better&#x20;the&#x20;separation&#x20;mechanism&#x20;of&#x20;gpc&#x20;we&#x20;said&#x20;<br>We&#x20;will&#x20;get&#x20;different&#x20;cal&#x20;curves&#x20;with&#x20;PS&#x20;and&#x20;PMMa,&#x20;because&#x20;the&#x20;separation&#x20;is&#x20;according&#x20;to&#x20;the&#x20;hydrodynamic&#x20;volume&#x20;of&#x20;the&#x20;sample&#x20;and&#x20;not&#x20;molar&#x20;mass&#x20;<br>The&#x20;figure&#x20;shows&#x20;that&#x20;a&#x20;ps&#x20;of&#x20;mm20000&#x20;has&#x20;same&#x20;hydrodynamic&#x20;volume&#x20;than&#x20;pmma&#x20;with&#x20;24000&#x20;since&#x20;they&#x20;have&#x20;<br>The&#x20;samples&#x20;with&#x20;same&#x20;hydrodynamic&#x20;volume&#x20;elute&#x20;at&#x20;the&#x20;same&#x20;time,&#x20;and&#x20;this&#x20;explains&#x20;why&#x20;it&#x20;gets&#x20;a&#x20;shift&#x20;in&#x20;cal&#x20;curves&#x20;between&#x20;PS&#x20;and&#x20;PMMa&#x20;it&#x20;also&#x20;explains&#x20;that&#x20;the&#x20;cal&#x20;curve&#x20;is&#x20;valid&#x20;only&#x20;for&#x20;certain&#x20;solvent&#x20;because&#x20;as&#x20;shown&#x20;here&#x20;the&#x20;hydrodynamic&#x20;volume&#x20;also&#x20;depends&#x20;on&#x20;the&#x20;solvent&#x20;and&#x20;not&#x20;only&#x20;on&#x20;the&#x20;molar&#x20;mass&#x20;of&#x20;the&#x20;standard<br>In&#x20;thf&#x20;for&#x20;example&#x20;PS&#x20;is&#x20;smaller&#x20;than&#x20;in&#x20;chloroform<br>As&#x20;the&#x20;cal&#x20;curve&#x20;is&#x20;established&#x20;by&#x20;measuring&#x20;the&#x20;<br>
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Viscometer Detection
			 8:14<br>Also&#x20;wit&#x20;concentration&#x20;detectors.&#x20;Because&#x20;is&#x20;also&#x20;dependent&#x20;on&#x20;concentration<br>Combine&#x20;the&#x20;two&#x20;signals&#x20;to&#x20;measure&#x20;the&#x20;intrinsic&#x20;viscosity.<br>Either&#x20;intrinsic&#x20;viscosity&#x20;of&#x20;the&#x20;whole&#x20;sample&#x20;and&#x20;it&#x20;in&#x20;every&#x20;slice&#x2026;<br>In&#x20;ls&#x20;the&#x20;measurement&#x20;online&#x20;<br>
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Viscometers
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Light Scattering Detection
			 Shows&#x20;details&#x20;of&#x20;Ls<br>With&#x20;ls&#x20;detection&#x20;we&#x20;always&#x20;need&#x20;the&#x20;concentration&#x20;detector&#x20;because&#x20;it&#x20;depends&#x20;on&#x20;both&#x20;the&#x20;concentration&#x20;and&#x20;the&#x20;mw&#x20;and&#x20;therefore&#x20;we&#x20;have&#x20;two&#x20;different&#x20;variables.&#x20;&#x20;This&#x20;is&#x20;why&#x20;we&#x20;always&#x20;have&#x20;to&#x20;measure&#x20;the&#x20;concentration&#x20;of&#x20;the&#x20;sample&#x20;precisely-&#x20;<br>The&#x20;unknown&#x20;concentration&#x20;is&#x20;measured.&#x20;&#x20;When&#x20;we&#x20;compare&#x20;two&#x20;signals&#x20;we&#x20;can&#x20;measure&#x20;if&#x20;the&#x20;dndc&#x20;is&#x20;known&#x20;otherwise&#x20;the&#x20;mw&#x20;is&#x20;not&#x20;possible<br>Advantages&#x2026;&#x2026;<br>Limitations&#x20;more&#x20;precise&#x20;to&#x20;samples&#x20;of&#x20;hi&#x20;mw&#x20;because&#x20;the&#x20;signal&#x20;intensity&#x20;is&#x20;not&#x20;to&#x20;high&#x20;for&#x20;smaller&#x20;mw<br>Copolymers&#x20;are&#x20;difficult&#x20;to&#x20;measure&#x20;the&#x20;dn/dc&#x20;for&#x20;copolymers&#x20;for&#x20;correct&#x20;molar&#x20;mass<br>
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Light Scattering or Viscometry?
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Light Scattering Detectors
			 
			 
			 
				 
			
			 
		
		 
			 
			 
			 
			 Comparison Sensitivity and Branching Information
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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=Part_3_of_3_PSS_WinGPC_Unity_and_the_ECOSec_GPC_System
Course_Title=Part 3 of 3 PSS WinGPC Unity and the ECOSec GPC System
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","Part_3_of_3_PSS_WinGPC_Unity_and_the_ECOSec_GPC_System",""
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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
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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.
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        ****************************************************************************
        ** 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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		  Name change for XSD.  Changed to match version of CP Spec                           
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		   1. Refer to the xml namespace using the "x" abbreviation instead of "xml".         
		      This changes enables the schema to work with commercial XML Tools               
		   2. Revert to original IMS CP version 1.1 namespace.                                
		      i.e. "http://www.imsglobal.org/xsd/imscp_v1p1"                                  
		      This change done to support the decision to only change the XML namespace with  
		      major revisions of the specification i.e. where the information model or binding
		      changes (as opposed to addressing bugs or omissions). A stable namespace is     
		      necessary to the increasing number of implementors.                             
		   3. Changed name of schema file to "imscp_v1p1p3.xsd" and                           
		      version attribute to "IMS CP 1.1.3" to reflect minor version change             
		 Inclusions and Imports                                                               
		 Attribute Declarations                                                               
		 element groups                                                                       
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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.
		
	
	 
		 
			 The type associated with any top-level sequencing 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
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			 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                               **
        ****************************************************************************
        ** 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.                                       **
       ****************************************************************************
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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.
    
  

  

  

  

  
   

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   

  
   
     
  

  
   
     
  

  
   
     
  

  

  

  
   

  
   

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   

  
   
     
  

  

  
   
     
  

  
   
     
  

  

  

  

  

  

  

  

  
   

  
   
     
  

  
   
     
  

  
   

  
   
     
  

  
   

  
   

  
   

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   

  
   
     
  

  
   

  
   
     
  

  
   

  
   
     
  

  
   
     
  

  
   

  
   

  
   

  
   
     
  

  
   
     
  

  

  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   

  
   
     
  

  
   
     
  

  

  

  

  

  
   

  
   
     
  

  

  

  
   

  
   
     
  

  
   

  

  
   

  
   
     
  

  

  

  




 

  

  
   
     
       
      
    
  

  
   
     
       
      
    
  

  
   
     
       
      
    
  

  
   
     
       
      
    
  

  
   
     
       
      
    
  

  
   
     
       
      
    
  

  
   
     
       
      
    
  

  
   
     
       
      
    
  

  
   
     
       
      
    
  

  
   
     
       
      
    
  

  
   
     
       
      
    
  

  
   
     
       
      
    
  

  
   
     
       
      
    
  

  
   
     
       
      
    
  

  
   
     
       
      
    
  

  
   
     
       
      
    
  

  
   
     
       
      
    
  

  
   
     
       
      
    
  

  
   
     
       
      
    
  




 

    
       
         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 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.
      
   

    
    
  
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   




 

   
     
       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 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.
    
  

   

  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  

  
   
     
  




 

    
       
         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 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);
}





