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   Print Answer 

   Email Answer 		 		
                  		 		Abaqus/CAE plug-in utility 
                        to calibrate Nitinol material behavior

		

		 		Question

		 		
                        How can I calibrate the Nitnol material model using 
                        test data?



		

		 		Answer

		 		
                        (The following applies to Abaqus 6.10-EF and later 
                        releases.)


                        This answer provides an Abaqus/CAE plug-in for 
                        calibrating the superelastic and/or the 
                        superelastic-plastic behaviors of Nitinol for 
                        Abaqus/Standard or Abaqus/Explicit analyses.


                        The plug-in 
                        provides a user friendly interface to create Nitinol 
                        material parameters based on uniaxial tension test data. 
                        Necessary keywords and datalines will be generated 
                        automatically based on a few characteristic points 
                        selected from the test data. The material will be 
                        renamed according to the required naming convention for 
                        Nitinol and can be directly used inside 
                        Abaqus/CAE.


                        In addition the plug-in offers an option to evaluate 
                        the material definition with a uniaxial 3D 
                        one-element model. If you select this option, the 
                        plug-in submits the analysis and plots the 
                        results with the original test data for 
                        comparison. You can iterate the above process by editing 
                        the points picked on the test data until the desired 
                        material behavior is achieved.


                        Installation


                        To install the plug-in, save the attached archive 
                        file to one of the following directories:


                        
                          abaqus_dir\abaqus_plugins where 
                          abaqus_dir is the Abaqus parent directory


                          home_dir\abaqus_plugins where 
                          home_dir is your home directory


                          current_dir\abaqus_plugins 
                          where current_dir is the current 
                        directory




                        Note that if the abaqus_plugins 
                        directory does not exist in the desired path, it must be 
                        created. The plugin_dir directory can also be 
                        used, where plugin_dir is a directory specified 
                        in the abaqus_v6.env file by the 
                        environment variable plugin_central_dir. You can 
                        store plug-ins in a central location that can be 
                        accessed by all users at your site if the directory to 
                        which plugin_central_dir refers is mounted on a 
                        file system that all users can access. For example,


                        
                          plugin_central_dir = 
                          r'\\fileServer\sharedDirectory'




                        To use Nitinol superelastic-plastic material 
                        behavior, on Windows platforms, right click on the 
                        archive file and select WinZip → Extract to 
                        here. On Linux platforms, 
                        type unzip 
                        nitinolSuperElastPlast.zip at the command 
                        prompt. A folder named 
                        nitinolSuperElastPlast will be 
                        extracted.


                        Note that the plug-in will not function properly if 
                        this procedure is not followed.


                        Usage


                        The plug-in can be executed from the 
                        Property module only. See Abaqus 
                        Answer 4418 for 
                        more details on running calibration behavior 
                        plug-ins.


                        You can either create or import the Nitinol 
                        stress/strain test data and plot the curve in 
                        Abaqus/CAE. When creating a Nitinol material behavior 
                        you must select Nitinol 
                        Superelastic-plastic in the Create 
                        Calibration Behavior dialog.


                        


                        Select Continue to invoke the 
                        Edit Behavior dialog.  In the 
                        Edit Behavior dialog select the desired 
                        data set under the Data set 
                        pulldown. You will need to have the data set active in 
                        the viewport in order to select points.  Complete 
                        the material definition by filling out the 
                        Points and Data 
                        tabs.


                        Points tab


                        
                          You must pick the five characteristic points on the 
                          stress-strain plot using 
                          the Pick buttons for each point. 
                          When a point is picked the stress and strain 
                          values for the respective point populate the 
                          corresponding X and Y text fields. The 
                          stress-strain values for the picked points 
                          are used to calculate the Nitinol material 
                          constants. There is a tip button (available on 
                          the right-side of the dialog) that assists you 
                          regarding the approximate locations of the points on 
                          the plot. Be careful when picking the 
                          points, since having a positive slope between 
                          points 1 and 2, and between points 4 and 5 
                          help the analysis converge.


                          You can also change the stress-strain point values 
                          from the plug-in dialog by directly editing the text 
                          fields. In order to have visual feedback of the change 
                          made in the text fields, you must click the 
                          Update viewport button. This will 
                          update the point locations and display the latest 
                          locations on the plot.


                          


                          The image below shows the picked points on the 
                          stress-strain curve for a superelastic material 
                          behavior.


                          


                          When superelastic-plastic behavior is to be 
                          calibrated from the test data, you must 
                          pick multiple points from the plotted data. 
                          Select the Plastic points white arrow 
                          to begin selecting points.


                          


                          The points with corresponding stress and strain 
                          values are populated in the plug-in dialog box table. 
                          The plastic point picking procedure 
                          must be canceled from the prompt area 
                          once all the required plastic points are picked. Use 
                          the red cross shown below to cancel out of the 
                          picking procedure.


                          


                          You can also manually add the stress-strain 
                          values of the plastic points. As described above, the 
                          Update viewport button updates the 
                          plot of the plastic points.




                        Data tab


                        
                          Select the analysis type.


                          For Abaqus/Standard, you need to specify the 
                          number of annealings to be performed and the steps in 
                          which they will occur. When multiple steps are to be 
                          used, the entered step numbers must be comma 
                          separated. 


                          For Abaqus/Explicit, you must specify if the usage 
                          will be for 1D, 2D or 3D elements and also specify the 
                          material density. Mechanical constants such as 
                          austenite Poisson's ratio, martensite Poisson's ratio, 
                          reference temperature, stress/temperature gradient 
                          during loading and unloading, start of transformation 
                          stress in compression and volumetric transformation 
                          strain must be entered.


                          




                        The information entered as shown above is used to 
                        create or edit an existing material. There are 
                        material name requirements to use this tool.


                        For Abaqus/Standard, the name should start with 
                        ABQ_SUPER_ELASTIC and for 
                        Abaqus/Explicit the name should start with 
                        ABQ_SUPER_ELASTIC_N3D, 
                        ABQ_SUPER_ELASTIC_N2D  or 
                        ABQ_SUPER_ELASTIC_N1D.


                        If the user specified material name does not conform 
                        to the rule, the plug-in will add the required string to 
                        the name. For instance if you select Abaqus/Standard as 
                        the analysis type and specify the material name as 
                        'Material-1', the plug-in changes the name to 
                        'ABQ_SUPER_ELASTIC_Material-1'. It is your 
                        responsibility to make sure that the material name 
                        follows the naming conventions of Abaqus/CAE. The 
                        plug-in writes the required *USER MATERIAL 
                        and *DEPVAR keywords and provides 
                        descriptions of the solution dependent variables 
                        (SDVs) under the *DEPVAR keyword, 
                        which helps during post-processing of results. The image 
                        below shows a sample keyword editor image for the 
                        superelastic behavior. Similarly appropriate constants 
                        are written for superelastic-plastic behavior.


                        


                        The single element evaluation tool creates a model 
                        with the mapped material and required load and boundary 
                        conditions, submits a job for uniaxial tension 
                        analysis and does the post-processing.


                        For each mapped material a new one element model is 
                        created in Abaqus/CAE and a job is 
                        submitted. During post-processing the plug-in 
                        creates an X-Y plot of analysis result SDV22_EUTS 
                        (Equivalent uniaxial tensile stress) and SDV24_EUTE 
                        (Equivalent uniaxial tensile total strain) and plots it 
                        on the same viewport as the test data. For superelastic 
                        behavior a representative image of the X-Y plot is 
                        shown below.


                        


                        You can iterate the entire process by re-picking the 
                        points or by entering different data in the plug-in 
                        dialog and running the one element model until the 
                        required material behavior is accomplished.


                        Notes


                        		Please note that the 
                          one-element-eval.odb is overwritten every 
                          time when the material behavior is edited and the one 
                          element analysis is performed.

		For the technical details regarding UMAT and VUMAT 
                          routines for the superelastic-plastic simulation of 
                          Nitinol please refer to Answer 1658.

		Abaqus Answer 4418 provides 
                          more details on creating customized material behaviors 
                          and using them with the calibration functionality 
                          available in Abaqus/CAE.





                        
                            
                             
                         
                        


		

		 		File Attachments

		 		 •  
                        nitinolSuperElastPlast.zip


		 

		 		How well did this 
                        answer your question?

		 		
                         
                        		
                              How well did this answer 
                              your question?        100% 75% 
                              50% 25% 
                              0%    
                              
 		
                              
 
                            






		 		

		 		Users who viewed this 
                        answer have also viewed

		 		
                        
                        		• 		UMAT 
                              and VUMAT routines for the elastic-plastic 
                              simulation of Nitinol 

		• 		Creating 
                              custom material calibration plug-ins in 
                              Abaqus/CAE 

		• 		Abaqus 
                              Technology Brief: Simulation of Implantable 
                              Nitinol Stents 

		• 		 
                              Best practices for stent analysis with 
                              Abaqus/Standard and Abaqus/Explicit 
                          






		
                        				 

		  		Back to Search 
                              Results   











		

						






		
      		











4699/Abaqus-CAE plug-in utility to calibrate Nitinol material behavior_fichiers/acrobat.gif


4699/Abaqus-CAE plug-in utility to calibrate Nitinol material behavior_fichiers/answer_4699_fig2.png


4699/Abaqus-CAE plug-in utility to calibrate Nitinol material behavior_fichiers/answer_4699_fig3.png


4699/Abaqus-CAE plug-in utility to calibrate Nitinol material behavior_fichiers/answer_4699_fig4.png


4699/Abaqus-CAE plug-in utility to calibrate Nitinol material behavior_fichiers/answer_4699_fig5a.png


4699/Abaqus-CAE plug-in utility to calibrate Nitinol material behavior_fichiers/answer_4699_fig5b.png


4699/Abaqus-CAE plug-in utility to calibrate Nitinol material behavior_fichiers/answer_4699_fig6.png


4699/Abaqus-CAE plug-in utility to calibrate Nitinol material behavior_fichiers/answer_4699_fig7.png


4699/Abaqus-CAE plug-in utility to calibrate Nitinol material behavior_fichiers/back_arrow.gif


4699/Abaqus-CAE plug-in utility to calibrate Nitinol material behavior_fichiers/bl.gif


4699/Abaqus-CAE plug-in utility to calibrate Nitinol material behavior_fichiers/br.gif


4699/Abaqus-CAE plug-in utility to calibrate Nitinol material behavior_fichiers/email.gif


4699/Abaqus-CAE plug-in utility to calibrate Nitinol material behavior_fichiers/enduser.css
A.fcn {
	COLOR: black; TEXT-DECORATION: none
}
A.fcn:visited {
	COLOR: black; TEXT-DECORATION: none
}
A.fcn:hover {
	COLOR: #000066; TEXT-DECORATION: none
}
A.fcn:active {
	COLOR: #000066; TEXT-DECORATION: none
}
.noticeborder {
	BACKGROUND-COLOR: #2d2c87
}
.noticebg {
	BACKGROUND-COLOR: #f7f7f7
}
.screenReaderOnly {
	POSITION: absolute; WIDTH: 1px; HEIGHT: 1px; OVERFLOW: hidden; TOP: -500px; LEFT: 0px
}
A.tab {
	COLOR: black; TEXT-DECORATION: none
}
A.tab:visited {
	COLOR: black; TEXT-DECORATION: none
}
A.subtab {
	COLOR: black; TEXT-DECORATION: none
}
A.subtab:visited {
	COLOR: black; TEXT-DECORATION: none
}
A.selsubtab {
	COLOR: black; TEXT-DECORATION: none
}
A.selsubtab:visited {
	COLOR: black; TEXT-DECORATION: none
}
A.tabbtn {
	COLOR: black; TEXT-DECORATION: none
}
A.tabbtn:visited {
	COLOR: black; TEXT-DECORATION: none
}
A.seltab {
	COLOR: white; TEXT-DECORATION: none
}
A.seltab:visited {
	COLOR: white; TEXT-DECORATION: none
}
A.seltabbtn {
	COLOR: white; TEXT-DECORATION: none
}
A.seltabbtn:visited {
	COLOR: white; TEXT-DECORATION: none
}
A.tab:hover {
	COLOR: #990033; TEXT-DECORATION: none
}
A.tab:active {
	COLOR: #990033; TEXT-DECORATION: none
}
A.subtab:hover {
	COLOR: #990033; TEXT-DECORATION: none
}
A.subtab:active {
	COLOR: #990033; TEXT-DECORATION: none
}
A.selsubtab:hover {
	COLOR: #990033; TEXT-DECORATION: none
}
A.selsubtab:active {
	COLOR: #990033; TEXT-DECORATION: none
}
A.tabbtn:hover {
	COLOR: #990033; TEXT-DECORATION: none
}
A.tabbtn:active {
	COLOR: #990033; TEXT-DECORATION: none
}
A.seltab:hover {
	COLOR: #9999cc; TEXT-DECORATION: none
}
A.seltab:active {
	COLOR: #9999cc; TEXT-DECORATION: none
}
A.seltabbtn:hover {
	COLOR: #9999cc; TEXT-DECORATION: none
}
A.seltabbtn:active {
	COLOR: #9999cc; TEXT-DECORATION: none
}
TD.tab {
	BACKGROUND-COLOR: #cccccc
}
TD.subtabbtn {
	BACKGROUND-COLOR: #cccccc
}
TD.tabbtn {
	BACKGROUND-COLOR: #cccccc
}
TD.seltab {
	BACKGROUND-COLOR: #2d2c87
}
TD.subtabarea {
	BACKGROUND-COLOR: #2d2c87
}
TD.seltabbtn {
	BACKGROUND-COLOR: #2d2c87
}
TD.colhdr {
	BACKGROUND-COLOR: #959595; COLOR: white
}
TD.gridh {
	BACKGROUND-COLOR: #dadada
}
TD.gridv {
	
}
SPAN.newlbl {
	COLOR: red; FONT-WEIGHT: bold
}
SPAN.updlbl {
	COLOR: #006400; FONT-WEIGHT: bold
}
TD.gridcellnn {
	BACKGROUND-COLOR: #f7f7f7
}
TABLE.selfolder {
	BORDER-BOTTOM: #c0c0c0 1px solid; BORDER-LEFT: #c0c0c0 1px solid; BACKGROUND-COLOR: #ebedec; BORDER-TOP: #c0c0c0 1px solid; BORDER-RIGHT: #c0c0c0 1px solid
}
TD.folder {
	PADDING-BOTTOM: 3px; LINE-HEIGHT: 0.98; PADDING-TOP: 4px
}
TD.itemlvl1 {
	PADDING-BOTTOM: 1px; LINE-HEIGHT: 0.98; BACKGROUND-COLOR: #f7f7f7; PADDING-LEFT: 3px; PADDING-RIGHT: 3px; PADDING-TOP: 3px
}
TD.itemlvl2 {
	PADDING-BOTTOM: 3px; LINE-HEIGHT: 0.99; BACKGROUND-COLOR: #f7f7f7; PADDING-TOP: 1px
}
SPAN.itemlvl2data {
	COLOR: #777777
}
TD.foldernn {
	
}
TD.itemlvl1nn {
	BACKGROUND-COLOR: #f7f7f7
}
TD.itemlvl2nn {
	BACKGROUND-COLOR: #f7f7f7
}
TD.thrcust {
	BACKGROUND-COLOR: #a0c4de
}
TD.thrstaff {
	BACKGROUND-COLOR: #c6d3ba
}
TD.thrnote {
	BACKGROUND-COLOR: #f4f4aa
}
TD.thrprox {
	BACKGROUND-COLOR: #a0c4de; FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
TD.thrrnl {
	BACKGROUND-COLOR: #ccbbcc
}
TD.thrrule {
	BACKGROUND-COLOR: #cacab5; FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
TR.thrcust {
	BACKGROUND-COLOR: #a0c4de
}
TR.thrstaff {
	BACKGROUND-COLOR: #c6d3ba
}
TR.thrnote {
	BACKGROUND-COLOR: #f4f4aa
}
TR.thrprox {
	BACKGROUND-COLOR: #a0c4de; FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
TR.thrrnl {
	BACKGROUND-COLOR: #ccbbcc
}
TR.thrrule {
	BACKGROUND-COLOR: #cacab5; FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
A.plain {
	TEXT-DECORATION: underline
}
A.plain:hover {
	TEXT-DECORATION: underline
}
A.smlabel {
	COLOR: black; TEXT-DECORATION: none
}
A.label {
	COLOR: black; TEXT-DECORATION: none
}
A.smlabel:hover {
	COLOR: #0000bb; TEXT-DECORATION: none
}
A.label:hover {
	COLOR: #0000bb; TEXT-DECORATION: none
}
.bgcolor {
	BACKGROUND-COLOR: #ffffff
}
.form {
	BACKGROUND-COLOR: #f5f5f5
}
.pagehdg {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 16pt; FONT-WEIGHT: bold
}
.llabel {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 12pt; FONT-WEIGHT: bold
}
.title {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 12pt; FONT-WEIGHT: bold
}
.fcnlabel {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 12pt; FONT-WEIGHT: bold
}
.label {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt; FONT-WEIGHT: bold
}
.idxcell {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt; FONT-WEIGHT: bold
}
.grididx {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt; FONT-WEIGHT: bold
}
.colhdr {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt; FONT-WEIGHT: bold
}
.subtitle {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt; FONT-WEIGHT: bold
}
.tab {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt; FONT-WEIGHT: bold
}
.seltab {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt; FONT-WEIGHT: bold
}
.tabbtn {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt; FONT-WEIGHT: bold
}
.seltabbtn {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt; FONT-WEIGHT: bold
}
.subtab {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
.selsubtab {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
.smlabel {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
.thrcust {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
.thrstaff {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
.thrprox {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
.thrrnl {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
.thrrule {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
.thrcust {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
.thrstaff {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
.thrprox {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
.thrrnl {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
.thrrule {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
.thrcust {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
.thrstaff {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
.thrprox {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
.thrrnl {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
.thrrule {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
.thrcust {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
.thrstaff {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
.thrprox {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
.thrrnl {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
.thrrule {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
.thrcust {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
.thrstaff {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
.thrprox {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
.thrrnl {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
.thrrule {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
.thrcust {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
.thrstaff {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
.thrprox {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
.thrrnl {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
.thrrule {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
.thrcust {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
.thrstaff {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
.thrprox {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
.thrrnl {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
.thrrule {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
.vsmlabel {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 8pt; FONT-WEIGHT: bold
}
.text {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.desc {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.textcell {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.graycell {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.gridcell {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.gridcellnn {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.folder {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.foldernn {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.itemlvl1 {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.itemlvl1nn {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.itemlvl1_bg {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.itemlvl1_bgnn {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.gridcell {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.gridcellnn {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.folder {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.foldernn {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.itemlvl1 {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.itemlvl1nn {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.itemlvl1_bg {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.itemlvl1_bgnn {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.gridcell {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.gridcellnn {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.folder {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.foldernn {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.itemlvl1 {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.itemlvl1nn {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.itemlvl1_bg {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.itemlvl1_bgnn {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.gridcell {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.gridcellnn {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.folder {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.foldernn {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.itemlvl1 {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.itemlvl1nn {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.itemlvl1_bg {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.itemlvl1_bgnn {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.gridcell {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.gridcellnn {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.folder {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.foldernn {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.itemlvl1 {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.itemlvl1nn {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.itemlvl1_bg {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.itemlvl1_bgnn {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.gridcell {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.gridcellnn {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.folder {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.foldernn {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.itemlvl1 {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.itemlvl1nn {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.itemlvl1_bg {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.itemlvl1_bgnn {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.gridcell {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.gridcellnn {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.folder {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.foldernn {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.itemlvl1 {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.itemlvl1nn {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt
}
.smtext {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt
}
.vsmtext {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 8pt
}
.itemlvl2 {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 8pt
}
.itemlvl2nn {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 8pt
}
.itemlvl2 {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 8pt
}
.itemlvl2nn {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 8pt
}
.itemlvl2 {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 8pt
}
.itemlvl2nn {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 8pt
}
.itemlvl2 {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 8pt
}
.itemlvl2nn {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 8pt
}
.itemlvl2 {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 8pt
}
.itemlvl2nn {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 8pt
}
.itemlvl2 {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 8pt
}
.itemlvl2nn {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 8pt
}
.itemlvl2 {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 8pt
}
.itemlvl2nn {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 8pt
}
TD.textcell {
	BACKGROUND-COLOR: #f7f7f7
}
INPUT.textcell {
	BACKGROUND-COLOR: #f7f7f7
}
TD.idxcell {
	BACKGROUND-COLOR: #2d2c87; COLOR: white
}
TD.graycell {
	BACKGROUND-COLOR: #f7f7f7
}
TD.subtitle {
	BACKGROUND-COLOR: #2d2c87; COLOR: white
}
TD.title {
	BACKGROUND-COLOR: #2d2c87; COLOR: white
}
TD.pagehdg {
	BACKGROUND-COLOR: #2d2c87; COLOR: white
}
TD.userbar {
	BACKGROUND-COLOR: #dddddd
}
INPUT.btn {
	FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; FONT-WEIGHT: bold
}
FORM.block {
	PADDING-BOTTOM: 0px; MARGIN-TOP: 8px; MARGIN-BOTTOM: 8px; PADDING-TOP: 0px
}
FORM.minimal {
	PADDING-BOTTOM: 0px; MARGIN: 0px; PADDING-LEFT: 0px; PADDING-RIGHT: 0px; PADDING-TOP: 0px
}
BODY {
	MARGIN-TOP: 0px; MARGIN-LEFT: 0px; margin-width: 0px
}
A.tab {
	COLOR: black; TEXT-DECORATION: none
}
A.tab:visited {
	COLOR: black; TEXT-DECORATION: none
}
A.subtab {
	COLOR: black; TEXT-DECORATION: none
}
A.subtab:visited {
	COLOR: black; TEXT-DECORATION: none
}
A.selsubtab {
	COLOR: black; TEXT-DECORATION: none
}
A.selsubtab:visited {
	COLOR: black; TEXT-DECORATION: none
}
A.tabbtn {
	COLOR: black; TEXT-DECORATION: none
}
A.tabbtn:visited {
	COLOR: black; TEXT-DECORATION: none
}
A.tab:hover {
	COLOR: #0000bb; TEXT-DECORATION: none
}
A.tab:active {
	COLOR: #0000bb; TEXT-DECORATION: none
}
A.subtab:hover {
	COLOR: #0000bb; TEXT-DECORATION: none
}
A.subtab:active {
	COLOR: #0000bb; TEXT-DECORATION: none
}
A.selsubtab:hover {
	COLOR: #0000bb; TEXT-DECORATION: none
}
A.selsubtab:active {
	COLOR: #0000bb; TEXT-DECORATION: none
}
A.tabbtn:hover {
	COLOR: #0000bb; TEXT-DECORATION: none
}
A.tabbtn:active {
	COLOR: #0000bb; TEXT-DECORATION: none
}
TD.itemlvl1_bg {
	PADDING-BOTTOM: 1px; LINE-HEIGHT: 0.98; BACKGROUND-COLOR: #ebedec; PADDING-LEFT: 3px; PADDING-RIGHT: 3px; PADDING-TOP: 3px
}
IMG.hl {
	BORDER-BOTTOM-COLOR: #909070; BORDER-TOP-COLOR: #909070; BORDER-RIGHT-COLOR: #909070; BORDER-LEFT-COLOR: #909070
}
TH.subheading {
	BORDER-BOTTOM: #b6c3aa 1px solid; TEXT-ALIGN: left; BORDER-LEFT: #ffffff 1px solid; BACKGROUND-COLOR: #ffffff; PADDING-LEFT: 8px; PADDING-RIGHT: 5px; FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 9pt; BORDER-TOP: #ffffff 1px solid; FONT-WEIGHT: bold; BORDER-RIGHT: #ffffff 1px solid
}
TH.sideheading {
	BORDER-BOTTOM: #b6c3aa 1px solid; TEXT-ALIGN: left; BORDER-LEFT: #ffffff 1px solid; PADDING-BOTTOM: 3px; PADDING-LEFT: 12px; PADDING-RIGHT: 5px; FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt; BORDER-TOP: #ffffff 1px solid; FONT-WEIGHT: bold; BORDER-RIGHT: #ffffff 0px solid; PADDING-TOP: 4px
}
.htext {
	BORDER-BOTTOM: #b6c3aa 1px solid; BORDER-LEFT: #ffffff 0px solid; PADDING-BOTTOM: 6px; PADDING-LEFT: 10px; PADDING-RIGHT: 5px; FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt; BORDER-TOP: #ffffff 1px solid; BORDER-RIGHT: #ffffff 1px solid; PADDING-TOP: 4px
}
TD.hcell {
	PADDING-BOTTOM: 2px; BACKGROUND-COLOR: #f7f7f7; PADDING-LEFT: 10px; PADDING-RIGHT: 5px; PADDING-TOP: 2px
}
TABLE.grid {
	BORDER-BOTTOM: #ffffff 1px solid; BORDER-LEFT: #ffffff 1px solid; BORDER-TOP: #ffffff 1px solid; BORDER-RIGHT: #ffffff 1px solid
}
TABLE.grid {
	BORDER-BOTTOM: #ffffff 1px solid; BORDER-LEFT: #ffffff 1px solid; BORDER-TOP: #ffffff 1px solid; BORDER-RIGHT: #ffffff 1px solid
}
TH.colhdr {
	BORDER-BOTTOM: #959595 1px solid; TEXT-ALIGN: left; BORDER-LEFT: #ffffff 1px solid; BACKGROUND-COLOR: #959595; PADDING-LEFT: 4px; PADDING-RIGHT: 5px; COLOR: white; BORDER-TOP: #959595 1px solid; BORDER-RIGHT: #959595 1px solid
}
TD.colarrow {
	BORDER-BOTTOM: #959595 1px solid; TEXT-ALIGN: right; BORDER-LEFT: #959595 1px solid; BACKGROUND-COLOR: #959595; PADDING-LEFT: 4px; PADDING-RIGHT: 5px; COLOR: white; BORDER-TOP: #959595 1px solid; BORDER-RIGHT: #ffffff 1px solid
}
TD.grididx {
	BACKGROUND-COLOR: #b6c3aa; PADDING-LEFT: 4px; PADDING-RIGHT: 4px
}
TH.grididx {
	BORDER-BOTTOM: #ffffff 1px solid; BORDER-LEFT: #ffffff 1px solid; BACKGROUND-COLOR: #b6c3aa; PADDING-LEFT: 4px; PADDING-RIGHT: 4px; COLOR: #000000; BORDER-TOP: #ffffff 1px solid; BORDER-RIGHT: #ffffff 1px solid
}
TD.cellline {
	BORDER-BOTTOM: #b6c3aa 1px solid; BORDER-LEFT: #f7f7f7 1px solid; PADDING-BOTTOM: 1px; LINE-HEIGHT: 0.98; BACKGROUND-COLOR: #f7f7f7; PADDING-LEFT: 4px; PADDING-RIGHT: 4px; FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FONT-SIZE: 10pt; BORDER-TOP: #f7f7f7 1px solid; BORDER-RIGHT: #f7f7f7 1px solid; PADDING-TOP: 2px
}
H2.subtitle {
	TEXT-ALIGN: left; FONT-FAMILY: Arial, Helvetica, Tahoma, sans-serif; FLOAT: left; COLOR: white; FONT-SIZE: 10pt
}
TD.bar {
	BACKGROUND-COLOR: #2d2c87; HEIGHT: 20px
}
TD.ltbar {
	BACKGROUND-COLOR: #959595; HEIGHT: 20px
}




4699/Abaqus-CAE plug-in utility to calibrate Nitinol material behavior_fichiers/enduser.js
// ----------------------------------------------------------------------------
//       File Name: enduser.js
//       Subsystem: enduser
//   Document Type: Javascript include file
//         Purpose: contains all non-page specific enduser page Javascript
// ----------------------------------------------------------------------------
var inside_check_mask = 0;

function utf8_len(str)
{
    var i, sz, len = 0;

    for (i = 0, sz = str.length; i < sz; i++) 
        if (str.charCodeAt(i) < 0x0080)
            len += 1;
        else if (str.charCodeAt(i) < 0x0800)
            len += 2;
        else
            len += 3;

    return(len);
}

// ----------------------------------------------------------------------------

function utf8_excess_chars(str, maxlen)
{
    var i, sz, len = 0; excess = 0;

    for (i = 0, sz = str.length; i < sz; i++)
    {
        if (str.charCodeAt(i) < 0x0080)
            len += 1;
        else if (str.charCodeAt(i) < 0x0800)
            len += 2;
        else
            len += 3;

        if (len > maxlen)
            excess += 1;
    }

    return(excess);
}

// ----------------------------------------------------------------------------

function is_furigana_string(str)
{
    var i, sz, c;

    for (i = 0, sz = str.length; i < sz; i++)
    {
        c = str.charCodeAt(i);

        if ((c >= 0x3041  &&  c <= 0x309E) || // hiragana
            (c >= 0x30A1  &&  c <= 0x30FE) || // full-width katakana
            (c == 0x2212) || (c == 0x2025) || // full-width hyphens
            (c == 0xFF0E) || (c == 0x0020) || // nakaguro, ' '
            (c >= 0x0030  &&  c <= 0x0039) || // '0' - '9'
            (c >= 0x0041  &&  c <= 0x005A) || // 'A' - 'Z'
            (c >= 0x0061  &&  c <= 0x007A) || // 'a' - 'z'
            (c == 0x0028) || (c == 0x0029) || // '('   ')'
            (c == 0x002C) || (c == 0x002E) || // ','   '.'
            (c == 0x0026) || (c == 0x002D) || // '&'   '-'
            (c == 0xFF0D) || (c == 0xFF06) || // full-width hypen and ampersand
            (c == 0xFF08) || (c == 0xFF09) || // full-width parenthesis
            (c == 0x3000))                    // full-width space
            continue;

        return(false);
    }

    return(true);
}

// ----------------------------------------------------------------------------

function submenu(code, items)
{
    this.code  = code;
    this.items = items;
}

// ----------------------------------------------------------------------------

function subitem(code, name)
{
    this.code = code;
    this.name = name;
}

// ----------------------------------------------------------------------------

function field_data(int_msg, reqd_msg, not_complete_msg, oversz_msg,
                    ascii_msg, email_msg, furigana_msg, 
                    too_few_options_msg, too_many_options_msg,
                    mon_lbl, day_lbl, yr_lbl, hr_lbl, min_lbl,
                    email_expr, date_order, date_max_year, no_html_msg, pos_int_msg,
                    fld_too_mny_chars_msg, must_cont_valid_format_char_msg,                    
                    not_valid_format_char_msg, must_cont_valid_num_msg,
                    not_valid_num_msg, must_cont_valid_alphanum_msg,
                    not_valid_alphanum_msg, must_cont_valid_letter_msg,
                    not_valid_letter_msg, must_cont_valid_char_msg,
                    not_valid_char_msg, corr_fmt_is_msg, val_ent_lt_sm_val_fld_msg, val_ent_gt_lg_val_fld_msg, invalid_date_msg,
                    invalid_date_format_msg,
                    mm_abbreviation,
                    dd_abbreviation,
                    yyyy_abbreviation,
                    min_year_msg,
                    max_year_msg)
{
    this.int_msg                           = int_msg;
    this.reqd_msg                          = reqd_msg;
    this.not_complete_msg                  = not_complete_msg;
    this.oversz_msg                        = oversz_msg;
    this.ascii_msg                         = ascii_msg;
    this.email_msg                         = email_msg;
    this.furigana_msg                      = furigana_msg;
    this.no_html_msg                       = no_html_msg;    
    this.pos_int_msg                       = pos_int_msg;
    this.fld_too_mny_chars_msg             = fld_too_mny_chars_msg;
    this.must_cont_valid_format_char_msg   = must_cont_valid_format_char_msg;
    this.not_valid_format_char_msg         = not_valid_format_char_msg;
    this.must_cont_valid_num_msg           = must_cont_valid_num_msg;
    this.not_valid_num_msg                 = not_valid_num_msg;
    this.must_cont_valid_alphanum_msg      = must_cont_valid_alphanum_msg;
    this.not_valid_alphanum_msg            = not_valid_alphanum_msg;
    this.must_cont_valid_letter_msg        = must_cont_valid_letter_msg;
    this.not_valid_letter_msg              = not_valid_letter_msg;
    this.must_cont_valid_char_msg          = must_cont_valid_char_msg;
    this.not_valid_char_msg                = not_valid_char_msg;
    this.corr_fmt_is_msg                   = corr_fmt_is_msg;
    this.too_few_options_msg               = too_few_options_msg;
    this.too_many_options_msg              = too_many_options_msg;
    this.val_ent_lt_sm_val_fld_msg         = val_ent_lt_sm_val_fld_msg;
    this.val_ent_gt_lg_val_fld_msg         = val_ent_gt_lg_val_fld_msg;
    this.invalid_date_msg                  = invalid_date_msg;
    this.invalid_date_format_msg           = invalid_date_format_msg;
    this.mm_abbreviation                   = mm_abbreviation;
    this.dd_abbreviation                   = dd_abbreviation;
    this.yyyy_abbreviation                 = yyyy_abbreviation;
    this.min_year_msg                      = min_year_msg;
    this.max_year_msg                      = max_year_msg;

    this.date_order                        = date_order;
    this.date_max_year                     = date_max_year;

    // can't do a cfg_get in javascript, so store it in a javascript variable
    switch (date_order) 
    {
    case 0: // American
        this.dt_lbl     = new Array(mon_lbl, day_lbl, yr_lbl, hr_lbl, min_lbl);
        this.dt_sfx     = new Array('_mon', '_day', '_yr');
        break;
    case 1: // Japanese
        this.dt_lbl     = new Array(yr_lbl, mon_lbl, day_lbl, hr_lbl, min_lbl);
        this.dt_sfx     = new Array('_yr', '_mon', '_day');
        break;
    case 2: // European
        this.dt_lbl     = new Array(day_lbl, mon_lbl, yr_lbl, hr_lbl, min_lbl);
        this.dt_sfx     = new Array('_day', '_mon', '_yr');
        break;
    }

    email_expr = email_expr.replace(/^\s+|\s$/g,''); // trim any return characters or whitespace
    this.email_expr = new RegExp(email_expr ? email_expr : '.*');
}

// ----------------------------------------------------------------------------

function field(name, label, type, maxlen, flags)
{
    this.name   = name;
    this.label  = label;
    this.type   = type;
    this.maxlen = maxlen;

    // flags is a bitmask:
    //  0x0001  required
    //  0x0002  ascii only
    //  0x0004  must match email pattern
    //  0x0008  cannot contain HTML
    //  0x0010  valid furigana characters only
    //  0x0020  cannot contain < >
    //  0x0040  int must be greater than 0
    //  0x0080  field is a checkbox (unselected value doesn't show in post params)
    this.flags  = flags;
}

// ----------------------------------------------------------------------------

function _upd_submenu(menu, submenu, submenu_data, all_str)
{
    var i, j = 1, sz;

    submenu.length = 0;

    submenu.options[0]       = new Option();
    submenu.options[0].text  = all_str;
    submenu.options[0].value = '';

    for (i = 0, sz = submenu_data.length; i < sz; i++)
        if (submenu_data[i].code == menu.options[menu.selectedIndex].value)
        {
            for ( ; j <= submenu_data[i].items.length; j++)
            {
                submenu.options[j]       = new Option();
                submenu.options[j].text  = submenu_data[i].items[j-1].name;
                submenu.options[j].value = submenu_data[i].items[j-1].code;
            }

            break;
        }

    submenu.length        = j;
    submenu.selectedIndex = 0;
}

// ----------------------------------------------------------------------------

function _alp_onload(page, gridsort)
{
    if (document.grid)
    {
        if (document.grid.p_page)
            document.grid.p_page.selectedIndex = page - 1;
        if (document.grid.p_gridsort)
            document.grid.p_gridsort.value = gridsort;
    }
}

// ----------------------------------------------------------------------------

function _adp_print(url)
{
    window.open(url, 'print_answer', 'resizable,menubar,toolbar,scrollbars');
}

// ----------------------------------------------------------------------------

function _adp_email(url)
{
    window.open(url, 'email_answer', 'resizable,width=700,height=550');
}

// ----------------------------------------------------------------------------
// CDT_DATE and CDT_DATETIME components are processed as individual CDT_MENU
// fields

function _check_fields(form_name, fld_data, fields)
{
    var fld, i, j, numSet, str;
    var ws_exp      = new RegExp("(^\\s+|\\s*$)", "g");
    var strtok_exp  = new RegExp("%s");
    var numtok_exp  = new RegExp("%d");
    var valid_ascii = new RegExp("^[\x20-\x7e]+$");
    var no_html     = new RegExp("[<>]");
  
    with (fld_data) for (i = 0; (i < fields.length) && fields[i].type; i++)
    {
        if ((fields[i].type != 4) && (fields[i].type != 7))
            fld = eval('document.'+form_name+'.'+fields[i].name);
        
        switch (fields[i].type)
        {
        	
            case 1: // CDT_MENU
                if ((fields[i].flags & 1) &&
                    (fld.length > 1) && (fld.selectedIndex < 1))
                {
                    alert('\''+fields[i].label+'\' '+reqd_msg);
                    fld.focus();
                    return(false);
                }
                break;

            case 2: // CDT_BOOL
            case 8: // CDT_OPT_IN
                if ((fields[i].flags & 1) &&
                    !fld[0].checked && !fld[1].checked)
                {
                    alert('\''+fields[i].label+'\' '+reqd_msg);
                    fld[0].focus();
                    return(false);
                }
                break;

            case 3: // CDT_INT
				if(fld.value == null)
				break;
                fld.value = fld.value.replace(ws_exp, '');
                if (fld.value.length && isNaN(fld.value))
                {
                    alert('\''+fields[i].label+'\' '+int_msg);
                    fld.focus();
                    return(false);
                }
                if (fields[i].flags & 0x40 && fld.value < 0)
                {
                    alert('\''+fields[i].label+'\' '+pos_int_msg);
                    fld.focus();
                    return(false);                     
                }
                
                if(parseInt(fld.value) > fld.maxval)
                {
                    alert('\''+fields[i].label+'\' '+val_ent_gt_lg_val_fld_msg + ' \'' + fld.maxval + '\'');
                    fld.focus();
                    return(false);                     
                }
                if(parseInt(fld.value) < fld.minval)
                {
                    alert('\''+fields[i].label+'\' '+ val_ent_lt_sm_val_fld_msg + ' \'' + fld.minval + '\'');
                    fld.focus();
                    return(false);                     
                }

                // I guess no one dares get rid of this deliberate drop through since
                // it was put in at the beginning of time!... just keep adding if's inside
                // the cases.  We're always so 
                // afraid of creating new bugs that we don't ever do the right thing!
                // deliberate drop through

            case 5: // CDT_VARCHAR
				if(fld.value == null)
				break;
                //check to see that the maxlenth is followed
                //not valid for CDT_INT
                if (fields[i].type != 3 && fields[i].maxlen && (fields[i].maxlen < fld.value.length))
                {
                    str = oversz_msg.replace(strtok_exp, fields[i].label);
                    str = str.replace(numtok_exp, fields[i].maxlen);
                    str = str.replace(numtok_exp,
                                      fld.value.length - fields[i].maxlen);

                    alert(str);
                    fld.focus();
                    return(false);
                }
                if(fields[i].label.toUpperCase() == 'ALTERNATEEMAIL' && !email_expr.test(fld.value))
                {
                    alert('\''+fields[i].label+'\' '+email_msg);
                    fld.focus();
                    return(false);
                }
     case 6: // CDT_MEMO
				if(fld.value == null)
				break;
                //only happens for CDT_MEMO anyway
                if ((fields[i].type == 6) && fields[i].maxlen && (fields[i].maxlen < utf8_len(fld.value)))
                {
                    var extra;
                    var rough_mbcs = parseInt(utf8_len(fld.value) / (fld.value.length));
                    if(utf8_len(fld.value) % (fld.value.length) != 0)
                        rough_mbcs++;
                    str = oversz_msg.replace(strtok_exp, fields[i].label);
                    str = str.replace(numtok_exp, parseInt(fields[i].maxlen/rough_mbcs));
                    extra = parseInt((utf8_len(fld.value) - fields[i].maxlen)/rough_mbcs);
                    if((utf8_len(fld.value) - fields[i].maxlen) % (rough_mbcs) != 0)
                        extra++;
                    str = str.replace(numtok_exp, extra);

                    alert(str);
                    fld.focus();
                    return(false);
                }

                //only if not a CDT_INT
                if (fields[i].type != 3)
                    fld.value = fld.value.replace(ws_exp, '');

                //if required and not set
                if ((fields[i].flags & 1) && (fld.value.length == 0))
                {
                    alert('\''+fields[i].label+'\' '+reqd_msg);
                    fld.focus();
                    return(false);
                }

                // if not required and not set, don't do checks
                if ((fld.value.length == 0))
                    break;

                if ((fields[i].flags & 2) && !valid_ascii.test(fld.value))
                {
                    alert('\''+fields[i].label+'\' '+ascii_msg);
                    fld.focus();
                    return(false);
                }

                if ((fields[i].flags & 4) && !email_expr.test(fld.value))
                {
                    alert('\''+fields[i].label+'\' '+email_msg);
                    fld.focus();
                    return(false);
                }

                if ((fields[i].flags & 0x10) && !is_furigana_string(fld.value))
                {
                    alert('\''+fields[i].label+'\' '+furigana_msg);
                    fld.focus();
                    return(false);
                }
                
                if (fields[i].flags & 0x20 && no_html.test(fld.value))
                {
                    alert('\''+fields[i].label+'\' '+ no_html_msg);
                    fld.focus();
                    return(false);
                }
                
                break;


            case 4: // CDT_DATETIME
            case 7: // CDT_DATE
                fld = new Array();

                fld[0] = eval('document.'+form_name+'.'+fields[i].name+dt_sfx[0]);
                fld[1] = eval('document.'+form_name+'.'+fields[i].name+dt_sfx[1]);
                fld[2] = eval('document.'+form_name+'.'+fields[i].name+dt_sfx[2]);

                //if any of the above three elements have a style of none, then
                //we need to use the new widget logic
                if (fld[0].type != "hidden")
                {
                //do old stuff
                if (fields[i].type == 4)
                {
                    fld[3] = eval('document.'+form_name+'.'+fields[i].name+'_hr');
                    fld[4] = eval('document.'+form_name+'.'+fields[i].name+'_min');
                }
                if (fld[0].value == '1' && fld[1].value == '1' && fld[2].value == '1970')
                {
                     alert('Due to TimeZone issues 1/1/1970 is not a valid date. \n Please reenter a more recent date. (e.g. 1/2/1970)');
                     fld[1].value = '2';
                     fld[0].focus();
                     return(false);
                }
                if (!(fields[i].flags & 1))  // not required
                {
                    for (j = numSet = 0; j < fld.length; j++)
                        numSet += (fld[j].selectedIndex > 0) ? 1 : 0;

                    if ((numSet > 0) && (numSet != fld.length))
                    {
                        // field is only partially filled out
                        alert('\''+fields[i].label+'\' '+not_complete_msg);
                        fld[0].focus();
                        return(false);
                    }

                    break;
                }

                for (j = 0; j < fld.length; j++)
                    if ((fld[j].selectedIndex < 1))
                    {
                        alert('\''+fields[i].label+' ('+dt_lbl[j]+')\' '+reqd_msg);
                        fld[j].focus();
                        return(false);
                    }

                break;
                }   //end if
                else
                {
                    //the old code just verifies that if the field is not required and one of the dropdowns is set, they should all be set
                    //then if it is required, it verifies that all the dropdowns are set.
                    //new code would verify that the textbox containing the date parsed to a date first 
                    //if it were a date_time, it would also do the old code stuff for the hours and minutes
                    //we are dealing with a text input and possibly some dropdowns
                    fld = new Array();
                    tempFld = eval('document.'+form_name+'.'+fields[i].name+'_mon');    //hidden input
                    //this is passed in through util.phph on the month hidden drop down
                    //perhaps something better can be done in trunk
                    fld[0] = document.getElementById(tempFld.correspondingTextInput)   //textbox

                    //add the date order to fld[0] to aid in validation
                    if(typeof(date_order) != "undefined")
                        fld[0].date_order = date_order;
                    else
                        fld[0].date_order = 0;  //default to american

                    if(typeof(date_max_year) != "undefined")
                        fld[0].date_max_year = date_max_year;
                    else
                        date_max_year = 2010;   //default to 2010

                    fld[1] = eval('document.'+form_name+'.'+fields[i].name+'_hr');
                    fld[2] = eval('document.'+form_name+'.'+fields[i].name+'_min');

                    var calObject = fld[0].correspondingCalendarObject;
                    monthPos = calObject.cfg.getProperty("MDY_MONTH_POSITION");
                    datePos = calObject.cfg.getProperty("MDY_DAY_POSITION");
                    yearPos = calObject.cfg.getProperty("MDY_YEAR_POSITION");
                    var tempArray = new Array();
                    tempArray[monthPos] = mm_abbreviation;
                    tempArray[datePos] = dd_abbreviation;
                    tempArray[yearPos] = yyyy_abbreviation;
                    var date_format_str = tempArray[1] + "/" + tempArray[2] + "/" + tempArray[3];
                    
                    //first check to see if the text field is a valid date
                    //returns false if it's not valid, else it returns the date parsed
                    if (!isTextPartValidDate(fld[0]) && fld[0].value != "")
                    {
                    	     if(fld[0].value == '1/1/1970' || fld[0].value == '01/01/1970' )
                           {
                              alert('Due to TimeZone issues 1/1/1970 is not a valid date. \n Please reenter a more recent date. (e.g. 1/2/1970)');
                              fld[0].value = '1/2/1970';
                           }
                           else
                           {
                            //text input is not valid
                            alert('\''+fields[i].label+'\' '+invalid_date_format_msg + ' ' + date_format_str + '\n'
                                    + min_year_msg + ' ' + '1970\n'
                                    + max_year_msg + ' ' + date_max_year);
                           }
                            //reset for next try
                            fld[0].focus();
                            return(false);
                    }
                    if (!(fields[i].flags & 1))  // not required
                    {
                        //if it's not required, then check to see if it is fully specified
                        //and not empty
                        //this function returns true or the 0 based index of the parameter that failed
                        var result = isDateOrTimeFullySpecified(fld[0], fld[1], fld[2]);
                        if(result !== true && !isDateOrTimeEmpty(fld[0], fld[1], fld[2]))
                        {
                            // field is only partially filled out
                            alert('\''+fields[i].label+'\' '+not_complete_msg);
                            fld[result].focus();
                            return(false);
                        }
                    }
                    else
                    {
                        //if it's required, then check first to see if it's fully specified and not empty 
                        //this function returns true or the 0 based index of the parameter that failed
                        var result = isDateOrTimeFullySpecified(fld[0], fld[1], fld[2]);
                        if(result !== true && isDateOrTimeEmpty(fld[0],fld[1],fld[2]))
                        {
                            //field is required and not fully specified and empty
                            alert('\''+fields[i].label+'\' '+reqd_msg);
                            fld[result].focus();
                            return(false);
                        }
                        else if(result !== true)
                        {
                            // field is only partially filled out and required
                            alert('\''+fields[i].label+'\' '+not_complete_msg);
                            fld[result].focus();
                            return(false);
                        }
                    }//end else
                    break; 
                }//end else
        }
    }

    return(true);
}
//returns true if the date or dttm widget is empty
function isDateOrTimeEmpty(textPart, hrPart, minPart)
{
    var textPartEmpty = textPart.value == "";
    var hrPartEmpty = typeof(hrPart) == "undefined" || hrPart.selectedIndex == 0;
    var minPartEmpty = typeof(minPart) == "undefined" || minPart.selectedIndex == 0;
    return textPartEmpty && hrPartEmpty && minPartEmpty;
}
//returns ture if the textPart can be parsed into a javascript Date object
//this provides the bulk of the validation for the textbox
//returns false if it is not valid, and the date we parsed if it is valid
//this is called onsubmit as you can see in this file, and 
//onchange when the textbox gets hand written, and when we show 
//the calendar (click on textbox) to decide the pagedate and selected config properties of the calendar
//param: textPart is a dom object (<input type = "text"...)
function isTextPartValidDate(textPart)
{
    var monthPos, datePos, yearPos;
    var d;
    var ret = false;
    
    var calObject = textPart.correspondingCalendarObject;
    monthPos = calObject.cfg.getProperty("MDY_MONTH_POSITION");
    datePos = calObject.cfg.getProperty("MDY_DAY_POSITION");
    yearPos = calObject.cfg.getProperty("MDY_YEAR_POSITION");

    d = new Date(textPart.value);
    var didDateParse = !isNaN(d) && typeof(d) != "undefined";
    if(didDateParse)
    {
        //if javascripts Date.parse couldn't make heads or tails of it, we won't be able to.
        //but if it does, we have to use regular expressions to verify, but at least 
        //we know we have something resembling a date
        //you can't always trust Date.parse (called automatically on the string arg to Date constructor)
        //for example 10/45/2007 gets parsed to 11/14/2007
        //allow leading and trailing spaces
        var re = /(\s*\d+)\/(\d+)\/(\d+\s*)/;
        var r;
        var s = textPart.value;
        r = s.match(re);
        //make sure we got something
        if(r != null)
        {
            //convert to ints
            for(var i = 1; i < 4; i++)
                r[i] = parseInt(r[i]);
                
            var tempString = r[monthPos] + "/" + r[datePos] + "/" + r[yearPos];
            d = new Date(tempString);
            //this tests to make sure that the Date.parse method isn't 
            //rolling months and years over automatically when given some strange date like 10/45/2007
            if(r[monthPos] == d.getMonth() + 1 && r[datePos] == d.getDate() && r[yearPos] == d.getFullYear())
            {
                //make sure that the date entered respects EU_MAX_YEAR and min date (oob = out of bounds)
                if(!textPart.correspondingCalendarObject.isDateOOB(d)) 
                    ret = d;
            }//end if things are in synch
        }//end if r!= null
    }//end if didDateParse
    return ret;
}
//returns true if fully specified
//else returns a 0, 1, or a 2 based on which parameter is incomplete
function isDateOrTimeFullySpecified(textPart, hrPart, minPart)
{
    var textPartValid = false;
    var hrPartValid = false;
    var minPartValid = false;
    var ret = false;
    if(isTextPartValidDate(textPart))
        textPartValid = true;
        
    if(typeof(hrPart) == "undefined" || typeof(minPart) == "undefined")
    {
        hrPart = new Object();
        minPart = new Object();
        hrPart.selectedIndex = 1;
        minPart.selectedIndex = 1;
    }
    if(hrPart.selectedIndex > 0)
        hrPartValid = true;
    if(minPart.selectedIndex > 0)
        minPartValid = true;
    
    ret = textPartValid && hrPartValid && minPartValid;
    if(ret)
        return ret;
    else if(!textPartValid)
        return 0;
    else if(!hrPartValid)
        return 1;
    else
        return 2;
}

// ----------------------------------------------------------------------------

function _validate_acctinfo(userid, passwd1, passwd2, min_passwd_len, msgs)
{
    var msg = -1, fld;

    if (userid.value.indexOf(' ') != -1)
         msg = 0, fld = userid;

    if (userid.value.indexOf('\"') != -1)
         msg = 1, fld = userid;

    if (passwd1 && (passwd1.value != passwd2.value))
         msg = 2, fld = passwd1;

    if (passwd1 && (passwd1.value.length < min_passwd_len))
        msg = 3, fld = passwd1;

    if (msg != -1)
    {
        alert(msgs[msg]);
        fld.focus();
        fld.select();
        return(false);
    }

    return(true);
}

// ----------------------------------------------------------------------------

var cursor_set = false;

function _set_cursor()
{
    var i, j;

    if (cursor_set)
        return;

    cursor_set = true;

    if (document.location.href.indexOf('#') > -1)
        return;

    for (i = 0; i < document.forms.length; i++)
        for (j = 0; j < document.forms[i].length; j++)
           with (document.forms[i])
               if (elements[j].type && ((elements[j].type == 'text') || (elements[j].type == 'textarea'))
                   && !elements[j].disabled)
               {
                   elements[j].focus();
                   if (elements[j].value.length)
                       elements[j].select();
                   return;
               }
}

// ----------------------------------------------------------------------------
 
function check_mask(mask_fld)
{
    var i, ln, js_msg = '';
    var val = '', code = '', echar = '', fchar = '';

    inside_check_mask = 1;

// QA #080424-000045 We no longer put the mask inside the field as a prompt,
//                   and following this conditional allows the user to enter
//                   the mask as the contents of the mask, which causes problems.
//     if (mask_fld.value == eval(mask_fld.name+'_dmask'))
//     {
//         inside_check_mask = 0;
//         return;
//     }

    if (eval(mask_fld.name + '_emask.length') < mask_fld.value.length)
        js_msg = fld_data.fld_too_mny_chars_msg;
    else        
        for (i = 0, ln = eval(mask_fld.name + '_emask.length'); i < ln; i++)
        {

            val = mask_fld.value.charAt(i);
            code = mask_fld.value.charCodeAt(i);
            echar = eval(mask_fld.name + '_emask.charAt(i)');
            fchar = eval(mask_fld.name + '_fstr.charAt(i)');

            if (fchar == 'F' && val != echar)
            {
                if (val == ' ')
                    js_msg = fld_data.must_cont_valid_format_char_msg;
                else
                    js_msg = val + ' ' + fld_data.not_valid_format_char_msg;
                break;
            }    
            else if ((echar == '#') &&
                (!((code >= 48) && (code <= 57))))
            {
                if (val == '')
                    js_msg = fld_data.must_cont_valid_num_msg;
                else
                    js_msg = val + ' ' + fld_data.not_valid_num_msg;
                break;
            }
            else if ((echar == 'A') &&
                    (!(((code >= 48) && (code <= 57)) || 
                      ((code >= 65) && (code <= 90)) ||
                      ((code >= 97) && (code <= 122)))))
            {
                if (val == '')
                    js_msg = fld_data.must_cont_valid_alphanum_msg;
                else            
                    js_msg = val + ' ' + fld_data.not_valid_alphanum_msg;
                break;
            }
            else if ((echar == 'L') &&
                    (!(((code >= 65) && (code <= 90)) || 
                      ((code >= 97) && (code <= 122)))))
            {
                if (val == '')
                    js_msg = fld_data.must_cont_valid_letter_msg;
                else
                    js_msg = val + ' ' + fld_data.not_valid_letter_msg;
                break;
            }
            else if ((echar == 'C') &&
                    (!(((code >= 32) && (code <= 126)) || 
                     ((code >= 128) && (code <= 255)))))
            {
                if (val == '')
                    js_msg = fld_data.must_cont_valid_char_msg;
                else
                    js_msg = val + ' ' + fld_data.not_valid_char_msg;
                break;
            }
            
            // ensure letters are propper case
            if (echar == 'L')
            {
                if (fchar == 'U')
                {
                    mask_fld.value = mask_fld.value.substring(0, i) +
                                     mask_fld.value.charAt(i).toUpperCase() +
                                     mask_fld.value.substring(i + 1);
                }
                else if (fchar == 'L')
                {
                    mask_fld.value = mask_fld.value.substring(0, i) +
                                     mask_fld.value.charAt(i).toLowerCase() +
                                     mask_fld.value.substring(i + 1);
                }
            }
        }
    
    if (js_msg)
    {
        alert(js_msg + ' ' + fld_data.corr_fmt_is_msg + ' ' + eval(mask_fld.name+'_dmask')+ '.');
        mask_fld.focus();
        inside_check_mask = 0;
        return(false);
    }
    inside_check_mask = 0;
    return(true);
}

// ----------------------------------------------------------------------------

function put_mask(mask_fld, val, formelm, nn)
{
    var mtmp = '', ftmp = '', dtmp = '';
    var i, sl;   

    for (i = 0, sl = val.length; i < sl; i++)
    {
        ftmp += val.charAt(i);

        if (val.charAt(i) == 'F')
            dtmp += val.charAt(i+1);
        else
            dtmp += (val.charAt(i+1) == '#') ? '#' : '@';

        mtmp += val.charAt(++i);

    }
    if (!nn)  
        eval("document.getElementById('"+mask_fld+"_mask').innerHTML='"+dtmp+"'");

    eval(mask_fld + '_fstr = ftmp');
    eval(mask_fld + '_emask = mtmp');
    eval(mask_fld + '_dmask = dtmp');

}

// ----------------------------------------------------------------------------

function answer_window_preview(ansid, created)
{
    var agt=navigator.userAgent.toLowerCase();
    var is_major = parseInt(navigator.appVersion);
    var is_nav  = ((agt.indexOf('mozilla')!=-1) && (agt.indexOf('spoofer')==-1)
        && (agt.indexOf('compatible') == -1) && (agt.indexOf('opera')==-1)
        && (agt.indexOf('webtv')==-1) && (agt.indexOf('hotjava')==-1));
    var query_str = location.search.substring(1);
    var pairs = query_str.split('&');
    var args = new Object( );
    var pos = 0;
    var argname = '';
    var value = '';
    var i = 0;
    var popup_args = "";

    for (i = 0; i < pairs.length; i++)
    {
        pos = pairs[i].indexOf('=');
        if (pos == -1)
            continue;
        argname = pairs[i].substring(0, pos);
        value = pairs[i].substring(pos + 1);
        args[argname] = unescape( value );
    } // end for i loop

    // Check browser version numbers.
    // Netscape version 6+ uses is_major == 5, previous versions < 5
    if(is_nav && (is_major < 5))
    {
        h_size = top.innerWidth;
        v_size = top.innerHeight;
    }
    // Netscape version 6+
    else if(is_nav && (is_major < 7))
    {
        h_size = document.body.offsetWidth;
        v_size = document.body.offsetHeight;
    }
    // All others (including IE)
    else
    {
        h_size = document.body.clientWidth;
        v_size = document.body.clientHeight;
    }

    h_size -= 20;
    v_size = Math.floor(v_size * 0.8);

    if (v_size < 200)
        v_size = 200;

    //calculate popup_args
    if(args.p_sid != undefined)
        popup_args += "&p_sid=" + args.p_sid;
    if(args.p_lva != undefined)
        popup_args += "&p_lva=" + args.p_lva;
    if(args.p_li != undefined)
        popup_args += "&p_li=" + args.p_li;
    if(args.p_redirect != undefined)
        popup_args += "&p_redirect=" + args.p_redirect;
    if(args.p_sp != undefined)
        popup_args += "&p_sp=" + args.p_sp;
    window.open('popup_adp.php?p_faqid=' + ansid + '&p_created=' + created + popup_args, 'suggested_answer',
                'scrollbars,resizable,toolbar,menubar,width=' + h_size +
                ',height=' + v_size);
}

// ----------------------------------------------------------------------------
function check_valid_ascii(fld, valid_ascii_msg)
{
    var valid_ascii = new RegExp("^[\x0a\x0d\x20-\x7e]+$");
    if (fld.value.length > 0 && valid_ascii.test(fld.value) == false)
    {
        alert(valid_ascii_msg);
        fld.focus();
    }
}
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nitinolSuperelasticPlasticBehavior.py

from calibrationBehavior import *
from abaqusConstants import *
from mesh import *
import visualization


###########################################################################
# Class definition
###########################################################################

class NitinolSuperelasticPlasticBehavior( CalibrationBehavior ):

    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    def __init__( self, name, typeName, repository ):
            
        CalibrationBehavior.__init__(self, name, typeName, repository)
        self.materialName = ''
        self.ds1Name = ''
        self.anaType = 'std'
        self.sigmasl = 'equalsigmasl'
        self.volStrain = 0.0
        self.dimension = '3D'
        self.numAnneals = 1.0
        self.numSteps = '2'
        self.sigmaSCl = 0.0
        self.sTGradL = 5.0
        self.sTGradU = 5.0
        self.eL = 0.0
        self.refTemp = 22.0
        self.aPoisRat = 0.33
        self.mPoisRat = 0.33
        self.xPt1 = 1.0
        self.xPt2 = 1.0
        self.xPt3 = 1.0
        self.xPt4 = 1.0
        self.xPt5 = 1.0
        self.yPt1 = 1.0
        self.yPt2 = 1.0
        self.yPt3 = 1.0
        self.yPt4 = 1.0
        self.yPt5 = 1.0
        self.plasticPoints=''
        self.density=''

         

    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    #Below function is required for mapping the material behavior for each
    #and every calibration plug-in kernel
    #
    def mapToMaterial( self, materialName ):
               
        self.materialName = materialName
        vp = session.currentViewportName
        modelName = session.sessionState[vp]['modelName']
        origModelName = modelName
        model = mdb.models[modelName]
        materials = model.materials

        #Checking for the material name to match the UMAT naming convention
        #
        
        if not self.materialName.startswith('ABQ_SUPER_ELASTIC') or \
                   not self.materialName.startswith('ABQ_SUPER_ELASTIC_N3D') and \
                   not self.materialName.startswith('ABQ_SUPER_ELASTIC_N2D') and \
                   not self.materialName.startswith('ABQ_SUPER_ELASTIC_N1D'):

            if self.anaType == 'std':               
                i = 1
                mat = 'ABQ_SUPER_ELASTIC'+'_'+self.materialName

                while mat in materials.keys():
                   
                    mat = 'ABQ_SUPER_ELASTIC' + '_'+ str(i)
                    i = i+1
                try:
                    materials.changeKey(fromName=self.materialName, toName=mat)
                except: #except does not work
                    msg = "Error occured while renaming the material.\n"\
                                     "Make sure that given material name does not exceed 20 characters."
                    raise ValueError, msg
                self.materialName = mat

            elif self.anaType == 'expl':
                i = 1
                mat = 'ABQ_SUPER_ELASTIC_N'+self.dimension+'_'+self.materialName
                while mat in materials.keys():
                    mat = 'ABQ_SUPER_ELASTIC_N'+self.dimension+ '_'+ str(i)
                    i = i +1
                try:                                
                    materials.changeKey(fromName=self.materialName, 
                    toName= mat)
                except: #except does not work
                    msg = "Error occured while renaming the material.\n"\
                          "Make sure that given material name does not exceed 20 characters."
                    raise ValueError,msg
                    
                self.materialName = mat
                                    
            else:
                print 'Analysis type not defined.'
        else:
            self.materialName=materialName
        
        mat1 = materials[self.materialName]

        #Only in the case of a plstic behavior
        #
        if self.plasticPoints:
            #checking (0,0) and removing it if it is there
            #
            self.plasticPoints = list(self.plasticPoints)
            for i in range(len(self.plasticPoints)-1):
                if self.plasticPoints[i]==(0,0):
                    self.plasticPoints.remove(self.plasticPoints[i])
            
            #Removes the duplicate plastic points entered in the table
            #
            self.plasticPoints = tuple(set(self.plasticPoints)) #Removes the duplicate plastic points entered in the table
  
            self.numPlasticPts= len(self.plasticPoints)
            
            #Swaping (strain, stress) to (stress, strain) for the plastic points
            #
            swapPlasticPoints1=[(b,a) for (a,b) in list(self.plasticPoints)]

            
            #The plastic points should be arragned such that the strains are in the ascending order
            #Here in the (stress, stress) pair the second member is strain so only that needs to be rearranged
            #
            swapPlasticPoints = sorted(swapPlasticPoints1, key = lambda test:test[1])

        
        #Generation of mechanical constants for the mapped material
        #for standard and explicit analysis types and with/without the plastic points
        #
        tup = [float(st) for st in self.numSteps.split(',')]
        self.austEa, self.martEm, self.tStrainL, self.vStrain, self.flag1 = self.calcConstants()


        if self.anaType == 'std':
            stdMechanicalConstants1= (self.austEa, self.aPoisRat, self.martEm,
            self.mPoisRat,self.tStrainL, self.sTGradL, self.startTransLoad, 
            self.endTransLoad, self.refTemp, self.sTGradU, self.startTransUnLoad, 
            self.endTransUnLoad, float(self.sigmascl), float(self.vStrain), float(self.numAnneals))

            if self.plasticPoints:
                stdMechanicalConstants2=tuple(list(stdMechanicalConstants1)+tup) + (self.numPlasticPts,)

                for i in tuple(swapPlasticPoints):
                    stdMechanicalConstants2=stdMechanicalConstants2+i

                stdMechanicalConstants=stdMechanicalConstants2

        
            else:
                stdMechanicalConstants=tuple(list(stdMechanicalConstants1)+tup)
     

        elif self.anaType == 'expl':
            if self.plasticPoints:
                explMechanicalConstants1 = (self.austEa, self.aPoisRat, self.martEm,
                 self.mPoisRat,self.tStrainL, self.sTGradL, self.startTransLoad, 
                 self.endTransLoad, self.refTemp, self.sTGradU, self.startTransUnLoad, 
                 self.endTransUnLoad, float(self.sigmascl), float(self.vStrain), self.numPlasticPts)
                for i in tuple(swapPlasticPoints):
                    explMechanicalConstants1=explMechanicalConstants1 + i
                explMechanicalConstants= explMechanicalConstants1    
                    
                                                            
            else:
                explMechanicalConstants = (self.austEa, self.aPoisRat, self.martEm,
                 self.mPoisRat,self.tStrainL, self.sTGradL, self.startTransLoad, 
                 self.endTransLoad, self.refTemp, self.sTGradU, self.startTransUnLoad, 
                 self.endTransUnLoad, float(self.sigmascl), float(self.vStrain))                
                                           
        
        #Density is required for the explicit analysis
        #
        if self.anaType == 'expl':
           model.materials[self.materialName].Density(table=((self.density,),))
           
        #Check for unsym flag
        #
        if self.flag1 == 'entered':
            has_unsym = True
            unsymFlag = ON
        else:
            unsymFlag = OFF  
       
       
        #Check if User material is definied  for the material to be mapped or not
        #
        has_userMat = False
        
        for attr in dir(mat1):
            if attr == 'userMaterial':
                has_userMat = True
                break
        if has_userMat:
            if self.anaType == 'std':
                mat1.userMaterial.setValues(unsymm=unsymFlag, mechanicalConstants=stdMechanicalConstants)

            elif self.anaType == 'expl':
                mat1.userMaterial.setValues(unsymm=unsymFlag, mechanicalConstants=explMechanicalConstants)    
        else:
            if self.anaType == 'std':
                mat1.UserMaterial(unsymm=unsymFlag, mechanicalConstants=stdMechanicalConstants)
            elif self.anaType == 'expl':
                mat1.UserMaterial(unsymm=unsymFlag, mechanicalConstants=explMechanicalConstants)

        #Check if depvar is definied  for the material to be mapped or not
        #
        has_depvar = False
        
        for attr in dir(mat1):
            if attr == 'depvar':
                has_depvar = True                
                break
        
        #Check and set different depvar values for superelastic and superelasticPlastic 
        #material behaviors
        #
        if self.plasticPoints:
            if has_depvar:
                mat1.depvar.setValues(n=31)
            else:
                mat1.Depvar(n=31)
        else:
            if has_depvar:
                mat1.depvar.setValues(n=24)
            else:
                mat1.Depvar(n=24)

        #Add depvar description using keywordblock object
        #
        self.modelName = model.name
        self.searchString = '*depvar'

        index = self.getIndex(self.anaType, model, self.materialName)

        depvarDataLines = '1, SDV1_EE11, "Linear elastic strain component"\n'\
        '2, SDV2_EE22, "Linear elastic strain component"\n'\
        '3, SDV3_EE33, "Linear elastic strain component"\n'\
        '4, SDV4_EE12, "Linear elastic strain component"\n'\
        '5, SDV5_EE13, "Linear elastic strain component"\n'\
        '6, SDV6_EE23, "Linear elastic strain component"\n'\
        '7, SDV7_TE11, "Transformation strain component"\n'\
        '8, SDV8_TE22, "Transformation strain component"\n'\
        '9, SDV9_TE33, "Transformation strain component"\n'\
        '10, SDV10_TE12, "Transformation strain component"\n'\
        '11, SDV11_TE13, "Transformation strain component"\n'\
        '12, SDV12_TE23, "Transformation strain component"\n'\
        '19, SDV19_ETE, "Equivalent transformation strain"\n'\
        '20, SDV20_VTE, "Volumetric transformation strain"\n'\
        '21, SDV21_FM, "Fraction of martensite"\n'\
        '22, SDV22_EUTS, "Equivalent uniaxial tensile stress"\n'\
        '23, SDV23_EUTTE, "Equivalent uniaxial tensile transformation strain"\n'\
        '24, SDV24_EUTE, "Equivalent uniaxial tensile total strain"\n'\
  
        #For superelastic-plastic behavior there are additional description lines
        #
        if self.plasticPoints:
            plasticLines = '26, SDV26_PE11, "Plastic strain component"\n'\
                           '27, SDV27_PE22, "Plastic strain component"\n'\
                           '28, SDV28_PE33, "Plastic strain component"\n'\
                           '29, SDV29_PE12, "Plastic strain component"\n'\
                           '30, SDV30_PE13, "Plastic strain component"\n'\
                           '31, SDV31_PE23, "Plastic strain component"'
            depvarDataLines = depvarDataLines + plasticLines       
	    
	         
        model.keywordBlock.insert(index,depvarDataLines)

        #Check to see if the calibrated material evaluation with one element model
        #
        if self.eval1:
            self.evalMat(origModelName,depvarDataLines, self.materialName, self.anaType)
        else:
            print "Material evaluation with one element material model will not be performed."
    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    #Function to evaluate the calibrated material with a one element model
    #
    def evalMat(self, origModelName,depvarDataLines,origMatName, anaType):
        
        #Create and set up the one element model with the calibrated material
        #for uniaxial tension analysis
        #
        modelName= self.generateName('Model_mat_eval')

        mdb.Model(name=modelName)
        model=mdb.models[modelName]
        origModel=mdb.models[origModelName]
        
        #Create a sketch and the 3D deformatble part
        #
        model.ConstrainedSketch(name='__profile__', sheetSize=10.0)
        model.sketches['__profile__'].rectangle(point1=(-0.5, 0.5),
            point2=(0.5, -0.5))
        partName= self.generateName('Part_mat_eval', modelName)  

        model.Part(dimensionality=THREE_D, name=partName, type=
            DEFORMABLE_BODY)
        part=model.parts[partName]
        part.BaseSolidExtrude(depth=1.0, sketch=
            model.sketches['__profile__'])
        del model.sketches['__profile__']
        
        #Seed and mesh the part
        part.seedPart(deviationFactor=0.1, size=1.0)
        part.generateMesh()
        part.setElementType(elemTypes=(ElemType(
            elemCode=C3D8, elemLibrary=STANDARD, secondOrderAccuracy=OFF,
            distortionControl=DEFAULT), ElemType(elemCode=C3D6, elemLibrary=STANDARD),
            ElemType(elemCode=C3D4, elemLibrary=STANDARD)), regions=(
            part.cells.getSequenceFromMask(('[#1 ]',
            ), ), ))
        #Create an instance
        #
        assembly=model.rootAssembly
        assembly.DatumCsysByDefault(CARTESIAN)
        instanceName=self.generateName('Instance_mat_eval', modelName)
        assembly.Instance(dependent=ON, name=instanceName,
            part=part)
        instance=assembly.instances[instanceName]           
        
        #Create BCs
        #
        model.EncastreBC(createStepName='Initial', localCsys=None,
            name='encaster', region=Region(
            vertices=instance.vertices.getSequenceFromMask(
            mask=('[#20 ]', ), )))
        model.DisplacementBC(amplitude=UNSET, createStepName='Initial',
            distributionType=UNIFORM, fieldName='', localCsys=None, name='Fix-XY',
            region=Region(
            vertices=instance.vertices.getSequenceFromMask(
            mask=('[#10 ]', ), )), u1=SET, u2=SET, u3=UNSET, ur1=UNSET, ur2=UNSET, ur3=
            UNSET)
        model.DisplacementBC(amplitude=UNSET, createStepName='Initial',
            distributionType=UNIFORM, fieldName='', localCsys=None, name='Fix-XZ',
            region=Region(
            vertices=instance.vertices.getSequenceFromMask(
            mask=('[#80 ]', ), )), u1=SET, u2=UNSET, u3=SET, ur1=UNSET, ur2=UNSET, ur3=
            UNSET)
        model.DisplacementBC(amplitude=UNSET, createStepName='Initial',
            distributionType=UNIFORM, fieldName='', localCsys=None, name='Fix-X',
            region=Region(
            vertices=instance.vertices.getSequenceFromMask(
            mask=('[#40 ]', ), )), u1=SET, u2=UNSET, u3=UNSET, ur1=UNSET, ur2=UNSET,
            ur3=UNSET)
        
        
        #Create a static step if the analysis type is Standard and dynamic explicit if the analysis
        #type is explicit
        #
        stepName=self.generateName('Step_mat_eval', modelName, partName)

        if anaType == 'std':
            model.StaticStep(name=stepName, nlgeom=ON, timePeriod=0.75, previous='Initial',initialInc=0.001, maxInc=0.001,
                             maxNumInc=1000)
        elif anaType == 'expl':                     	
            model.ExplicitDynamicsStep(name=stepName, previous='Initial')
        
        #Find max strain from the data
	#
	data= origModel.calibrations[self.calibName].dataSets[self.ds1Name].data
	maxStrain=data[0][0]

	for i in range(len(data)):
	    if data[i][0] > maxStrain:
	        maxStrain = data[i][0]
	maxStrain=exp(maxStrain)-1	

        
	#Set up BC attributes with the tabular amplitude for the step
	#
	model.TabularAmplitude(data=((0.0, 0.0), (0.25, self.xPt2), (0.5, 0.0), (0.75, maxStrain)), name='Amp-1', smooth=SOLVER_DEFAULT, timeSpan=STEP)
        model.DisplacementBC(amplitude='Amp-1', createStepName=stepName,distributionType=UNIFORM, fieldName='', fixed=OFF, localCsys=None, name='Load', region=Region(faces=instance.faces.getSequenceFromMask(mask=('[#1 ]', ), )), u1=1.0, u2=UNSET, u3=UNSET, ur1=UNSET, ur2=UNSET,ur3=UNSET)

        #Use the material calibrated material for the one element model
        #and also add *depvar keywords and description
        #
        model.Material(origMatName, origModel.materials[origMatName])
        self.searchString = '*depvar'
        #sIndex=self.Index(modelName, self.searchString)
        index = self.getIndex(anaType, model, origMatName)
	
        model.keywordBlock.insert(index,depvarDataLines)       
        if anaType == 'expl':
            
            model.materials[self.materialName].Density(table=((self.density,),))

        #Assign a solid section using the calibrated material
        #
        model.HomogeneousSolidSection(material=origMatName, name='Section-1', thickness=None)
        part.SectionAssignment(offset=0.0,
            offsetField='', offsetType=MIDDLE_SURFACE, region=Region(
            cells=part.cells.getSequenceFromMask(
            mask=('[#1 ]', ), )), sectionName='Section-1', thicknessAssignment=
            FROM_SECTION)
        assembly.regenerate()
        
        #Create a temperature distribution
        #
        model.Temperature(createStepName='Initial',
            crossSectionDistribution=CONSTANT_THROUGH_THICKNESS, distributionType=
            UNIFORM, magnitudes=(float(self.refTemp), ), name='Predefined Field-1', region=Region(
            cells=instance.cells.getSequenceFromMask(
            mask=('[#1 ]', ), ),
            faces=instance.faces.getSequenceFromMask(
            mask=('[#3f ]', ), ),
            edges=instance.edges.getSequenceFromMask(
            mask=('[#fff ]', ), ),
            vertices=instance.vertices.getSequenceFromMask(
            mask=('[#ff ]', ), )))
        
        #Create a field output request
        #
        model.fieldOutputRequests['F-Output-1'].setValues(variables=('S', 'PE', 'PEEQ', 'LE', 'U', 'RF', 'CF', 'SDV'))
            
        #Create a job and submit it
        #
        
        mdb.Job(atTime=None, contactPrint=OFF, description='', echoPrint=OFF,
            explicitPrecision=SINGLE, getMemoryFromAnalysis=True, historyPrint=OFF,
            memory=50, memoryUnits=PERCENTAGE, model=modelName, modelPrint=OFF,
            multiprocessingMode=DEFAULT, name='one-element-eval', nodalOutputPrecision=
            SINGLE, numCpus=1, queue=None, scratch='', type=ANALYSIS, userSubroutine=''
            , waitHours=0, waitMinutes=0)
        
        job=mdb.jobs['one-element-eval']
        
        #To avoid the round off errors for Explicit analysis double precision is activated
        #
        if self.anaType=='expl':
            job.setValues(explicitPrecision=DOUBLE_PLUS_PACK, nodalOutputPrecision=FULL)
   
        job.submit(consistencyChecking=OFF)
        job.waitForCompletion()
        
        #Calling the post-processing function
        #
        self.postProcess(instanceName, maxStrain)
        
    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
    #Function to return index location to add lines to the keywordblock
    #
    def getIndex(self, anaType, model, origMatName):    

        keywordBlock = model.keywordBlock
        keywordBlock.synchVersions(storeNodesAndElements = FALSE)
        sieBlocksObj = keywordBlock.sieBlocks
	flag='False'
	for i in range(len(sieBlocksObj)):
	    if origMatName in sieBlocksObj[i]:
		j=i
		while not '*Depvar' in sieBlocksObj[j]:
		    j=j+1
		break
   	index=j
        return index
    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~    
    #Function to post-process one element model
    #
    def postProcess(self,instanceName, maxStrain):

      
	#Open and ODB and display in the current viewport
	#
        odb1 = session.openOdb(name='one-element-eval.odb')
	cvp1 = self.getCurrentVp()
	cvp= session.viewports[cvp1]       
	cvp.setValues(displayedObject=odb1)
	odb = session.odbs['one-element-eval.odb']
	
	#Extracting the required field output data from ODB
	#
	session.xyDataListFromField(odb=odb, outputPosition=INTEGRATION_POINT, variable=(('SDV_SDV22_EUTS', INTEGRATION_POINT), ('SDV_SDV24_EUTE',INTEGRATION_POINT), ), elementLabels=((instanceName.upper(), (1)), ),)
	xyDataObjects=session.xyDataObjects
	xy1 = xyDataObjects['SDV_SDV24_EUTE PI: '+instanceName.upper()+' E: 1 IP: 1']
	xy2 = xyDataObjects['SDV_SDV22_EUTS PI: '+instanceName.upper()+' E: 1 IP: 1']
	xy3 = combine(xy1, xy2)
	xy3.setValues(
	sourceDescription='combine ( "SDV_SDV24_EUTE PI: "+instanceName.upper()+" E: 1 IP: 1", "SDV_SDV22_EUTS PI: "+instanceName.uppper()+" E: 1 IP: 1" )')
	
	#Setting a plot for material evaluation results data
	#
	plotName=self.generatePlotName('matEvalPlot')
	    
	if not session.xyPlots.has_key(plotName):
	    xyp = session.XYPlot(plotName)
	    xyPlots = session.xyPlots
	else:
	    xyp = session.xyPlots[plotName]
	    xyPlots = session.xyPlots
 	tmpName = xy3.name
	matEvalXYObj=self.generatePlotName('Evaluation')
	xyDataObjects.changeKey(tmpName, matEvalXYObj)


	#Setting X and Y axis data for the XY plots
	#
	datasetChart = xyPlots[self.ds1Name].charts.keys()[0]
	dataSetCh = session.charts[datasetChart]
	dataSetCh.axes1[0].axisData.setValues(minValue=0,maxValue=.08,  minAutoCompute=False)
	dataSetCh.axes2[0].axisData.setValues(minValue=0, maxValue=1000, minAutoCompute=False)

	
	xQuantity = visualization.QuantityType(type=NONE)
	yQuantity = visualization.QuantityType(type=NONE)
	xyDataObjects[self.ds1Name].setValues(axis1QuantityType=xQuantity,
		axis2QuantityType=yQuantity, )
	xyDataObjects[matEvalXYObj].setValues(axis1QuantityType=xQuantity,
		axis2QuantityType=yQuantity, )

	#Plotting the dataset and material evaluation stress strain results on top
	#of each other for comparision purposes
	#
	chartName = xyp.charts.keys()[0]
	chart = xyp.charts[chartName]
	xy1 = xyDataObjects[self.ds1Name]
	c1 = session.Curve(xyData=xy1)
	xy2 = xyDataObjects[matEvalXYObj]
	c2 = session.Curve(xyData=xy2)
	chart.setValues(curvesToPlot=(c1, c2, ), )

	#Setting X and Y titles for the XY plots
	#
	chartCh = session.charts[chartName]
	chartCh.axes1[0].axisData.setValues(useSystemTitle=False,
			title='SDV_SDV24_EUTE')	
	chartCh.axes2[0].axisData.setValues(useSystemTitle=False,
			title='SDV_SDV24_EUTE')
	chartCh.axes2[0].axisData.setValues(useSystemTitle=False, 
	title='SDV_SDV22_EUTS')         
	
	#Plotting on the current viewport
	#                                   
	x = xyPlots[plotName]
	cvp.setValues(displayedObject=x)

	# Delete unnecessary xyDataObjects
	#
	for i in xyDataObjects.keys():
	    if i.startswith('SDV_SDV22_EUTS PI: INSTANCE_MAT_EVAL_1') or \
			i.startswith('SDV_SDV24_EUTE PI: INSTANCE_MAT_EVAL_1'):
	        del xyDataObjects[i]	


   
   #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    #Below function is required for mapping the material behavior for each
    #and every calibration plug-in kernel
    #
    def setValues(self, ds1Name=None, anaType=None, sigmasl=None, materialName=None, volStrain=None,
         dimension=None, numAnneals=None, numSteps=None, sigmaSCl=None, eL=None, refTemp=None,aPoisRat=None, 
         mPoisRat=None, sTGradL=None, sTGradU=None, xPt1=None, xPt2=None, xPt3=None, xPt4=None, xPt5=None, 
         yPt1=None, yPt2=None, yPt3=None, yPt4=None, yPt5=None, eval1=None, calibName=None, behavName=None, name=None, reposPath=None, plasticPoints=None, density=None):
    
        if not calibName == None:
            self.calibName = calibName
        if not behavName == None:
            self.behavName = behavName
        if not ds1Name == None:
            self.ds1Name = ds1Name
        if not anaType == None:
            self.anaType = anaType
        
        if not xPt1 == None:
            self.xPt1 = xPt1
        if not xPt2 == None:
            self.xPt2 = xPt2
        if not xPt3 == None:
            self.xPt3 = xPt3
        if not xPt4 == None:
            self.xPt4 = xPt4
        if not xPt5 == None:
            self.xPt5 = xPt5
        if not yPt1 == None:
            self.yPt1 = yPt1
        if not yPt2 == None:
            self.yPt2 = yPt2
        if not yPt3 == None:
            self.yPt3 = yPt3
        if not yPt4 == None:
            self.yPt4 = yPt4
        if not yPt5 == None:
            self.yPt5 = yPt5
        if not eval1==None:            
            self.eval1=eval1

        if not eL == None:
            self.eL = eL
        if not volStrain == None:
            self.volStrain = volStrain            
        if not plasticPoints == None:
            self.plasticPoints = plasticPoints
  
        self.startTransLoad = self.yPt1
        self.endTransLoad = self.yPt2
        self.startTransUnLoad = self.yPt4
        self.endTransUnLoad = self.yPt5    

        if not name == None:
            self.name = name
        if not reposPath==None:
            self.reposPath=reposPath
        if sigmasl == 'entersigmasl':

            self.sigmascl = sigmaSCl
        elif sigmasl == 'equalsigmasl':

            self.sigmascl = self.startTransLoad
        elif sigmasl == 'timessigmasl':

            self.sigmascl = 1.25 * self.startTransLoad

        if self.volStrain == 'enterVol':
            self.flag1 = 'entered'
        elif self.volStrain == 'eqVol':
            self.flag1 = 'notEntered'
        if not dimension == None:
            self.dimension = dimension
        if not numAnneals == None:
            self.numAnneals = numAnneals
        if not numSteps == None:
            self.numSteps = numSteps
        if sigmaSCl == None:
            self.sigmaSCl = sigmaSCl
        if not sTGradL == None:
            self.sTGradL = sTGradL
        if not sTGradU == None:
            self.sTGradU = sTGradU
        
        if not refTemp == None:
            self.refTemp = refTemp
        if not aPoisRat == None:
            self.aPoisRat = aPoisRat
        if not mPoisRat == None:
            self.mPoisRat = mPoisRat
        if not density == None:
            self.density = density
            
    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    #Function to calculate some of the mechanical constants using the picked
    #points
    #
    def calcConstants(self):
       try:
           self.austEa = self.yPt1/self.xPt1
       except:
           msg = "X coordinate of point 1 cannot be zero."
           raise ValueError, msg
       
       try:
           self.martEm = (self.yPt3 - self.yPt2)/(self.xPt3 - self.xPt2)
       except:
           msg = "X coordinates of point 2 and point 3 cannot be identical."
           raise ValueError, msg
       try:
           self.tStrainL = self.xPt3 -  (self.xPt3-self.xPt2)*self.yPt3/(self.yPt3 - self.yPt2)
       except:
           msg = "Y coordinates of point 2 and point 3 cannot be identical."
           raise ValueError, msg
       if self.flag1 == "entered":
           self.vStrain = self.eL
       elif self.flag1 == "notEntered":
           self.vStrain = self.tStrainL
       return self.austEa, self.martEm, self.tStrainL, self.vStrain, self.flag1
    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    #Function to generate a unique names for a one element model, part,
    #instance, material and step
    #
    def generateName(self, nameType=None, modelName=None, partName=None):

        if nameType == 'Model_mat_eval':
            existingNames= mdb.models.keys()
        elif nameType == 'Part_mat_eval':
            existingNames= mdb.models[modelName].parts.keys()
        elif nameType == 'Step_mat_eval':
            existingNames = mdb.models[modelName].steps.keys()
        elif nameType == 'Instance_mat_eval':
            existingNames= mdb.models[modelName].rootAssembly.instances.keys()
        elif nameType == 'MatName_mat_eval':
            existingNames=mdb.models[modelName].materials.keys()
        count=1        
        while 1:
            if nameType+'_'+str(count) in existingNames:
                count+=1
                continue
            else:
                newName=nameType+'_'+str(count)
            break
        return newName   
   #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~        
   #Function to generate a unique plot name
   #
    def generatePlotName(self, nameType):
        count=1       

	if nameType== 'matEvalPlot':

	    existingNames=session.xyPlots.keys()
	else:

	    existingNames=session.xyDataObjects.keys()
	while 1:
	    if nameType+'_'+str(count) in existingNames:
                count+=1
	        continue
	    else:
		newName=nameType+'_'+str(count)
		break
	return newName         
    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~        
    #Function to return a current viewport name
    #
    def getCurrentVp(self):
        vp = session.currentViewportName
        return vp        






nitinolSuperelasticPlasticBehavior_plugin.py

from abaqusGui import *

#Registering calibration behavior
#
toolset = getAFXApp().getAFXMainWindow().getPluginToolset()
toolset.registerMaterialCalibrationBehavior( 'Nitinol Superelastic-plastic', 'NitinolSuperelasticPlasticBehavior' )







nitinolSuperelasticPlasticBehaviorDB.py

from abaqusGui import *
from kernelAccess import session, mdb
from plottingUtils import plot
import os

thisPath = os.path.abspath(__file__)
thisDir = os.path.dirname(thisPath)
fileName = os.path.join(os.path.split(__file__)[0],'superElasticPlasticIcon.png')
fileName2 = os.path.join(os.path.split(__file__)[0],'tipSmall.png')
superElasticIcon = afxCreatePNGIcon(fileName)
tip1 = afxCreatePNGIcon(fileName2)
###########################################################################
# Class definition
###########################################################################

class NitinolSuperelasticPlasticBehaviorDB( MCBehaviorEditDB ):
    [
    ID_TIP_BTN,
    ID_RB1,
    ID_RB2,
    ID_RB3,
    ID_RB4,
    ID_RB5,
    ID_RB6,
    ID_RB7,
    ID_RB8,
    ID_RB9,
    ID_RB10,
    ID_PERFORM_EVAL,
    ID_REFRESH,
    ID_REFRESH1
    ] = range(MCBehaviorEditDB.ID_LAST,MCBehaviorEditDB.ID_LAST+14)

    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    def createContents( self ):
       
    
        modelName = self.form.modelName
        calibrationName = self.form.calibrationName
        calibration = mdb.models[ modelName ].calibrations[ calibrationName ]

        self.tipDB = None
        self.tipDB1 = None

        GroupBox_1 = FXGroupBox(p=self, text='Nitinol Material Parameters', opts=FRAME_GROOVE|LAYOUT_FILL_X)

        
        FXMAPFUNC(self, SEL_COMMAND, self.ID_TIP_BTN,NitinolSuperelasticPlasticBehaviorDB.onCmdTip)
        FXMAPFUNC(self, SEL_COMMAND, self.ID_PERFORM_EVAL, NitinolSuperelasticPlasticBehaviorDB.onCmdMatEval)
        FXMAPFUNC(self, SEL_COMMAND, self.ID_REFRESH, NitinolSuperelasticPlasticBehaviorDB.onCmdRefresh)  
        FXMAPFUNC(self, SEL_COMMAND, self.ID_REFRESH1, NitinolSuperelasticPlasticBehaviorDB.onCmdPlastRefresh)
        
        
        FXMAPFUNC(self, SEL_COMMAND, self.ID_RB3, NitinolSuperelasticPlasticBehaviorDB.onRadioClick1)
        FXMAPFUNC(self, SEL_COMMAND, self.ID_RB4, NitinolSuperelasticPlasticBehaviorDB.onRadioClick1)
        FXMAPFUNC(self, SEL_COMMAND, self.ID_RB5, NitinolSuperelasticPlasticBehaviorDB.onRadioClick1)
        
        
        FXMAPFUNC(self, SEL_COMMAND, self.ID_RB6, NitinolSuperelasticPlasticBehaviorDB.onRadioClick2)
        FXMAPFUNC(self, SEL_COMMAND, self.ID_RB7, NitinolSuperelasticPlasticBehaviorDB.onRadioClick2)
        
        FXMAPFUNC(self, SEL_COMMAND, self.ID_RB8, NitinolSuperelasticPlasticBehaviorDB.onRadioClick3)
        FXMAPFUNC(self, SEL_COMMAND, self.ID_RB9, NitinolSuperelasticPlasticBehaviorDB.onRadioClick3)
        FXMAPFUNC(self, SEL_COMMAND, self.ID_RB10, NitinolSuperelasticPlasticBehaviorDB.onRadioClick3)

        
        self.dataSetCombo = AFXComboBox(p=GroupBox_1, ncols=10, nvis=1, text='Data set:', 
                        tgt=self.form.ds1NameKw, sel=0)
                              
        self.dataSetCombo.setMaxVisible(10)
        
        tabBook = FXTabBook(p=GroupBox_1, tgt=None, sel=0, opts=LAYOUT_FILL_X)
        
        #For the Points tab
        #
        superelasticPlasticTab = FXTabItem(p=tabBook, text='Points')
        tab1Frame = FXVerticalFrame(tabBook,FRAME_RAISED)
        GroupBox_2 = FXGroupBox(p=tab1Frame, text='Pick/Enter Points', opts=FRAME_GROOVE|LAYOUT_FILL_X|LAYOUT_FILL_Y)
        icon = afxCreatePNGIcon(thisDir+r'/tipSmall.png')
        w=FXButton(p=GroupBox_2, text='\tShow Tip', ic=icon, tgt=self, sel=self.ID_TIP_BTN,opts=BUTTON_TOOLBAR | FRAME_RAISED|LAYOUT_RIGHT)  
       
         
        #For Point 1
        #
	hframe1= FXHorizontalFrame(p=GroupBox_2, opts=0, x=0, y=0, w=0, h=0,
			pl=0, pr=0, pt=0, pb=0)
	verFrame1 = FXVerticalFrame(p=hframe1, opts=0, x=0, y=0, w=0, h=0,
			pl=0, pr=0, pt=0, pb=0) 

	self.hframe17=FXHorizontalFrame(p=GroupBox_2, opts=0, x=0, y=0, w=0, h=0,
			pl=0, pr=0, pt=0, pb=0)            
	hframe1_1= FXHorizontalFrame(p=verFrame1, opts=0, x=0, y=0, w=0, h=0,
			pl=0, pr=0, pt=0, pb=0)
	self.lb1=FXLabel(p=hframe1_1, text='(1) Start of transformation during loading   ', ic=None, opts=LAYOUT_CENTER_Y|JUSTIFY_LEFT)
        icon = afxCreatePNGIcon(thisDir+r'/selectIcon.png')
	tipText1='\tPick Point1 in the viewport'
	self.pt1PickBtn = FXButton(p=hframe1_1, text=tipText1,ic=icon, tgt=self.form.tgtPt1, sel=AFXMode.ID_ACTIVATE, 
	opts=BUTTON_TOOLBAR | FRAME_RAISED | LAYOUT_CENTER_Y)
	self.Tf1=AFXTextField(p=hframe1_1, ncols=10, labelText='X', tgt=self.form.xPt1Kw, sel=0)
	self.Tf2=AFXTextField(p=hframe1_1, ncols=10, labelText='Y', tgt=self.form.YPt1Kw, sel=0)
        self.refreshBtn = FXButton(p=hframe1_1, text='Update viewport', tgt=self, sel=self.ID_REFRESH, 
        opts=BUTTON_TOOLBAR | FRAME_RAISED | LAYOUT_CENTER_Y) 
	


	#For Point 2
	#
	hframe3= FXHorizontalFrame(p=verFrame1, opts=0, x=0, y=0, w=0, h=0,
			pl=0, pr=0, pt=0, pb=0)        
	self.lb2=FXLabel(p=hframe3, text='(2) End of transformation during loading     ', ic=None, opts=LAYOUT_CENTER_Y|JUSTIFY_LEFT)        
        icon = afxCreatePNGIcon(thisDir+r'/selectIcon.png')
	tipText2='\tPick Point2 in the viewport'
	self.pt2PickBtn = FXButton(p=hframe3, text=tipText2,ic=icon, tgt=self.form.tgtPt2, sel=AFXMode.ID_ACTIVATE, 
		opts=BUTTON_TOOLBAR | FRAME_RAISED | LAYOUT_CENTER_Y)  

	self.Tf3=AFXTextField(p=hframe3, ncols=10, labelText='X', tgt=self.form.xPt2Kw, sel=0)
	self.Tf4=AFXTextField(p=hframe3, ncols=10, labelText='Y', tgt=self.form.YPt2Kw, sel=0)
        self.refreshBtn = FXButton(p=hframe3, text='Update viewport', tgt=self, sel=self.ID_REFRESH, 
        opts=BUTTON_TOOLBAR | FRAME_RAISED | LAYOUT_CENTER_Y) 
	
	#For Point 3
	#
	hframe5= FXHorizontalFrame(p=verFrame1, opts=0, x=0, y=0, w=0, h=0,
			pl=0, pr=0, pt=0, pb=0)        
	self.spaces=31*' '
	self.lb3=FXLabel(p=hframe5, text='(3) A point in Martensite'+self.spaces, ic=None, opts=LAYOUT_CENTER_Y|JUSTIFY_LEFT)        
        icon = afxCreatePNGIcon(thisDir+r'/selectIcon.png')
	tipText3='\tPick Point3 in the viewport'
	self.pt3PickBtn = FXButton(p=hframe5, text=tipText3,ic=icon, tgt=self.form.tgtPt3, sel=AFXMode.ID_ACTIVATE, 
	opts=BUTTON_TOOLBAR | FRAME_RAISED | LAYOUT_CENTER_Y) 

	self.Tf5=AFXTextField(p=hframe5, ncols=10, labelText='X', tgt=self.form.xPt3Kw, sel=0)
	self.Tf6=AFXTextField(p=hframe5, ncols=10, labelText='Y', tgt=self.form.YPt3Kw, sel=0)
        self.refreshBtn = FXButton(p=hframe5, text='Update viewport', tgt=self, sel=self.ID_REFRESH, 
        opts=BUTTON_TOOLBAR | FRAME_RAISED | LAYOUT_CENTER_Y)  
	

	#For Point 4
	#
	hframe7= FXHorizontalFrame(p=verFrame1, opts=0, x=0, y=0, w=0, h=0,
			pl=0, pr=0, pt=0, pb=0)        
	self.lb4=FXLabel(p=hframe7, text='(4) Start of transformation during unloading', ic=None, opts=LAYOUT_CENTER_Y|JUSTIFY_LEFT)        
        tipText4='\tPick Point4 in the viewport'
	icon = afxCreatePNGIcon(thisDir+r'/selectIcon.png')
	self.pt4PickBtn = FXButton(p=hframe7, text=tipText4,ic=icon, tgt=self.form.tgtPt4, sel=AFXMode.ID_ACTIVATE, 
	opts=BUTTON_TOOLBAR | FRAME_RAISED | LAYOUT_CENTER_Y)      
	self.Tf7=AFXTextField(p=hframe7, ncols=10, labelText='X', tgt=self.form.xPt4Kw, sel=0)
	self.Tf8=AFXTextField(p=hframe7, ncols=10, labelText='Y', tgt=self.form.YPt4Kw, sel=0)
        self.refreshBtn = FXButton(p=hframe7, text='Update viewport', tgt=self, sel=self.ID_REFRESH, 
        opts=BUTTON_TOOLBAR | FRAME_RAISED | LAYOUT_CENTER_Y) 	                           
	

	#For Point 5
	#
	hframe9= FXHorizontalFrame(p=verFrame1, opts=0, x=0, y=0, w=0, h=0,
			pl=0, pr=0, pt=0, pb=0)        
	self.lb4=FXLabel(p=hframe9, text='(5) End of transformation during unloading  ', ic=None, opts=LAYOUT_CENTER_Y|JUSTIFY_LEFT)        
        tipText5='\tPick Point5 in the viewport'
	icon = afxCreatePNGIcon(thisDir+r'/selectIcon.png')
	self.pt5PickBtn = FXButton(p=hframe9, text=tipText5,ic=icon, tgt=self.form.tgtPt5, sel=AFXMode.ID_ACTIVATE, 
	opts=BUTTON_TOOLBAR | FRAME_RAISED | LAYOUT_CENTER_Y)
	self.Tf9=AFXTextField(p=hframe9, ncols=10, labelText='X', tgt=self.form.xPt5Kw, sel=0)
	self.Tf10=AFXTextField(p=hframe9, ncols=10, labelText='Y', tgt=self.form.YPt5Kw, sel=0)
	self.refreshBtn = FXButton(p=hframe9, text='Update viewport', tgt=self, sel=self.ID_REFRESH, 
        opts=BUTTON_TOOLBAR | FRAME_RAISED | LAYOUT_CENTER_Y)                            

        
        #For plastic point picking
        #
        self.elasticPlasticP1HF5 = FXHorizontalFrame(p=GroupBox_2, opts=LAYOUT_FILL_X, x=0, y=0, w=0, h=0,pl=0, pr=0, pt=0, pb=0)
        self.elasticPlasticP1PlasticPtsLBL = FXLabel(p=self.elasticPlasticP1HF5, text='Plastic points:', ic=None, opts=LAYOUT_CENTER_Y )

        icon = afxCreatePNGIcon(thisDir+r'/selectIcon.png')                                             
        self.elasticPlasticP11PickPlasticBTN = FXButton(p=self.elasticPlasticP1HF5, 
                                                       text='\tPick the Plastic Point\nin the Viewport', 
                                                       ic=icon,
                                                       tgt=self.form.tgtPPP,
                                                       sel=AFXMode.ID_ACTIVATE,
                                                       opts=BUTTON_TOOLBAR | FRAME_RAISED | LAYOUT_CENTER_Y)
        self.lb4=FXLabel(p=self.elasticPlasticP1HF5, text='(only for superelastic plastic behavior)', ic=None, opts=LAYOUT_CENTER_Y|JUSTIFY_LEFT)
        self.refreshBtn = FXButton(p=self.elasticPlasticP1HF5,text='Update viewport', tgt=self, sel=self.ID_REFRESH1, 
        opts=BUTTON_TOOLBAR | FRAME_RAISED | LAYOUT_CENTER_Y) 
        
        # Table for plastic points
        #
        self.elasticPlasticP1VF1 = FXVerticalFrame(GroupBox_2, FRAME_SUNKEN|FRAME_THICK|LAYOUT_FILL_X,0,0,0,0, 0,0,0,0)
        self.elasticPlasticP1Table = AFXTable(self.elasticPlasticP1VF1, 5, 2, 5, 2, self.form.plasticPointsKw, 0, AFXTABLE_EDITABLE|AFXTABLE_COLUMN_RESIZABLE|AFXTABLE_NORMAL|LAYOUT_FILL_X)

        self.elasticPlasticP1Table.setLeadingRows(1)
        self.elasticPlasticP1Table.setLeadingRowLabels('Strain\tStress')
        self.elasticPlasticP1Table.setStretchableColumn( self.elasticPlasticP1Table.getNumColumns()-1)
        self.elasticPlasticP1Table.showHorizontalGrid(True)
        self.elasticPlasticP1Table.showVerticalGrid(True)
        self.elasticPlasticP1Table.setPopupOptions(
            AFXTable.POPUP_CUT|AFXTable.POPUP_COPY
           |AFXTable.POPUP_PASTE
           |AFXTable.POPUP_INSERT_ROW
           |AFXTable.POPUP_DELETE_ROW
           |AFXTable.POPUP_CLEAR_CONTENTS
           |AFXTable.POPUP_READ_FROM_FILE
        )

        hframe10= FXHorizontalFrame(p=GroupBox_2, opts=0, x=0, y=0, w=0, h=0,
                    pl=0, pr=0, pt=0, pb=0)
                
        #Check button for one element model submission for the calibrated material evaluation
        #
        self.chkBtn = FXCheckButton(hframe10, 'Perform material evaluation with one element model',  self, self.ID_PERFORM_EVAL)
        self.chkBtn.setCheck(FALSE)  
        
        message = 'Some positive slope for the transformation zone will help the convergence.'
        AFXNote(self.hframe17, message, opts=NOTE_INFORMATION, x=0, y=0)  
        
        #For the 'Data tab'
        #
        dataTab = FXTabItem(p=tabBook, text='Data')
        self.tab2Frame = FXVerticalFrame(tabBook,FRAME_RAISED)
        
        self.gb1 = FXGroupBox(p=self.tab2Frame, text='Analysis Type', opts=FRAME_GROOVE|LAYOUT_FILL_X)
  
        self.anaHframe6=FXHorizontalFrame(p=self.gb1, opts=0, x=0, y=0, w=0, h=0,
            pl=0, pr=0, pt=0, pb=0)
        self.sw = FXSwitcher(self.gb1)
        
        self.rb1=FXRadioButton(self.anaHframe6, 'Abaqus/Standard', self.sw, FXSwitcher.ID_OPEN_FIRST)
        self.rb2=FXRadioButton(self.anaHframe6, 'Abaqus/Explicit', self.sw, FXSwitcher.ID_OPEN_FIRST+1)
        self.vframe2 = FXVerticalFrame(p=self.sw, opts=0, x=0, y=0, w=0, h=0,
                    pl=0, pr=0, pt=0, pb=0)
        text1='Number of annealings to be performed'
        self.tf1=AFXTextField(p=self.vframe2, ncols=5, labelText=text1, tgt=self.form.nAnnealsKw, sel=0)
        text2='Annealing step numbers seperated by comma'
        self.tf2=AFXTextField(p=self.vframe2, ncols=5, labelText=text2, tgt=self.form.nStepsKw, sel=0)
        self.explHf=FXHorizontalFrame(p=self.sw, opts=0, x=0, y=0, w=0, h=0, pl=0, pr=0, pt=0, pb=0)
        self.blankLb=FXLabel(p=self.explHf, text='  ', ic=None, opts=LAYOUT_CENTER_Y|JUSTIFY_LEFT)        
        self.rb8=FXRadioButton(self.explHf, '1D', self, self.ID_RB8)
        self.rb9=FXRadioButton(self.explHf, '2D', self, self.ID_RB9)
        self.rb10=FXRadioButton(self.explHf, '3D', self, self.ID_RB10)
        self.rb10.setCheck(TRUE)
        self.denstf=AFXTextField(p=self.explHf, ncols=10, labelText="Material Density", tgt=self.form.densKw, sel=0)



        #Mechanical constants
        #
        self.gb2 = FXGroupBox(p=self.tab2Frame, text='Mechanical Constants', opts=FRAME_GROOVE|LAYOUT_FILL_X)
        self.hframe3=FXHorizontalFrame(p=self.gb2, opts=0, x=0, y=0, w=0, h=0,
            pl=0, pr=0, pt=0, pb=0)
        self.tf3=AFXTextField(p=self.hframe3, ncols=5, labelText="Austenite Poisson's ratio", tgt=self.form.aPoisKw, sel=0)
        self.tf4=AFXTextField(p=self.hframe3, ncols=5, labelText="Martensite Poisson's ratio", tgt=self.form.mPoisKw, sel=0)
        self.tf5=AFXTextField(p=self.hframe3, ncols=5, labelText="Reference temperature", tgt=self.form.rTempKw, sel=0)
        self.hframe4=FXHorizontalFrame(p=self.gb2, opts=0, x=0, y=0, w=0, h=0,
            pl=0, pr=0, pt=0, pb=0)
        self.tf5=AFXTextField(p=self.hframe4, ncols=5, labelText="Stress/Temperature gradient (Loading)", tgt=self.form.tGradLKw, sel=0)
        self.tf6=AFXTextField(p=self.hframe4, ncols=5, labelText="Stress/Temperature gradient (UnLoading)", tgt=self.form.tGradUKw, sel=0)
        self.vframe4=FXVerticalFrame(p=self.gb2, opts=0, x=0, y=0, w=0, h=0,
            pl=0, pr=0, pt=0, pb=0)
        txtLb5="Start of transformation stress in compression (Loading)"            
        self.lb5=FXLabel(p=self.vframe4, text=txtLb5, ic=None, opts=LAYOUT_CENTER_Y|JUSTIFY_LEFT)  
        self.hframe5=FXHorizontalFrame(p=self.vframe4, opts=0, x=0, y=0, w=0, h=0,
            pl=0, pr=0, pt=0, pb=0)

        self.rb3=FXRadioButton(self.hframe5, '',self, self.ID_RB3)
        
        self.tf7=AFXTextField(p=self.hframe5, ncols=5, labelText="Enter value", tgt=self.form.sigSClKw, sel=0)
        afxDisableWidgetTree(self.tf7)
        
        self.rb4=FXRadioButton(self.hframe5, 'Same as in tension',self, self.ID_RB4)
        self.rb4.setCheck(TRUE)

        self.rb5=FXRadioButton(self.hframe5, '1.25 times as in tension',self, self.ID_RB5)
        self.vframe5=FXVerticalFrame(p=self.gb2, opts=0, x=0, y=0, w=0, h=0,
            pl=0, pr=0, pt=0, pb=0)
        txtLb6="Volumetric transformation strain"            
        self.lb6=FXLabel(p=self.vframe4, text=txtLb6, ic=None, opts=LAYOUT_CENTER_Y|JUSTIFY_LEFT)
        self.hframe6=FXHorizontalFrame(p=self.vframe5, opts=0, x=0, y=0, w=0, h=0,
            pl=0, pr=0, pt=0, pb=0)

        self.rb6=FXRadioButton(self.hframe6, '',self, self.ID_RB6)
        self.rb6.setCheck(TRUE)
        self.tf8=AFXTextField(p=self.hframe6, ncols=5, labelText="Enter value", tgt=self.form.elKw, sel=0)

        self.rb7=FXRadioButton(self.hframe6, 'Same as uniaxial transformation strain',self, self.ID_RB7)
   
    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    #Function to plot the points in the viewport with different symbols
    #
    def plotPickedPoint(self, Point1=None,Point2=None, Point3=None, Point4=None, Point5=None, plasticPoints=None):

        modelName = self.form.modelName
        calibrationName = self.form.calibrationName
        dsName = self.form.ds1NameKw.getValue()

        data={}
        if Point1 and Point2 and Point3 and Point4 and Point5:
            data[Point1], data[Point2], data[Point3], data[Point4], data[Point5]= ("-pt1","FILLED_CIRCLE"),\
            ("-pt2", "FILLED_SQUARE"), ("-pt3", "FILLED_TRI"), ("-pt4", "HOLLOW_SQUARE"), ("-pt5", "HOLLOW_CIRCLE")
            for Point in (Point1, Point2, Point3, Point4, Point5):                            
                plot(data=(Point,), xyName=dsName+data[Point][0], display=data[Point][1], plotName=dsName, append=True, color = 'Blue') 
        
        if Point1: 
           Point=Point1
           num="-pt1"
           mrkr="FILLED_CIRCLE"
        elif Point2: 
           Point=Point2
           num="-pt2"
           mrkr="FILLED_SQUARE"
        elif Point3: 
           Point=Point3
           num="-pt3"
           mrkr="FILLED_TRI"
        elif Point4: 
           Point=Point4
           num="-pt4"
           mrkr="HOLLOW_SQUARE"
        elif Point5:
           Point=Point5
           num="-pt5"
           mrkr="HOLLOW_CIRCLE"
        else:
           Point=''

        if mdb.models[ modelName ].calibrations[ calibrationName ].dataSets.has_key( dsName ):
           if plasticPoints:

               plot(data=plasticPoints, xyName=dsName+"-PlasticPt", display="HOLLOW_CIRCLE", plotName=dsName, append=True, color = 'Brown')

           if Point:
              plot(data=(Point,), xyName=dsName+num, display=mrkr, plotName=dsName, append=True, color = 'Blue')
        else:
           showAFXErrorDialog( self, 'Dataset %r does not exist.' % dsName) 

        return 1   
   #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
   #Function to update the viewport when stress strain values are changed
   #from the text fields
   #
    def onCmdRefresh(self, sender, sel, ptr):
        try: 
            numRows=self.elasticPlasticP1Table.getNumRows()
            pt1=(self.form.xPt1Kw.getValue(),self.form.YPt1Kw.getValue())
            pt2=(self.form.xPt2Kw.getValue(),self.form.YPt2Kw.getValue())
            pt3=(self.form.xPt3Kw.getValue(),self.form.YPt3Kw.getValue())
            pt4=(self.form.xPt4Kw.getValue(),self.form.YPt4Kw.getValue())
            pt5=(self.form.xPt5Kw.getValue(),self.form.YPt5Kw.getValue())
            self.plotPickedPoint(Point1=pt1, Point2=pt2, Point3=pt3, Point4=pt4, Point5=pt5)
            
        except:
            showAFXErrorDialog( self, "Plot cannot be updated in the current viewort\n" )
 #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
   #Function to update the viewport when stress strain values are changed
   #from the cells of the plastic points table using 'Update viewport button'
   #
    def onCmdPlastRefresh(self, sender, sel, ptr):
        try: 
            numRows=self.elasticPlasticP1Table.getNumRows()
            numColumns=self.elasticPlasticP1Table.getNumColumns()
    
            tableData = []
            for i in range(1, numRows):
                x=self.elasticPlasticP1Table.getItemValue(i,0)
                y=self.elasticPlasticP1Table.getItemValue(i,1)
                tableData.append((float(x),float(y)))
      
            self.plotPickedPoint(plasticPoints=tableData)
        except:
            showAFXErrorDialog( self, "Plot cannot be updated in the current viewort\n" )
            
   #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    def show( self ):
        modelName = self.form.modelName
        calibrationName = self.form.calibrationName
        behaviorName = self.form.behaviorName
        behavior = mdb.models[ modelName ].calibrations[ calibrationName ].behaviors[ behaviorName ]                
        mdb.models[ modelName ].calibrations[ calibrationName ].registerQuery( self.updateDataSets )
        MCBehaviorEditDB.show( self )
        #plot the behavior when showing the dialog
        #
        dsName = behavior.ds1Name
        if dsName:
            dsObj = mdb.models[modelName].calibrations[calibrationName].dataSets[dsName]
            plastPoints= behavior.plasticPoints
            if plastPoints:
                self.plotPickedPoint(plasticPoints=behavior.plasticPoints)
            self.plotPickedPoint(Point1=(behavior.xPt1,behavior.yPt1),Point2=(behavior.xPt2,behavior.yPt2), 
            Point3=(behavior.xPt3,behavior.yPt3), Point4=(behavior.xPt4,behavior.yPt4), 
            Point5=(behavior.xPt5,behavior.yPt5), plasticPoints=plastPoints)
            if behavior.anaType == 'std':
                self.form.anaTypeKw.setValue('std')
            elif behavior.anaType == 'expl':
                self.form.anaTypeKw.setValue('expl')
                                       
    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    def hide( self ):

        ds1Name = self.form.ds1NameKw.getValue()        
        modelName = self.form.modelName
        calibrationName = self.form.calibrationName
        mdb.models[ modelName ].calibrations[ calibrationName ].unregisterQuery( self.updateDataSets )
        
        for i in range(1,6): 
            del session.xyDataObjects[ds1Name+"-pt"+str(i)]
        
        del session.xyDataObjects[ds1Name+"-PlasticPt"]
        self.form.tgtPt1.deactivate(True)
        self.form.tgtPt2.deactivate(True)
        self.form.tgtPt3.deactivate(True)
        self.form.tgtPt4.deactivate(True)
        self.form.tgtPt5.deactivate(True)
        self.form.tgtPPP.deactivate(True)
        
        MCBehaviorEditDB.hide( self )    
    
    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    def updateDataSets( self ):
        
        modelName = self.form.modelName

        calibrationName = self.form.calibrationName
        behaviorName = self.form.behaviorName
        keys = mdb.models[ modelName ].calibrations[ calibrationName ].dataSets.keys()
        keys.sort()

        # if ds1Name not in keys, then clear it from the keyword and the behavior
        #
        ds1Name = self.form.ds1NameKw.getValue()

        if not ds1Name in keys:

            self.form.ds1NameKw.setValue('')
            mdb.models[ modelName ].calibrations[ calibrationName ].behaviors[ behaviorName ].setValues(ds1Name='')
        self.dataSetCombo.clearItems()
        for key in keys:
            self.dataSetCombo.appendItem( key )        
   #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
    def processUpdates(self):
    
        if self.rb1.getCheck():
           self.form.anaTypeKw.setValue('std')
          
        elif self.rb2.getCheck():
            self.form.anaTypeKw.setValue('expl')
	
   #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    def onRadioClick(self, sender, sel, ptr):
        if SELID(sel) == self.ID_RB1:
            self.rb1.setCheck(TRUE)
            self.rb2.setCheck(FALSE)
            self.form.anaTypeKw.setValue('std')
            afxDisableWidgetTree(self.explHf)
            afxEnableWidgetTree(self.vframe2)
            
        elif SELID(sel) == self.ID_RB2:
            self.rb1.setCheck(FALSE)
            self.rb2.setCheck(TRUE)
            self.form.anaTypeKw.setValue('expl')
            afxEnableWidgetTree(self.explHf)
            afxDisableWidgetTree(self.vframe2)
    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    def onRadioClick1(self, sender, sel, ptr):
        if SELID(sel) == self.ID_RB3:
            self.rb3.setCheck(TRUE)
            self.form.sigmaslKw.setValue('entersigmasl')
            afxEnableWidgetTree(self.tf7)
            self.rb4.setCheck(FALSE)
            self.rb5.setCheck(FALSE)
        elif SELID(sel) == self.ID_RB4:
            self.rb4.setCheck(TRUE)
            afxDisableWidgetTree(self.tf7)
            self.form.sigmaslKw.setValue('equalsigmasl')
            self.rb3.setCheck(FALSE)
            self.rb5.setCheck(FALSE)
        elif SELID(sel) == self.ID_RB5:
            self.rb5.setCheck(TRUE)
            afxDisableWidgetTree(self.tf7)
            self.form.sigmaslKw.setValue('timessigmasl')
            self.rb4.setCheck(FALSE)
            self.rb3.setCheck(FALSE)
            
	#~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    def onRadioClick2(self, sender, sel, ptr):
        if SELID(sel) == self.ID_RB6:
            self.rb6.setCheck(TRUE)
            afxEnableWidgetTree(self.tf8)
            self.form.volStrainKw.setValue('enterVol')
            self.rb7.setCheck(FALSE)

        elif SELID(sel) == self.ID_RB7:
            self.rb7.setCheck(TRUE)
            self.form.volStrainKw.setValue('eqVol')
            afxDisableWidgetTree(self.tf8)
            self.rb6.setCheck(FALSE)
    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~        
    def onRadioClick3(self, sender, sel, ptr):
        if SELID(sel) == self.ID_RB8:
            self.rb8.setCheck(TRUE)
            self.form.dimensionKw.setValue('1D')
            self.rb9.setCheck(FALSE)
            self.rb10.setCheck(FALSE)

        elif SELID(sel) == self.ID_RB9:
            self.rb9.setCheck(TRUE)
            self.form.dimensionKw.setValue('2D')
            self.rb8.setCheck(FALSE)
            self.rb10.setCheck(FALSE)

        elif SELID(sel) == self.ID_RB10:
            self.rb10.setCheck(TRUE)
            self.form.dimensionKw.setValue('3D')
            self.rb8.setCheck(FALSE)
            self.rb9.setCheck(FALSE)
	#~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    def onCmdMatEval(self, sender, sel, ptr):
        if self.chkBtn.getCheck():

            self.form.eval1Kw.setValue(True)
        else:

            self.form.eval1Kw.setValue(False)
                    
    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    def setPoint1FromXY(self, picked_point):
 
        # set the keyword in the form
        #
        self.form.xPt1Kw.setValue(str(picked_point[0]))
        self.form.YPt1Kw.setValue(str(picked_point[1]))        
        # set the text field to the keyword
        #
        self.setPoint1TFtoKw()  
        pt1=picked_point
        self.plotPickedPoint(Point1=pt1)
        # set pick button to unpushed
        #
        self.pt1PickBtn.setState(STATE_UP) 
    
    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~        

    def setPoint1TFtoKw(self):
        
        self.Pt1Txt1 = self.form.xPt1Kw.getValueAsString()
        self.Pt1Txt2 = self.form.YPt1Kw.getValueAsString()
        self.Tf1.setText(self.Pt1Txt1)
        self.Tf2.setText(self.Pt1Txt2) 
    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    def setPoint2FromXY(self, picked_point):

        # set the keyword in the form
        #
        self.form.xPt2Kw.setValue(str(picked_point[0]))
        self.form.YPt2Kw.setValue(str(picked_point[1]))        


        self.setPoint2TFtoKw()  
        pt2=picked_point
        self.plotPickedPoint(Point2=pt2)
        # set pick button to unpushed
        #
        self.pt2PickBtn.setState(STATE_UP)         
    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~        

    def setPoint2TFtoKw(self):
        
        self.Pt2Txt1 = self.form.xPt2Kw.getValueAsString()
        self.Pt2Txt2 = self.form.YPt2Kw.getValueAsString()
        self.Tf3.setText(self.Pt2Txt1)
        self.Tf4.setText(self.Pt2Txt2)   
        
    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    def setPoint3FromXY(self, picked_point):

        # set the keyword in the form
        #
        self.form.xPt3Kw.setValue(str(picked_point[0]))
        self.form.YPt3Kw.setValue(str(picked_point[1]))        

        self.setPoint3TFtoKw()  
        pt3=picked_point
        self.plotPickedPoint(Point3=pt3)
        # set pick button to unpushed
        #
        self.pt3PickBtn.setState(STATE_UP)         
    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~        

    def setPoint3TFtoKw(self):
        
        self.Pt3Txt1 = self.form.xPt3Kw.getValueAsString()
        self.Pt3Txt2 = self.form.YPt3Kw.getValueAsString()
        self.Tf5.setText(self.Pt3Txt1)
        self.Tf6.setText(self.Pt3Txt2)
        
    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    def setPoint4FromXY(self, picked_point):

        # set the keyword in the form
        #
        self.form.xPt4Kw.setValue(str(picked_point[0]))
        self.form.YPt4Kw.setValue(str(picked_point[1]))        


        self.setPoint4TFtoKw()  
        pt4=picked_point
        self.plotPickedPoint(Point4=pt4)
        # set pick button to unpushed
        #
        self.pt4PickBtn.setState(STATE_UP)         
    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~        

    def setPoint4TFtoKw(self):
        
        self.Pt4Txt1 = self.form.xPt4Kw.getValueAsString()
        self.Pt4Txt2 = self.form.YPt4Kw.getValueAsString()
        self.Tf7.setText(self.Pt4Txt1)
        self.Tf8.setText(self.Pt4Txt2)
        
    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    def setPoint5FromXY(self, picked_point):

        # set the keyword in the form
        #
        self.form.xPt5Kw.setValue(str(picked_point[0]))
        self.form.YPt5Kw.setValue(str(picked_point[1]))        

        self.setPoint5TFtoKw()  
        pt5=picked_point
        self.plotPickedPoint(Point5=pt5)
        # set pick button to unpushed
        #
        self.pt5PickBtn.setState(STATE_UP)         
    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~        

    def setPoint5TFtoKw(self):
        
        self.Pt5Txt1 = self.form.xPt5Kw.getValueAsString()
        self.Pt5Txt2 = self.form.YPt5Kw.getValueAsString()
        self.Tf9.setText(self.Pt5Txt1)
        self.Tf10.setText(self.Pt5Txt2)
        
   #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    def onCmdTip(self, sender, sel, ptr):
        if not self.tipDB:
            self.tipDB = TipDB(self)
            self.tipDB.create()

        self.tipDB.show()

     
        
##########################################################################
# Class definition
###########################################################################

class TipDB(AFXDialog):
    
    #numInstance = 0
    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    def __init__(self, dbOwner):

        #TipDB.numInstance += 1
        # Construct the base class.
        #
        AFXDialog.__init__(self, 'Superelasticplastic Behavior Tip',
            self.DISMISS, DIALOG_NORMAL|DIALOG_UNPOST_DESTROY|DECOR_RESIZE)

        icon = superElasticIcon
        self.label = FXLabel(self,'',icon)
        







nitinolSuperelasticPlasticBehaviorForm.py

from abaqusGui import *
from symbolicConstants import SymbolicConstant
from kernelAccess import session, mdb

###########################################################################
# Class definition
###########################################################################

class NitinolSuperelasticPlasticBehaviorForm( MCBehaviorEditForm ):

    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    def createKeywords( self ):
    
       
        self.ds1NameKw = AFXStringKeyword( self.cmd, 'ds1Name', False)

        self.anaTypeKw = AFXStringKeyword(self.cmd, 'anaType', TRUE, 'std')
        self.sigmaslKw = AFXStringKeyword(self.cmd, 'sigmasl', TRUE, 'equalsigmasl')
        self.volStrainKw = AFXStringKeyword(self.cmd, 'volStrain', TRUE, 'enterVol')
        self.dimensionKw = AFXStringKeyword(self.cmd, 'dimension', TRUE, '3D')
        self.nAnnealsKw = AFXIntKeyword(self.cmd, 'numAnneals', True, 1)
        self.nStepsKw = AFXStringKeyword(self.cmd, 'numSteps', True, '2')
        self.sigSClKw = AFXStringKeyword(self.cmd,'sigmaSCl',True,'1')
        self.elKw = AFXStringKeyword(self.cmd,'eL',True,'0')
        self.rTempKw=AFXFloatKeyword(self.cmd,'refTemp', True, 22.0)
        self.aPoisKw=AFXFloatKeyword(self.cmd,'aPoisRat', True, 0.33)
        self.mPoisKw=AFXFloatKeyword(self.cmd,'mPoisRat', True, 0.33)
        self.tGradLKw=AFXFloatKeyword(self.cmd,'sTGradL', True, 5.)
        self.tGradUKw=AFXFloatKeyword(self.cmd,'sTGradU', True, 5.)
        self.xPt1Kw=AFXFloatKeyword(self.cmd,'xPt1', True, 1.)
        self.YPt1Kw=AFXFloatKeyword(self.cmd,'yPt1', True, 1.)
        self.xPt2Kw=AFXFloatKeyword(self.cmd,'xPt2', True, 1.)
        self.YPt2Kw=AFXFloatKeyword(self.cmd,'yPt2', True, 1.)
        self.xPt3Kw=AFXFloatKeyword(self.cmd,'xPt3', True, 1.)
        self.YPt3Kw=AFXFloatKeyword(self.cmd,'yPt3', True, 1.)
        self.xPt4Kw=AFXFloatKeyword(self.cmd,'xPt4', True, 1.)
        self.YPt4Kw=AFXFloatKeyword(self.cmd,'yPt4', True, 1.)
        self.xPt5Kw=AFXFloatKeyword(self.cmd,'xPt5', True, 1.)
        self.YPt5Kw=AFXFloatKeyword(self.cmd,'yPt5', True, 1.)
        self.plasticPointsKw = AFXTableKeyword(command=self.cmd,
                                                       name='plasticPoints', 
                                                       isRequired=True,
                                                       minLength=0,
                                                       maxLength=-1,
                                                       opts=AFXTABLE_TYPE_FLOAT)
        self.eval1Kw = AFXBoolKeyword(command=self.cmd,name='eval1',isRequired=True,defaultValue=False)       

        self.calibNameKw=AFXStringKeyword(self.cmd, 'calibName', isRequired=True, defaultValue='')
        self.behavNameKw=AFXStringKeyword(self.cmd, 'behavName', isRequired=True, defaultValue='')
        self.densKw = AFXFloatKeyword(self.cmd, 'density', isRequired=True, defaultValue=1e-2)
        self.tgtPt1 = Point1PickProcedure1(self.getOwner(),self)
        self.tgtPt2 = Point2PickProcedure1(self.getOwner(),self)
        self.tgtPt3 = Point3PickProcedure1(self.getOwner(),self)
        self.tgtPt4 = Point4PickProcedure1(self.getOwner(),self)
        self.tgtPt5 = Point5PickProcedure1(self.getOwner(),self)
        self.tgtPPP = PlasticPointPickProcedure1(self.getOwner(),self)
        
    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    def doCustomChecks(self):
        
        if len(self.materialNameKw.getValue()) > 38:
            msg = "Make sure that given material name does not exceed 38 characters."
            showAFXErrorDialog( getAFXApp().getAFXMainWindow(), msg )
            return 0

        self.calibNameKw.setValue(self.calibrationName)
        self.behavNameKw.setValue(self.behaviorName)
        if self.nAnnealsKw.getValue() <0:
            msg = "Number of annealings to be performed cannot be negative."
            showAFXErrorDialog( getAFXApp().getAFXMainWindow(), msg )
            return 0
        if self.nAnnealsKw.getValue() and self.nStepsKw.getValue() =='':
            msg = "Make sure number of annealings match with annealing step numbers."
            showAFXErrorDialog( getAFXApp().getAFXMainWindow(), msg )
            return 0

        if self.nStepsKw.getValue()!= '':
            nSteps=(self.nStepsKw.getValue()).split(',')
            nAnneals = self.nAnnealsKw.getValue()
            for i in nSteps:

                if not i.isdigit():
                    msg= "Annealing step numbers must be correctly specified."
                    showAFXErrorDialog( getAFXApp().getAFXMainWindow(), msg )
                    return 0

        if self.nStepsKw.getValue()!='':
            nSteps=(self.nStepsKw.getValue()).split(',')

            for i in nSteps:

                if i == '0':
                    msg ="Annealing step number cannot be zero."
                    showAFXErrorDialog( getAFXApp().getAFXMainWindow(), msg )
                    return 0
                       
            
        
        if self.nAnnealsKw.getValue()!=0:
            if self.nAnnealsKw.getValue()!=len((self.nStepsKw.getValue()).split(',')):
                msg = "Make sure number of annealings match with annealing step numbers."
                showAFXErrorDialog( getAFXApp().getAFXMainWindow(), msg )
                return 0   
   
        if self.densKw.getValue()<0 or self.densKw.getValue()==0:

            msg = "For Abaqus/Expliict analysis type positive density must be given."
            showAFXErrorDialog( getAFXApp().getAFXMainWindow(), msg )
            return 0
        if self.xPt1Kw.getValue()==0:
            msg= "X coordinate of point 1 cannot be zero."
            showAFXErrorDialog( getAFXApp().getAFXMainWindow(), msg )
            return 0        
        
        if (self.xPt3Kw.getValue() - self.xPt2Kw.getValue())==0:
            msg= "X coordinates of point 2 and point 3 cannot be identical."
            showAFXErrorDialog( getAFXApp().getAFXMainWindow(), msg )
            return 0   
        
        if (self.YPt2Kw.getValue() - self.YPt4Kw.getValue())==0:
            msg= "Y coordinates of point 2 and point 4 cannot be identical."
            showAFXErrorDialog( getAFXApp().getAFXMainWindow(), msg )
            return 0                

        return 1

        
        
###########################################################################
# Class definition
###########################################################################

class Point1PickProcedure1(AFXProcedure):

    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    def __init__(self, owner, form):
    
        AFXProcedure.__init__(self, owner, AFXProcedure.NORMAL)
        self.form = form
        self.cmd = AFXGuiCommand(mode=self, method='myMethod', objectName='myObject', registerQuery=False)
        self.dataKw = AFXObjectKeyword(command=self.cmd, name='data', isRequired=True,defaultValue='()')
        self.cmd.deactivate()

    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    def getFirstStep(self):
    
        self.form.getCurrentDialog().pt1PickBtn.setState(STATE_DOWN)
        self.step1 = AFXPickStep(owner=self, keyword=self.dataKw, prompt='', entitiesToPick=XY_POINT,
                                 numberToPick=ONE, highlightLevel=4, sequenceStyle=TUPLE)
        return self.step1

    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    def deactivate(self, force=False):
        if force:
            AFXProcedure.deactivate(self)
            return None

        if session.viewports[session.currentViewportName].displayedObject == None:
            AFXProcedure.deactivate(self)
            return None
        # if there is something in the viewport, make sure that it is an XY Plot of the current dataset.
        #
        dsName = self.form.ds1NameKw.getValue()
        if not session.viewports[session.currentViewportName].displayedObject.name == dsName:
            showAFXInformationDialog(owner=self.form.getCurrentDialog(), 
                                     message="Warning: No data set selected", 
                                     tgt=None, 
                                     sel=0)
            AFXProcedure.deactivate(self)
            return None
        
        try:
            # get the picked x value
            #
            cmd_list = self.cmd.getCommandString().splitlines()
            pickedData_str0 = cmd_list[0]
            pickedData_str1 = pickedData_str0.split('=')[1]
            pickedData_str2 = pickedData_str1.replace('(', '').replace(')', '').strip().rstrip(',').split(',')

            xval_str = pickedData_str2[0].strip()
            yval_str = pickedData_str2[1].strip()

            point=(eval(xval_str),eval(yval_str))

            self.form.getCurrentDialog().setPoint1FromXY(point)
            AFXProcedure.deactivate(self)
            return None
        except:
            self.form.getCurrentDialog().pt1PickBtn.setState(STATE_UP)
            AFXProcedure.deactivate(self)
            return None               

        

###########################################################################
# Class definition
###########################################################################

class Point2PickProcedure1(AFXProcedure):

    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    def __init__(self, owner, form):
    
        AFXProcedure.__init__(self, owner, AFXProcedure.NORMAL)
        self.form = form
        self.cmd = AFXGuiCommand(mode=self, method='myMethod', objectName='myObject', registerQuery=False)
        self.dataKw = AFXObjectKeyword(command=self.cmd, name='data', isRequired=True,defaultValue='()')
        self.cmd.deactivate()

    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    def getFirstStep(self):
    
        self.form.getCurrentDialog().pt2PickBtn.setState(STATE_DOWN)
        self.step1 = AFXPickStep(owner=self, keyword=self.dataKw, prompt='', entitiesToPick=XY_POINT,
                                 numberToPick=ONE, highlightLevel=4, sequenceStyle=TUPLE)
        return self.step1

    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    def deactivate(self, force=False):
        if force:
            AFXProcedure.deactivate(self)
            return None

        if session.viewports[session.currentViewportName].displayedObject == None:
            AFXProcedure.deactivate(self)
            return None
        # if there is something in the viewport, make sure that it is an XY Plot of the current dataset.
        #
        dsName = self.form.ds1NameKw.getValue()
        if not session.viewports[session.currentViewportName].displayedObject.name == dsName:
            showAFXInformationDialog(owner=self.form.getCurrentDialog(), 
                                     message="Warning: No data set selected", 
                                     tgt=None, 
                                     sel=0)
            AFXProcedure.deactivate(self)
            return None
            
        try:
            # Get the picked x & y values
            #
            cmd_list = self.cmd.getCommandString().splitlines()
            pickedData_str0 = cmd_list[0]
            pickedData_str1 = pickedData_str0.split('=')[1]
            pickedData_str2 = pickedData_str1.replace('(', '').replace(')', '').strip().rstrip(',').split(',')

            xval_str = pickedData_str2[0].strip()
            yval_str = pickedData_str2[1].strip()

            point=(eval(xval_str),eval(yval_str))

            self.form.getCurrentDialog().setPoint2FromXY(point)
            AFXProcedure.deactivate(self)
            return None            
        except:      
            self.form.getCurrentDialog().pt2PickBtn.setState(STATE_UP)
            AFXProcedure.deactivate(self)
            return None
        
###########################################################################
# Class definition
###########################################################################

class Point3PickProcedure1(AFXProcedure):

    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    def __init__(self, owner, form):
    
        AFXProcedure.__init__(self, owner, AFXProcedure.NORMAL)
        self.form = form
        self.cmd = AFXGuiCommand(mode=self, method='myMethod', objectName='myObject', registerQuery=False)
        self.dataKw = AFXObjectKeyword(command=self.cmd, name='data', isRequired=True,defaultValue='()')
        self.cmd.deactivate()

    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    def getFirstStep(self):
    
        self.form.getCurrentDialog().pt3PickBtn.setState(STATE_DOWN)
        self.step1 = AFXPickStep(owner=self, keyword=self.dataKw, prompt='', entitiesToPick=XY_POINT,
                                 numberToPick=ONE, highlightLevel=4, sequenceStyle=TUPLE)
        return self.step1

    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    def deactivate(self, force=False):
        if force:
            AFXProcedure.deactivate(self)
            return None

        if session.viewports[session.currentViewportName].displayedObject == None:
            AFXProcedure.deactivate(self)
            return None
        # if there is something in the viewport, make sure that it is an XY Plot of the current dataset.
        #
        dsName = self.form.ds1NameKw.getValue()
        if not session.viewports[session.currentViewportName].displayedObject.name == dsName:
            showAFXInformationDialog(owner=self.form.getCurrentDialog(), 
                                     message="Warning: No data set selected", 
                                     tgt=None, 
                                     sel=0)
            AFXProcedure.deactivate(self)
            return None
            
        try:
            # get the picked x value
            #
            cmd_list = self.cmd.getCommandString().splitlines()
            pickedData_str0 = cmd_list[0]
            pickedData_str1 = pickedData_str0.split('=')[1]
            pickedData_str2 = pickedData_str1.replace('(', '').replace(')', '').strip().rstrip(',').split(',')

            xval_str = pickedData_str2[0].strip()
            yval_str = pickedData_str2[1].strip()

            point=(eval(xval_str),eval(yval_str))

            self.form.getCurrentDialog().setPoint3FromXY(point)
            AFXProcedure.deactivate(self)
            return None            
        except:
            self.form.getCurrentDialog().pt3PickBtn.setState(STATE_UP)
            AFXProcedure.deactivate(self)
            return None

        
###########################################################################
# Class definition
###########################################################################

class Point4PickProcedure1(AFXProcedure):

    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    def __init__(self, owner, form):
    
        AFXProcedure.__init__(self, owner, AFXProcedure.NORMAL)
        self.form = form
        self.cmd = AFXGuiCommand(mode=self, method='myMethod', objectName='myObject', registerQuery=False)
        self.dataKw = AFXObjectKeyword(command=self.cmd, name='data', isRequired=True,defaultValue='()')
        self.cmd.deactivate()

    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    def getFirstStep(self):
    
        self.form.getCurrentDialog().pt4PickBtn.setState(STATE_DOWN)
        self.step1 = AFXPickStep(owner=self, keyword=self.dataKw, prompt='', entitiesToPick=XY_POINT,
                                 numberToPick=ONE, highlightLevel=4, sequenceStyle=TUPLE)
        return self.step1

    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    def deactivate(self, force=False):
        if force:
            AFXProcedure.deactivate(self)
            return None

        if session.viewports[session.currentViewportName].displayedObject == None:
            AFXProcedure.deactivate(self)
            return None
        # if there is something in the viewport, make sure that it is an XY Plot of the current dataset.
        #
        dsName = self.form.ds1NameKw.getValue()
        if not session.viewports[session.currentViewportName].displayedObject.name == dsName:
            showAFXInformationDialog(owner=self.form.getCurrentDialog(), 
                                     message="Warning: No data set selected", 
                                     tgt=None, 
                                     sel=0)
            AFXProcedure.deactivate(self)
            return None
            
        try:
            # get the picked x value
            cmd_list = self.cmd.getCommandString().splitlines()
            pickedData_str0 = cmd_list[0]
            pickedData_str1 = pickedData_str0.split('=')[1]
            pickedData_str2 = pickedData_str1.replace('(', '').replace(')', '').strip().rstrip(',').split(',')

            xval_str = pickedData_str2[0].strip()
            yval_str = pickedData_str2[1].strip()

            point=(eval(xval_str),eval(yval_str))

            self.form.getCurrentDialog().setPoint4FromXY(point)
            AFXProcedure.deactivate(self)
            return None
        except:
            self.form.getCurrentDialog().pt4PickBtn.setState(STATE_UP)
            AFXProcedure.deactivate(self)
            return None
               
       

###########################################################################
# Class definition
###########################################################################

class Point5PickProcedure1(AFXProcedure):

    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    def __init__(self, owner, form):
    
        AFXProcedure.__init__(self, owner, AFXProcedure.NORMAL)
        self.form = form
        self.cmd = AFXGuiCommand(mode=self, method='myMethod', objectName='myObject', registerQuery=False)
        self.dataKw = AFXObjectKeyword(command=self.cmd, name='data', isRequired=True,defaultValue='()')
        self.cmd.deactivate()

    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    def getFirstStep(self):
    
        self.form.getCurrentDialog().pt5PickBtn.setState(STATE_DOWN)
        self.step1 = AFXPickStep(owner=self, keyword=self.dataKw, prompt='', entitiesToPick=XY_POINT,
                                 numberToPick=ONE, highlightLevel=4, sequenceStyle=TUPLE)
        return self.step1

    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    def deactivate(self, force=False):
        if force:
            AFXProcedure.deactivate(self)
            return None

        if session.viewports[session.currentViewportName].displayedObject == None:
            AFXProcedure.deactivate(self)
            return None
        # if there is something in the viewport, make sure that it is an XY Plot of the current dataset.
        #
        dsName = self.form.ds1NameKw.getValue()
        if not session.viewports[session.currentViewportName].displayedObject.name == dsName:
            showAFXInformationDialog(owner=self.form.getCurrentDialog(), 
                                     message="Warning: No data set selected", 
                                     tgt=None, 
                                     sel=0)
            AFXProcedure.deactivate(self)
            return None
            
        try:
            # get the picked x value
            #
            cmd_list = self.cmd.getCommandString().splitlines()
            pickedData_str0 = cmd_list[0]
            pickedData_str1 = pickedData_str0.split('=')[1]
            pickedData_str2 = pickedData_str1.replace('(', '').replace(')', '').strip().rstrip(',').split(',')

            xval_str = pickedData_str2[0].strip()
            yval_str = pickedData_str2[1].strip()

            point=(eval(xval_str),eval(yval_str))

            self.form.getCurrentDialog().setPoint5FromXY(point)
        except:
            self.form.getCurrentDialog().pt4PickBtn.setState(STATE_UP)
            AFXProcedure.deactivate(self)
            return None
############################################################################
## Class definition
############################################################################

class PlasticPointPickProcedure1(AFXProcedure):

    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    def __init__(self, owner, form):
    
        AFXProcedure.__init__(self, owner, AFXProcedure.SUBPROCEDURE)
        self.form = form
        self.cmd = AFXGuiCommand(mode=self, method='myMethod', objectName='myObject', registerQuery=False)
        self.dataKw = AFXObjectKeyword(command=self.cmd, name='data', isRequired=True,defaultValue='()')
        self.cmd.deactivate()

    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    def getFirstStep(self):
    
        self.form.getCurrentDialog().elasticPlasticP11PickPlasticBTN.setState(STATE_DOWN)
        self.step1 = AFXPickStep(owner=self, 
                                 keyword=self.dataKw,
                                 prompt='Pick XY points from the plot, click cancel when done.',
                                 entitiesToPick=XY_POINT,
                                 numberToPick=ONE,
                                 highlightLevel=1,
                                 sequenceStyle=TUPLE
                                 )
        return self.step1
    
    def getLoopStep(self):
    	return self.step1
    
    def issueCommands(self, writeToReplay=False, writeToJournal=False):

        # get the picked x and y values
        #
        cmd_list = self.cmd.getCommandString()

        pickedData_str0 = cmd_list
        pickedData_str1 = pickedData_str0.split('=')[1]
        pickedData_str2 = pickedData_str1.replace('(', '').replace(')', '').strip().rstrip(',').split(',')
        try:
            xval_str = pickedData_str2[0].strip()
            yval_str = pickedData_str2[1].strip()
        except:
            print 'An error occurred when processing the picked plastic point.'
        
        #test whether picked x value is in range
        #

        modelName = self.form.modelName
        calibrationName = self.form.calibrationName
        behaviorName = self.form.behaviorName
        dsName = self.form.ds1NameKw.getValue()

        
        try:

            picked_xval = eval(xval_str)
            picked_yval = eval(yval_str)
            
            xval = xval_str
            yval = yval_str


            picked_pt = picked_xval, picked_yval
 
            if self.form.plasticPointsKw.getValues()=="": # No plastic points

                plastic_points = (picked_pt,)
            else:

                try:
                    plastic_points = eval(self.form.plasticPointsKw.getValues()) # eval to turn string into tuple
                    plastic_points[0][0]
                except:
                    plastic_points = (eval(self.form.plasticPointsKw.getValues()),)

            index = 0
            duplicate_pt = False

            if len(plastic_points) > 1:

                try:
                    for pt in plastic_points:
                        if round(picked_pt[0],5) == round(pt[0],5):
                            duplicate_pt = True
                        if round(picked_pt[0],5) > round(pt[0],5) \
                            and round(picked_pt[0],5) < round(plastic_points[index+1][0],5):
                            break
                        else:
                            index = index+1
                except:
                    index = len(plastic_points)-1
            else: ## len(plastic_points) == 1

                if round(picked_pt[0],5) > round(plastic_points[0][0],5):
                    index = 0
                else:
                    index = -1
  
            tablePlasticPoints = ()

            if not duplicate_pt:
                try:
                    if self.form.plasticPointsKw.getValues()=="": # No plastic points
                        self.form.plasticPointsKw.insertRows(0, 1)
                        rowString = str(xval) + "," + str(yval)
                        self.form.plasticPointsKw.setRow(0, rowString)
                        tablePlasticPoints = (eval(self.form.plasticPointsKw.getValues()),)
                    else:    
                        self.form.plasticPointsKw.insertRows(index+1, 1)
                        rowString = str(xval) + "," + str(yval)
                        self.form.plasticPointsKw.setRow(index+1, rowString)
                        tablePlasticPoints = eval(self.form.plasticPointsKw.getValues())
  
                    self.form.getCurrentDialog().plotPickedPoint(plasticPoints=tablePlasticPoints)
                except:
                    self.form.getCurrentDialog().elasticPlasticP11PickPlasticBTN.setState(STATE_UP)
            #set button to up state
            #
            self.form.getCurrentDialog().elasticPlasticP11PickPlasticBTN.setState(STATE_UP)
            
        except:
            self.form.getCurrentDialog().elasticPlasticP11PickPlasticBTN.setState(STATE_UP)
        
        self.form.getCurrentDialog().elasticPlasticP11PickPlasticBTN.setState(STATE_UP)
        return True
    #~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
    def deactivate(self, force=False):
        
        if force:
            AFXProcedure.deactivate(self)
            return None

        if session.viewports[session.currentViewportName].displayedObject == None:
            AFXProcedure.deactivate(self)
            return None
        # if there is something in the viewport, make sure that it is an XY Plot of the current dataset.
        #
        dsName = self.form.ds1NameKw.getValue()
        if not session.viewports[session.currentViewportName].displayedObject.name == dsName:
            showAFXInformationDialog(owner=self.form.getCurrentDialog(), 
                                     message="Warning: No data set selected", 
                                     tgt=None, 
                                     sel=0)
            AFXProcedure.deactivate(self)
            return None

        AFXProcedure.deactivate(self)                






plottingUtils.py

from abaqusConstants import FILLED_TRI, FILLED_CIRCLE, HOLLOW_CIRCLE, XMARKER, FILLED_DIAMOND
from abaqusGui import sendCommand


# A function to create XYData and plot a data set.
#
def plot(data=None, xyName="data_pts", display="LINES", plotName="Plot-1", append=True, color='Blue', dsObj=None):
    
    data = tuple(data)

    from kernelAccess import session
    if not session.xyPlots.has_key(plotName):

        sendCommand("calibPlot = session.XYPlot(%r)" % plotName)
    else:

        sendCommand("calibPlot = session.xyPlots[%r]" % plotName)

    sendCommand("calibPlot.title.setValues(useDefault=True)")

    sendCommand("ch = calibPlot.charts.values()[0]")

    if dsObj == None:
        sendCommand( "cxy = session.XYData(name=%r, data=%r, sourceDescription=\'Data\')" %(xyName, data) )
    else:
        sendCommand( "ds = %r" %dsObj )
        sendCommand( "cxy = session.XYData(name=%r, data=ds.data, sourceDescription=\'Data\')" %xyName )


    sendCommand("cu = session.Curve(cxy)")
    

    sendCommand("ch.setValues(curvesToPlot=(cu, ), appendMode=%r)" % append)
    
    # Determine whether to plot lines/points/filled_tri/filled_circle/hollow_circle
    #
    if display=="LINES":

        sendCommand("cu.lineStyle.setValues(show=True)")
        sendCommand("cu.symbolStyle.setValues(show=False)")
    elif display=="POINTS":

        sendCommand("cu.lineStyle.setValues(show=False)")
        sendCommand("cu.symbolStyle.setValues(show=True)")
    elif display=="FILLED_TRI":

        sendCommand("cu.lineStyle.setValues(show=False)")
        sendCommand("cu.symbolStyle.setValues(show=True, marker=FILLED_TRI, color=\"Blue\")")
        sendCommand("cu.symbolStyle.setValues(size=2.5)")
    elif display=="FILLED_CIRCLE":

        sendCommand("cu.lineStyle.setValues(show=False)")
        sendCommand("cu.symbolStyle.setValues(show=True, marker=FILLED_CIRCLE, color=\"Blue\")")
        sendCommand("cu.symbolStyle.setValues(size=2.5)")
    elif display=="HOLLOW_CIRCLE" and color == 'Blue':

        sendCommand("cu.lineStyle.setValues(show=False)")
        sendCommand("cu.symbolStyle.setValues(show=True, marker=HOLLOW_CIRCLE, color=\"Blue\")")
        sendCommand("cu.symbolStyle.setValues(size=2.5)")
    
    elif display=="HOLLOW_CIRCLE" and color == 'Brown':

        sendCommand("cu.lineStyle.setValues(show=False)")
        sendCommand("cu.symbolStyle.setValues(show=True, marker=HOLLOW_CIRCLE, color=\"Brown\")")
        sendCommand("cu.symbolStyle.setValues(size=2.5)")        
        
    elif display=="FILLED_SQUARE":

        sendCommand("cu.lineStyle.setValues(show=False)")
        sendCommand("cu.symbolStyle.setValues(show=True, marker=FILLED_SQUARE, color=\"Blue\")")
        sendCommand("cu.symbolStyle.setValues(size=2.5)")
    elif display=="HOLLOW_SQUARE":

        sendCommand("cu.lineStyle.setValues(show=False)")
        sendCommand("cu.symbolStyle.setValues(show=True, marker=HOLLOW_SQUARE, color=\"Blue\")")
        sendCommand("cu.symbolStyle.setValues(size=2.5)")        
    else:
	pass
        
    # Display the plot
    #
    sendCommand("session.viewports[session.currentViewportName].setValues(displayedObject=calibPlot)")
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