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         Customizing a general purpose XML editor: oXygen's authoring environment
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      Abstract
oXygen started in 2001 as an IDE for XML and XML related technologies but after some
        years our users wanted to be able to edit XML documents not only as text, in the source
        mode, but also in a way that will be non-intimidating for non-technical people. As a result
        of that, we introduced in 2007 support for visually editing XML documents. The rendering is
        based on CSS and we allow also custom actions to be defined through configuration or through
        Java coding, XSLT or XQuery scripts, etc. With CSS extensions we introduced also form based
        controls and actions directly in the user interface, thus making possible to quickly create
        interfaces for editing XML documents that completely hide the underlying XML structure and
        allow people to edit XML without seeing any of the XML markup.

    
    Copyright ©  2013 Syncro Soft SRL

  
  
    XML and CSS

    CSS is a W3C standard that can be used to provide styling information to a document. While
      CSS is used mainly with HTML there is no such restriction to the standard itself and it can be
      used also with any XML document. 

    The advantage of using CSS for XML editing was the fact that we were
      able to use the XML tree itself as the model and just compute the styles for rendering each
      node, there is no transformation and mapping between an output format and the XML tree. This
      allows to provide feedback to the user on the editing context at the caret position in the
      document and to combine that with the schema information to compute the DTD/schema valid
      markup that can be inserted at that location in the document.

    
      Simple editing concepts

      As the position in the visual editing environment matches the position in the XML tree
        it is possible to have only 2 simple concepts that an author needs to learn in order to edit
        any XML document. The user needs to go to the position where he want to change the document
        and then:

          	
            type to change the content

          

          	
            press "Enter" to enter markup

          

        
With these simple concepts an author can change any XML document.

      To help locate the current position in the document when the XML tags are not displayed
        oXygen provides a number of helpers

          	
            location tooltip

          

          	
            breadcrumb

          

          	
            synchronized views: Outline, Model, Attributes, etc.

          

          	
            highlight the elements at caret position

          

          	
            element range marker

          

        
All these help the user understand what is the current location in the
        document and then the user can perform content and markup changes at that position.

    
    
      Alternate CSS stylesheets

      The specification for associating a CSS with an XML document allows to specify multiple
        CSS stylesheets as alternate stylesheets - thus it is possible to switch between different
        renderings of the XML documents and create specific CSS stylesheets focused on different
        tasks that need to be performed on the XML document.

      Elements can be also completely removed from the visual interface using a display
          : none; property on that element - thus an alternate stylesheet can provide also a
        reduced view on the document. 

      As en example we provide for DocBook 3 CSS stylesheets

          	
            the default stylesheet

          

          	
            a stylesheet that hides column specifications for tables

          

          	
            a stylesheet that highlights the content marked with DocBook specific revision
              markup

          

        

    
    
      CSS support 

      The CSS support covers CSS version 1, 2 and 3. 

      From CSS 3 we absolutely needed support for namespaces and the
          attr function to provide access to attribute values and thus be able to
        provide links or to present attribute information in the visual editor. We support also the
        additional attribute type parameter for the attr function that makes this
        function usable to provide dynamic values for CSS properties, values taken from the XML
        document itself.

      
        The attr function gives the attribute information as read only in the
            content property - to be able to edit that we needed to add an
          extension.

      
      Other CSS 3 functionality supported covers transparent colors and support for custom
        fonts using the @font-face at-rule.

    
  
  
    Show/hide XML tag information

    By default the XML tags are not visible but sometimes it is useful to have them visible in
      the visual editing interface. oXygen provides 6 different levels of showing markup information
      in the visual editing interface, from no tags at all to full tags with attributes:

        	
          no tags - no tags are visible

        

        	
          partial tags - inline elements are presented with small tag markers that just signal
            the presence of a tag

        

        	
          inline tags - the tags are visible for inline elements

        

        	
          block tags - the tags are visible for block elements

        

        	
          full tags - the tags are visible for all elements

        

        	
          full tags with attributes - both tags and attributes are visible for all
            elements

        

      

  
  
    Custom actions

    Custom actions are part of the editing experience as they provide easy access to inserting
      comment fragments in XML documents. People are used with using similar actions in word
      processing applications and they expect similar support from XML authoring tools. 

    In oXygen we developed an architecture that allows defining custom actions mainly through
      configuration. We offer a library of common operations that should cover most of the
      processing needs, but user defined operations can also be added. Then, in order to define a
      custom action one can specify it like 

         if (condition1) then operation1 
else if (condition2) then operation2 
else if (condition3) then operation3
... 

    Where condition1, condition2, etc. are XPath expressions
      evaluated in the current editing context and operation1, operation2,
      etc. are custom operations configured by setting values to their parameters.

    Example of common operations are InsertFragmentOperation,
        ChangeAttributeOperation, "UnwrapTagsOperation" etc. and even
        XSLTOperation and XQueryOperation - these last two allowing to use
      XSLT or XQuery scripts to define the logic of the action.

  
  
    Form controls and inline actions

    This makes possible to create a unified editing area where the user has access to all XML
      content, markup and attributes as well as to document specific actions added in the context
      they should be used from - no need for additional side views or toolbars.

    The CSS styles allow the XML document to be nicely rendered and the users can easily
      change the content and the structure. The attribute information however it is not accessible
      in a similar way - it can go only into read-only labels and in order to change attributes the
      user needs to access them though a side panel or invoking the in-place attribute editor. 

    Similarly, the custom actions are generally available on the toolbar, together with all
      the other actions, or added to a menu or to a contextual menu. 

    In order to improve the editing of attribute values and to allow easier access to custom
      actions we added a few extension functions that can be used to bind an attribute value to a
      form control or to bind a button to a custom action and then put these directly in the
      authoring interface. These allow creating simple user interfaces that combine the visual CSS
      based authoring useful for mixed content editing with the simplicity of form controls and
      custom actions put directly in the authoring view. 

  
  
    Sample user interfaces

    Here you can see a few sample user interfaces.

    
      A DocBook document

      All the specific support for an XML vocabulary is just a configuration and a set of
        resources that are packaged together is a document type or framework. oXygen provides such
        frameworks for many popular XML vocabularies and DocBook is one of them. You can see in the
        following figure the rendering of a fragment of a DocBook article.

      [image: The visual rendering of a DocBook document]
          
        
Figure 1.The visual rendering of a DocBook document
    
    
      A I-90 form fragment

      Here it is a standard I-90 form fragment, implemented in XML.

      [image: The XML that represents the form data]
          
        
Figure 2.The XML that represents the form data
      [image: The rendered form]
          
        
Figure 3.The rendered form
    
    
      A travel guide

      These user interfaces, if carefully designed, allow non technical users to encode
        information in XML without actually knowing anything about the underlying XML format - they
        surely need to know the subject domain of the information they encode.

      [image: The XML source for a point of interest in a travel guide]
          
        
Figure 4.The XML source for a point of interest in a travel guide
      [image: The visual rendering of the point of interest from the travel guide]
          
        
Figure 5.The visual rendering of the point of interest from the travel guide
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            Abstract
From XForms, it is possible to provide simple user interfaces for editing XML
                documents. From an XSD schema, it is possible to see which elements and attributes
                may occur in valid documents and in which combinations. The XFGen system brings
                these together. XFGen builds an XForm from an XSD schema. That XForm can load, edit,
                and save any XML instance conforming to the schema. XFGen guarantees that every user
                interaction with the editor will preserve the validity of the instance. XForms makes
                it easy to edit structurally fixed XML-encoded forms; XFGen’s editors go beyond this
                simple case to allow arbitrary structural changes to the document.

        
        Keywords: XML editor, XForms, XML Schema
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        Introduction

        In his PhD work [MMThesis], the first author of this paper,
            under the second author's supervision, is designing and implementing a system called
            XFGen, that generates a schema-aware XML editor XFGen(s) for each XSD schema s. The
            key achievement of this work is that the editor XFGen(s) is an XForms document that is
            capable of creating or loading, editing and saving any XML instance that conforms to the
            schema s; each user interaction with XFGen(s) preserves validity of the XML
            instance against schema s. XFGen(s) is much more than a form editor. It goes beyond
            letting users fill out data fields for a structurally static XML document in that it
            enables editing of structure, too. Each editor XFGen(s) is indeed a fully functional
            schema-aware XML editor. Here are some crucial properties of the editors that XFGen
            generates:

        
            	
                Strictly schema-aware (schema instances always in schema-conformant
                    state).

            

            	
                Implemented as an (extended) XForms document.

            

            	
                Supporting a large part of XML Schema.

            

            	
                Completely independent of XML instances, capable of loading or creating from
                    scratch, editing and saving any schema-conformant document.

            

        

        The generator XFGen covers nearly the complete XML Schema specification. It handles,
            most importantly:

        
            	
                Elements declared as complex types

            

            	
                Elements declared with simple content

            

            	
                Recursive type definitions

            

            	
                Mixed-content declarations

            

            	
                Multiple potential top-level elements (elements declared globally)

            

            	
                Identity constraints

            

            	
                Attribute declarations

            

            	
                Predefined simple types

            

            	
                A wide range of facets in simple type restrictions

            

            	
                Union of simple types

            

            	
                Lists of simple type

            

        

        Other parts of XML Schema are also supported, but did not require great effort, since
            their support mostly rests on standard schema validation. They are: inheritance,
            substitution groups, namespaces, inclusions, attribute and element groups. Furthermore,
            we wish to emphasize that element and attribute declarations as well as type definitions
            can all be local or global.

        The remainder of this paper is organized into five sections as follows: The next
            section is about architecture; it illustrates the interplay between components and
            briefly describes the architecture of the editors that XFGen generates. The main part of
            the paper is a tour of principles that we have used with XFGen; we cover editing of data
            values, editing of non-recursive structures and editing of mixed content. After that, we
            have sections about implementation and related work, before we conclude. For further
            illustration, we provide an appendix with editor screen shots for the purchase order
            example from the XML Schema Recommendation XSPrimer.

        The complete XForms generator XFGen is ready for demo at Balisage 2013. In this paper,
            we point out some of the challenges of XForms as an implementation technology for a
            schema-aware editor and demonstrate some of the principles and techniques that make such
            editors possible. A complete description can be found in Maalej's PhD thesis [MMThesis].

    
    
        Architecture

        Components and their interactions are illustrated in Figure 1, “Components and their interaction”.

        [image: Components and their interaction]
                
            
Figure 1.Components and their interaction
        The editors (XForms documents) that XFGen produces are complex pieces of software that
            conceptually follow the Model-View-Controller (MVC) architecture. They are realized as
            extended XForms.

        The data of each editor consist of the XML instance, that is to be edited and can be
            loaded, freshly created, replaced and saved on demand, and of some auxiliary state,
            comprising among others prototype structures that can be copied into the XML instance
            during editing under action control. The editor's data are contained in the data-model
            section of the form. The form's data model also holds declarative constraints for the
            editor's data, expressed as XForms bindings, and actions that will be triggered during
            the form's life, for example for editing. Conceptually, with respect to MVC, some of the
            latter are part of the controller.

        The view of each editor is defined by templates of XForms widgets, that are embedded
            into a host language, most commonly HTML, but we have also tested XUL. The view is
            generated by XFGen.

        The controller of each editor consists of XForms actions and custom scripts that XFGen
            inserts into XForms; they are executed by the XForms engine in the XForms client.

    
    
        A tour of principles for XForms editors

        What are the principles that govern how the XFGen-generated XForms editors are built?
            In this section we illustrate them incrementally by example. We show the XForms code
            that is generated and how it is executed in a browser, for a series of XSD examples. And
            we explain systematically the underlying principles.

        
            Displaying structures, editing data values

            We first present simplified editors that allow editing of purely textual element
                content, but just display the document structure, not yet enabling structural
                editing. These editors could be used as classical form editors for a
                structurally-fixed XML-encoded form. At first, we restrict ourselves to elements.
                This is not a severe restriction; it will be easy to add attributes and editing
                support for them. Furthermore, we do not allow mixed content yet. Finally, we
                exclude recursive type definitions for now; this feature of XML Schema requires
                further techniques, that fall outside the scope of this section.

            The challenge of this section is to generate a static structure of XForms widgets
                that only depends on the input schema but that is able to bind to any XML instance,
                that conforms to the schema, and to display it. The key idea is to generate a
                liberal structure of XForms widgets that is capable of displaying a superset of the
                required XML instances. For example, if the schema uses a choice operator, we
                generate widgets for all alternatives. Each widget tries to bind to some element in
                the XML instance, but only some of them succeed, depending on the choice that the
                current instance realizes. We rely on the fact that "superfluous" widgets do not
                display when the referenced nodes in the current XML instance do not exist. We call
                this principle Liberal Inputs.

            Let us look at the schema liberalInputsS, see Figure 2, “XML Schema liberalInputsS”. It provides one root element, xyz, that can have one or two subsequences of one
                or two subelements a and one or two subelements b. Element a is typed as xsd:int and
                element b is typed as xsd:boolean. Now we are looking at the editor that we have
                generated, the XForms document liberalInputsF, see Figure 3, “XForms liberalInputsF”: It has a repeating group of one widget refering
                to an element a and one widget refering to an element b, each of which enables
                editing of the element's text content. Finally, let us load the editor with the XML
                instance liberalInputsI in Figure 4, “XML instance liberalInputsI” that conforms to the
                schema liberalInputsS. Then, the XForms element xforms:repeat iterates over all
                children of element xyz in the current XML instance, displaying the appropriate
                input widget for each element a or b that is met, as illustrated in Figure 5, “Editor screen shot liberalInputsB”. This form could in principle display any
                sequence of elements a and b, even those that do not conform to the type of element
                xyz, depending on the XML instance. But we may assume that the XML instance is valid
                with respect to the schema when it is loaded; and the user interactions that we will
                later introduce, always preserve validity. Hence, it does not matter that the widget
                structure is more liberal than the schema.

            [image: XML Schema liberalInputsS]
                    
                
Figure 2.XML Schema liberalInputsS
            [image: XForms liberalInputsF]
                    
                
Figure 3.XForms liberalInputsF
            [image: XML instance liberalInputsI]
                    
                
Figure 4.XML instance liberalInputsI
            [image: Editor screen shot liberalInputsB]
                    
                
Figure 5.Editor screen shot liberalInputsB
            Some further points and easy generalizations:

            
                	
                    XForms processors provide some processor-specific type-aware editing
                        support and complete validation for data values that are typed with
                        pre-defined XML Schema simple types. Hence, the example editor
                        liberalInputsF in Figure 3, “XForms liberalInputsF” supports XForms
                        processor-dependent type-aware editing and complete validation of the
                        contents of elements a and b out of the box, as seen in Figure 5, “Editor screen shot liberalInputsB”. Custom simple types, which are defined
                        using restriction, union or list, require special treatment that is
                        described in Maalej's PhD thesis [MMThesis].

                

                	
                    If a schema has several globally declared elements, each of them is
                        allowed as the top-most element of a schema-conformant XML instance.
                        Following the Liberal Inputs principle, we generate a set of widgets for
                        each of these elements, and only one of them will display for any given XML
                        instance that is loaded into the editor, because only one of them will
                        successfully bind to the unique top-level element of the current XML
                        instance. Consequently, we can load the editor with any schema-conformant
                        document, regardless of its root element, and we can also switch to a
                        different root element during an edit session without changing the
                        editor.

                

                	
                    The same idea as in the previous item is used when a type definition
                        contains the choice operator.

                

                	
                    What if the schema allows for deeper element hierarchies? We must ensure
                        that bindings from widget elements into the XML instance can be expressed in
                        XPath, without consideration for expressive features of XML Schema such as
                        context-dependent element declarations. We achieve that by having the
                        hierarchy of XForms widgets mirror the element hierarchy of the schema,
                        following the XForms pattern Stepwise
                        XPath [D2003]]. Then bindings into the XML instance are
                        always defined relatively to the parent level, by element name only. There
                        is a catch, though: If two top-level elements of a type definition have the
                        same name but different types, then we have to generate two different widget
                        structures for them and cannot bind them into the XML instance by the
                        (ambiguous) element name. Fortunately, XML Schema forbids this type of
                        ambiguity.

                

                	
                    Why did we preclude recursion in type definitions for the simple schemas
                        that we can handle in this section? Recursion in a type definition would
                        lead to an infinite, non-halting generation of widget structures. To stop
                        recursion when generating XForms widget structures, widgets would have to
                        refer to and reuse previously defined structures, a feature not provided by
                        XForms. Our solution is to expand XForms with a new type of reference
                        control and support it with an extension to the XForms processor. This
                        principle, Reference Control, is further
                        explained in Maalej's PhD thesis [MMThesis].

                

                	
                    It is easy to extend our approach so far to attributes, by adding a set of
                        input widgets to the group of each element declaration, one for each
                        potential attribute. Once more, the Liberal Inputs principle applies.

                

                	
                    Just for purposes of display, we could also handle mixed content in
                        element instances, by letting the xforms:repeat iterate not only over
                        sub-elements but also over text node children. We use a different technique,
                        though, for supporting insert and delete of text nodes, which we explain
                        later in this paper.

                

            

            We can now algorithmically describe how to generate an XForms editor that allows
                editing of text content but only displays structure [MMThesis].

        
        
            Editing structures: The downwards-facing perspective

            One novelty of this work is that our editors support editing not only of data
                values, as demonstrated in the previous section, but also of structures. XForms
                provides some basic support for insertion and deletion of nodes in an XML instance,
                with its actions xforms:insert and xforms:delete that can
                be triggered under user control. The challenge is to make sure that editors only
                allow for schema-conformant changes of XML instances.

            In this section, we take the downwards-facing perspective. We demonstrate our
                    Prototype principle, which guarantees that only
                such element structures are inserted into an XML instance that by themselves conform
                to their declared type. We'll address the upward-facing perspective, how deletions
                and insertions of children nodes can be forced to respect their parent's type, in
                the next section.

            If we wish to insert an element that conforms to some type into an XML instance,
                we'll insert a whole structure, with subelements and attributes as required by the
                type. We precompute in XFGen one minimal structure that conforms to the type and
                call it the element's prototype [MMThesis].

            The xforms:insert action cannot create new structures; rather, it can
                only clone structures that are already present somewhere in the form's model.
                Therefore, XFGen builds an auxiliary instance that holds all prototype element
                structures and attributes of the schema, which can then be cloned and inserted into
                the form's XML instance under action control.

            Once a prototype has been inserted into the XML instance, the user can further
                edit it. Right now, XFGen computes some arbitrary prototype that conforms to the
                required type definition and cannot be further reduced by omitting attributes or
                subelements. The schema author can influence which prototype is generated by the
                order of choice operands in a type definition. Currently, XFGen always instantiates
                the first choice operand for a prototype.

            The auxilliary instance with the prototypes for Schema liberalInputsS in Figure 2, “XML Schema liberalInputsS” is in Figure 6, “Auxilliary instance liberalInputsP”.

            [image: Auxilliary instance liberalInputsP]
                    
                
Figure 6.Auxilliary instance liberalInputsP

        
        
            Editing structures: The upward-facing perspective

            We now address the problem how to support insertion and deletion of children nodes
                such that the result necessarily conforms to the parent node's type.

            Let us consider schema editControlsS in Figure 7, “Schema editControlsS”, that
                allows top-level element xyz to have subelements a, b and c with the following
                additional constraints: The subelements of xyz either form a nonempty sequence of a,
                followed by a nonempty sequence of b, or consist just of a single c. In compact
                regular-expression notation, that is
                    (a+b+)|c.

            [image: Schema editControlsS]
                    
                
Figure 7.Schema editControlsS
            Our goal is to offer a finite number of primitive edit operations, so that any
                schema-conformant sequence u1...um of
                children of xyz can be transformed into any other schema-conformant sequence
                    v1...vn by applying a finite
                number of the primitive edit operations, one after another, in such a way that each
                intermediate step leads also to a schema-conformant intermediate sequence.

            In our example, we generate the following set of primitive edit operations:

            
                	
                    P1: insert a

                

                	
                    P2: insert b

                

                	
                    P3: delete a

                

                	
                    P4: delete b

                

                	
                    P5: delete ab, insert c

                

                	
                    P6: delete c, insert ab

                

                	
                    P7: insert c

                

                	
                    P8: delete c

                

                	
                    P9: insert ab

                

                	
                    P10: delete ab

                

            

            For simplicity's sake, we include "P7: insert c" in our supply of primitive edit
                operations, although it can never be used in a schema-conformant transformation. We
                can only insert a c if we also delete every a and b that might be present. And we
                can break down such a combined operation into a number of primitive edits, first
                deleting any single a and b except one, respectively, with P3 and P4, and then
                deleting the last remaining sequence ab and simultaneously inserting c with P5.
                Following the same argument, P8, P9 and P10 can also never be used in a
                schema-conformant transformation.

            We cannot do without primitive P5 simulating P5 by the sequence P3 P4 P7, since
                intermediate states would not be schema-conformant.

            Of course, unwise application of primitive edit operations can lead to
                non-schema-conformant states. If we apply P5 in the middle of sequence aab, between
                a and b, we erroneously get the invalid sequence ac.

            Our claim is the following: For any complex type definition, we can compute a
                finite number of primitive edit operations such that we can transform any conformant
                sequence into any other conformant sequence using the primitive edit operations and
                having only conformant intermediate states. We stress once more that this is an
                "existential" claim. We do not care at this point, that our primitive edit
                operations can also generate non-conformant sequences when applied at wrong
                positions. Maalej [MMThesis] has the algorithm to generate a
                sufficiently large but finite set of primitive edit operations. Further research is
                needed to investigate if one can compute a minimal such set or if a minimal set
                would be unique.

            Following a principle that we call Liberal Edits,
                we include any of the primitive edit operations as one button in the editor's user
                interface at any position in the sequence of children of xyz, see
                editControlsUI.xml.

            We can do this generically, without refering to a specific instance, by utilizing
                    xforms:repeat, as previously. Note that we insert one set of
                buttons outside the xforms:repeat to handle the beginning of the
                sequence.

            
            Finally, we still need to control which of the edit buttons that we have so
                liberally included in our editor are actually active and which are passive (not
                shown), to preclude illegal edits that lead to non-conformant documents.

            In our example, we could do this with XPath bindings into the instance. We can,
                for example, express that P3 is only active if there is another a among the children
                of xyz, apart from the one that is to be deleted.

            However, an educated guess leads us to believe that, in the general case, the
                expressive power of XPath is too weak compared to the power of regular expressions
                in XML Schema complex types. Hence, we offer a different approach that we call
                    Try and Tell.

            We bind to each edit button a script that experimentally performs the primitive
                edit operation on a copy of the current instance, validates the result and makes the
                button visible only if the result is in fact valid. These scripts are triggered by
                XForms refresh events that are activated after each user interaction, ensuring
                up-to-date visibility status of each edit button. The scripts are implemented in a
                scripting language for which the XForms processor provides an interface, in our case
                in XBL (see also the section on implementation below.

            We illustrate the effect of Try and Tell for schema editControls in Figure 7, “Schema editControlsS” with a browser screenshot in Figure 8, “Editor screen shot editControlsB”.

            [image: Editor screen shot editControlsB]
                    
                
Figure 8.Editor screen shot editControlsB
        
        
            Editing mixed content

            In XML Schema, elements that are typed to have element content can orthogonally be
                declared to be of mixed content, allowing text-node children to be interspersed at
                any position in an element's instantiation, at the beginning, the end and between
                element nodes. This is in contrast to the more powerful Relax NG, where the
                appearance of text nodes can be constrained by regular-expression rules in the same
                way as subelements. The orthogonal approach of XML Schema opens up the opportunity
                to decouple handling of text nodes in mixed content from the handling of structured
                content, in a simpler and platform-independent way.

            In a first attempt, we apply our principle Liberal Inputs to elements that are
                declared to be of mixed content, iterating in the form's user interface not only
                over the elements' child elements but also the child text nodes, generating input
                widgets in the user interface for display and editing of these text nodes. This will
                display and make editable any text nodes that are present in the current document
                instance but does not handle positions in the document instance where text nodes are
                allowed but do currently not exist. For this case, we introduce a new principle,
                    Automatic Text Insertion. When the document
                instance is loaded into the form, we automatically trigger a script (written in
                JavaScript) that inserts dummy empty text nodes at any position where a text node is
                allowed by the schema but none is present in the instance. Then, input widgets
                appear at any position in the user interface, where text nodes are allowed by the
                schema, displaying an empty input field for the dummy text nodes and the original
                text for text nodes that were already present in the document instance. These text
                nodes can be edited via the input widgets; they can also be "deleted" by resetting
                their content to the empty string.

            Unfortunately, there is a glitch with this approch: The iteration in the form's
                user interface will also produce the set of buttons for primitive edit operations
                that would consequently also have to be managed. There is, however, a slightly
                different way to deal with text nodes without considering buttons for primitive edit
                operations: We couple the widgets for text nodes to the groups for element nodes
                within an xforms:repeat and insert a further widget for a text node
                outside the xforms:repeat, to handle the text node that appears before
                the first element. We call this principle Coupled
                    Inputs and demonstrate its application with schema coupledInputsS in
                    Figure 9, “Schema coupledInputsS”, XForms coupledInputsF in Figure 10, “XForms coupledInputsF” and browser screen shot coupledInputsB in Figure 11, “Editor screen shot CoupledInputsB”.

            [image: Schema coupledInputsS]
                    
                
Figure 9.Schema coupledInputsS
            [image: XForms coupledInputsF]
                    
                
Figure 10.XForms coupledInputsF
            [image: Editor screen shot CoupledInputsB]
                    
                
Figure 11.Editor screen shot CoupledInputsB
            The last point to consider is how structural edit operations deal with text nodes.
                Here we modify the edit operation in such a way that empty text nodes are inserted
                as needed and that the contents of text nodes that are deleted together with a
                sequence of neighboring element nodes are copied into the remaining text node in
                front of them.

            This solution for mixed content is essentially platform independent. It uses a
                custom JavaScript script that is triggered by a built-in XForms event and accesses
                the document instance through the standard DOM interface. Furthermore, it utilizes
                the capability of XForms to associate the script with the event. It is worth
                mentioning, though, that XForms makes it really hard to insert text nodes in the
                middle of a sequence of nodes, demanding to sequentially build up of the sequence
                from front to back.

        
    

    
        Implementation

        The system XFGen itself is a standard Java program. it uses Xerces to process XML
            Schema. The XForms documents that XFGen generates require extensions for some XSD
            features (recursive type definitions) or editing tasks (experimental evaluation to
            determine admissible edit operations dynamically). These extensions utilize XBL scripts
            that interact with certain data structures and methods of the XForms
                processor [XBL]

        XBL is a scripting language that was introduced by Mozilla and submitted to W3C, but
            has not been standardized by W3C. Some XForms processors, among them Orbeon Forms, offer
            interfaces for XBL scripts that can access internal data structures and functions of the
            XForms processor. These interfaces are not standardized. We have extended the Firefox
            plugin XForms processor, which incidentally is programmed in XBL itself, with XBL
            functions. Consequently, the more complex XForms documents that XFGen produces run only
            on this custom extension of the XForms Firefox plugin on old versions of Firefox. We
            refer to Dubinko's text on extending XForms [D2003].]

        Some XSD features can be more fully supported with an XForms processor that allows for
            XPath 2.0. Unfortunately, the Firefox plugin XForms processor that we use only
            supports XPath 1.0, as required by XForms. Consequently, support for some XSD
            features such as identity constraints is more cumbersome to define or even more limited
            in practice than conceptually necessary.

    

    
        Related work

        We briefly discuss three papers that are related to our work [RadhaICDCIT][SongICWS][DeWolfIADIS].

        Despite its title and stated intent, the paper by Radha [RadhaICDCIT] and others does not really contribute anything specific to
            user interfaces. It is mainly concerned with semantic interpretation of XML Schema,
            given a generic DOM representation that sees the schema just as any XML document. A Java
            Swing user interface is presented without discussion how it was generated.

        Song and Lee [SongICWS] specifically address the XForms target
            platform. Their goal is to support user interfaces for Web Services. They also briefly
            address the task of semantic interpretation of XML Schema. As to schemas, we don't see
            that they support recursive type definitions. The editors that are generated can only
            generate new XML documents from scratch, not load existing documents. Editing of
            structures and of mixed content is supported, but only in a "one-way" approach; that is,
            edit decisions, for example for one alternative when a choice is given, cannot be
            revised. There is some support for custom simple data types, for some facets in
            restrictions and for union. The paper mentions lists but means presumably the
            enumeration facet, since only a finite number of items in the base type can be supported
            with xforms:select1.

        De Wolf and others [DeWolfIADIS] discuss problems that need to
            be solved when XForms is used as an implementation platform for an XML editor. They seek
            solutions mostly in extensions to the XForms standard. Some but not all of their
            proposed extensions have in fact found their way into the XForms 1.1
            specification.

        Our system XFGen supports a far greater range of XML Schema features than comparable
            systems. We delegate the semantic interpretation of XML Schema to Xerces. We have
            explicitly delineated some principles and algorithms of XFGen; further capabilities of
            XFGen are covered by Maalej in his PhD work [MMThesis].

    

    
        Discussion, conclusions and further work

        Maalej in his PhD thesis [MMThesis] covers further features of
            XML Schema:

        
            	
                Recursion in type definitions.

            

            	
                Custom simple types (restriction, list, union).

            

            	
                Identity constraints.

            

        

        In principle, the XML editors that are generated by XFGen could be platform
            independent, but currently, they are not. We would need an alternative XForms processor
            that allows the necessary extensions and also runs in current browser. One candidate
            would be xf.js [xf.js] in a more fully functional version, where
            we could use JavaScript to support the extensions.

        In this paper, we have not discussed the user-interface aspects of the editors that
            XFGen generates. We follow a template approach as indicated in Figure 1, “Components and their interaction”. For the examples in this paper, we have defined basic
            templates with the HTML fieldset element. Obviously, more sophisticated custom templates
            that combine HTML with CSS need to be tried out.

        Although XFGen handles mixed content, the generated editors presumably work better for
            data-driven XML instances than for text-driven ones. Particularly with text-driven XML
            documents, we run into the largely unsolved usability problems of general XML editors.
            Our generated editors work probably best in cases in which a classical form-based
            interface is appropriate. Investigate further.

        Further documentation of this work will appear in Maalej's PhD thesis [MMThesis].
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        The purchase order example

        For further illustration, we include the purchase order example from the XML Schema
                Recommendation XSPrimer with the schema in Figure 12, “Schema purchaseOrderS”, an instance in Figure 13, “XML instance purchaseOrderI”
            and two browser screen shots in Figure 14, “Editor screen shots purchaseOrderB”.

        [image: Schema purchaseOrderS]
                
            
Figure 12.Schema purchaseOrderS
        [image: XML instance purchaseOrderI]
                
            
Figure 13.XML instance purchaseOrderI
        [image: Editor screen shots purchaseOrderB]
                
            
Figure 14.Editor screen shots purchaseOrderB
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            Abstract
The process XML or ProX for short was
                introduced to create an abstraction layer around running XProc pipelines. While
                XProc is XML, running XProc pipelines using an actual engine involves a lot more,
                usually batch or shell scripts that configure the engine and whatever inputs and
                options, etc, that the pipeline defines, which is something of a pain. Offering the
                resulting configuration options to an end user in a GUI is difficult at best and a
                nightmare for any conscientious developer.

            This paper describes an XML-based abstraction layer that defines all those
                configuration options. The XML is made available to the user so s/he can configure
                the pipeline and whatever options it has, and save the configured process as an
                instance that is then converted to a shell script that runs the configured pipeline,
                greatly simplifying the configuration.
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        ProX

        
            Reasons

            XProc pipelines describe step-by-step processing of XML using XML. One step might
                normalise a bunch of XML modules, the next validate the result and the last convert
                the normalised XML to something more human-readable. It's easy to add various
                conditionals, insert XQueries and include additional steps from XProc libraries, and
                so on.

            I think it is a very, very cool spec (id-xproc-spec).

            The pipelines are frequently extremely configurable, with options and parameters
                and outputs and various pipeline engine-specific configuration options, and they
                might be used as-is with several different stylesheets or other inputs. These in
                turn may be configurable, defining index generation, TOC generation, paper sizes and
                other options the stylesheet author has graciously provided as configurable with
                parameters.

            A pipeline is run using a pipeline engine of some description, frequently from a
                shell script (for Calabash), from inside an XQuery, or some other kind of script.
                The various configuration options, inputs, etc, are all defined in that script,
                using whatever format and syntax the script uses. And here lies the problem.

            Even though XProc is XML, processes XML, and uses XML as input, you have to write
                that script. And the more complex or flexible the pipeline is, the more variations
                there are when writing that script. And that script is not XML.

            The pipelines are often part of a larger process that may or may not include other
                pipelines. The end user might want to choose between several different pipelines,
                then configure the one chosen with the various options and parameters, choose
                between several input stylesheets and finally configure the chosen stylesheet. And
                all this ends up in a script that is supposed to run the pipeline - the process that
                surrounds the pipeline, actually.

            It follows that the pipeline is only as flexible as the means to configure
                it.

        
        
            Logic

            Enter the process XML. It describes XProc pipelines and their configuration,
                including any available stylesheets and other input, but also puts them all in the
                context of processes that surround the pipelines, and it does
                it all in XML files. There might be a Print process that
                includes pipelines for producing PDF, and MIF, a Web process
                that produces ePUB and HTML, and perhaps a Report process with
                pipelines that output reports.

            The structure is roughly this:

            [image: ProX Structure]
                    
                
Figure 1.ProX Structure
            The Process XML, ProX for short[1], is a blueprint that lists all available processes,
                their associated pipelines, the command lines that configure these pipelines,
                including the available input files used by the pipelines and the parameters used to
                configure the inputs. It's a description of what is possible and the choices that
                need to be made before there can be a specific pipeline to run.

            Choosing a process limits the available pipelines to those listed inside that
                process, choosing a pipeline limits the available command lines to those defined for
                that pipeline, and so on, like this:

            [image: ProX Logic]
                    
                
Figure 2.ProX Logic
            With all choices made, the blueprint is narrowed down to an
                    instance that describes the running of a specific pipeline,
                like so:

            [image: A Configured Pipeline]
                    
                
Figure 3.A Configured Pipeline
            The blueprint is an abstraction layer for a generic pipeline engine, setting the
                contexts in which it can run, how, and using what. The instance describes everything
                needed to run a specific process in a specific context, which is really useful
                because the instance can be converted to a suitable scripting format, whatever that
                format may be.

            All that is required, then, is some processing to make the choices available to a
                user, some more processing to generate a script from the process instance, and
                finally run that script.

        
        
            Uses

            I'm implementing ProX in a CMS as I write this. The CMS will be able to output
                various formats and media using XProc pipelines, and quite a few of those pipelines
                and their input stylesheets are very configurable. Until now, it has not been
                possible to offer the end users these configuration options; even including a simple
                validation in a publishing process has been cumbersome at best.

            
            Some rather different requirements come from an eXist-based Publish on Demand
                solution used to output individualised PDF documents for thousands of users,
                filtered from a large and infinitely variable content base. The end users are not
                allowed to change a single parameter, anywhere - their whole publishing user
                interface consists of a Publish button - but the publishing
                chain is complex, involving about a dozen pipelines that all gather content from
                various sources, convert and manipulate it, and validate the results before sending
                it on to the next step. When things go wrong, it is useful to if the publishing
                chain can be configured in various ways to spot where the problem is.

            ProX will offer configurable publishing processes for system administrators. It
                will also help describe what processes there are in a given context (the complete
                blueprint document) and list the specific requirements for running a specific
                pipeline.

        
    
    
        ProX in Some Detail

        The ProX schema is not particularly complicated. basically, it describes one or more
                processes defined in a system. Every such process may use one
            or more pipelines, and every pipeline may be configured with various command line
            options, including zero or more input files frequently grouped as
                packages[2] (more about this below). The packages are usually XSLT stylesheets, and
            these, again, can be configured in various ways.

        [image: Processes]
                
            
Figure 4.Processes
        The total XML is a list of things that are possible. The user will need to pick one
            process, one pipeline, one set of command line options and the appropriate input
            packages to end up with a specific process.

        
            Processes

            The process structure groups related pipelines. 

            [image: A Single Process]
                    
                
Figure 5.A Single Process
            The grouping is intentionally somewhat arbitrary. If a process is defined as
                    Delivery, the associated pipelines might be Print,
                    Web and ePUB, handling those outputs for delivery,
                but, depending on the situation, a process might just as easily be defined as
                    Print Publishing, leaving the online formats to another
                process, say, Web Publishing. 

            
                Note that the packages are common to all pipelines in this
                    particular process.

            
        
        
            Pipelines

            A pipeline is an abstraction for a single XProc pipeline[3] and its associated inputs and configuration options.

            [image: A Single Pipeline]
                    
                
Figure 6.A Single Pipeline
            The pipeline element includes a script element that that
                points out the actual XProc script, defined in a package, and one or more
                    cmdline groups, that is, related configuration options for the
                script. 

        
        
            Command Lines

            A command line (cmdline) is a group of related
                configuration options for running the pipeline that group is associated with. A
                pipeline may include one or more command lines.

            [image: A Single Command Line Group]
                    
                
Figure 7.A Single Command Line Group
            The cmdline started out as the love child of various aspects of the
                XProc spec and the XProc engine of (many people's) choice, Calabash, but the current
                version attempts to be more generic in nature. It groups related configuration
                options for an associated pipeline so that once the listed choices have been made,
                the resulting cmdline instance is ready to run as-is.

            The cmdline contains two basic parts, an engine configuration with
                engine-specific options from configuration files to Saxon options, and an XProc
                pipeline semantics-specific part that is more of a reflection of the spec[4].

            The pipeline semantics define inputs, outputs, options, parameters, etc, that may
                be defined either beforehand or at runtime by the system. 

            The inputs structure defines every choice available for selection
                through one or more input elements.

            [image: A Single Input]
                    
                
Figure 8.A Single Input
            The input element defines every kind of input available to the
                pipeline. Note that not every input is made available as a choice for the user; some
                are provided at runtime by the system, most notably the XML to be processed by the pipeline[5]. The markup includes attributes for processing user-selectable input
                (see Configuration and Parameter Handling).

            Some inputs may require parameters to be set. Typically, an XSLT stylesheet
                package will use parameters to define various properties, so these are made
                available in the input structure that points out the stylesheet. They
                are also listed with their packages (see Packages).

        
        
            Packages

            A package is a group of related files needed for some aspect
                of pipeline processing. Commonly, a package is referenced as a single
                    resource by an input port.

            [image: A Single Package]
                    
                
Figure 9.A Single Package
            The main part of package is a list of links (locator
                elements) to the files that are part of the package[6], of which one or more may be identified as main file that
                imports the other files for use. 

            Packages are used by the process XML as an abstraction layer for an input; an
                input always points out a package rather than a single file. The system can locate
                the participating files using the package's file list when needed without having to
                look elsewhere.

            The XProc script is also defined in a package rather than directly as a URL in the
                    script element. For a script comprising several physical files,
                this is very useful. Similarly, the XProc engine configuration file (such as the one
                used by Calabash) (and any other such files) is listed in a package so that the
                system can retrieve everything required by a specific ProX instance before the
                process runs.

            Last but not least, a package may list the parameters that are available for that
                package. A configurable parameter is marked as such using an attribute on
                    parameter, and also includes the parameter's data type[7]. Some parameters may be required, which is also reflected by the markup. 

            
                The parameters defined in package list package options that
                        may be user-configurable. The parameters listed with a
                    specific input in a cmdline are those that the system
                    administrator had actally made available for configuration.

            
        
        
            Naming

            ProX is being implemented in a URN-based system as I write this. Every resource in
                it is identified and linked to using URNs rather than URLs - XML, obviously, but
                also images and other content, as well as stylesheets, schemas, etc. The URNs are
                unique within the system and include version and localisation information, like
                so:

            urn:x-cassis:cos:00093445:sv-SE:0.19

            Every resource is version handled, so it is easy to retrieve a specific version.
                And here's the neat part: ProX packages in the system identify resources in the
                exact same way. A package is a list of URNs with with specific versions, meaning
                that a specific package always identifies specific versions of every participating
                file. Prox files in the system are identified in the same way so any package version
                is identifiable and retrievable.

        
        
            Modularisation

            The ProX XML does not need to be a single file. Processes, pipelines, command
                lines and packages can all be modularised and reused. Note, for example, the
                    inset elements in Figure 5, “A Single Process” that are siblings to the pipeline and
                    package elements; these are intended to link to pipeline and
                package modules, respectively.

        
        
            Metadata

            Every major ProX component (process, pipeline,
                    cmdline, package) includes metadata used to identify
                the component in a GUI, but also to include context-sensitive help in that
                GUI.

        
        
            Writing ProX

            It is, of course, possible to write ProX XML in any XML editor. For my current
                project, I've added an XMetaL-based environment that includes some styling but
                otherwise uses the same features as the standard authoring environment in the
                system, with an integration to the database with check-in/out and versioning,
                URN-based linking, etc. 

            [image: Adding A Package Locator]
                    
                
Figure 10.Adding A Package Locator
            Here, authoring ProX is easy. Packages are compiled by including XLinks to the
                modules and then linked to from the elements that need them, using already
                implemented XLink- and URN-based linking functionality.

        
    
    
        The ProX User Interface

        The ProX blueprint was designed to be visualised in a GUI so the right process and
            pipeline can be selected and configured[8]. Conceivably, the system might allow for several different versions of the
            basic blueprint, each for its intended user. A power user might have several
            configuration options available to her while the casual user might only be allowed to
            choose between the basic processes, leaving the details to the system.

        The basic selection procedure is largely sequential. Here's the first concept
            GUI:

        [image: GUI Concept]
                
            
Figure 11.GUI Concept
        The pipeline, command line and package steps may all include additional configuration,
            but the principle should be clear.

        
            Generating the GUI, Pt 1

            There's an obvious candidate for creating a dynamic user interface based on XML
                input: W3C's XForms specification (id-xforms-spec). XForms
                has a somewhat bad reputation (see, for example, id-mvc-xforms-eric-vdl,
                Eric van der Vlist's terrific paper on [some of] the problems and some suggested
                solutions ), with some even claiming it to be dead for all practical purposes, but
                it is one of the few choices available for the purpose.

            My first attempt at creating a ProX user interface used an XSLT stylesheet to
                generate a FreeMind mind map:

            [image: Generated Mind Map]
                    
                
Figure 12.Generated Mind Map
            The FreeMind mind map format is XML, and thus easy to grasp and convert to (id-freemind-xsd). The
                idea here is to insert FreeMind marker symbols to the selected options (nodes) and
                then convert the resulting FreeMind XML back to ProX, only including the marked
                nodes. 

            Of course, this approach is not without its flaws. Nothing stops you from
                inserting markers everywhere, which would result in useless
                ProX markup. We need something that allows exactly what the markup allows, so while
                a tree representation is useful and intuitive, it is only useful if a node can be
                easily selected and its unselected siblings locked (including a clear visualisation
                of the changed state).

            The FreeMind format may or may not allow this, but I chose instead to have a
                closer look at XForms.

        
        
            Design Choices

            The process abstraction reflects a pipeline configuration from a process and
                systems perspective, and the resulting workflow for a user in the above user
                interfaces mostly reflects this approach. This is not necessarily wrong but the
                user's view regarding processing her content might actually be very different. 

            
                The User's POV

                The original idea described a workflow like this:

                        	
                            Select process

                        

                        	
                            Select pipeline

                        

                        	
                            Select the pipeline's command line

                        

                        	
                            Select among the stylesheet packages given as alternatives in the
                                command line

                        

                    

                This is really just a formalisation of one way of
                    expressing a pipeline process. Only the last two (command line and stylesheet)
                    included user-configurable options and the basic idea was to have them show up
                    in a subform only when that step was selected.

                The user probably doesn't care about the difference between configuring a
                    pipeline and configuring a stylesheet, however. The objective is to run a
                    process without distractions to the extent possible so better is probably:

                        	
                            Select process

                        

                        	
                            Select pipeline

                        

                        	
                            Select and configure stylesheet (or rather, process output)

                        

                    

                And depending on the situation, this might be even more appropriate:

                        	
                            Select process

                        

                        	
                            Select and configure output

                        

                    

                This is perhaps too simplistic. While the user doesn't necessarily care about
                    the difference between a process and a pipeline, the concept of a process
                    surrounding the pipeline was introduced because the processes might be so
                    different from each other that the abstraction becomes meaningful. The original
                    concept (see Figure 11, “GUI Concept”) lists Delivery,
                        Reviews, Validation and
                        Reports as examples of different processes, the idea
                    being to reflect different work flows with some very different outputs as
                    expected results.

                I'd argue that the distinction is meaningful.

                But do users need to know or care about the difference between the command
                    line and stylesheet selections? Here, the answer is probably no. The pipeline
                    does something in the defined workflow while the command line and stylesheet
                    options configure the output. The difference between configuring the pipeline
                    and the stylesheet is a subtle one; unless you are an admin, you probably won't
                    care. Better (than the the concept GUI in Figure 11, “GUI Concept”)
                    is something like this:

                [image: Pipeline, Cmdline Configuration Mixed]
                        
                    
Figure 13.Pipeline, Cmdline Configuration Mixed
                To the end user, this XForm is about configuring output,
                    not what's behind the scenes. The underlying XML does not change; with the GUI
                    is adapted for different user categories, the same XML can provide an admin with
                    a different UI. The difference happens depending on how the initial ProX is
                    processed to generate a form.

                The right answer, then, is that these are all possible, simply
                    by preprocessing ProX and by writing appropriate XForms.

            
            
                The Admin's POV

                The underlying XML is in no way changed when simplifying the selection process
                    for a user. What changes is the form, and possibly some preprocessing. The above
                    suggests a simple GUI, with most of the configuration already made. All the
                    admin needs to do is to write the ProX blueprint with
                        complete command lines, with all of the choices split
                    into separate command line groups as listed in the GUI. 

                The GUI shown in Figure 13, “Pipeline, Cmdline Configuration Mixed” is generated from this example:

                <?xml version="1.0" encoding="UTF-8"?>
<?xml-model href="file:/home/ari/mystuff/SGML/DTD/Process-XML/RelaxNG/processes.rnc" type="application/relax-ng-compact-syntax"?>
<processes 
   id="processes-2013-4-9-16-53-8-39562387-" 
   xmlns:xlink="http://www.w3.org/1999/xlink">
   
   <!-- Print Publishing Process -->
   <process id="id-pdf-process">
      <metadata id="metadata-2013-4-9-16-53-8-39562387-">
         <title id="title-2013-4-9-16-53-8-39562387-">Print Publishing</title>
         <description id="description-2013-4-9-16-53-8-39562387-">
            <p id="p-2013-4-9-16-53-8-39562387-">Print publishing for COSML documents</p>
         </description>
      </metadata>
      <pipelines id="pipelines-2013-4-9-16-53-8-39562387-">
         
         <!-- PDF Pipeline -->
         <pipeline id="id-pipeline-pdf-1">
            <metadata id="metadata-2013-4-9-16-53-8-39562387-1">
               <title id="title-2013-4-9-16-53-8-39562387-1">Publish PDF</title>
               <description id="description-2013-4-9-16-53-8-39562387-1">
                  <p id="p-2013-4-9-16-53-8-39562387-1">Normalizes, validates and converts a COSML document to PDF</p>
               </description>
            </metadata>
            <script xmlns:xlink="http://www.w3.org/1999/xlink" type="pkg"
               id="script-2013-4-9-16-53-8-39562387-"
               xlink:href="urn:x-cassis:r1:cos:00002712:sv-SE:0.1#id-xproc-pdf"
               xlink:title=" XProc Pipeline for Normalize, Validate and PDF Normalizes, validates and publishes in PDF a COSML document "/>
            <cmdlines id="cmdlines-2013-4-9-16-53-8-39562387-">
               
               <!-- COSML Internal XSL -->
               <cmdline id="id-cmdline-cos-internal-pdf">
                  <metadata id="metadata-2013-4-9-16-53-8-39562387-2">
                     <title id="title-2013-4-9-16-53-8-39562387-2">COS Internal Template</title>
                     <description id="description-2013-4-9-16-53-8-39562387-2">
                        <p id="p-2013-4-9-16-53-8-39562387-2">Configures the pipeline for the "COS Internal" template</p>
                     </description>
                  </metadata>
                  <engine-config>
                     <config type="pkg" xmlns:xlink="http://www.w3.org/1999/xlink" xlink:href="#id-conf-calabash"/>
                  </engine-config>
                  <inputs id="inputs-2013-4-9-16-53-8-39562387-">
                     <input choice="no" id="input-2013-4-9-16-53-8-39562387-">
                        <port id="port-2013-4-9-16-53-8-39562387-">document</port>
                        <value 
                           xmlns:xlink="http://www.w3.org/1999/xlink" 
                           type="external"
                           xlink:type="simple" 
                           id="value-2013-4-9-16-53-8-39562387-"
                           mimetype="application/xml">DOCUMENT-PLACEHOLDER</value>
                     </input>
                     <input choice="no" id="input-2013-4-9-16-53-8-39562387-1">
                        <port id="port-2013-4-9-16-53-8-39562387-1">stylesheet</port>
                        <value 
                           xmlns:xlink="http://www.w3.org/1999/xlink" 
                           type="pkg"
                           xlink:href="urn:x-cassis:r1:cos:00002712:sv-SE:0.1#id-xslfo-cosml"
                           xlink:type="simple" id="value-2013-4-9-16-53-8-39562387-1"
                           xlink:title=" XSL-FO Package for COSML PDF Converts COSML documents to XSL-FO format for COS PDF layout "/>
                        <params id="params-2013-4-9-16-53-8-39562387-">
                           <!-- Index generation -->
                           <param 
                              choice="yes" 
                              ctype="boolean" 
                              id="param-2013-4-9-16-53-8-39562387-">
                              <port id="port-2013-4-9-16-53-8-39562387-2">xslt-params</port>
                              <name id="name-2013-4-9-16-53-8-39562387-">generate.index</name>
                              <value 
                                 xmlns:xlink="http://www.w3.org/1999/xlink" 
                                 type="string"
                                 xlink:type="simple" 
                                 id="value-2013-4-9-16-53-8-39562387-2">false</value>
                           </param>
                           <!-- XEP Extensions -->
                           <param 
                              choice="no" 
                              id="param-2013-4-9-16-53-8-39562387-1">
                              <port id="port-2013-4-9-16-53-8-39562387-3">xslt-params</port>
                              <name id="name-2013-4-9-16-53-8-39562387-1">xep.extensions</name>
                              <value xmlns:xlink="http://www.w3.org/1999/xlink" type="string"
                                 xlink:type="simple" id="value-2013-4-9-16-53-8-39562387-3"
                                 >0</value>
                           </param>
                           <!-- XSL-FO Bookmark Generation -->
                           <param 
                              choice="yes" 
                              ctype="boolean"
                              id="param-2013-4-9-16-53-8-39562387-2">
                              <port id="port-2013-4-9-16-53-8-39562387-4">xslt-params</port>
                              <name id="name-2013-4-9-16-53-8-39562387-2">xslfo.bookmarks</name>
                              <value 
                                 xmlns:xlink="http://www.w3.org/1999/xlink" 
                                 type="string"
                                 xlink:type="simple" id="value-2013-4-9-16-53-8-39562387-4">true</value>
                           </param>
                           <!-- TOC Generation -->
                           <param 
                              choice="yes" 
                              ctype="boolean"
                              id="param-2013-4-9-16-53-8-39514778-2">
                              <port id="port-2013-4-9-16-53-8-9653444-4">xslt-params</port>
                              <name id="name-2013-4-9-16-53-8-1928364-2">create.toc</name>
                              <value 
                                 xmlns:xlink="http://www.w3.org/1999/xlink" 
                                 type="string"
                                 xlink:type="simple" 
                                 id="value-2013-7-10-16-53-8-764625737-3">true</value>
                           </param>
                           <!-- TOC Depth -->
                           <param 
                              choice="yes" 
                              ctype="list1"
                              id="param-2013-4-9-16-53-8-2385485-2">
                              <port id="port-2013-7-10-16-34-8-9283444-4">xslt-params</port>
                              <name id="name-2013-7-10-16-50-3-1946564-2">toc.depth</name>
                              <value 
                                 xmlns:xlink="http://www.w3.org/1999/xlink" 
                                 type="string"
                                 xlink:type="simple" 
                                 id="value-2013-7-10-16-53-8-764625737-4">2</value>
                              <value
                                 xmlns:xlink="http://www.w3.org/1999/xlink"
                                 id="value-13-07-10-12345-1" 
                                 type="string">1</value>
                              <value
                                 xmlns:xlink="http://www.w3.org/1999/xlink"
                                 id="value-13-07-10-12345-2" 
                                 type="string">3</value>
                           </param>
                        </params>
                     </input>
                     <input choice="no" id="input-2013-4-9-16-53-8-39562387-2">
                        <port id="port-2013-4-9-16-53-8-39562387-5">stylesheet-norm</port>
                        <value 
                           xmlns:xlink="http://www.w3.org/1999/xlink" 
                           type="pkg"
                           xlink:href="urn:x-cassis:r1:cos:00002712:sv-SE:0.1#id-normalize"
                           xlink:type="simple" id="value-2013-4-9-16-53-8-39562387-5"
                           xlink:title=" Normalize XSLT Stylesheet for applics filtering and module normalization for COSML documents "/>
                     </input>
                  </inputs>
                  <options id="options-2013-4-9-16-53-8-39562387-">
                     <option choice="no" id="option-2013-4-9-16-53-8-39562387-">
                        <name id="name-2013-4-9-16-53-8-39562387-3">pdf</name>
                        <value 
                           xmlns:xlink="http://www.w3.org/1999/xlink" 
                           type="external"
                           xlink:type="simple" 
                           id="value-2013-4-9-16-53-8-39562387-6">PDF-PLACEHOLDER.pdf</value>
                     </option>
                  </options>
               </cmdline>
               
               <!-- COSML Formal XSL -->
               <cmdline id="id-cmdline-cos-formal-pdf">
                  <metadata id="metadata-2013-4-9-16-53-8-39562387-3">
                     <title id="title-2013-4-9-16-53-8-39562387-3">COS Formal Template</title>
                     <description id="description-2013-4-9-16-53-8-39562387-3">
                        <p id="p-2013-4-9-16-53-8-39562387-3">Configures the pipeline for the "COS Formal" template</p>
                     </description>
                  </metadata>
                  <engine-config>
                     <config type="pkg" xmlns:xlink="http://www.w3.org/1999/xlink" xlink:href="#id-conf-calabash"/>
                  </engine-config>
                  <inputs id="inputs-2013-4-9-16-53-8-39562387-1">
                     <input choice="no" id="input-2013-4-9-16-53-8-39562387-3">
                        <port id="port-2013-4-9-16-53-8-39562387-6">document</port>
                        <value 
                           xmlns:xlink="http://www.w3.org/1999/xlink" 
                           type="external"
                           xlink:type="simple" 
                           id="value-2013-4-9-16-53-8-39562387-7">DOCUMENT-PLACEHOLDER</value>
                     </input>
                     <input choice="no" id="input-2013-4-9-16-53-8-39562387-4">
                        <port id="port-2013-4-9-16-53-8-39562387-7">stylesheet</port>
                        <value 
                           xmlns:xlink="http://www.w3.org/1999/xlink" 
                           type="pkg"
                           xlink:href="package-xslfo-cosml.xml#id-xslfo-cosml" 
                           xlink:type="simple"
                           id="value-2013-4-9-16-53-8-39562387-8"/>
                     </input>
                     <input choice="no" id="input-2013-4-9-16-53-8-39562387-5">
                        <port id="port-2013-4-9-16-53-8-39562387-8">stylesheet-norm</port>
                        <value 
                           xmlns:xlink="http://www.w3.org/1999/xlink" type="pkg"
                           xlink:href="package-normalize.xml#id-normalize" 
                           xlink:type="simple"
                           id="value-2013-4-9-16-53-8-39562387-9"/>
                     </input>
                  </inputs>
                  <options id="options-2013-4-9-16-53-8-39562387-1">
                     <option choice="no" id="option-2013-4-9-16-53-8-39562387-1">
                        <name id="name-2013-4-9-16-53-8-39562387-4">pdf</name>
                        <value 
                           xmlns:xlink="http://www.w3.org/1999/xlink" 
                           type="external"
                           xlink:type="simple" 
                           id="value-2013-4-9-16-53-8-39562387-10"
                           mimetype="application/pdf">PDF-PLACEHOLDER.pdf</value>
                     </option>
                  </options>
               </cmdline>
            </cmdlines>
         </pipeline>
      </pipelines>
      
      <!-- Packages for Print -->
      <packages 
         xml:base="file:///e:/SGML/DTD/Cassis/Process-XML/"
         id="packages-2013-4-9-16-53-8-39562387-">
         
         <!-- XProc Normalize, Validate, XSLFO Pipeline Package -->
         <package id="id-xproc-pdf">
            <metadata id="metadata-2013-4-9-16-53-8-39562387-4">
               <title id="title-2013-4-9-16-53-8-39562387-4">XProc Pipeline for Normalize, Validate and PDF</title>
               <description id="description-2013-4-9-16-53-8-39562387-4">
                  <p id="p-2013-4-9-16-53-8-39562387-4">Normalizes, validates and publishes in PDF a COSML document</p>
               </description>
            </metadata>
            <!-- publish-cosml-pdf.xpl -->
            <locator 
               type="main" 
               xlink:href="urn:x-cassis:r1:cos:00002715:sv-SE:0.1"
               xmlns:xlink="http://www.w3.org/1999/xlink" 
               id="locator-2013-4-10-10-32-24-12830403-" />
         </package>
         
         
         <!-- COSML Internal XSL-FO Package -->
         <package id="id-xslfo-cosml">
            <metadata id="metadata-2013-4-9-16-53-8-39562387-5">
               <title id="title-2013-4-9-16-53-8-39562387-5">XSL-FO Package for COSML PDF</title>
               <description id="description-2013-4-9-16-53-8-39562387-5">
                  <p id="p-2013-4-9-16-53-8-39562387-5">Converts COSML documents to XSL-FO format
                     for COS PDF layout</p>
               </description>
            </metadata>
            
            <!-- Stylesheet parameters -->
            <params id="params-2013-4-9-16-53-8-39562387-1">
               <!-- Index generation -->
               <param id="param-2013-4-9-16-53-8-39562387-3">
                  <port id="port-2013-4-9-16-53-8-39562387-9">xslt-params</port>
                  <name id="name-2013-4-9-16-53-8-39562387-5">generate.index</name>
                  <value type="string" id="value-2013-4-9-16-53-8-39562387-11">0</value>
               </param>
               <!-- XEP Extensions -->
               <param id="param-2013-4-9-16-53-8-39562387-4">
                  <port id="port-2013-4-9-16-53-8-39562387-10">xslt-params</port>
                  <name id="name-2013-4-9-16-53-8-39562387-6">xep.extensions</name>
                  <value type="string" id="value-2013-4-9-16-53-8-39562387-12">0</value>
               </param>
               <!-- XSL-FO Bookmark Generation -->
               <param id="param-2013-4-9-16-53-8-39562387-5">
                  <port id="port-2013-4-9-16-53-8-39562387-11">xslt-params</port>
                  <name id="name-2013-4-9-16-53-8-39562387-7">xslfo.bookmarks</name>
                  <value type="string" id="value-2013-4-9-16-53-8-39562387-13">1</value>
               </param>
            </params>
            
            <!-- XSLT -->
            <locator xmlns:xlink="http://www.w3.org/1999/xlink"
               xlink:href="urn:x-cassis:r1:cos:00000232:sv-SE:0.6" 
               xlink:title="COS Internal XSLT"
               type="main" id="locator-2013-4-9-16-53-8-39562387-1"/>
            <locator xmlns:xlink="http://www.w3.org/1999/xlink"
               xlink:href="urn:x-cassis:r1:cos:00000074:sv-SE:0.11"
               id="locator-2013-4-9-16-53-8-39562387-2"/>
            <locator xmlns:xlink="http://www.w3.org/1999/xlink"
               xlink:href="urn:x-cassis:r1:cos:00000059:sv-SE:0.2"
               id="locator-2013-4-9-16-53-8-39562387-3"/>
            <locator xmlns:xlink="http://www.w3.org/1999/xlink"
               xlink:href="urn:x-cassis:r1:cos:00000070:sv-SE:0.15"
               id="locator-2013-4-9-16-53-8-39562387-4" 
               xlink:title="Layout"/>
            <locator xmlns:xlink="http://www.w3.org/1999/xlink"
               xlink:href="urn:x-cassis:r1:cos:00000876:sv-SE:0.2"
               id="locator-2013-4-9-16-53-8-39562387-5" 
               xlink:title="bookmarks.xsl"/>
            <locator xmlns:xlink="http://www.w3.org/1999/xlink"
               xlink:href="urn:x-cassis:r1:cos:00000075:sv-SE:0.17"
               id="locator-2013-4-9-16-53-8-39562387-6"/>
            <locator xmlns:xlink="http://www.w3.org/1999/xlink"
               xlink:href="urn:x-cassis:r1:cos:00000072:sv-SE:0.10"
               id="locator-2013-4-9-16-53-8-39562387-7" 
               xlink:title="meta-data.xsl"/>
            <locator xmlns:xlink="http://www.w3.org/1999/xlink"
               xlink:href="urn:x-cassis:r1:cos:00000078:sv-SE:0.9"
               id="locator-2013-4-9-16-53-8-39562387-8" 
               xlink:title="TOC"/>
            <locator xmlns:xlink="http://www.w3.org/1999/xlink"
               xlink:href="urn:x-cassis:r1:cos:00000062:sv-SE:0.9"
               id="locator-2013-4-9-16-53-8-39562387-9"/>
            <locator xmlns:xlink="http://www.w3.org/1999/xlink"
               xlink:href="urn:x-cassis:r1:cos:00000233:sv-SE:0.8"
               id="locator-2013-4-9-16-53-8-39562387-10"/>
            <locator xmlns:xlink="http://www.w3.org/1999/xlink"
               xlink:href="urn:x-cassis:r1:cos:00000061:sv-SE:0.29"
               id="locator-2013-4-9-16-53-8-39562387-11"/>
            <locator xmlns:xlink="http://www.w3.org/1999/xlink"
               xlink:href="urn:x-cassis:r1:cos:00000065:sv-SE:0.6"
               id="locator-2013-4-9-16-53-8-39562387-12"/>
            <locator xmlns:xlink="http://www.w3.org/1999/xlink"
               xlink:href="urn:x-cassis:r1:cos:00000071:sv-SE:0.6"
               id="locator-2013-4-9-16-53-8-39562387-13"/>
            <locator xmlns:xlink="http://www.w3.org/1999/xlink"
               xlink:href="urn:x-cassis:r1:cos:00000077:sv-SE:0.6"
               id="locator-2013-4-9-16-53-8-39562387-14"/>
            <locator xmlns:xlink="http://www.w3.org/1999/xlink"
               xlink:href="urn:x-cassis:r1:cos:00000079:sv-SE:0.7"
               id="locator-2013-4-9-16-53-8-39562387-15"/>
            <locator xmlns:xlink="http://www.w3.org/1999/xlink"
               xlink:href="urn:x-cassis:r1:cos:00000060:sv-SE:0.7"
               id="locator-2013-4-9-16-53-8-39562387-16"/>
            <locator xmlns:xlink="http://www.w3.org/1999/xlink"
               xlink:href="urn:x-cassis:r1:cos:00000064:sv-SE:0.8"
               id="locator-2013-4-9-16-53-8-39562387-17"/>
            <locator xmlns:xlink="http://www.w3.org/1999/xlink"
               xlink:href="urn:x-cassis:r1:cos:00000066:sv-SE:0.2"
               id="locator-2013-4-9-16-53-8-39562387-18"/>
            <locator xmlns:xlink="http://www.w3.org/1999/xlink"
               xlink:href="urn:x-cassis:r1:cos:00000069:sv-SE:0.3"
               id="locator-2013-4-9-16-53-8-39562387-19"/>
            <locator xmlns:xlink="http://www.w3.org/1999/xlink"
               xlink:href="urn:x-cassis:r1:cos:00000063:sv-SE:0.3"
               id="locator-2013-4-9-16-53-8-39562387-20"/>
            <locator xmlns:xlink="http://www.w3.org/1999/xlink"
               xlink:href="urn:x-cassis:r1:cos:00000785:sv-SE:0.6"
               id="locator-2013-4-9-16-53-8-39562387-21"/>
            <locator xmlns:xlink="http://www.w3.org/1999/xlink"
               xlink:href="urn:x-cassis:r1:cos:00000076:sv-SE:0.10" type="aux" xlink:title="Strings"
               id="locator-2013-4-9-16-53-8-39562387-22"/>
            <locator xmlns:xlink="http://www.w3.org/1999/xlink"
               xlink:href="urn:x-cassis:r1:cos:00000230:sv-SE:0.1" type="aux"
               id="locator-2013-4-9-16-53-8-39562387-23"/>
            <locator xmlns:xlink="http://www.w3.org/1999/xlink"
               xlink:href="urn:x-cassis:r1:cos:00000426:sv-SE:0.1" type="aux"
               id="locator-2013-4-9-16-53-8-39562387-24" xlink:title="tux.jpg"/>
         </package>
      </packages>
   </process>
   
   <!-- Wep PublishingProcess -->
   <process id="id-web-process">
      <metadata id="metadata-2013-4-9-16-53-8-39562387-6">
         <title id="title-2013-4-9-16-53-8-39562387-6">Web Publishing</title>
         <description id="description-2013-4-9-16-53-8-39562387-6">
            <p id="p-2013-4-9-16-53-8-39562387-6">Publishes COSML documents for web output</p>
         </description>
      </metadata>
      
      <pipelines id="pipelines-2013-4-9-16-53-8-39562387-1">
         
         <!-- Pipeline for HTML -->
         <pipeline id="id-pipeline-web-1">
            <metadata id="metadata-2013-4-9-16-53-8-39562387-7">
               <title id="title-2013-4-9-16-53-8-39562387-7">Publish HTML</title>
               <description id="description-2013-4-9-16-53-8-39562387-7">
                  <p id="p-2013-4-9-16-53-8-39562387-7">Normalizes, validates and publishes COSML documents as single-file HTML</p>
               </description>
            </metadata>
            <script id="script-2013-4-9-16-53-8-39562387-1"
               xlink:href="urn:x-cassis:r1:cos:00002712:sv-SE:0.6#package-2013-5-19-11-12-49-71312191-1"
               xlink:title="XProc COSML2XHTMLNormalises, validates and converts COSML to XHTML."
               type="pkg"/>
            <cmdlines id="cmdlines-2013-4-9-16-53-8-39562387-1">
               
               <!-- Single-file HTML Config -->
               <cmdline id="id-cmdline-single-file-HTML-1">
                  <metadata id="metadata-2013-4-9-16-53-8-39562387-8">
                     <title id="title-2013-4-9-16-53-8-39562387-8">COS HTML</title>
                     <description id="description-2013-4-9-16-53-8-39562387-8">
                        <p id="p-2013-4-9-16-53-8-39562387-8">Configures the pipeline for single-file HTML</p>
                     </description>
                  </metadata>
                  <engine-config>
                     <config type="pkg" xmlns:xlink="http://www.w3.org/1999/xlink" xlink:href="#id-conf-calabash"/>
                  </engine-config>
                  <inputs>
                     <input>
                        <port>document</port>
                        <value 
                           id="id-html-docroot"
                           input-type="doc-root" 
                           type="external"/>
                     </input>
                     <input id="input-2013-5-19-11-12-49-71312191-1">
                        <port>stylesheet</port>
                        <value
                           xlink:href="urn:x-cassis:r1:cos:00002712:sv-SE:0.6#package-2013-5-19-11-12-49-71312191-"
                           xlink:title="COSML XHTML XSLTConverts COSML to XHTML" 
                           type="pkg"/>
                     </input>
                     <input id="input-2013-5-19-11-12-49-71312191-">
                        <port>stylesheet-norm</port>
                        <value 
                           xlink:href="urn:x-cassis:r1:cos:00002712:sv-SE:0.6#id-normalize"
                           xlink:title=" Normalize XSLT Stylesheet for applics filtering and module normalization for COSML documents "
                           type="pkg"/>
                     </input>
                  </inputs>
                  <options>
                     <option>
                        <name>htm</name>
                        <value 
                           id="id-htm-out"
                           type="external" 
                           output-type="primary"/>
                     </option>
                  </options>
               </cmdline>
            </cmdlines>
         </pipeline>
      </pipelines>
      
      <!-- Web Publishing Packages -->
      <packages>
         
         <!-- XProc for COSML to XHTML -->
         <package id="package-2013-5-19-11-12-49-71312191-1">
            <metadata>
               <title>XProc COSML2XHTML</title>
               <description>
                  <p>XProc to normalise, validate and convert COSML to XHTML.</p>
               </description>
            </metadata>
            <locator 
               id="id-xhtml-xproc"
               type="main" 
               xlink:href="urn:x-cassis:r1:cos:00002756:sv-SE:0.2"
               xlink:title="publish-cosml-html.xpl" 
               xmlns:xlink="http://www.w3.org/1999/xlink"/>
         </package>
         
         <!-- XSLT for COSML to XHTML -->
         <package id="package-2013-5-19-11-12-49-71312191-">
            <metadata>
               <title>COSML XHTML XSLT</title>
               <description>
                  <p>Converts COSML to XHTML</p>
               </description>
            </metadata>
            <locator 
               id="id-xhtml-xslt"
               xlink:href="urn:x-cassis:r1:cos:00002755:sv-SE:0.1"
               xlink:title="cosml2html-ti.xsl" 
               xmlns:xlink="http://www.w3.org/1999/xlink"
               type="main"/>
         </package>
      </packages>
   </process>
   
   <!-- Content Validation Process -->
   <process id="process-2013-5-19-11-12-49-71312191-">
      <metadata>
         <title>Content Validation</title>
         <description>
            <p>Content validation processes</p>
         </description>
      </metadata>
      
      <!-- Content Validation Pipelines -->
      <pipelines>
         
         <!-- Xref Check Pipeline -->
         <pipeline id="pipeline-2013-5-19-11-12-49-71312191-">
            <metadata>
               <title>Cross-reference Check</title>
               <description>
                  <p>Pipeline for checking cross-references in COSML documents</p>
               </description>
            </metadata>
            <script
               xlink:href="urn:x-cassis:r1:cos:00002712:sv-SE:0.6#package-2013-5-19-11-12-49-71312191-3"
               xlink:title="XProc Xref CheckGenerates a module list for XML in scope, checks the xrefs and produces a report"
               type="pkg"/>
            <cmdlines>
               
               <!-- Xref Validation Config -->
               <cmdline id="cmdline-2013-5-19-11-12-49-71312191-">
                  <metadata>
                     <title>Xref Check Configuration</title>
                     <description>
                        <p>Configures the cross-reference check and report</p>
                     </description>
                  </metadata>
                  <engine-config>
                     <config type="pkg" xmlns:xlink="http://www.w3.org/1999/xlink" xlink:href="#id-conf-calabash"/>
                  </engine-config>
                  <inputs>
                     <input>
                        <port>map</port>
                        <value 
                           type="external" 
                           input-type="map"/>
                     </input>
                     <input id="input-2013-5-19-11-12-49-71312191-2">
                        <port>stylesheet</port>
                        <value
                           xlink:href="urn:x-cassis:r1:cos:00002712:sv-SE:0.6#package-2013-5-19-11-12-49-71312191-2"
                           xlink:title="XSLT Xref CheckValidates cross-references in publication"
                           type="pkg"/>
                     </input>
                  </inputs>
                  <options>
                     <option>
                        <name>htm</name>
                        <value id="id-value-xref-htm" type="external" mimetype="text/xhtml"/>
                     </option>
                     <option>
                        <name>file-url</name>
                        <value id="id-file-url" type="external" mimetype="text/xml"/>
                     </option>
                  </options>
               </cmdline>
            </cmdlines>
         </pipeline>
      </pipelines>
      
      <packages>
         
         <!-- XProc for Xref Check -->
         <package id="package-2013-5-19-11-12-49-71312191-3">
            <metadata>
               <title>XProc Xref Check</title>
               <description>
                  <p>Generates a module list for XML in scope, checks the xrefs and produces a report</p>
               </description>
            </metadata>
            <locator 
               id="id-xproc-xref"
               xlink:href="urn:x-cassis:r1:cos:00002757:sv-SE:0.2"
               xlink:title="xref-check-cosml.xpl" 
               xmlns:xlink="http://www.w3.org/1999/xlink" 
               type="main"/>
         </package>
         
         <!-- XSLT for Xref Check -->
         <package id="package-2013-5-19-11-12-49-71312191-2">
            <metadata>
               <title>XSLT Xref Check</title>
               <description>
                  <p>Validates cross-references in publication</p>
               </description>
            </metadata>
            <locator 
               id="id-xslt-xref"
               xlink:href="urn:x-cassis:r1:cos:00002754:sv-SE:0.1"
               xlink:title="link-target-check-multifile.xsl"
               xmlns:xlink="http://www.w3.org/1999/xlink" 
               type="main"/>
         </package>
      </packages>
   </process>
   
   <packages id="packages-2013-4-9-16-53-8-39562387-1">
      
      <!-- XSLT for Normalizing COSML -->
      <package id="id-normalize" type="xslt">
         <metadata id="metadata-2013-4-9-16-53-8-39562387-9">
            <title id="title-2013-4-9-16-53-8-39562387-9">Normalize XSLT</title>
            <description id="description-2013-4-9-16-53-8-39562387-9">
               <p id="p-2013-4-9-16-53-8-39562387-9">Stylesheet for applics filtering and module
                  normalization for COSML documents</p>
            </description>
         </metadata>
         <!-- No parameters required. -->
         <locator 
            xmlns:xlink="http://www.w3.org/1999/xlink"
            xlink:href="urn:x-cassis:r1:cos:00000073:sv-SE:0.4"
            id="locator-2013-4-9-16-53-8-39562387-26" 
            type="main" 
            xlink:title="Normalize XSLT"/>
      </package>
      
      <!-- Calabash Engine Configuration File -->
      <package id="id-conf-calabash">
         <metadata id="metadata-2013-5-2-21-40-30-37001288-">
            <title id="title-2013-5-2-21-40-30-37001288-">Calabash Configuration</title>
            <description id="description-2013-5-2-21-40-30-37001288-">
               <p id="p-2013-5-2-21-40-30-37001288-">Configures Calabash</p>
            </description>
         </metadata>
         <locator 
            xlink:href="urn:x-cassis:r1:cos:00002745:sv-SE:0.1"
            xmlns:xlink="http://www.w3.org/1999/xlink" 
            type="main" 
            id="id-loc-calabash-config"/>
      </package>
      
      
      
      <!-- Wrapper ProX Resources -->
      <package id="id-wrapper-resources">
         <metadata id="metadata-2013-5-2-21-40-30-37001288-1">
            <title id="title-2013-5-2-21-40-30-37001288-1">Wrapper Pipeline Processing</title>
            <description id="description-2013-5-2-21-40-30-37001288-1">
               <p id="p-2013-5-2-21-40-30-37001288-1">These files are used for running the wrapper pipeline.</p>
            </description>
         </metadata>

         <locator xlink:href="urn:x-cassis:r1:cos:00002735:sv-SE:0.1"
            xmlns:xlink="http://www.w3.org/1999/xlink" id="id-wrapper-xpl"/>
         
         <locator xlink:href="urn:x-cassis:r1:cos:00002732:sv-SE:0.1"
            xmlns:xlink="http://www.w3.org/1999/xlink" id="id-prox-fix"/>
         
         <locator xlink:href="urn:x-cassis:r1:cos:00002733:sv-SE:0.1"
            xmlns:xlink="http://www.w3.org/1999/xlink" id="id-urn2url"/>
         
         <locator xlink:href="urn:x-cassis:r1:cos:00002731:sv-SE:0.1"
            xmlns:xlink="http://www.w3.org/1999/xlink" id="id-prox2bat"/>
         
         <locator xlink:href="urn:x-cassis:r1:cos:00002734:sv-SE:0.1"
            xmlns:xlink="http://www.w3.org/1999/xlink" id="id-prox2shell-config"/>
      </package>
      
      <!-- XForms -->
      <package id="id-xform">
         <metadata>
            <title>ProX XForms Package</title>
            <description>
               <p>XForms for selecting and configuring a process, based on a ProX blueprint.</p>
            </description>
         </metadata>
         <locator 
            xlink:href="urn:prox:xform:0.1" 
            type="main" 
            id="id-loc-xform"/>
      </package>
   </packages>
</processes>


                The point here is that this could easily be (mostly) all that is required;
                    while additional configuration may be useful, it is perfectly feasible to limit
                    the choices to a straight-forward wizard-like behaviour.

            
        
        
            Configuration and Parameter Handling

            The ProX RNC schema includes a set of attributes used by any element that may
                offer configuration choices by the user:

            choice.att =
    attribute choice { "yes" | "no" }?,  # [ a:defaultValue = "no" ] 
    attribute group { xsd:IDREF }?,
    attribute ctype { "boolean" | "list" | "list1" | xsd:string | xsd:decimal | xsd:date }?,
    attribute req { "yes" | "no" }?

            The choice attribute indicates if the parameter is configurable,
                while ctype indicates the type of user input required. 

            The group attribute is an IDREF to a related parameter
                and indicates a dependency to that parameter. For example, a parameter may be used
                to set the table of contents depth, but it is useless if another parameter has
                turned off the TOC generation. The first parameter needs to include a
                    group
                IDREF to the second so only relevant options are made available when
                configuring a ProX blueprint. 

            The configuration options available in a cmdline are made available
                to the user by defining them as choices in the ProX blueprint. For example, logging
                alternatives might be made available like so:

            <engine-config>
    <config 
        type="pkg" 
        xmlns:xlink="http://www.w3.org/1999/xlink" 
        xlink:href="calabash-config.xml"/>
    <log-style 
        id="id-log" 
        choice="yes" 
        ctype="list1" 
        style="off"/>
    <log-style 
        group="id-log" 
        choice="yes" 
        ctype="list1" 
        style="plain"/>
</engine-config>

            Here, the logging options are made available as a list1, much like
                a radio button list for a user interface. Note the id
                and group attributes in the first and second log-style
                elements: the group attribute is an IDREF that references
                the id in the first. The choice that contains the id
                attribute referenced by the other is the default.

            A true/false schema-aware option may only have two values and can
                therefore be represented like this:

            <schema-aware process="true" choice="yes" ctype="boolean"/>

            Here, a default value is given in the process attribute. Note the
                    ctype attribute that identifies the type to be used when
                    representing the choice for the user. The XForm template will show
                this as a checkbox in normal circumstances.

            Data types are necessary when representing XSLT parameter alternatives. This one
                decides if an index should be generated by a PDF publishing pipeline:

            <!-- Index generation -->
<param 
    choice="yes" 
    ctype="boolean" 
    id="param-2013-4-9-16-53-8-39562387-">
    <port id="port-2013-4-9-16-53-8-39562387-2">xslt-params</port>
    <name id="name-2013-4-9-16-53-8-39562387-">generate.index</name>
    <value 
        xmlns:xlink="http://www.w3.org/1999/xlink" 
        type="string"
        xlink:type="simple" 
        id="value-2013-4-9-16-53-8-39562387-2">false</value>
</param>

            choice="yes" means that this is a user-configurable option, with the
                default given by the contents. This will render as a checkbox (see Figure 17, “Parameter Configuration”), as
                    param/@ctype="boolean" is used to bind it to an
                    xs:boolean in the XForm. 

            These two parameters decide if and how a TOC will be generated:

            <!-- TOC Generation -->
<param 
    choice="yes" 
    ctype="boolean"
    id="param-2013-4-9-16-53-8-39514778-2">
    <port id="port-2013-4-9-16-53-8-9653444-4">xslt-params</port>
    <name id="name-2013-4-9-16-53-8-1928364-2">create.toc</name>
    <value 
        xmlns:xlink="http://www.w3.org/1999/xlink" 
        type="string"
        xlink:type="simple" 
        id="value-2013-7-10-16-53-8-764625737-3">true</value>
</param>
<!-- TOC Depth -->
<param 
    choice="yes" 
    ctype="list1"
    id="param-2013-4-9-16-53-8-2385485-2"
    group="value-2013-7-10-16-53-8-764625737-3">
    <port id="port-2013-7-10-16-34-8-9283444-4">xslt-params</port>
    <name id="name-2013-7-10-16-50-3-1946564-2">toc.depth</name>
    <value 
        xmlns:xlink="http://www.w3.org/1999/xlink" 
        type="string"
        xlink:type="simple" 
        id="value-2013-7-10-16-53-8-764625737-4">2</value>
    <value
        xmlns:xlink="http://www.w3.org/1999/xlink"
        id="value-13-07-10-12345-1" 
        type="string">1</value>
    <value
        xmlns:xlink="http://www.w3.org/1999/xlink"
        id="value-13-07-10-12345-2" 
        type="string">3</value>
</param>

            The first param is an ON/OFF switch for TOC generation (hence the
                    @ctype="boolean"), while the second allows choosing the number of
                section levels to be included in the TOC. Since the second param would
                be meaningless without the first being set to true, the second
                    param includes a group attribute that is an
                    IDREF to the first param, which means that the second
                value depends on the first. The group reference is used in the XForm to
                show or hide controls, depending on their relevance.

            The second param has ctype="list1", which means that the
                listed values should be represented as a list1 in the
                XForm. The first is used as default when processing.

            
                When compiling the package that lists a stylesheet's participating module, the
                    package needs to always include definitions for any parameters that are not
                    explicitly set by the stylesheets. 

            
        
        
            System Context

            The ProX blueprint configuration described above only tells how to configure a
                process, not what XML if any it processes, other than indirectly. It tells
                    how to do something, not what it
                should apply the process to. Of course, for any process involving an XML file to be
                processed, there will be a matching input in the pipeline, but the point here is
                that the XML is only identified at runtime, if it is identified[9].

            The system where proX is being implemented allows for two basic workflows: either
                the process is configured first and the XML to be processed is pointed out later, or
                the other way around. The first is useful for new processes and for any process that
                does not involve an XML file. If an XML file needs to be selected, it can be located
                by the system using its in-place browsing capabilities after the ProX instance is
                configured and saved, that is, when a publishing process has been fully configured
                and saved.

            Today, the system uses something called a configuration to point
                out the XML to be processed. The configuration is an XML file that points out a root
                XML file, including language and version, along with some system-specific metadata,
                and then publishes it using an XSL-FO stylesheet[10]: 

            <?xml version="1.0" encoding="utf-8"?>
<CassisTIConfiguration>
  <Versioning>-1</Versioning>
  <VersionInfo />
  <PortalID>0</PortalID>
  <ConfigURN>urn:x-cassis:r1:cos:00002216:sv-SE:0.2</ConfigURN>
  <ConfigID>2216</ConfigID>
  <ConfigVersionID>-1</ConfigVersionID>
  <ForProcessMgr>true</ForProcessMgr>
  <Name>Balisage 2012 Whitepaper</Name>
  <NoOfNamingFields>0</NoOfNamingFields>
  <NamingFields />
  <Code />
  <Description>Balisage 2012 whitepaper</Description>
  <ThumbNailImage />
  <Modules />
  <XmlModuleID>2112</XmlModuleID>
  <XmlModuleFolderID>83</XmlModuleFolderID>
  <XmlModuleName>Bal2012nord0128.xml</XmlModuleName>
  <XmlModuleURN>urn:x-cassis:r1:cos:00002112:sv-SE:0.43</XmlModuleURN>
  <XmlModuleLanguageID>2</XmlModuleLanguageID>
  <XmlModuleVersionMajor>0</XmlModuleVersionMajor>
  <XmlModuleVersionMinor>43</XmlModuleVersionMinor>
  <LanguageID>2</LanguageID>
  <VersionMajor>0</VersionMajor>
  <VersionMinor>2</VersionMinor>
  <Applicabilities />
  <Applics />
</CassisTIConfiguration>

            With ProX-based pipeline processing added, the XSL-FO is just one of several
                stylesheets run by the pipelines, and so, if a system configuration pointing out a
                root XML file is opened first, the user must associate a saved
                process with the configuration or configure a new one before the XML can be
                processed.

            The configuration files that point out the root XML and some
                system-specific metadata now also list each and every saved ProX instance (basically
                an instance of the blueprint code in The Admin's POV)
                associated with that specific configuration, including a default PDF publishing
                instance, so there will be at least one process to use. New ones can be defined
                later.

            <?xml version="1.0" encoding="utf-8"?>
<CassisTIConfiguration>
  ...
  <Description>Balisage 2012 whitepaper</Description>
  ...
  <Processes>
    <Process>
      <!-- Blueprint -->
      <ProXBlueprint>
        <ID><!-- System ID --></ID>
        <URN><!-- Blueprint URN --></URN>
        <ProXName><!-- Name of blueprint --></ProXName>
      </ProXBlueprint>
      <!-- Instances associated with config, selectable by user -->
      <ProXInstance>
        <ID></ID>
        <URN>urn:x-cassis:r1:cos:00008295:en-GB:0.5</URN>
        <ProXName>PDF Publishing</ProXName>
      </ProXInstance>
    </Process>
    ...
  </Processes>
</CassisTIConfiguration>

            The configuration file is used by the system by something called Process
                    Manager as a shortcut for processing XML, including translation
                handling of the XML. I tend to liken it to a postit note placed on a specific XML
                document (comprising of several modules in specific versions), describing a specific
                process such as the PDF publishing for customer delivery of a specific version and
                translation of the document. For more on this, see id-balVol08-Nordstrom01.

        
    
    
        XForms: Generating the GUI, Pt 2

        I set out to do the user interface with XForms, but as promising the standard was for
            me, getting my head around the MVC model was not easy.

        My first hypothesis was to read the relevant nodes from the blueprint, list the
                process metadata's title contents in a
                select1
            itemset, select one and copy it to the target instance, then repeat for the
                pipeline, cmdline and package choices. This
            was a wizard-like approach, with every wizard step showing and hiding the appropriate
            configurations in a switch/case form.

        Having banged my head against the wall trying a copy inside an
                itemset, Mark Lawson pointed out that XSLTForms
            does not support copy and suggested a far easier way. In a somewhat
            shortened form:

        
<?xml-stylesheet href="xsltforms/xsltforms-1.0RC/xsltforms/xsltforms.xsl" type="text/xsl"?>
<?xsltforms-options debug="no"?>
<html 
    xmlns="http://www.w3.org/1999/xhtml" 
    xmlns:ev="http://www.w3.org/2001/xml-events" 
    xmlns:xs="http://www.w3.org/2001/XMLSchema" 
    xmlns:xf="http://www.w3.org/2002/xforms">
    <head>
        <link type="text/css" rel="stylesheet" href="style.css"/>
        <title>Cassis Process Configuration</title>
        
        <!-- Model -->
        <xf:model>
            <!-- Temp data from the selections -->
            <xf:instance id="scratchpad">
                <data xmlns="">
                    <theprocess/>
                    <thepipeline/>
                    <thecmds/>
                    <thepackages/>
                    <commonpackages/>
                </data>
            </xf:instance>
            
            <!-- Target for built process -->
            <xf:instance id="mytarget">
                <data xmlns="">
                    <processes> </processes>
                </data>
            </xf:instance>
            
            <!-- Source ProX Blueprint -->
            <xf:instance 
                src="prox-blueprint.xml" 
                id="mysource"/>
            <xf:bind 
                type="xs:boolean" 
                nodeset="instance('mysource')//param[@ctype='boolean']/value"/>
            
            <!-- Set the list defaults to be first values in the ProX instance -->
            <xf:action ev:event="xforms-ready">
                <xf:setvalue 
                    ref="theprocess" 
                    value="instance('mysource')/process[1]/@id"/>
                <xf:setvalue 
                    ref="thepipeline" 
                    value="instance('mysource')/process[1]/pipelines/pipeline[1]/@id"/>
                <xf:setvalue 
                    ref="thecmds" 
                    value="instance('mysource')/process[1]/pipelines/pipeline[1]/cmdlines/cmdline[1]/@id"/>
                <xf:setvalue 
                    ref="thepackages"/>
                <xf:setvalue 
                    ref="commonpackages" 
                    value="instance('mysource')/processes/packages"/>
            </xf:action>
            
            <!-- Save the configured proX instance -->
            <xf:submission 
                ref="instance('mytarget')/processes" 
                replace="instance" 
                method="put" 
                action="prox-instance.xml" 
                id="save"/>
        </xf:model>
    </head>
    <body>
        <h3>Process Configuration</h3>
        <table>
            <tr>
                <td>
                    <!-- Process -->
                    <fieldset>
                        <legend>Process</legend>
                        <div class="block-form">
                            <xf:select1 
                                appearance="compact" 
                                incremental="false" 
                                ref="theprocess">
                                <xf:label/>
                                <xf:item id="item-proc-dummy">
                                    <xf:label>Select a process</xf:label>
                                    <xf:value>Nothing</xf:value>
                                </xf:item>
                                <xf:itemset 
                                    id="item-proc" 
                                    nodeset="instance('mysource')/process">
                                    <xf:label ref="./metadata/title"/>
                                    <xf:value ref="./@id"/>
                                </xf:itemset>
                                <xf:setvalue 
                                    ref="../thepipeline" 
                                    ev:event="DOMFocusIn" 
                                    value="'Nothing'"/>
                            </xf:select1>
                        </div>
                    </fieldset>
                </td>
                <td>
                    <!-- Pipeline -->
                    <fieldset>
                        <legend>Pipeline</legend>
                        <div class=" block-form">
                            <xf:select1 
                                appearance="compact" 
                                incremental="false" 
                                ref="thepipeline" 
                                id="id-pipe">
                                <xf:label/>
                                <xf:item id="item-pipe-dummy">
                                    <xf:label>Select a pipeline</xf:label>
                                    <xf:value>Nothing</xf:value>
                                </xf:item>
                                <xf:itemset 
                                    id="item-pipe" 
                                    nodeset="instance('mysource')/process[@id = instance('scratchpad')/theprocess]/pipelines/pipeline">
                                    <xf:label ref="./metadata/title"/>
                                    <xf:value ref="@id"/>
                                </xf:itemset>
                                <xf:setvalue 
                                    ref="../thecmds" 
                                    ev:event="DOMFocusIn" 
                                    value="'Nothing'"/>
                            </xf:select1>
                        </div>
                    </fieldset>
                </td>
                <td>
                    <!-- Commands -->
                    <fieldset>
                        <legend>Output</legend>
                        <div class="block-form">
                            <xf:select1 
                                appearance="compact" 
                                incremental="false" 
                                ref="thecmds" 
                                id="id-cmd">
                                <xf:label/>
                                <xf:item id="item-cmd-dummy">
                                    <xf:label>Select output options</xf:label>
                                    <xf:value>Nothing</xf:value>
                                </xf:item>
                                <xf:itemset 
                                    id="item-cmd" 
                                    nodeset="instance('mysource')/process[@id = instance('scratchpad')/theprocess]/pipelines/pipeline[@id = instance('scratchpad')/thepipeline]/cmdlines/cmdline">
                                    <xf:label ref="metadata/title"/>
                                    <xf:value ref="@id"/>
                                </xf:itemset>
                            </xf:select1>
                        </div>
                    </fieldset>
                    
                </td>
            </tr>
            <tr>
                <td class="debug">
                    <xf:output ref="instance('mysource')//process[@id=instance('scratchpad')/theprocess]/metadata/title">
                        <xf:label>Selected: </xf:label>
                    </xf:output>
                </td>
                
                <td class="debug">
                    <xf:output ref="instance('mysource')//pipeline[@id=instance('scratchpad')/thepipeline]/metadata/title">
                        <xf:label>Selected: </xf:label>
                    </xf:output>
                </td>
                <td class="debug">
                    <xf:output ref="instance('mysource')//cmdline[@id=instance('scratchpad')/thecmds]/metadata/title">
                        <xf:label>Selected: </xf:label>
                    </xf:output>
                </td>
            </tr>
        </table>
        <xf:trigger>
            <xf:label>Save</xf:label>
            <xf:action ev:event="DOMActivate">
                <xf:delete nodeset="instance('mytarget')/processes/process"/>
                <xf:delete nodeset="instance('mytarget')/processes/packages"/>
                <xf:insert context="instance('mytarget')/processes" origin="instance('mysource')/process[@id = instance('scratchpad')/theprocess]"/>
                <xf:insert context="instance('mytarget')/processes" origin="instance('mysource')/packages" if="instance('mysource')/packages"/>
                <xf:delete nodeset="instance('mytarget')/processes/process[1]/pipelines/pipeline[@id != instance('scratchpad')/thepipeline]"/>
                <xf:delete nodeset="instance('mytarget')/processes/process[1]/pipelines/pipeline[1]/cmdlines/cmdline[@id != instance('scratchpad')/thecmds]"/>
                <xf:send submission="save"/>
            </xf:action>
        </xf:trigger>
    </body>
</html>

        Note the following:

                	
                    The scratchpad instance, containing IDs of the selected ProX
                        components.

                

                	
                    The target instance and the trigger that writes
                        to it near the end.

                

                	
                    And, of course, the select1s handling the
                            process, pipeline and cmdline
                        IDs, respectively.

                

            

        This produces a GUI that writes the selected id to the scratchpad,
            refreshing the next select1
            itemset, until done, like so:

        [image: The Basic ProX GUI]
                
            
Figure 14.The Basic ProX GUI
        The result is saved to a target ProX instance: instance('mysource')/process[@id
                = instance('scratchpad')/theprocess] is copied using insert. The
            pipelines and command lines that do not match the IDs in the
            scratchpad instance, pipeline[@id != instance('scratchpad')/thepipeline]
            and cmdline[@id != instance('scratchpad')/thecmds], respectively, are then
            deleted from the target. 

        
            Single-Choice Problems

            The first working GUI looked like this:

            [image: Bal2013nord-2-012812.jpg]
                    
                
Figure 15.Bal2013nord-2-012812.jpg
            With two or more of each choice, it worked perfectly, but if only single choice
                was available, this resulted in the IDs not being updated in the scratchpad
                instance:

            [image: Pipeline ID Not Updated]
                    
                
Figure 16.Pipeline ID Not Updated
            Note that while the process is selected and its ID listed, the pipeline ID listed
                in the scratchpad debug output (below the form) belongs to a previous selection
                rather than the apparently selected one. The cmdline
                ID in the scratchpad also belongs to a previous selection, but the
                current cmdline selection does not show any values at all. If the
                current state was written to a process instance, the selections would be wrong and
                the process would fail.

            This happened because the selected process contained only a single
                    pipeline and value changed-events do not fire as expected in
                single-item lists. 

            Better is to add a static
                items before the itemsets, like this:

            <xf:select1 
    appearance="compact" 
    incremental="false" 
    ref="theprocess">
    <xf:label/>
    <xf:item id="item-proc-dummy">
        <xf:label>Select a process</xf:label>
        <xf:value>Nothing</xf:value>
    </xf:item>
    <xf:itemset ...>
        ...
    </xf:itemset>
    ...
</xf:select1>

            This introduces a dummy value, ensuring that the form is updated
                regardless of the number of items. To make sure that the selection of a
                    parent forces the update of the child, you set the
                value of the child to a dummy value, forcing the user to actively
                choose an option. For example, if you change the pipeline selection, this makes sure
                that the next option in line, the command line list, is updated with a static
                value:

            <xf:select1 ...>
    <xf:label/>
    ...
    <xf:setvalue 
        ref="../thecmds" 
        ev:event="DOMFocusIn" 
        value="'Nothing'"/>
</xf:select1>

            This setup has all kinds of advantages: styling becomes easier (a nonexistent list
                can't be easily fixed in the CSS, as far as I know; see Figure 16, “Pipeline ID Not Updated”),
                subforms that configure aspects of the selected group can be shown, and conditions
                for saving the configured process can be imposed, not allowing a Save before all
                selections have been made.

        
        
            User-configurable Parameters

            The user-configurable stylesheet parameters are set in the input
                structure (see Command Lines) that links to the package. Here's a complete
                    input for a stylesheet used by a PDF publishing pipeline:

            <input choice="no" id="input-2013-4-9-16-53-8-39562387-1">
                        <port id="port-2013-4-9-16-53-8-39562387-1">stylesheet</port>
                        <value 
                           xmlns:xlink="http://www.w3.org/1999/xlink" 
                           type="pkg"
                           xlink:href="urn:x-cassis:r1:cos:00002712:sv-SE:0.1#id-xslfo-cosml"
                           xlink:type="simple" id="value-2013-4-9-16-53-8-39562387-1"
                           xlink:title=" XSL-FO Package for COSML PDF Converts COSML documents 
                                         to XSL-FO format for COS PDF layout "/>
                        <params id="params-2013-4-9-16-53-8-39562387-">
                           <!-- Index generation -->
                           <param 
                              choice="yes" 
                              ctype="boolean" 
                              id="param-2013-4-9-16-53-8-39562387-">
                              <port id="port-2013-4-9-16-53-8-39562387-2">xslt-params</port>
                              <name id="name-2013-4-9-16-53-8-39562387-">generate.index</name>
                              <value 
                                 xmlns:xlink="http://www.w3.org/1999/xlink" 
                                 type="string"
                                 xlink:type="simple" 
                                 id="value-2013-4-9-16-53-8-39562387-2">false</value>
                           </param>
                           <!-- XEP Extensions -->
                           <param 
                              choice="no" 
                              id="param-2013-4-9-16-53-8-39562387-1">
                              <port id="port-2013-4-9-16-53-8-39562387-3">xslt-params</port>
                              <name id="name-2013-4-9-16-53-8-39562387-1">xep.extensions</name>
                              <value xmlns:xlink="http://www.w3.org/1999/xlink" type="string"
                                 xlink:type="simple" id="value-2013-4-9-16-53-8-39562387-3"
                                 >0</value>
                           </param>
                           <!-- XSL-FO Bookmark Generation -->
                           <param 
                              choice="yes" 
                              ctype="boolean"
                              id="param-2013-4-9-16-53-8-39562387-2">
                              <port id="port-2013-4-9-16-53-8-39562387-4">xslt-params</port>
                              <name id="name-2013-4-9-16-53-8-39562387-2">xslfo.bookmarks</name>
                              <value 
                                 xmlns:xlink="http://www.w3.org/1999/xlink" 
                                 type="string"
                                 xlink:type="simple" id="value-2013-4-9-16-53-8-39562387-4">true</value>
                           </param>
                           <!-- TOC Generation -->
                           <param 
                              choice="yes" 
                              ctype="boolean"
                              id="param-2013-4-9-16-53-8-39514778-2">
                              <port id="port-2013-4-9-16-53-8-9653444-4">xslt-params</port>
                              <name id="name-2013-4-9-16-53-8-1928364-2">create.toc</name>
                              <value 
                                 xmlns:xlink="http://www.w3.org/1999/xlink" 
                                 type="string"
                                 xlink:type="simple" 
                                 id="value-2013-7-10-16-53-8-764625737-3">true</value>
                           </param>
                           <!-- TOC Depth -->
                           <param 
                              choice="yes" 
                              ctype="list1"
                              id="param-2013-4-9-16-53-8-2385485-2"
                              group="value-2013-7-10-16-53-8-764625737-3">
                              <port id="port-2013-7-10-16-34-8-9283444-4">xslt-params</port>
                              <name id="name-2013-7-10-16-50-3-1946564-2">toc.depth</name>
                              <value 
                                 xmlns:xlink="http://www.w3.org/1999/xlink" 
                                 type="string"
                                 xlink:type="simple" 
                                 id="value-2013-7-10-16-53-8-764625737-4">2</value>
                              <value
                                 xmlns:xlink="http://www.w3.org/1999/xlink"
                                 id="value-13-07-10-12345-1" 
                                 type="string">1</value>
                              <value
                                 xmlns:xlink="http://www.w3.org/1999/xlink"
                                 id="value-13-07-10-12345-2" 
                                 type="string">3</value>
                           </param>
                        </params>
                     </input>

            Note that not all of the parameters are made available as choices
                    (choice="no").

            Having the parameter definitions include data types greatly simplifies generating
                a GUI. As the values are not usually typed in the stylesheets that use them, the
                proX blueprint author must take care to define data types for every parameter made
                available as a user-configurable option.

            The configuration options are shown or hidden using a grouping of forms in
                combination with CSS that hides a disabled group in the XForm[11]. The following group generates controls for a selected command line
                    (cmdline). It is hidden if there are no user-configurable
                parameters for that cmdline.

            <xf:group 
    ref="instance('mysource')//cmdline[@id=instance('scratchpad')/thecmds]//param[@choice='yes' 
         and @ctype='boolean']">
    <div class="block-form">
        <fieldset class="config">
            <legend>Configuration</legend>
            
            <xf:repeat 
                id="b-ctrl"
                nodeset="instance('mysource')//cmdline[@id=instance('scratchpad')/thecmds]//param[@choice='yes' and @ctype='boolean']">
                <xf:input 
                    ref="value" 
                    appearance="full">
                    <xf:label>
                        <xf:output ref="../name"/>
                    </xf:label>
                </xf:input>
            </xf:repeat>
            
            <xf:repeat 
                nodeset="instance('mysource')//cmdline[@id=instance('scratchpad')/thecmds]//param[@ctype='list1' and (not(@group) or (@group=//param[@choice='yes']/@id))]">
                <xf:select1 
                    appearance="minimal" 
                    incremental="false" 
                    ref="value">
                    <xf:label>
                        <xf:output ref="../name"/>
                    </xf:label>
                    <xf:itemset nodeset="instance('mysource')//cmdline[@id=instance('scratchpad')/thecmds]//param[@ctype='list1' and (not(@group) or (@group=//param[@choice='yes']/@id))]/value">
                        <xf:label ref="."/>
                        <xf:value ref="@id"/>
                    </xf:itemset>
                </xf:select1>
            </xf:repeat>
        </fieldset>
    </div>
</xf:group>

            The current GUI design gathers all configurable options within the
                    cmdline group rather than having any of them appear when the
                pipeline is selected. This is a design choice rather than a technical one; see Design Choices.
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Figure 17.Parameter Configuration
            The above is able to generate boolean and single-choice list controls. Of course,
                other controls may be added, for example, to select a date or enter a text string to
                be included in the process output.

        
    
    
        Initiating and Running ProX

        Running the overall process, that is, initiating and running the ProX XForms template,
            saving the resulting ProX instance and converting it to a shell script or batch file (or
            some other file executing a pipeline engine) involves the following:

                	
                    Locate and fetch the ProX blueprint. Normalise, if necessary.

                

                	
                    Locate and fetch all files that are part of the processing as defined by
                        the blueprint, including the input XML, stylesheets, XProc, XForms XHTML,
                        configuration files, etc. Map their URNs to temporary URLs in a resource map
                        XML file (see The Resource Map).

                

                	
                    Generate any runtime URLs for the target files for the process, as defined
                        by the blueprint. Map these in the resource map XML, adding the ProX IDs
                        (see Targets) where needed.

                

                	
                    Preprocess the XForms XHTML, adding the URL to the ProX blueprint and
                        other information required by the XForm.

                

                	
                    Open the the XForms XHTML.

                

                	
                    Make choices in the XForm as necessary. Save (and close) the a ProX
                        instance. 

                

                	
                    Replace any URNs in the source XML to be processed with matching temporary
                        URNs.

                

                	
                    Add runtime information to the ProX instance (input XML, target URLs,
                        etc). 

                

                	
                    Convert the ProX instance to a shell script.

                

                	
                    Run the script.

                

                	
                    Capture the output.

                

            

        All of the above is handled by a wrapper XProc pipeline (The Wrapper Pipeline).

        
            The Resource Map

            When processing an XML file, the system needs to list all files required by the
                wrapper pipeline process and the resulting child pipeline process in a
                    resource map XML file, mapping their URNs to temporary
                URLs. This includes the XML to be processed, of course, but also any images and
                other non-XML data. Every XSLT stylesheet required for the processing (for the
                wrapper process as well as the child process) must be listed, as must all XProc
                scripts and whatever files they require.

            Also, the system must generate temporary URLs (and, depending on the result, URNs)
                for any resulting files.

            The resource map is then used as the sole input by the wrapper pipeline
                process.

            All of these files are either listed directly in the ProX blueprint (when known),
                or pointed out indirectly, using the attribute type set to
                    external. A ProX process starts with the generation of a basic
                resource map file, using a simple XSLT stylesheet applied to the ProX
                blueprint.

            The resource map looks like this:

            <?xml version="1.0" encoding="UTF-8"?>
<resource-map>
   
   <!-- Source Modules Listed here -->
   <docs>
      
      <!-- NOTE: The doc lists can contain duplicate modules, with the same URN/URL
           pairs. The ProX wrapper XProc and XSLT will handle them. -->
      
      <!-- Document #1 -->
      <!-- One doc, with root and modules incl images -->
      <doc id="">
         
         <!-- Root document from Process Manager configuration -->
         <!-- ProX instance needs this value -->
         <!-- //*/@type=''external' and //*/@input-type='doc-root' -->
         <root>
            <resource>
               <urn>urn:testroot</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Process-XML/refactor/test-root.xml</url>
               <type>doc-root</type>
               <prox-id>value-2013-4-9-16-53-8-39562387-</prox-id>
            </resource>
         </root>
         
         <!-- All modules linked from root or its descendants -->
         <!-- XML, images, etc -->
         <modules>
            <resource>
               <urn>urn:image1</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Process-XML/refactor/image3.jpg</url>
               <type>jpg</type>
            </resource>
            <resource>
               <urn>urn:inset1</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Process-XML/refactor/inset1.xml</url>
               <type>xml</type>
            </resource>
            <resource>
               <urn>urn:inset2</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Process-XML/refactor/inset2.xml</url>
               <type>xml</type>
            </resource>
            <resource>
               <urn>urn:inset3</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Process-XML/refactor/inset3.xml</url>
               <type>xml</type>
            </resource>
            <resource>
               <urn>urn:inset4</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Process-XML/refactor/inset4.xml</url>
               <type>xml</type>
            </resource>
            <resource>
               <urn>urn:block-inset1</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Process-XML/refactor/block-inset1.xml</url>
               <type>xml</type>
            </resource>
         </modules>    
      </doc>
      
      
      <!-- Document #2 -->
      <doc id="">
         
         <!-- Root document from Process Manager configuration -->
         <!-- ProX instance needs this value -->
         <!-- //*/@type=''external' and //*/@input-type='doc-root' -->
         <root>
            <resource>
               <urn>urn:testroot</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Process-XML/refactor/test-root.xml</url>
               <type>doc-root</type>
               <prox-id>id-html-docroot</prox-id>
            </resource>
         </root>
         
         <!-- All modules linked from root or its descendants -->
         <!-- XML, images, etc -->
         <modules>
            <resource>
               <urn>urn:image1</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Process-XML/refactor/image3.jpg</url>
               <type>jpg</type>
               <transl>1</transl>
            </resource>
            <resource>
               <urn>urn:inset1</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Process-XML/refactor/inset1.xml</url>
               <type>xml</type>
            </resource>
            <resource>
               <urn>urn:inset2</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Process-XML/refactor/inset2.xml</url>
               <type>xml</type>
            </resource>
            <resource>
               <urn>urn:inset3</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Process-XML/refactor/inset3.xml</url>
               <type>xml</type>
            </resource>
            <resource>
               <urn>urn:inset4</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Process-XML/refactor/inset4.xml</url>
               <type>xml</type>
            </resource>
            <resource>
               <urn>urn:block-inset1</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Process-XML/refactor/block-inset1.xml</url>
               <type>xml</type>
            </resource>
         </modules>    
      </doc>
      
   </docs>
   
   
   <!-- Runtime targets -->
   <targets>
      <resource>
         <urn>URN-FOR-OUTPUT</urn>
         <url>file:///home/ari/mystuff/SGML/DTD/Process-XML/refactor/my-pdf-internal-file.pdf</url>
         <type>primary</type>
         <prox-id>value-2013-4-9-16-53-8-39562387-6</prox-id>
      </resource>
      <resource>
         <urn>URN2-FOR-OUTPUT</urn>
         <url>file:///home/ari/mystuff/SGML/DTD/Process-XML/refactor/my-pdf-formal-file.pdf</url>
         <type>primary</type>
         <prox-id>value-2013-4-9-16-53-8-39562387-10</prox-id>
      </resource>
      <resource>
         <urn>URN-FOR-XREF-XHTML-LOG</urn>
         <url>file:///home/ari/mystuff/SGML/DTD/Process-XML/refactor/my-xref-check.htm</url>
         <type>primary</type>
         <prox-id>id-value-xref-htm</prox-id>
      </resource>
      <resource>
         <urn>URN-FOR-FILES-LIST-XML</urn>
         <url>file:///home/ari/mystuff/SGML/DTD/Process-XML/refactor/files.xml</url>
         <type>secondary</type>
         <prox-id>id-file-url</prox-id>
      </resource>
      <resource>
         <urn>URN-FOR-HTM-OUT</urn>
         <url>file:///home/ari/mystuff/SGML/DTD/Process-XML/refactor/my-xhtml-out.htm</url>
         <type>primary</type>
         <prox-id>id-htm-out</prox-id>
      </resource>
   </targets>
   
   <!-- ProX blueprint and saved instance(s) -->
   <prox>
      <!-- Blueprint used to get instance is here -->
      <blueprints>
         <resource id="id-prox-blueprint">
            <urn>URN-OF-PROX-BLUEPRINT</urn>
            <url>file:///home/ari/mystuff/SGML/DTD/Process-XML/refactor/prox-blueprint.xml</url>
            <type></type>
            <prox-id></prox-id>
         </resource>    
      </blueprints>
      
      <!-- Saved instance to run with wrapper is here -->
      <!-- All these are associated with .config files -->
      <!-- Input to wrapper pipeline -->
      <instances>
         <resource id="id-prox-saved-instance">
            <urn>URN-OF-SAVED-PROX-INSTANCE</urn>
            <!--<url>file:///home/ari/mystuff/SGML/DTD/Process-XML/refactor/test-instance.xml</url>-->
            <url>file:///home/ari/mystuff/SGML/DTD/Process-XML/refactor/prox-instance.xml</url>
            <type></type>
            <prox-id></prox-id>
         </resource>
      </instances>
   </prox>
   
   <!-- Resources used by ProX Processes -->
   <prox-resources>
      
      <!-- PDF Publishing XProc -->
      <package>
         <name>XProc Pipeline for Normalize, Validate
                  and PDF</name>
         <resources>
            <resource>
               <urn>urn:x-cassis:r1:cos:00002715:sv-SE:0.1</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Cassis/XProc/publish-cosml-pdf.xpl</url>
               <prox-id>locator-2013-4-10-10-32-24-12830403-</prox-id>
            </resource>
         </resources>
      </package>
      
      <!-- PDF Publishing XSL-FO, Internal -->
      <package>
         <name>XSL-FO Package for COSML PDF</name>
         <resources>
            <resource>
               <urn>urn:x-cassis:r1:cos:00000232:sv-SE:0.6</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Cassis/FO/cos-fo-internal.xsl</url>
               <prox-id>locator-2013-4-9-16-53-8-39562387-1</prox-id>
            </resource>
            <resource>
               <urn>urn:x-cassis:r1:cos:00000074:sv-SE:0.11</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Cassis/FO/param.xsl</url>
               <prox-id>locator-2013-4-9-16-53-8-39562387-2</prox-id>
            </resource>
            <resource>
               <urn>urn:x-cassis:r1:cos:00000059:sv-SE:0.2</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Cassis/FO/attribute-set.xsl</url>
               <prox-id>locator-2013-4-9-16-53-8-39562387-3</prox-id>
            </resource>
            <resource>
               <urn>urn:x-cassis:r1:cos:00000070:sv-SE:0.15</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Cassis/FO/layout.xsl</url>
               <prox-id>locator-2013-4-9-16-53-8-39562387-4</prox-id>
            </resource>
            <resource>
               <urn>urn:x-cassis:r1:cos:00000876:sv-SE:0.2</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Cassis/FO/bookmarks.xsl</url>
               <prox-id>locator-2013-4-9-16-53-8-39562387-5</prox-id>
            </resource>
            <resource>
               <urn>urn:x-cassis:r1:cos:00000075:sv-SE:0.17</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Cassis/FO/static-content.xsl</url>
               <prox-id>locator-2013-4-9-16-53-8-39562387-6</prox-id>
            </resource>
            <resource>
               <urn>urn:x-cassis:r1:cos:00000072:sv-SE:0.10</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Cassis/FO/meta-data.xsl</url>
               <prox-id>locator-2013-4-9-16-53-8-39562387-7</prox-id>
            </resource>
            <resource>
               <urn>urn:x-cassis:r1:cos:00000078:sv-SE:0.9</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Cassis/FO/toc.xsl</url>
               <prox-id>locator-2013-4-9-16-53-8-39562387-8</prox-id>
            </resource>
            <resource>
               <urn>urn:x-cassis:r1:cos:00000062:sv-SE:0.9</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Cassis/FO/body.xsl</url>
               <prox-id>locator-2013-4-9-16-53-8-39562387-9</prox-id>
            </resource>
            <resource>
               <urn>urn:x-cassis:r1:cos:00000233:sv-SE:0.8</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Cassis/FO/sections.xsl</url>
               <prox-id>locator-2013-4-9-16-53-8-39562387-10</prox-id>
            </resource>
            <resource>
               <urn>urn:x-cassis:r1:cos:00000061:sv-SE:0.29</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Cassis/FO/block.xsl</url>
               <prox-id>locator-2013-4-9-16-53-8-39562387-11</prox-id>
            </resource>
            <resource>
               <urn>urn:x-cassis:r1:cos:00000065:sv-SE:0.6</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Cassis/FO/inline.xsl</url>
               <prox-id>locator-2013-4-9-16-53-8-39562387-12</prox-id>
            </resource>
            <resource>
               <urn>urn:x-cassis:r1:cos:00000071:sv-SE:0.6</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Cassis/FO/list.xsl</url>
               <prox-id>locator-2013-4-9-16-53-8-39562387-13</prox-id>
            </resource>
            <resource>
               <urn>urn:x-cassis:r1:cos:00000077:sv-SE:0.6</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Cassis/FO/table.xsl</url>
               <prox-id>locator-2013-4-9-16-53-8-39562387-14</prox-id>
            </resource>
            <resource>
               <urn>urn:x-cassis:r1:cos:00000079:sv-SE:0.7</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Cassis/FO/xref.xsl</url>
               <prox-id>locator-2013-4-9-16-53-8-39562387-15</prox-id>
            </resource>
            <resource>
               <urn>urn:x-cassis:r1:cos:00000060:sv-SE:0.7</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Cassis/FO/back.xsl</url>
               <prox-id>locator-2013-4-9-16-53-8-39562387-16</prox-id>
            </resource>
            <resource>
               <urn>urn:x-cassis:r1:cos:00000064:sv-SE:0.8</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Cassis/FO/index.xsl</url>
               <prox-id>locator-2013-4-9-16-53-8-39562387-17</prox-id>
            </resource>
            <resource>
               <urn>urn:x-cassis:r1:cos:00000066:sv-SE:0.2</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Cassis/FO/inset.xsl</url>
               <prox-id>locator-2013-4-9-16-53-8-39562387-18</prox-id>
            </resource>
            <resource>
               <urn>urn:x-cassis:r1:cos:00000069:sv-SE:0.3</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Cassis/FO/l10n.xsl</url>
               <prox-id>locator-2013-4-9-16-53-8-39562387-19</prox-id>
            </resource>
            <resource>
               <urn>urn:x-cassis:r1:cos:00000063:sv-SE:0.3</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Cassis/FO/extension.xsl</url>
               <prox-id>locator-2013-4-9-16-53-8-39562387-20</prox-id>
            </resource>
            <resource>
               <urn>urn:x-cassis:r1:cos:00000785:sv-SE:0.6</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Cassis/FO/demo.xsl</url>
               <prox-id>locator-2013-4-9-16-53-8-39562387-21</prox-id>
            </resource>
            <resource>
               <urn>urn:x-cassis:r1:cos:00000076:sv-SE:0.10</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Cassis/FO/strings.xml</url>
               <prox-id>locator-2013-4-9-16-53-8-39562387-22</prox-id>
            </resource>
            <resource>
               <urn>urn:x-cassis:r1:cos:00000230:sv-SE:0.1</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Cassis/FO/logotyp.jpg</url>
               <prox-id>locator-2013-4-9-16-53-8-39562387-23</prox-id>
            </resource>
            <resource>
               <urn>urn:x-cassis:r1:cos:00000426:sv-SE:0.1</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Cassis/FO/tux.jpg</url>
               <prox-id>locator-2013-4-9-16-53-8-39562387-24</prox-id>
            </resource>
         </resources>
      </package>
      
      <!-- XHTML Publishing XProc -->
      <package>
         <name>XProc COSML2XHTML</name>
         <resources>
            <resource>
               <urn>urn:x-cassis:r1:cos:00002756:sv-SE:0.2</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Cassis/XProc/publish-cosml-html.xpl</url>
               <prox-id>id-xhtml-xproc</prox-id>
            </resource>
         </resources>
      </package>
      
      <!-- XHTML Publishing XSLT -->
      <package>
         <name>COSML XHTML XSLT</name>
         <resources>
            <resource>
               <urn>urn:x-cassis:r1:cos:00002755:sv-SE:0.1</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Cassis/Conversions/cosml2html-ti.xsl</url>
               <prox-id>id-xhtml-xslt</prox-id>
            </resource>
         </resources>
      </package>
      
      <!-- Xref Check XProc -->
      <package>
         <name>XProc Xref Check</name>
         <resources>
            <resource>
               <urn>urn:x-cassis:r1:cos:00002757:sv-SE:0.2</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Cassis/XProc/xref-check-cosml.xpl</url>
               <prox-id>id-xproc-xref</prox-id>
            </resource>
         </resources>
      </package>
      
      <!-- Xref Check XSLT -->
      <package>
         <name>XSLT Xref Check</name>
         <resources>
            <resource>
               <urn>urn:x-cassis:r1:cos:00002754:sv-SE:0.1</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Cassis/Conversions/link-target-check-multifile.xsl</url>
               <prox-id>id-xslt-xref</prox-id>
            </resource>
         </resources>
      </package>
      
      <!-- Standard Normalize XSLT for Publishing -->
      <package>
         <name>Normalize XSLT</name>
         <resources>
            <resource>
               <urn>urn:x-cassis:r1:cos:00000073:sv-SE:0.4</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Cassis/FO/normalize.xsl</url>
               <prox-id>locator-2013-4-9-16-53-8-39562387-26</prox-id>
            </resource>
         </resources>
      </package>
      
      <!-- Calabash Engine Configuration -->
      <package>
         <name>Calabash Configuration</name>
         <resources>
            <resource>
               <urn>urn:x-cassis:r1:cos:00002745:sv-SE:0.1</urn>
               <url>file:///home/ari/xmlcalabash-1.0.9-94/conf-calabash.xml</url>
               <prox-id>id-loc-calabash-config</prox-id>
            </resource>
         </resources>
      </package>
   </prox-resources>
   
   
   <!-- Wrapper stuff -->
   <wrapper-pipeline>
      
      <!-- Wrapper Pipeline Resources -->
      <package>
         <name>Wrapper Pipeline Processing</name>
         <resources>
            <!-- Wrapper Pipeline -->
            <resource>
               <urn>urn:x-cassis:r1:cos:00002735:sv-SE:0.1</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Process-XML/refactor/prox-wrapper.xpl</url>
               <prox-id>id-wrapper-xpl</prox-id>
            </resource>
            <!-- ProX Instance Update -->
            <resource>
               <urn>urn:x-cassis:r1:cos:00002732:sv-SE:0.1</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Process-XML/refactor/prox-fix.xsl</url>
               <prox-id>id-prox-fix</prox-id>
            </resource>
            <!-- URN2URL for XML Input -->
            <resource>
               <urn>urn:x-cassis:r1:cos:00002733:sv-SE:0.1</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Process-XML/refactor/urn2url.xsl</url>
               <prox-id>id-urn2url</prox-id>
            </resource>
            <!-- ProX Instance Conversion to Shell Script -->
            <resource>
               <urn>urn:x-cassis:r1:cos:00002731:sv-SE:0.1</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Process-XML/refactor/prox2shell.xsl</url>
               <prox-id>id-prox2bat</prox-id>
            </resource>
            <!-- Engine parameters required by ProX to Shell Script conversion -->
            <resource>
               <urn>urn:x-cassis:r1:cos:00002734:sv-SE:0.1</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Process-XML/refactor/prox2shell-config.xml</url>
               <prox-id>id-prox2shell-config</prox-id>
            </resource>
         </resources>
      </package>
      
      <!-- XForm for ProX Process Configuration -->
      <package>
         <name>ProX XForm</name>
         <resources>
            <!-- XForm for proX Blueprint Handling -->
            <resource>
               <urn>urn:prox:xform:0.1</urn>
               <url>file:///home/ari/mystuff/SGML/DTD/Process-XML/refactor/prox-xform.xml</url>
               <prox-id>id-loc-xform</prox-id>
            </resource>
         </resources>
      </package>
   </wrapper-pipeline>
</resource-map>


            This is a complete resource map example, matching the example ProX blueprint in
                    The Admin's POV.
                Note that some of the URNs are for testing purposes only, while others come from the
                actual system.

            The resource map is very much like a recipe; it lists every ingredient for every
                ProX process.

            
                Docs

                The docs structure lists the input XML and any linked files. More
                    than one document may be listed, and some of those documents may be duplicates
                    because they originate from different pipelines or processes (as is the case in
                    the above resource map). For example, the same document may be used for both PDF
                    and web publishing in a single resulting process instance, and therefore be
                    listed several times. The wrapper pipeline will only process distinct values,
                    however, and there will be no physical duplicates in the temporary processing
                    folder.

            
            
                Targets

                The targets structure lists the runtime target URLs generated by
                    the system. Every target URL is paired with a ProX ID so
                    that the subsequent processing can place the right URL in the right place in the
                    ProX instance:

                <targets>
    ...
    <resource>
        <urn>URN-FOR-FILES-LIST-XML</urn>
        <url>file:///home/ari/mystuff/SGML/DTD/Process-XML/refactor/files.xml</url>
        <type>secondary</type>
        <prox-id>id-file-url</prox-id>
    </resource>
    <resource>
        <urn>URN-FOR-HTM-OUT</urn>
        <url>file:///home/ari/mystuff/SGML/DTD/Process-XML/refactor/my-xhtml-out.htm</url>
        <type>primary</type>
        <prox-id>id-htm-out</prox-id>
    </resource>
</targets>

                Notable is that ProX defines different types of output: primary
                    (see above) means that the file is something that the system should save, while
                        secondary is a throwaway, a temporary URL that can be
                    discarded. There's also log, that means that the file can be
                    displayed by the system when the process has completed, but what happens to the
                    file later is up to the system to decide.

            
            
                ProX Resources

                The prox and prox-resources structures list the ProX
                    blueprint and the ProX (runtime) instance URN/URL pairs, and the files used by
                    the processes described by the blueprint. The latter include any XSLT, XProc,
                    XML, etc, required for processing, but also any other types of files, whatever
                    they may be.

            
            
                Wrapper Resources

                The wrapper-pipeline structure lists the resources required by
                    the wrapper pipeline, including the XForm and the wrapper pipeline
                    itself.

            
        
        
            The Wrapper Pipeline

            The wrapper pipeline has but one main task: to configure the child pipeline
                process. In principle, this involves producing a ProX instance from the blueprint,
                and then converting that instance to a shell script that is used to run the child
                pipeline process.

            The wrapper pipeline requires a single input, the resource map XML file. It
                assumes that the process is carried out in a temporary folder, and that every
                required file is listed in the resource map and moved by the system to the temp
                folder; currently, there is no way for the wrapper to ask the system for a specific
                file based on its URN, even though that functionality is planned in a future
                version.

            In a perfect world, the wrapper should be initiated by the system and then take
                over all of the processing, including configuring[12] and opening the XForm used to configure the Prox blueprint, wait for the
                user to make her choices and save the resulting instance, and then continue the
                wrapper pipeline process in preparation for the child process. In reality, there are
                a few problems, however:

            There is currently no wait step defined in the XProc spec (see Kurt
                Cagle's proposal at id-kurt-cagle-xproc, or my subsequent thread at id-wait-for-user). There
                is no easy way to have a pipeline wait for user input before continuing. What comes
                the closest is an XProc hack that looks something like this[13]:

            <!-- Open ProX Blueprint in Browser -->
<!-- Opens with an XForms profile in order
         to start a separate browser instance -->
<p:choose name="browse">
    <!-- Linux -->
    <p:when test="$os='linux'">
        <p:exec 
            cx:depends-on="fix-xform"
            command="/usr/bin/iceweasel">
            <p:input port="source">
                <p:empty/>
            </p:input>
            <p:with-option name="args" select="concat('-P &quot;XForms&quot; -no-remote ',$xform-url)"/>
        </p:exec>
        <p:sink/>
    </p:when>
    
    <!-- Mac OS X -->
    <p:when test="$os='osx'">
        ...
    </p:when>
    
    <!-- Windows -->
    <p:when test="$os='win'">
        ...
    </p:when>
</p:choose>

            What happens here is basically that while there is no way to tell something like
                an http-request to wait, at least Calabash will happily wait for the
                    p:exec to complete (meaning in the above example that the browser
                process is killed) before continuing with the next step, if the
                XForm is opened in a new thread; if you use your default browser and it happens to
                be running, the wrapper won't know that it should wait. The hack also requires the
                use of the cx:depends-on extension step to make sure that they'll all
                wait until the p:exec is done.

            After the ProX instance is saved and the browse process killed, the wrapper
                continues by preprocessing the input XML (see below) and the ProX instance that was
                just saved (also see below), before finally converting the instance to a shell
                script, running that shell script, and handling any logs or reports resulting from
                the wrapper or child processes.

            When the wrapper process ends, it is up to the system to take care of the
                resulting files and to delete any temporary content, including the temp folder where
                the action took place.

            
                URN to URL

                The input XML is frequently modularised, like so: 

                [image: Modularised XML]
                        
                    
Figure 18.Modularised XML
                The system uses URNs for all of its linking, which means that whenever an XML
                    document is published, each participating module must first be preprocessed to
                    replace the URN-based links with temporary URL-based ones. Only then can the XML
                    be normalised[14].

                The wrapper pipeline runs an XSLT script that maps URNs to URLs using the
                    resource map. 

            
            
                ProX Fixes

                A similar preprocessing step is required on the saved ProX instance. It
                    contains a number of URNs that need to be replaced with URLs, but also several
                    empty runtime targets that need values from the resource map.

            
            
                Converting to a Shell Script

                The preprocessed ProX instance is then converted to a shell script (in the
                    case of Calabash) using an XSLT stylesheet:

                <?xml version="1.0" encoding="UTF-8"?>
<xsl:stylesheet xmlns:xsl="http://www.w3.org/1999/XSL/Transform"
    xmlns:xlink="http://www.w3.org/1999/xlink" version="2.0">
    
    <xsl:output method="xml" indent="no"/>
    <xsl:strip-space 
        elements="cmdline script engine-config inputs options params"/>
    
    <xsl:param 
        name="map-url"/>
    
    <xsl:param 
        name="os"/>
    
    <xsl:param 
        name="debug" 
        select="'yes'"/>
    
    <xsl:template match="/">
        <bat>
            <xsl:choose>
                <xsl:when test="$os='win'">
                    <xsl:text>REM Generated for Windows</xsl:text>
                    <xsl:text>&#x0A;</xsl:text>
                </xsl:when>
                <xsl:when test="$os='osx'">
                    <xsl:value-of
                        select="document('prox-xslt2bat-configuration.xml')/config/calabash/shell[@os='osx']/text()"/>
                    <xsl:text>&#x0A;</xsl:text>
                    <xsl:text># Generated for OS X</xsl:text>
                    <xsl:text>&#x0A;</xsl:text>
                </xsl:when>
                <xsl:when test="$os='linux'">
                    <xsl:value-of
                        select="document('prox-xslt2bat-configuration.xml')/config/calabash/shell[@os='linux']/text()"/>
                    <xsl:text>&#x0A;</xsl:text>
                    <xsl:text># Generated for Linux</xsl:text>
                    <xsl:text>&#x0A;</xsl:text>
                </xsl:when>
            </xsl:choose>
            <xsl:apply-templates/>    
        </bat>
    </xsl:template>
    
    <xsl:template match="processes">
        <xsl:apply-templates/>
    </xsl:template>
    
    <xsl:template match="process">
        <xsl:apply-templates select=".//metadata"/>
        <xsl:text>java -classpath </xsl:text>
        <xsl:choose>
            <xsl:when test="$os='win'">
                <xsl:value-of
                    select="document('prox-xslt2bat-configuration.xml')/config/calabash/classpath[@os='win']/text()"/>        
            </xsl:when>
            <xsl:when test="$os='osx'">
                <xsl:value-of
                    select="document('prox-xslt2bat-configuration.xml')/config/calabash/classpath[@os='osx']/text()"/>
            </xsl:when>
            <xsl:when test="$os='linux'">
                <xsl:value-of
                    select="document('prox-xslt2bat-configuration.xml')/config/calabash/classpath[@os='linux']/text()"/>
            </xsl:when>
        </xsl:choose>
        
        <xsl:text> com.xmlcalabash.drivers.Main </xsl:text>
        <xsl:apply-templates select="pipelines/pipeline"/>
        
        <!-- Debug mode -->
        <xsl:if test="$debug='yes'">
            <xsl:choose>
                <xsl:when test="$os='osx' or $os='linux'">
                    <xsl:text>&#x0A;</xsl:text>
                    <xsl:text>read -p "Press [Enter] to continue..."</xsl:text>
                </xsl:when>
                <xsl:when test="$os='win'">
                    <xsl:text>&#x0A;</xsl:text>
                    <xsl:text>pause</xsl:text>
                </xsl:when>
            </xsl:choose>
        </xsl:if>
    </xsl:template>
    
    <xsl:template match="pipeline">
        <!--        <xsl:apply-templates select="metadata"/>-->
        <xsl:apply-templates select="cmdlines/cmdline"/>
        <xsl:text> </xsl:text>
        <xsl:apply-templates select="script"/>
    </xsl:template>
    
    <xsl:template match="script">
        <!-- @xlink:href refers to package -->
        <xsl:choose>
            <xsl:when test="@type='pkg'">
                <xsl:call-template name="fragment-id"/>
            </xsl:when>
            <xsl:otherwise>
                <xsl:value-of select="."/>
            </xsl:otherwise>
        </xsl:choose>
    </xsl:template>
    
    <xsl:template match="cmdline">
        <xsl:apply-templates select="engine-config"/>
        <xsl:apply-templates select="inputs"/>
        <xsl:apply-templates select="outputs"/>
        <xsl:apply-templates select="options"/>
        <xsl:apply-templates select="params"/>
    </xsl:template>
    
    <!-- XProc Engine-specific Configuration -->
    <xsl:template match="enginge-config">
        <xsl:apply-templates select="config"/>
    </xsl:template>
    
    <xsl:template match="config">
        <xsl:text>--config</xsl:text>
        <xsl:text> </xsl:text>
        <xsl:call-template name="fragment-id"/>
        <xsl:text> </xsl:text>
    </xsl:template>
    
    
    
    <!-- Inputs -->
    
    <xsl:template match="inputs">
        <xsl:apply-templates select="input"/>
    </xsl:template>
    
    <xsl:template match="input">
        <xsl:choose>
            <xsl:when test="matches(port,'map')">
                <!-- Standard input for map URL -->
                <xsl:text>--input map=</xsl:text>
                <xsl:value-of select="$map-url"/>
                <xsl:text> </xsl:text>
            </xsl:when>
            <xsl:otherwise>
                <xsl:text>--input </xsl:text>
                <xsl:value-of select="port"/>
                <xsl:text>=</xsl:text>
                <xsl:apply-templates select="value"/>
                <xsl:text> </xsl:text>
                <xsl:apply-templates select="params"/>        
            </xsl:otherwise>
        </xsl:choose>
    </xsl:template>
    
    
    
    <!-- Options -->
    
    <xsl:template match="options">
        <xsl:apply-templates select="option"/>
    </xsl:template>
    
    <xsl:template match="option">
        <xsl:value-of select="name"/>
        <xsl:text>=</xsl:text>
        <xsl:apply-templates select="value"/>
        <xsl:text> </xsl:text>
    </xsl:template>
    
    
    
    <!-- Parameters for XSLT -->
    
    <xsl:template match="params">
        <xsl:apply-templates select="param"/>
    </xsl:template>
    
    <xsl:template match="param">
        <xsl:text>--with-param </xsl:text>
        <xsl:value-of select="port"/>
        <xsl:text>@</xsl:text>
        <xsl:value-of select="name"/>
        <xsl:text>=</xsl:text>
        <xsl:apply-templates select="value"/>
        <xsl:text> </xsl:text>
    </xsl:template>
    
    <xsl:template match="value">
        <xsl:choose>
            <xsl:when test="@type='pkg'">
                <xsl:call-template name="fragment-id"/>
            </xsl:when>
            <xsl:when test="@type='external'">
                <!-- "ti" previously -->
                <!-- External value -->
                <xsl:value-of select="." exclude-result-prefixes="#all"/>
            </xsl:when>
            <xsl:when test="@type='uri'">
                <!-- Single-resource URI -->
                <xsl:value-of select="."/>
            </xsl:when>
            <!-- Fallback: single file assumed -->
            <xsl:otherwise>
                <xsl:value-of select="."/>
            </xsl:otherwise>
        </xsl:choose>
    </xsl:template>
    
    <xsl:template name="fragment-id">
        <xsl:variable name="href" select="./@xlink:href"/>
        <xsl:choose>
            <xsl:when test="contains(@xlink:href,'#')">
                <xsl:value-of
                    select="//package[@id=substring-after($href,'#')]/locator[@type='main']/@xlink:href"/>
            </xsl:when>
            <xsl:otherwise>
                <xsl:value-of select="//package[@id=$href]/locator[@type='main']/@xlink:href"/>
            </xsl:otherwise>
        </xsl:choose>
    </xsl:template>
    
    
    
    <!-- Metadata Handling -->
    
    <xsl:template match="metadata">
        <xsl:apply-templates/>
    </xsl:template>
    
    <xsl:template match="title">
        <xsl:text>echo </xsl:text>
        <xsl:value-of select="normalize-space(.)"/>
    </xsl:template>
    
    <xsl:template match="description">
        <xsl:apply-templates select="p"/>
    </xsl:template>
    
    <xsl:template match="p">
        <xsl:text>echo </xsl:text>
        <xsl:value-of select="normalize-space(.)"/>
    </xsl:template>
    
    
</xsl:stylesheet>


                This does not process any engine-specific options, nor does it handle
                        data-inputs.

                Note that the XSLT uses a configuration file that lists the
                        CLASSPATHs and other OS- and system-specific strings.

            
        
        
            Child Process and Capturing Output

            The shell script (or batch file) that results from the conversion is saved and
                then run using a p:exec step:

            <!-- Store generated shell script and run it -->
<p:choose>
    <!-- Linux -->
    <p:when test="$os='linux'">
        <!-- Save shell script -->
        <p:store method="text" name="save-bat">
            <p:with-option name="href" select="'out2.sh'"/>
        </p:store>
        <!-- Run -->
        <p:exec 
            source-is-xml="false" 
            result-is-xml="false" 
            name="run-bat" 
            cx:depends-on="save-bat">
            <p:with-option name="command" select="'sh'"/>
            <p:with-option name="args" select="'./out2.sh'"/>
            <p:with-option name="cwd" select="substring($tmp-url,6, string-length($tmp-url)-1)"/>
            <p:log port="errors" href="error.txt"/>
            <p:input port="source">
                <p:empty/>
            </p:input>
        </p:exec>
        <p:sink/>
    </p:when>
    
    <!-- OS X -->
    <p:when test="$os='osx'">
        ...
    </p:when>
    
    <!-- Windows -->
    <p:when test="$os='win'">
        ...
    </p:when>
</p:choose>

            And yes, again, there are OS-specific hacks in there. While the system is purely
                Windows, I much prefer developing on Linux or Mac, and so made the necessary changes
                for at least a rudimentary OS independence.

        
        
            XForms Engine

            The XForm currently runs on XSLTForms. The decision to use
                XSLTForms was a practical one; I'm running it locally for ProX user interfaces,
                without a server, but XSLTForms is just as easy to get to run on the server.

            There are some mostly minor but noteworthy issues:

                    	
                        
                            xf:code is not implemented so xf:insert must
                            be used instead. No biggie, but it helps to know about it.

                    

                    	
                        For local use (seems to be the same on Windows, OS X and Linux), the
                            stylesheet PI pointing out the XSLT not only needs to be relative; the
                            XSLT needs to be in a descendant directory. This is very strange and it
                            took me some time before I noticed what was going on.

                    

                    	
                        Local submissions using relative URLs (for example, as described at
                                https://en.wikibooks.org/wiki/XForms/Submit) fail silently
                            on a Windows machine. It seems that Microsoft never introduced a
                            standard way of expressing their relative file paths, but
                                action="file://myfile.xml" works.

                    

                    	
                        Local submits, even with the right relative URLs, will always enforce
                            a Save As dialogue. This is annoying but only a
                            problem locally where the file system is, in fact, at risk.

                    

                    	
                        And, depending on the platform, the Java applet run when submitting
                            can cause endless grief, from warnings when running it to failing,
                            either silently or with a bang. OS X is particularly difficult in this
                            respect.

                    

                    	
                        And lastly, XSLTForms converts XForms to HTML and JavaScript. Running
                            this locally can cause some unpredictability, depending on the browser.
                            On Windows, Internet Explorer can frequently refuse
                            to run code that works without a hitch in Firefox
                            and Safari. On the other hand, on that same Windows
                            machine, Safari then quit running XSLTForms
                            altogether, following a Java update.

                    

                

            Run from a server, XSLTForms works like a charm.

        
        
            XProc Engine

            Currently, I'm using Calabash (id-xmlcalabash) to run the pipelines configured with ProX. This is
                unlikely to change any time soon for the system being implemented now; there aren't
                that many viable alternatives that aren't part of a competitor's product. ProX
                started out as a reflection of the Calabash way of doing things.

            There are other systems, though, where another engine might better match the
                system's requirements. eXist, for example, includes
                    xprocxq (id-xprocxq), an XQuery-based XProc engine that is configured using
                an XML-based set of parameters. Converting a ProX instance to the xprocxq format
                should be uncomplicated but the engine's current state in eXist makes it difficult
                to test. A new version for MarkLogic was announced recently,
                and presented (id-jimf-xmllondon) at XML London in June
                2013.

        
    
    
        End Notes

        
            What The Future Holds

            ProX is still a work in progress, even though it's now running locally and on a
                pre-release system. Here are some of my future plans:

            
                	
                    Add (and expand?) metadata where needed. The main structures
                            (process, pipeline, cmdline)
                        include metadata used to generate help for these sections, but just as
                        useful would be to add it to all user-configurable structures. Stylesheet
                        parameters, for one, would greatly benefit from help texts, but also from
                        better GUI display names (see Figure 17, “Parameter Configuration”).

                

                	
                    GUI localisation. XForms is not easily modularised in reusable components
                        (it's not, at all), but it would be useful to move any GUI labels and help
                        texts to a file that can be localised.

                

                	
                    A ProX implementation for eXist. XProc is not currently well supported in
                        eXist itself. xprocxq is more or less broken in it, as
                        is the Calabash module, but it is perfectly feasible to
                        run XProc pipelines outside eXist itself using James Sulak's XProc extension
                        library (id-sulak, id-xmlprague-2013-existential).

                

                	
                    Various XForms additions and fixes, specifically a standardised XForm
                        preprocessing step in the wrapper script that might be used to handle a
                        modularised XForms GUI.

                

                	
                    To lessen the dependency on the resource map XML: Resource retrieval in
                        the system based on a known URN (something like getUrl(Urn)).
                        Also, target URL generation and better handling of the temporary folder in
                        the system.

                

                	
                    Prepare and release an open source version of the ProX package. A few of
                        the scripts in ProX are system-specific, but it should be straight-forward
                        to do a generic version.

                

            

        
        
            Last But Not Least

            
                Huge thanks must go to Mark Lawson, who not only pointed out
                that xf:copy is currently not supported by
                    XSLTForms, but also wrote the XForm that is the basis for
                the ProX GUI (see XForms: Generating the GUI, Pt 2). That's another way of saying that he provided
                all of the basic XForms logic and I only had to add to it.

            Thanks also to Norman Walsh, without whom I certainly wouldn't be writing a paper
                involving XProc, to Jim Fuller, who has provided me with valuable XProc hints and
                tips on numerous occasions, and to my friend Henrik Mårtensson who patiently helped
                me get ProX to run on my Mac.

            Thanks must also go to the Balisage program committee and their brilliant blurb.
                If you read this, the blurb is probably why.

            Finally, any errors and omissions on these pages should be attributed to me, and
                me only. You can lead a horse to the water but you can't make it drink.
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View note in Notes section
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            Abstract
For a browser-based XML article proofing system to function well in a journal
                publishing workflow, it must embody two virtues: It must have a very shallow
                learning curve, because the majority of users will be encountering it for the first
                time, and they may have no knowledge whatsoever of XML. It must also have a
                comprehensive and accurate change-tracking feature that allows editors to accept and
                reject changes without breaking the XML. A system designed for a publication
                services company with many publisher-customers must have the additional virtue of
                being highly customizable to account for wide variations in journal styles and the
                particular needs of online hosts.

            To achieve usability, we based ProofExpress on LiveContent Create (formerly
                Xopus), a browser-based, WYSIWYG XML editor, and designed form-based tools to guide
                users in the creation of more complex XML structures. Our change-tracking feature
                employs denormalization of nested elements to granularly expose all edits and a rule
                engine that protects the structure of the XML by governing the order of acceptance
                and rejection of edits. XML configuration files control the content of the nodes
                added by the tools, allowing ProofExpress to accommodate the differences in, for
                example, reference, citation, and footnote styles used by journals that publish
                articles in XML that conforms to the JATS 1.0 DTD.

        
        Copyright © Dartmouth Journal Services 2013

    
    
        Introduction

        The advent of PDFs represented a leap forward for article proofing. No longer did
            proofs need to be printed out and either mailed or faxed to the author for correction.
            The PDF could be delivered instantly over the Internet, and the author could view and
            annotate the PDF on a computer in a different environment, using a different operating
            system. (Of course, that does not stop them from printing the pages out, correcting them
            by hand, and mailing or faxing them back.) The question then becomes, how can we bank
            the gains that were made in delivery and interoperability and take them to the next
            level? The answer, of course, is online XML editing.

        The clearest advantage of an online, XML-based proofing system is that everyone
            involved can work on the same document from copyediting through final corrections. This
            stands in contrast to PDF-based proofing, where authors and editors may mark up
            different PDFs, which are then given to a typesetter to transfer the corrections.
            Sources of error at this stage include the misinterpretation of sometimes ambiguous
            corrections and the rekeying itself (http://www.councilscienceeditors.org/files/scienceeditor/v27n5p155.pdf). A
            new PDF is then generated, and another review cycle is initiated. PDF proofing is thus
            both inefficient and prone to error due to the degree of manual intervention. As
            attractive as an XML-based proofing system can seem from a workflow standpoint, however,
            it will come to nothing unless it is adopted. An online, XML-based article proofing
            system designed for science, technical, and medical (STM) journals must be easy to use
            for authors, editors, and publishers and maintain the XML in good shape for the
            typesetting system and the online providers that host the resulting content.

        Authors of STM journal articles can be many things--researchers, engineers, students,
            doctors. One thing they often are not is readers of instructions. (Many jobs in
            publishing, from copyeditors to developers of editorial software, depend on this fact.)
            In addition, authors may not be especially eager to learn new software. When Dartmouth
            Journal Services (DJS) instituted PDF annotation as our preferred method of proof
            review, many authors pointed out that they had written their paper in MS Word and did
            not appreciate having to learn how to use the annotation tools in Acrobat Reader. (We
            use eXtyles to apply structure to authors' Word files. After copyediting, we again use
            eXtyles to export JATS XML.) So, the ideal system will give authors a set of tools
            similar to those they are accustomed to in word processing programs.

        Editors must review the corrections made by authors, and to do so, they need an
            accurate change-tracking mechanism. In addition, they need a way to accept or reject the
            changes that an author has made to their proof. A likely solution, and the one we tried
            first, is XML differencing. However, XML differencing must work around the longest
            common subsequence problem
            (https://en.wikipedia.org/wiki/Longest_common_subsequence_problem). Whatever the
            solution arrived at, for example, applying a semantic cleanup or a cleanup based on
            string length
            (http://neil.fraser.name/software/diff_match_patch/svn/trunk/demos/demo_diff.html), XML
            differencing can only tell you how two versions of a piece of text are different, it
            cannot tell you what was done to make the versions different. Thus, editors would be
            faced with accepting or rejecting these differences, not the actual edits made by the
            author.

         A problem particular to publication services companies is accommodating the wide
            variations in journal style across their publisher-customers. The DTDs based upon the
            NISO Journal Article Tag Suite 1.0 (JATS 1.0) (http://jats.niso.org/) are to varying degrees descriptive, not prescriptive.
            They are silent, for example, on questions of what symbols to use in footnotes, whether
            to use numbered or author-date reference citations, and whether items in ordered lists
            should have labels or not. Another complication arises from the needs of the different
            online hosts that a publication services company must deliver XML to. One online host
            may require that a <glossary> appear within the <back> element, whereas another
            may want it within the <notes> in the <front>.

    
    
        User Interface

        The great majority of proof corrections made by authors and editors are simple text
            edits: insertions, deletions, and formatting changes. As ProofExpress is intended to be
            a web-delivered application, SDL LiveContent Create (formerly Xopus;
            http://www.sdl.com/products/livecontent/create.html) was a natural choice to base the
            system upon. LiveContent Create is a continuously validating XML editing environment
            that allows authors to make text corrections using tools familiar to users of word
            processing programs. They can insert and delete text without having to enter a
            particular text editing mode. They can cut, copy, paste, and format text using toolbar
            buttons or keyboard shortcuts. They can insert new paragraphs and sections. All of these
            edits can be made without any knowledge of the underlying XML structure.

        To allow authors to add or edit more complex XML structures such as citations,
            references, and links, we not surprisingly settled on a form-based approach. In its
            simplest implementation, fields in the forms correspond directly correspond to elements
            that will be added to the XML. Rather than using element names for the field labels,
            ProofExpress uses natural language labels that authors are likely to interpret
            correctly. When the author completes and submits the form, the system adds the correctly
            structured XML to the file.
[image: Insert Journal Reference Form]
                    
                The form for adding references uses natural language labels such as Journal
                    Title and Page Range rather than element names such as <source> and
                    <fpage>/<lpage>, respectively.

                
Figure 1.Insert Journal Reference Form
        In addition to providing a way for authors to add more complex XML structures to an
            article, forms can also restrict author input to choices that make sense in the context
            of the particular article. That is, when the author wants to add a cross-reference to
            some other part of the document, the system can examine the relevant nodes and offer a
            list of choices in a dropdown. The form can then give feedback to the author to confirm
            the correct choice. For example, the Add/Edit Reference Citation tool reads the list of
            available citations and puts identifying information into the dropdown. When the author
            chooses a reference and submits the form, the system adds the cross-reference. Standard
            variable items that the author should not be expected to keep track of, for example, in
            this case, the correct rid attribute, are added by the system.
[image: Add/Edit Reference Citation Form]
                    
                The add/edit reference citation form offers the author a list of references to
                    choose from. When the author chooses from the list, the full reference is shown
                    below in a read-only box as a confirmation that the correct reference has been
                    chosen. This confirmation is especially important because multiple references
                    can share the same authors and years.

                
Figure 2.Add/Edit Reference Citation Form
    
    
        Change Tracking

        The one absolutely essential feature of any proofing system is change tracking.
            Editors must have the ability to see exactly what corrections authors have made, not
            only to ensure that these corrections conform to journal style, but also to confirm that
            the authors have made no changes to data or to claims that would require the article to
            undergo another round of peer review. A great advantage can be gained if the
            change-tracking feature also includes an easy way to accept and reject changes. Although
            such features are available in desktop XML editors such as Arbortext (http://www.ptc.com/products/arbortext/), no online XML editor has a change
            tracking feature that is adequate for the task. LiveContent Create itself has a change
            tracking feature, but it's features are rather limited. It tracks insertions and
            deletions, but not formatting changes. In fact, as we discovered when we tried to build
            upon the native feature, deletions of text that include formatted text are not tracked
            at all.

        
            The Limitations of XML Differencing

            When we first started building ProofExpress, we naturally gravitated towards
                differencing to serve as the basis for our change-tracking feature. This method
                promised to be accurate while placing no burden on the user's perception of the
                performance of the application. However, we soon ran into difficulties related to
                how differencing engines work around the longest common subsequence problem. If we
                take the raw output of a differencing engine, we may get an accurate representation
                of the difference between the original and edited versions of the text, but it may
                not tell us what the author actually did. For example, if an author changes the
                sentence "I say cheese to you" to read "I say oh pleeze to you", the engine will
                depict the change as "coh
                    pleesze" (where underline=insertion and subscript=deletion).
                This is not only difficult to read, but it gives the editor multiple changes to
                accept or reject, instead of one deletion and one insertion, inviting the
                possibility of introducing error during review.

            Attempting to overcome this problem by applying a cleanup parameter or otherwise
                grouping changes can lead to a loss in the granularity of changes. Changes within
                changes will not be marked individually as changes, which is a problem if they
                should be dealt with discretely. For example, if you take "<p>hello
                world</p>", italicize it and add text in the middle to form
                "<p><italic>hello silly italic world</italic></p>", the XML differencing
                engine DeltaXML (http://www.deltaxml.com) will accurately identify the former as the
                original text and the latter as the revised text. What it will not tell you
                specifically is that two changes have occurred: text has been italicized and text
                has been added. An editor rejecting the italic formatting of the text could
                inadvertently reject the insertion as well.
[image: Results from the DeltaXML "Sandbox"]
                        
                    The original node, <p>hello world</p>, was revised to <p><italic>hello silly
                    italic world</italic></p>. The diff presented by DeltaXML is correct, but
                    it does not serve journal production workflows because it does not mark the
                    internal insertion as a discrete change.

                        
                            

Figure 3.Results from the DeltaXML "Sandbox"
        
        
            Rule Engine for Changes Acceptance and Rejection

            Editors must not only be able to see the changes made by authors, but they must
                have an easy way to accept or reject these changes. So, we built a widget that lists
                all of the changes and allows the editor to accept or reject them. (This feature is
                also available to corresponding authors that share editing with colleagues.) All
                decisions about acceptance or rejection are considered provisional until the article
                moves to the next stage in the workflow, making it easy for the editor to reverse a
                decision if necessary.

            A potential problem arises when accepting and rejecting changes. If the system
                does not enforce an order of decision making, then the process may break the XML.
                Consider this case: Author1 adds some text to a paragraph. Author2 deletes the
                entire node where this paragraph resides. If the editor accepts both the insertion
                of the text and the deletion of the node, the text would be left outside of its
                proper parent node, breaking the XML structure. To alleviate this problem, we group
                nested changes together and force editors to act upon the outer change before they
                can act on the inner change. According to our rule engine, a particular action by
                the user on an outer change may or may not force the accept/reject decision on the
                inner change. In this case, acceptance of the outer deletion forces the rejection of
                the inner insertion. Rejection of the outer deletion would allow either rejection or
                acceptance of the inner insertion. These rules can be applied through multiple
                layers of nesting.
[image: Acceptance and Rejection of Edits]
                        
                    Unless a rule engine is imposed, the process of accepting and rejecting
                        changes could break the XML. In this case, accepting the deletion of the
                        paragraph node forced rejection of an internal insertion (indicated by the
                        entry being grayed out). 

                    
Figure 4.Acceptance and Rejection of Edits
        
        
            Custom Elements and XML Denormalization

            To create a change-tracking system that notes not just the difference between the
                original file and the edited version, but actually records what the author did, we
                used the extensive set of event handlers in LiveContent Create to add custom
                elements to the XML on the fly. Doing so turned out to be rather more difficult than
                it first seemed, as there can be many ways to perform the same edit. For example,
                there are many ways to delete text. You can delete character-by-character using the
                Backspace or Delete keys. You can select a text range and use Backspace or Delete.
                You can select and Cut or select and type over. All of these methods of deletion
                should be presented in the same way to the user, but they had to be dealt with
                individually through the event handlers.

            The changes that we made to the JATS schema to accommodate our track changes
                feature reflect the different ways an edit can be performed as well. Again using the
                example of deletion, the LiveContent Create event handlers provide different
                information depending on whether deletions are done to a block of text at once or
                are done character-by-character and, in addition, whether the text being deleted
                contains a formatting node or not. As a consequence, we use one deletion tag for
                deletions that are done character-by-character and contain formatting nodes and
                another tag for deletions done to blocks of selected text or text that does not
                include a formatting node. Another modification of the JATS schema is the addition
                of "unformatting" nodes. If a user makes text bold, the system naturally adds a
                <bold> tag. If another user removes the formatting from that text, an <unbold>
                tag is applied.

            When the track changes elements are added to the XML, a set of attributes are
                added as well. These give the system information about who made the change at what
                time, whether the change has been accepted or rejected by the editor, etc. In the
                example of different users toggling on and off formatting, the element reflects the
                current state of the formatting while attributes contain the history of how the
                current state was arrived at. These attribute values also inform the XSLTs that are
                run when a user toggles on the Track Changes Show mode. These XSLTs perform a
                variety of functions, for example, merging contiguous insertions or deletions made
                by the same author that may have been performed using different methods.
[image: Toggling Formatting On and Off]
                        
                    In this example, user "cl1" made the text bold, user "cl2" removed the
                    bold, user "cl3 reapplied the bold, and user "ca", finally, removed the bold.
                    The element <unbold> reflects the final state. The attribute @fmhist records
                    the users who applied bold, while @unfmhist records the users who removed bold. 

                    
Figure 5.Toggling Formatting On and Off
            Changes made by an author should not always be merged; sometimes they need to be
                broken up. For our accept/reject rule engine to work properly, the Track Changes
                tool must show how changed nodes are nested within each other. Also, insertions and
                deletions should always be the outside changes when they occur in relation to
                changes in formatting, because the acceptance or rejection of an outside formatting
                change should have no effect on an internal insertion or deletion. To achieve the
                desired result, the XSLTs that are run on toggling to Track Changes Show mode
                denormalize nodes related to Track Changes and move insertions/deletions to the
                outside of formatting nodes. 

            [image: Denormalization of Formatting Nodes]
                    
                Formatting nodes are denormalized and placed on the inside of insertion or deletion nodes to serve the functioning of the accept/reject rule engine.

Figure 6.Denormalization of Formatting Nodes
            [image: Denormalized Nodes in the Track Changes Tool]
                
            Acceptance or rejection of a formatting change should have no effect on the status
                    of insertions and deletions. Therefore, formatting changes should appear
                    "inside" insertions and deletions.

            
Figure 7.Denormalized Nodes in the Track Changes Tool
        
    
    
        Customization

        A publication services company, DJS delivers XML for over a hundred journals from
            different publishers. These journals differ in the style they use for everything from
            the casing of headings to the italicization of foreign words. Many of these differences
            must be accounted for in ProofExpress. For example, some journals use numbered citations
            while others use author-date citations. Among those that use author-date citations, some
            list one author before "et al." while others list six, some place a comma before the
            year while others do not, some put citations in brackets while others put them in
            parentheses, etc. The tool used for adding and editing citations must know not only the
            correct elements and attributes to add, it must know what the text content of the
            citation will be. Adding an additional level of complication, DJS delivers XML to
            several online hosts, and each of these has its own requirements that must be
            accommodated as well.

        To customize ProofExpress, each article is transmitted by our production management
            system with a set of configuration files. In addition to XSLTs and CSS file that control
            display of the article, a set of XML files (naturally!) controls the output of the
            program's editing tools. A good example of a tool that requires configuration is the
            Add/Edit Footnote/Affiliation/Correspondence tool. Journals can use numbers, letters, or
            symbols to cite footnotes. The numbers used for citations may start with affiliations,
            continue through the correspondence line, and be used for author footnotes as well, or
            different citation schemes could be used for each. The same type of footnote may appear
            in the <author-notes> wrapper in one journal but in an <fn-group> in the <back>
            in another. The following is a snippet from a footnote configuration file that describes
            a financial disclosure footnote:
                
                    [image: ../../../vol11/graphics/OConnor01/OConnor01-008.png]
                
            
        

        This snippet tells the system what kind of footnote this is, what fn-type attribute to
            apply, where it is placed and where it can be cited, what formatting, if any, should be
            applied to the <xref> (tag abuse!), and the prefix used in its id attribute. However,
            description of the footnote is not sufficient; the order that footnotes are assigned
            indicators and placed in each respective group must be spelled out: 
                
                    [image: ../../../vol11/graphics/OConnor01/OConnor01-009.png]
                
            

        When different citation indicators can be used together, such as in the author line,
            the system needs to know the order to place them: 
            
                
                    [image: ../../../vol11/graphics/OConnor01/OConnor01-010.png]
                
            

        Finally, when symbols such as asterisks and daggers are used, their order of use must
            also be specified: 
                
                    [image: ../../../vol11/graphics/OConnor01/OConnor01-011.png]
                
            

        The use of XML files for configuration of ProofExpress provides distinct advantages.
            The files are easily generated and allow very granular control of elements of style. Use
            of configuration files obviates the building and maintenance of a complex administrative
            interface. New elements can be added as new configuration points are uncovered. As a
            bonus, we are looking into developing XSLTs that will pull information from these
            configuration files and construct Schematron rules to ensure that articles coming into
            the system conform to the same style points specified by the configuration.

    
    
        Conclusion

        Designing and building a browser-based XML article proofing system has been a
            challenge. ProofExpress must let users with no prior knowledge of XML easily make any
            possible edit. It must track every change, and give editors a tool to review the changes
            and accept or reject each one individually without breaking the XML. The same tools used
            across all journals must be configured to output different XML to accommodate the styles
            of each.

        The rewards of having such a system are great as well, and we may eventually expand
            its usage to copyediting (though not to authoring; we have no control over authors until
            their articles are accepted and in our production workflows). By allowing all work to be
            done on a single file, ProofExpress increases efficiency as it removes potential sources
            of error. Schematron validation can be applied during the correction cycle instead of
            after back-end conversion, when the errors it uncovered would be more expensive to fix.
            In addition, having such a system opens up new possibilities in the journal production
            workflow. Notably, ProofExpress enables us to add fully automated page generation to our
            workflows, even when the system that creates the PDF cannot "round-trip" the XML. A new
            PDF of the article can be generated at any stage, simply by feeding the revised XML to
            the page-generation system. This capability puts the entire production process where it
            should be, in the hands of authors and editors.
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            Abstract
INSEE runs a lot of surveys and needs to make them available on different media: paper questionnaires,
                specialized survey software or web forms. As part of an overall effort of rationalization of its
                information system, INSEE recently initiated the construction of a central statistical metadata
                repository and of a generic platform for survey data collection. We describe in this paper a pathfinder
                operation that draws from these two important projects and aims at automating the generation of web
                questionnaires from metadata models. We explain the business justification of this approach and the
                technological choices made, especially the utilization of XForms. The generation process is described in
                detail and the lessons learned from this operation are depicted.

        
        This work is made available under a Creative Commons Attribution 3.0 License (CC BY 3.0) (http://creativecommons.org/licenses/by/3.0/).

    

    
        Context

        
        INSEE (http://www.insee.fr/) is France's National Statistical Institute. Like every statistical organization, it conducts many surveys on households or enterprises. Forms,
            whether on paper or electronic, are therefore key business objects.

        For a long time, forms have been designed and managed independently and in a rather ad hoc fashion, but today statistical offices face new challenges (growing
            demand, data deluge, resource constraints, etc., see hlg-vision) that urge them to rationalize and industrialize all their business processes.

        In the case of survey forms, or data acquisition in general, we also have to adapt to a growing diversification in the modes of collection: paper, telephone, various web devices,
            etc.

        How should we organize the data collection processes to adapt to this new situation? The statistical community has identified some principles to guide the work in that respect:

        
            	
                rely on standard and shared definitions for the concepts measured, codification, etc.

            

            	
                share questions or question blocs across surveys

            

            	
                automate the production of the forms, and the retrieval of response data

            

        

        This paper describes the application of these ideas to the generation of XForms questionnaires for a real business survey (cis). We first explain in greater detail the
            motivations and the design choices made, then we give the details of the techniques employed. As a conclusion, we present some of the lessons learned from this operation and evoke some
            future directions.

    
    
        The case for generating XForms

        
        
            The need of a model

            
            In this perspective of rationalization of its business process, INSEE launched a number of projects, two of which are of particular importance for the subject treated here:

            
                	
                    RMéS
                        [1] aims to build a central management system for statistical metadata

                

                	
                    Coltrane
                        [2], whose goal is to build a unified infrastructure for survey data collection

                

            

            The operation described in the present paper sits at the crossroads between these two projects, and it has been conducted as a collaboration of the two project teams.


            The Coltrane project aims to industrialize the collection processes in a variety of domains like contact management or authentication methods, but one of its primary objectives is to
                build a single platform for collecting survey data, which would replace the different systems in use today. This platform needs to be able to collect data in different ways, even
                within the same survey:


            
                    	
                        with paper questionnaires sent by mail

                    

                    	
                        with web forms or electronic documents (PDF, ODF [3], etc.)

                    

                    	
                        with specialized software packages like Blaise [4], which is the one used at INSEE

                    

                


            This requirement leads naturally to the idea of creating these different manifestations of a given questionnaire from a common representation of the content and the logic flow, in
                the most automated fashion possible. This common representation is in fact based on metadata.


            Statistical metadata come in different kinds: concept schemes, code lists and classifications, but also quality or methodological metadata, process descriptions, etc. The
                availability of harmonized and good-quality metadata has been identified as a major factor of progress for statistical offices.

            Since metadata provide for the structuring and documentation of the statistical data, we need metadata standardization in order to be able to understand and compare data or to make
                them interoperable. Different standards exist on the international level for statistical metadata, for example SDMX [5] (sdmx), an ISO standard focused on the exchange of dimensional data (tables, cubes...) and associated metadata, the Neuchâtel Model (neuchatel), a de facto standard representation of statistical classifications or the GSBPM [6] (gsbpm), a common high-level representation of the statistical process.

            An important goal of the RMéS project is to align INSEE's metadata models on international standards.
                But storing or even managing metadata is not enough: we know from experience that metadata is not used
                when it is just after-the-fact documentation, for example because the informations are not up-to-date.
                What is expected from the RMéS project is the emergence of a metadata-driven information system, in
                which the meta-information is actively leveraged in the production process. This means that we build on
                these metadata: for example a code list generates controls in a data editing activity, or a
                questionnaire description in a specific meta-model is used to produce the actual survey
                instrument.


            We see that Coltrane and RMéS have a convergent interest: the automatic generation of collection instruments from standard metadata-based models of questionnaires.


            [image: Generation of collection instruments]
                    
                
Figure 1.Generation of collection instruments

            The studies carried out by both projects concluded that DDI [7] was the best metadata standard to use for their common purpose.


            DDI is an international standard for describing data from the social, behavioral, and economic sciences (http://www.ddialliance.org/what). It is a
                well-established standard for researchers and data archives, and its “Lifecycle” version (ddi32) has more recently attracted attention within the official statistics
                community.

            As shown in the following picture, DDI is based on a model of the whole data and metadata lifecycle during the statistical production process and provides – by design –
                the possibility to convey business information all along this process.

            [image: The statistical process in DDI-Lifecycle]
                    
                    
Figure 2.The statistical process in DDI-LifecycleCopyright © 2013, DDI Alliance


            DDI's “Data collection” module delivers great support for describing survey instruments, in particular questionnaires, with their structure and logical flow. This explains the choice
                made by the two projects, with RMéS focusing on the elaboration of the DDI models and Coltrane on the generation of the survey instruments.

        
        
            Why XForms?

            
            The different ways to administer a questionnaire do not have the same possibilities. Except for visual presentation, paper forms have rather poor functionalities, 
                but but statistical offices have long since developed processes that allow them to be used efficiently. Software packages like Blaise are highly specialized and can easily handle complex content or logic,
                with rich interfaces for exchanging data. In both cases, business objectives are fulfilled, either through the organization or the software features. Web forms or electronic documents,
                on the other hand, leverage powerful and versatile technologies that must be tailored to the business needs.

            In order to take the full advantage of web forms, the following requirements were selected:

            
                    	
                        The possibility to implement the logical flow of the questionnaire

                    

                    	
                        The possibility to formalize and execute controls on the client or server side

                    

                    	
                        The possibility to inject initialization data (for example for questionnaire personalization)

                    

                    	
                        The possibility to produce different variants of a questionnaire depending on the respondent

                    

                    	
                        The possibility to easily retrieve the response data

                    

                    	
                        The possibility to style user interface elements according to business characteristics of the underlying questionnaire

                    

                

            These requirements combine some aspects that are defined in the abstract model and others that depend on the web implementation chosen, so we felt that we needed an intermediary
                technical model suited for the web, allowing us a step for processing and additional fine-tuning operations on the final questionnaire. We chose to express this technical model in
                XForms.


            XForms is a powerful tool for the distribution of complex forms over the Internet. First of all, its design offers an easy way to initialize and capture data and to support complex
                dynamic treatments through its Model-View-Controller architecture.

            Another decisive aspect of our choice is that XForms is the first X of the XRX architecture. XRX is XForms-REST-XQuery
                    [http://en.wikipedia.org/wiki/XRX_(web_application_architecture)], an elegant software architecture which, amongst others, promotes a zero-impedance model in which
                data and code are members of the XML family, thus providing a coherent set of technologies. Since DDI is also expressed as XML schemas, we had the opportunity to build a completely
                homogenous solution.

            Finally, the XForms implementations offer both client-side and server-side execution: hence we can imagine different balances of both depending on needs.


            As to the last requirement above, it is easy to include in the XForms technical model some CSS references depending on the underlying questionnaire model.

            Our web forms generation pipeline now looks like this:

            [image: Generation of web forms – principle]
                    
                
Figure 3.Generation of web forms – principle

            It is worth noting that although XForms provides a great solution for complex web forms, it is a generic design format and so misses information relevant to our activity. It would
                not be adequate to use the XForms meta model to store our business information: we need a specific model through which we could express our core domain activity, and store and reuse
                components. XForms is envisioned as a target model, not a source model.


            While our primary motivation to generate XForms rather than manually edit them has been the need of a generic model, we've found out that this process is a good workaround against
                two XForms weaknesses:

                    	
                        XForms is based on a pure MVC paradigm which can be an issue when controls or groups of controls are repeated in different contexts in the same form or in different forms
                            (see Eric van der Vlist's “When MVC becomes a burden for
                                XForms”). When editing XForms by hand this leads to a number of “copy & paste” which become a nightmare to maintain. When generating XForms these repetitions
                            are not an issue any longer.

                    

                    	
                        The current version of XForms (XForms 1.1) is limited and the use of non standard extensions is often necessary to perform complex tasks. These extensions are
                            implementation dependent and non interoperable. When generating XForms from a model, these differences can be seen as minor templates adaptations.

                    

                


            We see from this last point that the XForms generation process must be easily adaptable to the target implementation. This idea is at the heart of our generic transformation
                engine.


        
    
    
        Technical description

        

        The next figure shows the technologies chosen to implement the generation process described in the previous section.
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Figure 4.Generation of web forms – technologies

        For the first transformation chain, the input is a questionnaire specification expressed in the DDI XML metamodel and the output is an XHTML5 + XForms document representing the final
            web form.


        Since we were transforming XML documents into XML documents, XSLT was of course the natural choice. The functional approach and template-matching design of XSLT correspond very well with
            our intent to attach a specific web representation to each of our questionnaire metadata (questions, data to collect, instructions). We thus designed a base transformation engine using
            chained XSLT stylesheets.


        A notable challenge was to cope with the complexity of the DDI metamodel, which maximizes the reusability of metadata elements like questions, code lists, or even texts, and also
            implements a very detailed versioning mechanism. As a consequence, DDI documents use a lot of chained references to bind logical elements together, and can be quite complex and difficult
            to process with XSLT which is more efficient with hierarchical document architecture than with relational structures.


        Therefore, it was easier to design a series of separate steps producing simpler intermediate formats of the inputs or outputs, instead of a big and complex transformation.


        The first step is a DDI compilation, resolving all references and providing a hierarchical view of the metadata. Then DDI elements are matched with generic behaviours, as TextInput (to
            figure a field designed to collect text), NumericInput, and so on. This is what we called the input steps. In the output steps, the behaviours are implemented to generate XForms components
            on the fly. At the end, finalization transformations are used to reorganize the outputs and render well-formed XForms documents.


        The overall scripting of the XSLT chain was done with Ant, mainly because it is our corporate standard. For a next version of the engine, we are considering using XProc.


        We've seen that DDI models are focused on describing data rather than surveys (you will not find, for
            example, any information in DDI to say if a data should be entered by a drop down menu or check boxes). DDI
            includes extension mechanisms which can be used to convey information which can be used to generate surveys
            but we prefer to rely on conventions to drive the transformation. In practice these conventions are project
            dependent and you need to add customization features to the XSLT engine to ensure its flexibility.


        We added customization stylesheets using xsl:import (as often and in accord with the design patterns on overloading). In order to ensure quality and maintainability of our XSLT code, a
            careful design of the granularity and naming conventions was required. We defined default behaviours – implemented in the default engine – and customized behaviours attached
            to questionnaire elements – implemented in the customization stylesheets – when customized representations were needed.


        We chose to specify these customized behaviours with spreadsheets, and more specifically ODF spreadsheets (ODS files), thereby preserving the XML homogeneity of our solution. The XML
            root structure of these spreadsheets is used as XML input of “configuration XSLT transformations” which produce the XSLT customization stylesheets (which, themselves, override some of the
            default behaviours of the default engine during the transformation to XHTML5 + XForms).
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Figure 5.Generation of web forms – specification

        This “spreadsheet-driven architecture” permits business experts to customize their questionnaires themselves with tools that they master, without knowing anything about XSLT. At this point,
            they still need to be somewhat comfortable with the DDI XML metamodel, but we're considering providing a guided interface to reduce, as much as possible, the technical IT requirements to design
            questionnaires.


    
    
        Lessons learned

        

        Our first goal was to be able to generate questionnaires using metadata definitions. It was not obvious for us that with a metamodel handling only statistical semantics we would be
            able to automatically generate all the features needed by our questionnaires. Moreover, we were not sure that DDI would support all these features. So, first of all, this realization is a
            good proof of concept for us, proof of technical feasibility to drive questionnaire generation with metadata. A concrete example of metadata-driven architecture for INSEE and the official
            statistics community.


        Our goal to design a generic engine to industrialize the production of forms customized by domain experts has been really challenging and led us to define XSLT design patterns such as:

                	
                    Use xsl:apply-templates/xsl:template rather than xsl:choose as much as possible.

                

                	
                    Decouple templates and functions related to the source documents from those in charge of the output tree generation.

                

                	
                    Implement the “spreadsheet-driven mechanism” using a functional programming paradigm inspired by Dimitre Novatchev's
                            FXSL (we've ruled out XSLT 3.0 features until they are more commonly implemented).

                

            

        The first bullet point is one of the basics of sane XSLT programming but the two others – which are
            closely related – go against common XSLT programming. 

        To write or even just to read and understand most XSLT transformation one must understand three different
            domain specific vocabularies:

                	
                    XSLT and XPath themselves

                

                	
                    The knowledge of the vocabulary used by the source document is required to understand most
                        XPath expressions

                

                	
                    The knowledge of the vocabulary used by the result document is necessary to understand the
                        production of literals and the general structure of the transformation.

                

            

        For this project the team was spread over multiple departments, profiles and geographical locations and
            composed of:

                	
                    Business experts whose job is to design surveys and DDI experts who create the DDI model for
                        these surveys

                

                	
                    XSLT developers who speak fluently DDI and have a basic knowledge of XForms

                

                	
                    XForms experts who are also fluent XSLT developers but are puzzled by the complexity of
                        DDI.

                

            

        The use of spreadsheets to generate XSLT templates has been a first step in the separation of concerns
            between design and implementation and we've gone a step further and separated as much as possible the
            concerns between DDI and XForms expertise so that in this loosely coupled team each profile could work as
            independently as possible.

        This second step has been achieved by defining, like we would have done in any other programming language,
            an interface between
            everything related to DDI and anything related to XForms, the challenge being to define how this interface
            should be organized to take advantage of the template oriented nature of XSLT while performing this
            separation of concerns between source and result vocabularies.

        The separation of concerns being materialized by splitting XSLT stylesheets between anything related to
            the source document and anything related to the result tree, the source related templates which are
            generated from the spreadsheet build a dynamic document, called the "driver" because its role is to drive
            the generation of the result tree and apply the templates on driver's nodes.

        Result oriented templates match driver nodes to create the result tree and use a set of accessors
            functions implemented by the source oriented stylesheets to get any additional info they may need. An
            additional interface function implemented by source stylesheets returns the nodeset considered as the
            logical children of the context node from the source document. 

        This can be seen as a dialog between source and result stylesheets:

                	
                    Source: Hmmm, my context node should be translated into this
                        XForms control. I append the element identifying this control to the driver and apply the
                        templates in result mode on this element in the driver.

                

                	
                    Result: I see in the driver that I need to generate this
                        XForms control. Please give me (using accessor functions) these information.

                

                	
                    Result: I am done with this control, tell me which are the
                        logical children of your context node so that I can apply the templates in source mode on these
                        children.

                

            

        We have found this design pattern very effective during our implementation.

        To develop the result stylesheets which generate Orbeon Form Builder forms, we've written a set of source
            stylesheets implementing this interface on source documents which are... Form Builder forms! The combination
            gave us an identity transformation which has been very handy to debug the result stylesheets.

        Different flavors of the result stylesheets are also being developed to generate "pure" XForms forms for
            different implementations (Orbeon, XSLTForms and betterFORM) and this separation of concerns greatly
            facilitates this development. The main difficulties met so far are related to the lack of interoperability
            of the different XForms implementations.

        The deployment of a first survey in production on Orbeon Form Runner has not shown any performance issue
            despite the size of the form (15,000 lines, 10,000 elements, 1.1 Mo).


        The development described in this paper has validated our approach of generating surveys instruments from
            questionnaire descriptions. This approach had previously been applied to the generation of electronic
            documents (ODF), but targeting XForms led us to a much more flexible and configurable solution. We now
            envision with confidence the possibility of generating entirely new formats like Blaise.
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Pick Something

~Process | [~ Pipeline
poces A = ‘ Commands

Selected process id-process-b
Selected pipeline id-pipeline-Al
Selected cmdline id-cmdline] -fo-a-and-b

<data>
<processes/>
</aaca>

Scratchpad Contents <data>
<theprocess>id-process-b</theprocess>
<thepipeline>id-pipeline-Al</thepipeline>
<thecnds>id-cralinel-fo-a-and-b</thecmds>

</aaca>
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<footnote class="article” name="financial-disclosure’
<display-text>Reseazch financed by</display-text>
<xpath-locator>/article/back/ fn-group/ fn</xpath-locator>
<citation-formatting 1abel="yes">S</citation-formatting>
<cited-at>/article/ front/article-neta/title-group/article-title/xref</cited-at>
<indicatorsliumc/indicator> <I--1: lowercase letter; L: uppercase letter; Num: number;
<id-prefix>fn</id-prefix>

</footnote>

fn-type="financial-disclosure™>

symbol-->
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'2538674c-239d-cSfc-d832-7e928b611d17" auchor="ca” time="201307181220327"
15T 'no" reject="no" neither="yes" role="" allowiserinpur="no" ignor:
"C11,613" unrchist="cl2,ca” lastauchor="ca” reconveri="no">cella</unbold>
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) Eat » BOOKMARKS
Eukaryotic cells have evolved various signaling cascades and cellular processes in response  » _ 1o, cuavees
to rapid environmental changes. Among these, macroattophagy (herein referred to as | |
autophagy) is an evolutionarily conserved seff-digestive process cells adapt to nutrient [

2013-04-22T15:38 v X
Format:(bold)crucial roles in

starvation (1, 2). Autophagy plays crucial roles in ADDED TEXT development, innate e

immune defense, protein quality control, tumor suppression, and cell death (3, 4)-During___ ¥ ca 2013-04-22T15:38 V X
autophagy, portions of cytoplasmic materials are engulfed into specialized double-membrane | insertion:ADDED TEXT

structures to form autophagosomes, which then fuse with lysosomes to degrade their cargos ) 2013-04-22T15:38 v X
and regenerate nutrients (5, 6). This process is highly inducible and tightly regulated. Under Format:(bold)ADDED TEXT

normal growth conditions when nutrients are abundant, autophagy is kept at a basal level 7 formatting: ¢
‘mainly for house-keeping purposes such as degradation of long-lived proteins and turn-over of -
damaged cellular organelles; under stress conditions like nutrient starvation, autophagy is

2013-04-22T15:38 ¥ X
Format:(bold)development
Formatting: ca
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) Edit » BOOKMARKS.
way that, at least partially, differs from that in yeast. |+ TRAck CHANGES.

Functional outputs of autophagy are generally considered as accumulative and relatively slow
processes. Variety of assays monitors autophagic readouts in wide time windows, normally
hours after treatments that perturb cellular signalings. Yet, upstream regulations of autophagy
are mainly through kinase cascades that are inherently prompt. It s therefore conceptually
plausible that autophagy can be detected at earlir time points, especially when cultured
are treated with harsh conditions such as total medium/serum withdrawal,
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<symbol-order> <!--the order that symbols are used-->
<symbol>+</symbol>
<aymbo1>:#x2020; </ symbol>
<symbol>:#x2021;</symbol>

</symbol-orders
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<!--original text-->
<para>This is a sentence.</para>

<i--text is inserced——>
<para>This is a <insertion>revised </insertion>sentence.</para>

<i--bold formatting is applied-->
<para>This <bold>is a <insertion>revised </insertion>sentence</bold>.</para>

<i--the xml is denormalized so that the rule engine sees the insertion on the outside of the change-->
<para>This <bold>is a </bold><insertion><bold>revised </bold></insertion><bold>sentence</bold>.</para>

</root>
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<footnote-order><!--this order gives the order that footnotes are placed when in the same group
(fn-group, author-notes, etc.) as well as the order they are assigned any shared indicators;
elements based on Gclass are used first then down to elements based on Gname; note that some
Zootnotes may not have indicators but still mist be placed in order—>
<article>
<name>financial-disclosure</nane>
<name>open-access</nane>
<name>web-color</nane>
</article>
<author/>
<correspondence/>
</footnote-order>
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ull-context” xmins:deltaxmi="http://www.deltaxml.com
http://www.deltaxml.com

.0" deltaxml:content-type:
http://www. deltaxml.com/ns/xmi-namespaced-attribute" xrmins: dx:

<p deltaxml:deltav2
/ns/well-formed-delta-v1" x|
/ns/non-namespaced-attribute">
<deltaxmi:textGroup deltaxml:delta:
<deltaxmi:text deltaxm:deltay2

</deltaxml:textGroup>
<italic deltaxrm:deltay2="5">hello silly italic world</italic>

<deltaxmi:textGroup deltaxm:deltaV2="">

</deltaxml:textGroup>
</p>
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<indicator-order location="contrib-group">
<letters/>
<numbers/>
<symbols/>

</indicator-order>
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3 - Levine and Kroemer, 2008 -
"4 -Mizushima and Levine, 2010 []
13 - Hosokawa et al., 2009 -
18-leeetal,200  +
+

mammalian development and differentiation.
Nat Cell Biol 12:823-830.

Hosokawa N, et al. (2009) Atg101, a novel
mammalian autophagy protein interacting
with Atg13. Autophagy 5:973-979.

Lee IW, Park S, Takahashi Y, Wang HG
(2010) The association of AMPK with ULK1
regulates autophagy. Public Library of
crionce One S+p15204

Levine B, Kroemer G (2008) Autophagy in
the pathogenesis of disease. Cell 132:27-42.

Mizushima N, Levine B (2010) Autophagy

s
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<?xml versio 1.0" encoding="UTF-8"?>
<html xmlns="htt /www.w3.0rg/1999/xhtm1l"
xmlns:xforms="http://www.w3.0rg/2002/xforms"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<head>
<xforms:model id="default" schema="1liberalInputsS.xsd">
<xforms:instance id="D" src="liberalInputsI.xml"/>
</xforms:model>
</head>
<body>
<xforms:group ref="/xyz">
<xforms:label>xyz </xforms:label>

<xforms:repeat nodeset /x>
<xforms:group ref="sel a">
<xforms:label>a </ rms : label>
<xforms:input ref="."/>

</xforms:group>

<xforms:group ref="self::b">
<xforms:label>b </xforms:label>
<xforms:input ref="."/>

</xforms:group>

</xforms:repeat>
</xforms:group>
</body>
</html>
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<xforms:group ref="self::xyz">
<xforms:group ref="./text()[1]">
<xforms:input ref=".">
<xforms:label>Text </xforms:label>
</xforms:input>
</xforms:group>
<xforms:repeat nodeset
<xforms:group ref=
<xforms:input re self::a"/>
<xforms:input re ./following-sibling
<xforms:label>Text </xforms:label>
</xforms:input>
</xforms:group>
<xforms:group ref="self::b">
<xforms:input re self::b"/>
<xforms:input re ./following-sibling
<xforms:label>Text </xforms:label>
</xforms:input>
</xforms:group>
</xforms:repeat>
</xforms:group>

WELES
elf::a">

srtext()[1]">

srtext()[1]">
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<?xml version="1.0" encoding="UTF-8"7>
<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema">
<xsd:element name="xyz">
<xsd:complexType>
<xsd:choice>
<xsd:sequence>
<xsd:element name="a" type="xsd:int" minOccurs="1" maxOccurs="unbounded"/>
<xsd:element name="b" type="xsd:boolean" minOccurs="1" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:sequence>
<xsd:element name=!
</xsd:sequence>
</xsd:choice>
</xsd:complexType>
</xsd:element>
</xsd:schema>

" type="xsd:string"/>
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<?xml version="1.0" encoding="UTF-8"7>
<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema">
<xsd:element nam
<xsd:complexType mixed="true">
<xsd:sequence minOccurs="0" maxOccurs="2">
<xsd:element nam a" typ xsd:int" minOccurs="1" maxOccurs="2"/>
<xsd:element name="b" type="xsd:boolean" minOccurs="1" maxOccurs="2"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:schema>,
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<xsd:schema xmlns:xsd
<xsd:annotation>
<xsd:documentation xml:lang="en">
Purchase order schema for Example.com.
Copyright 2000 Example.com. All rights reserved.
</xsd:documentation>
</xsd:annotation>
<xsd:element name="purchaseOrder" type="PurchaseOrderType"/>
<xsd:element name="comment" type="xsd:string"/>
<xsd:complexType name="PurchaseOrderType">
<xsd:sequence>
<xsd:element name="shipTo" type="USAddress"/>
<xsd:element name="billTo" type="USAddress"/>
<xsd:element name="items" type="items"/>
</xsd:sequence>
<xsd:attribute name="orderDate" type="xsd:date"/>
<xsd:attribute name="comment" type="xsd:string"/>
</xsd:complexType>
<xsd:complexType name="USAddress">
<xsd:sequence>
<xsd:element name=
<xsd:element name=
<xsd:element nam
<xsd:element name=
<xsd:element nam
<xsd:element nam
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="items">
<xsd:sequence>
<xsd:element name="item" minOccurs="0" maxOccurs="200">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="productName" type="xsd:string"/>
<xsd:element name="quantity" type="xsd:int"/>
<xsd:element name="USPrice" type="xsd:decimal"/>
<xsd:element ref="comment" minOccurs="0"/>

http://www.w3.0rg/2001/XMLSchema">

"name" type="xsd:string"/>

street" type="xsd:string"/>

city" type="xsd:string"/>

state" type sd:string"/>

zip" type="xsd:decimal"/>

country” type="xsd:NMTOKEN" fixed="US"/>

<xsd:element name="shipDate" type="xsd:date" minOccurs="0"/>

</xsd:sequence>
<xsd:attribute name=
<xsd:attribute name="partName" type
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
</xsd:schema>

"xsd:string"/>

artNum" type="xsd:string" use="required"/>
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<?xml version="1.0" encoding="UTF-8"?7>
<Xyz>

i="http://www.w3.0rg/2001/XMLSchema-instance"

xsi:noNamespaceSchemalLocation="TiberalnputsS.xsd"
-=>
<a>l</a>
<a>2</a>
<b>true</b>
<a>3</a>
<b>true</b>
<b>false</b>
</Xyz>
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Purchase Order

Order Date |1993-1020 v

Comment Hurry. my lawn is going\

Ship to

Name  Alice Smith

Street 123 Maple Street

City Mill Valley
State CA

Zip 90952
Country U
Bill to

Name  Robert Smith

Street  80akAvenue

City 0ld Town
State PA
Zip 95819
Country ~ US
Items
Item

PartNumber  872-AA

PartName: AA

ProductName  Lawnmower

Quantity 8

)

USPrice 14895

Comment  Confirmthis is electiic

PartNumber ~ 926-AA

PartName: AA

ProductName  Baby Monitor

Quantity 58
USPrice 398

‘Add comment

ShipDate  [e90521

Purchase Order

Add orderDate | [ Add comment

Ship to

Name  Alice Smith

Street 123 Maple Street

City Mill Valley
State CA

Zip 90952
Country U
Bill to

Name  Robert Smith

Street  80akAvenue

City 0ld Town
State PA
Zip 95819
Country ~ US
Items
Item

PartNumber ~ 872-AA
Add partiName
ProductName  Lawnmower

Quantity 8

)

USPrice 14895
Add comment | [ Add shipDate.

ProductName  Baby Monitor

Quantity 5

gt

USPrice 3998
Add comment | [ Add shipDate.

ProductName  Digtal camera

Quantity 3

D

USPrice 29988

Add comment | [ Add shipDate.

[oa1]
Change purchaseOrder to comment
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<?xml version="1.0" encoding=
<xforms:instance id="T" xmlns
<temporaryData>
<prototyp id="101">

<xyz>
<a>0</a>
<b>false</b>
</xyz>
</prototyp>
<prototyp id="102">
<b>false</b>
</prototyp>
<prototyp id="103">
<a>0</a>
</prototyp>

</temporaryData>
</xforms:instance>
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Application to Replace Permanent Resident Card

Part 1. Information About You

1. Gender ™ Male ] Female
2. Class of Admission T1 - 1ST PREF SELECTED ALEN -
3. Date of Birth. (mnvddlyyyy) 01/11/1984

4. Date of Admission (mm/ddlyyyy) ~ [01/02/2012

5. City/Town/Village of Birth Prague
6.U.S. Social Security number (if any)

7. Country of Birth Czech Republic v

Part 2. Application Type

NOTE: If your conditional status s expiring within the next 90 days, then do not file this,
application. (See Form I-90 instructions for further information.)

My status is (Select only one box):
La. Permanent Resident

Lb. [ Permanent Resident - In Commuter Status.

Lc. @ Conditional Permanent Resident
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<?xml versiol 1.0" encoding="UTF-8"7>
kxsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema">
<xsd:element name="xyz">
<xsd:complexType>
<xsd:sequence minOccur:
<xsd:element nam
<xsd:element nam
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:schema>,

max0ccurs= >
"xsd:int" minOccurs= maxOccurs="2"/>
xsd:boolean" minOccurs="1" maxOccurs="2"/>
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<?xml version="1.0" encoding="UTF-8"?>
<purchaseOrder xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:noNamespaceSchemalocation="PurchaseOrder.xsd"
orderDate="1999-10-20" comment="Hurry, my lawn is going wild">
<shipTo>
<name>Alice Smith</name>
<street>123 Maple Street</street>
<city>Mill Valley</city>
<state>CA</state>
<zip>90952</zip>
<country>US</country>
</shipTo>
<billTo>
<name>Robert Smith</name>
<street>8 Oak Avenue</street>
<city>0ld Town</city>
<state>PA</state>
<zip>95819</zip>
<country>US</country>
</billTo>
<items>
<item partNum="872-AA" partName="AA">
<productName>Lawnmower</productName>
<quantity>8</quantity>
<USPrice>148.95</USPrice>
<comment>Confirm this is electric</comment>
</item>
<item partNum="926-AA" partName="AA">
<productName>Baby Monitor</productName>
<quantity>5</quantity>
<USPrice>39.98</USPrice>
<shipDate>1999-05-21</shipDate>
</item>
</items>
</purchaseOrder>
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“xyz

Add first a

Text text node 1

a |
Texttextnode2 |
_Addab |[ Adda |[ Addb

b ™
Text text node 3

Del

a

Text text node 4

Addab |[ Adda |[ Addb

b O
Text text node 5

Delab || Add b

:

Save
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“Article: Welcome to Docbhook Support in 0Xygen
“Section 1: Inline Markup and Images

‘This sample shows that <oXygen/> can be used to edit documents in conformity with the dockbookx dtd.
‘The following Docbook figure is inserted using the imagedata tag:
Lake in Fagaras

para

In order to preview this text in a Web browser, choose the Docbook HTML transformation scenario. For this
press the Configure Transformation Scenario button or the shortcut CTRL+SHIFT+C or
COMMAND-SHIFT+C on Mac OS X), then select the scenario. Press Ok.

‘To apply the stylesheet, press the " Apply transformation scenario” button or to press CTRL+SHIFT+T (

COMMAND+SHIFT+T on Mac OS X).
“Section 2: Lists and Tables

Here is a list of useful XML link:

« #http//www xml.com
« #http/www xmlorg
« #http/www.w3corg.

And here is the <oXygen/> home site:# http://www oxygenxml.con/
Now some tables. To hide the colspecs, choose the Hide colspec CSS from the CSS Alternatives toolbar. The
column widths can be adjusted by dragging the column margins.
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<title>Points of interest</title>
<pointsOfinterest>
<pointOfinterest xil:id-"poi.oia">
<nane>0ia</nane>
<data>
<description facilities-"Bar,Club,Restaurant">
<p><place>Ta</place> (Oia spelling in Greek) is a picturesque toan beloved
by artists and tourists alike. It is recomended to arrive in the early
evening, allowing plenty of time to meander, shop and take photographs,
then have a relaxing meal in a <place-Caldera</place> restaurant while
watching one of the most beautiful sunsets. </p>
<img href-"inages/oia_sunset.jpg">
<caption>Sunset in Oia</caption>
</ing></description>
<info>
<category type="tomn"/>
<cost range="$$"/>
<how-to-get-there reachableBy="Boat Bus"/>
<contact>
<phone>262/402-1234</phone>
<emaiL>touristeinfo.ota.gr</email>
</contact>
</info>
</data>
</pointOfInterest>
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Points of interest

Oia
bIad (Oia spelling in Greek) is a picturesque town beloved by artists and Type: [ town o]
tourists alike. It is recommended to arrive in the early evening, allowing —
plenty of time to meander, shop and take photographs, then have a relaxing Cost: | §55§ +
meal in a PCalderad restaurant while watching one of the most beautiful '
Reachable by:

sunsets.

™ Boat

O car

™ Bus

B 262/402-1234
Brtourist@info.oia.gr

Sunset in Ol
Facilities: Bar| Club| Restaurant
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<Zxml version="1.0" encoding="

href="residentCardForm.css"?>

<title>Application to Replace Permanent Resident Card</title-
<personal Information>
<gender>male</gender>
<classOfAddmission>T1 - 1ST PREF SELECTED ALTEN</classOfAddmission>
<date0fBirth>01/11/1984</date0fBirth>
<date0fAdnission>01/02/2012</date0f Admi ssion>
<city0fBirth>-Prague</city0fBirth>
<usSocialNunber/>
<country0fBirth>Czech Republice/country0fBirth>
</personal Information>
<applicationType>
<note>If your conditional status is expiring within the next 99 days, then do not file this
application. (See Form I-90 instructions for further information.)</note>
<status type="perm-cond"/>
</applicationType>
</form>
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XSLTpipeline XForms engine.

Model— Metadata
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