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XML Schema Editor

Listed here is a detailed explanation of the genesis of xmlDraft, the Smart XML Schema Editor. 


xmlDraft, the Smart XML Schema Editor

If you've ever wondered how products come into creation, this article gives many insights into this process. I'll describe the pains experienced in the search for a good XML Schema editor, what it was I was truly looking for, and how these desires were translated into many of the best features of xmlDraft. 
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1 Introduction

Why xmlDraft? Why should a company spend it's time designing and creating yet another XML schema editor when there exists already a good number of editors on the market today. The idea for xmlDraft germinated when I was attempting to learn the W3C XML Schema language for the first time. The then new XML Schema language was great, much better than it's predecessor DTDs. It allowed for nodes to be nested, defined from other nodes (inherited, to borrow a page from OOP), and even reference external schema documents. And to top it off, it was written in XML making it a lot easier to understand. At least, so I thought at first. 

When you looking at a basic XML Schema, it's pretty easy to understand, fairly straight-forward. With a simple glance, I could tell what an XML instance document of this schema should look. However, once I saw a schema that actually used the power of XML Schemas, one that was a bit more complex then the most simplistic of schemas, I realized that they were far from easy to understand. When nodes reference other "global" nodes, it started to get a little confusing. As complexTypes grew, so did the complexity of understanding how a Schema actually worked. And if there was an external reference to another document, good luck. After a while, I was no longer able to really see at a glance what a schema was trying to do. 

So I turned to some of the many XML editors on the market, with careful attention to those that had support for XML Schemas. I looked at Tibco's products, Altova’s XMLSpy, and even Microsoft's Studio .NET. They all have nice XML editors with XML Schema editing built in. One can manually type the schema in, or one can view a visual tree-like representation of the schema. But all of these editors missed their mark. Looking at a visual tree of the schema just doesn't help. Viewing a complexType node in text or in a visual tree is still, well, complex. Abstracting the schema text by one generation into a tree doesn't help. What is really needed is another layer of abstraction. Show me the document that this schema is defining. It's much easier to view and manipulate an Instance document than the schema. 

And thus, xmlDraft was born. I figured if I was going to create great schemas, as well as maintain other schemas that might be even slightly complex, I would need a tool that showed me not only the XML Schema text, but also a visual representation of the XML Instance Document I was trying to define. This would greatly simplify my task as an XML developer. 

Being a developer myself, I have certain reservations about so-called "visual" editors. So, I also have high expectations of what I want from an XSD editor. One, I want the tool to let me get as down-and-dirty with the XML Schema as I want to, something that would not prohibit me from directly editing the text. I also want something that would not only display a mock-up of the XML instance document, but allow me to tinker with this visual display and have it dynamically update my XSD text. I want something that would be extremely configurable, allowing not only my tastes to be satisfied, but also everyone else's who have differing opinions than I. And lastly, I want something that performs fast. I didn't buy a top of the line machine to have my GUI applications crawl. Since this was to be a GUI intensive application, that immediately nixed the idea of using Java and .NET. Both those languages are still too slow and clunky, so I opted for a native Windows32 application. 

So off I ran to create the worlds first Instance XSD editor, xmlDraft. 
2 Complexity of XML Schemas

In May of 2001, the W3C (finally) published a new way of defining XML documents that was more flexible and powerful than the classical DTD's of the day, called XML Schemas. XML Schemas overcame a lot of the limitations of DTDs, allowing for much more reusability and scalability. A handful of "native" simple datatypes were introduced, user defined complex datatypes are allowed, and borrowing a page from Object Oriented Programming, nodes can be descendants of other nodes, inheriting the structures and definitions of their ancestors. 

Yes, the W3C XML Schema language is a much more powerful way to define an XML document, however with greater power comes greater complexity. While DTDs are a lot more primitive in what they can define, for the most part they are not too difficult to understand at a glance. A simple, basic XML Schema also is not too difficult to understand, however once you add the power of Schemas to your document, it quickly loses it's ability to be easily legible.

2.1 Power and Flexibility of XML Schemas

XML Schemas added quite a bit of power and flexibility to how you can define your XML document. Previously, documents were only defined through DTDs. DTDs allowed for primitive definitions of documents. They allowed you to define nodes, their names, and any children they could have, but that was about it. All nodes were defined at the 'top' level, so there were no nesting of nodes and thus all node names had to be unique. Nothing but PCDATA was allowed for their datatypes (i.e. one could not limit a node to being only a number, for example). And to top it off, DTDs were written in a different syntax than XML, so a developer had to learn two languages in order to effectively code in XML. 

When XML Schemas were introduced, it was received with great enthusiasm. Written in XML, the developer did not have to learn another syntax in order to define his or her documents. Being XML, you can easily nest nodes. Now you can define more than just CDATA nodes, anything from predefined simple types like string, integer and datetime. Nodes can be defined at a global level and then redefined locally. Also being XML, schemas have a hierarchical format that can somewhat mimic the structure of the XML Document that's being defined. 

2.1.1 XML Schemas vs. DTD

DTDs could define XML documents as such:

· Constrains allowable elements and attributes
· Limited occurrence of elements
· Choice of elements in a sequence
· All elements globally declared
XML Schemas allowed all of the above, but could in addition do the following:

· Support Primitive Datatypes (string, int, etc.)
· Greater context support

· More detailed occurrence control

· Default values

· Nested elements

2.1.2 AddressType example

The best way to show how XML Schemas improved upon DTDs is by example. We will use the common example of an Address to show these differences. The XML snippet shown below is a sample of the Address element that we are trying to define.
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A classical DTD would define the above XML as such:
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A typical XML Schemas could define the address like this:
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Here we see that already we have the ability to define with more precision how our XML document should look. Not only do we name the nodes, we also tell it what types they are, where they appear in the sequences, and even how many can appear in that sequence. Also, you may note the difference on where the definitions appear in the document. In the DTD, they are all at the top level of the document, in the Schema, it appears very similar to how the XML document appears (i.e. the StreetAddress element node is a child of the Address element node (through a couple of XSD nodes, of course)). 

It should also be noted that another major difference can been seen between these two schema languages even in this simplistic example. A number of times an element can repeat in a DTD is very limited, either 0, 1, or unlimited. With XML Schemas, you have the ability to define a very specific number of occurances with the minOccurs and maxOccurs attributes. 

2.2 Power begets confusion

The above example is XSD at it's simplest, and easiest to understand state. If that was all we were planning on use Schemas for, there is very little reason to upgrade from DTDs. The real power behind Schemas lies in it's ability to let the definitions be quite extensive and precise. However, with this power comes a great price.

2.2.1 Powerful XML Schema definitions

In addition to what was listed above, XML Schemas can do the following:

· Derivation of complex and simple types
· Substitution groups for complex schemas
· Greater detail of restrictions on simple types
· Built-in support for documentation
· Namespace support
· Reference external schemas
· Etc.
The more precise you make your document, the less and less legible it becomes.

2.2.2 Flexible yet complex AddressType

Taking the above example of an Address, let’s extend it even further, defining a “global” address, that is further redefined to the different countries it might represent.


<?xml version="1.0" ?>
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema">

  <xsd:element name="MainAddress" type="Address"/>

  <xsd:complexType name="Address">
    <xsd:sequence>
      <xsd:element name="Name" type="xsd:string"/>
      <xsd:element name="Street" type="xsd:string" 
                   minOccurs="1" maxOccurs="3"/>
      <xsd:element name="City" type="xsd:string"/>
      <xsd:choice>
        <xsd:sequence>
          <xsd:element name="Province" type="xsd:string">
            <xsd:annotation>
              <xsd:documentation>
                Oh Canada!
              </xsd:documentation>
            </xsd:annotation>
          </xsd:element>
          <xsd:element name="PostalCode" type="CAN_PostalCode"/>
        </xsd:sequence>
        <xsd:sequence>
          <xsd:element name="County" type="xsd:string">
            <xsd:annotation>
              <xsd:documentation>
                Address for great britain
              </xsd:documentation>
            </xsd:annotation>
          </xsd:element>
          <xsd:element name="Postcode" type="GBR_Postcode"/>
        </xsd:sequence>
        <xsd:sequence>
          <xsd:element name="State">
            <xsd:annotation>
              <xsd:documentation>
                United States address
              </xsd:documentation>
            </xsd:annotation>
            <xsd:simpleType>
              <xsd:restriction base="xsd:string">
                <xsd:minLength value="2"/>
                <xsd:maxLength value="2"/>
                </xsd:restriction>
            </xsd:simpleType>
          </xsd:element>
          <xsd:element name="ZIP" type="USPS_ZIP"/>
        </xsd:sequence>
      </xsd:choice>
    </xsd:sequence>
  </xsd:complexType>

  <xsd:complexType name="CAN_Address">
    <xsd:complexContent>
      <xsd:extension base="Address">
        <xsd:sequence>
          <xsd:element name="Province" type="xsd:string"/>
          <xsd:element name="PostalCode" type="CAN_PostalCode"/>
        </xsd:sequence>
      </xsd:extension>
    </xsd:complexContent>
  </xsd:complexType>

  <xsd:simpleType name="CAN_PostalCode">
    <xsd:restriction base="xs:string">
      <xsd:pattern value="[A-Z]{1}[0-9]{1}[A-Z]{1} [0-9]{1}[A-Z]{1}[0-9]{1}"/>
    </xsd:restriction>
  </xsd:simpleType>

  <xsd:simpleType name="GBR_Postcode">
    <xsd:restriction base="xsd:string">
      <xsd:pattern value="(([A-Z]{2}[0-9]{2})|([A-Z]{2}[0-9][A-Z])|([A-Z][0-9]{2})) ([0-9][A-Z]{2})"/>
    </xsd:restriction>
  </xsd:simpleType>

  <xsd:simpleType name="USPS_ZIP">
    <xsd:restriction base="xsd:integer">
      <xsd:minInclusive value="01000"/>
      <xsd:maxInclusive value="99999"/>
    </xsd:restriction>
  </xsd:simpleType>
</xsd:schema>
Believe it or not, this defines a relatively simple XML document, the complexity begins with the introduction of choice nodes, documentation, and this is only the beginning. We can make this even more complex by adding additional countries, or adding enumerations for states, etc. 

The more complex a schema becomes, the more difficult it becomes to understand. 

2.3 Necessity to remove complexity

As you can see from the AddressType example above, this particular document is no longer easy to understand at a glance. There is a lot of power that comes from reusability and delegation, however confusion is born from this. The need to clarify schemas becomes more and more obvious the more and more complex our schemas become.

2.3.1 Paradox of defining XML Documents

As I define my XML Documents, I tend to find myself first writing an example of my Document before hopping into DTDs or Schema Creation. I find it a lot more natural to think of what I want the final document to look like, before I create the definition for the document. This retro-creation doesn't work well with current XML Schema editors. There is no aide to showing the final output of the Schema as you create it. It's a 'hit-and-miss' tactic, particularly for complex schemas, where you would write the schema, then validate a document against it, and if it didn't work, go back and edit the schema. Very similar to the archaic, first generation language methodology of development, this does not appeal to anyone who's familiar with the modern visual development tools of our day.
3 Simplicity of xmlDraft

xmlDraft is a proposed answer to the need raised above: the ability to edit an XML Schema while seeing the what affects these changes have on the instance XML document. 

Below is an overview of the xmlArchitect IDE. 
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1. The text editor displaying the XML Schema.  Editing directly here updates the tree.

2. XML Tree View, showing an example of the instance XML document for this schema.  Notice the dropdown at the top displaying ROLEMASTER.  This particular schema can validate a couple different XML files, effectively all top-level xsd:element nodes.
3. XML Properties window.  The currently selected node in the XML Tree View is displayed here and all it’s properties are listed for editing.
4. XSD Message window, displaying any warnings and errors generated from parsing the XSD text.
3.1 See what you are defining

xmlDraft offers the unique ability of displaying a mock-up tree representation of the XML document the schema is trying to define. This mock-up is a single instance, empty representation of the XML document. In other words, the tree view does not have multiple nodes of the same name, just one.

3.1.1 XML Tree View
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The basics of the Tree View is just that, a hierarchical view of the XML document. 

As shown in the image to the side, you have a tree view representation of what an instance XML document will look like. As hinted by the width of the grid, not only are the elements and attributes represented, but also all sorts of properties of that node (only Data Type is visible in the current screen shot). 

3.1.2 One Schema Defining Multiple XML Documents
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xmlDraft offers an easy way to retain a pure view of the Instance XML mock-up, and yet allow a way to show different documents, as many as the schema defines. When a schema defines more than one document, a drop-down will appear populated with the document element name of each document. When the developer chooses a different document, the treeview displays that document. 

Node Properties Displayed In TreeView

In addition to the XML nodes being displayed inside the treeview, the properties of the node is displayed as well. It's type, size, occurrences, restrictions, etc.
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Displayed here is the XML Tree View with as many columns as the user sees fit to edit. When all properties of a node are visible, it can be rather tedious and difficult to use, thus xmlDraft offers the ability to customize which property nodes can be displayed. In the screenshot above, the maxInclusive facet is being added to the grid.

Edit the definition or the instance

In addition to displaying the XML Document while you are editing the XML Schema, xmlDraft offers the great and powerful ability to make direct changes to the tree view and have the schema dynamically updated. Changing the names of the nodes, adding and removing nodes, changing the types, added restrictions such as enumerations and ranges, updating documentation, and even moving nodes around are all allowed in the tree view and fully supported, making the necessary changes to the schema text.
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Any change made in the text will automatically update the XML Tree View. And visa versa, changes made to the XML Tree View will automatically update the XSD Text. Shown above, the Type attribute is being changed of an element. The text is directly updated.

3.2 Complexity removed

xmlDraft removes the potential complexity of XML Schemas, both in understanding the XML Schema itself, as well as in understanding how the XML Document for this schema should look like. xmlDraft can even reduce the learning curve of schemas. In fact, you could work entirely in the XML tree view and never have to touch the schema, completely abstracting the details of schemas for a later time.

4 Import and Export XML into Schemas

A very important feature of a good XML Schema editor is the ability to import an instance document and create the schema for you. Also, it can be handy to generate a sample Instance Document from a schema. xmlDraft does both of these.

4.1 Importing an XML Document

xmlDraft allows the user to import any XML document and generate a basic XML schema for you. For example, if you were to import the following document:
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This is the schema that would be generated:
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The document is rather simple, a framework of the Instance document, but enough to start working with. This is the bare minimum I would expect from an XML Schema editor, and more is planned for xmlDraft.

Exporting a Sample Document
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In addition to importing XML, there are times when it would be nice to have a blank, sample XML document of a particular schema. For example, when generating a Stylesheet, you typically work off of a "template", meaning an XML document that doesn't really contain data, just the nodes. If you have a Schema, then creating said sample document is a nice feature indeed. 

Fortunately, xmlDraft does this as well. Let's look at this Schema: 


A rather simple schema representing a Book. Notice that there is a globally referenced complexType. When we export it, we get the following XML document:

5 XML Documentation and xmlDraft

One of the benefits of XML Schemas is the built in methods of documentation. XML Schemas handles documentation through their <annotation> node, and have two methods for documentation, one for user-readability aptly called <documentation> and one intended to be an open-ended way for vendors to add specific information called <appinfo>. xmlDraft focuses on the <documentation> node, and has an easy way of adding documentation to a schema.

5.1 <annotation> node in XML Schema

The <annotation> node is XML Schema's built in support for documentation. This node can be a child of practically every schema node, in effect allowing the schema to be documented as deeply and as detailed as necessary. <annotation> itself does not allow for any text, rather it has two child nodes that do: <documentation> and <appinfo>. 

<documentation> is used to give user-friendly documentation about the node that is being annotated. For example, if the name of the node is not explicit enough, or if for some business purpose this node in usage is given a different value than what it was originally intended, it's best to document that information somewhere. The schema is the best place to put this documentation. 

Below is an example of how to use the <documentation> node inside of a schema: 

 
<appinfo> is meant as an open-ended way for applications and parsers to add custom-specific nodes to schemas, and since this document is focusing on how schemas can be documented for the user, and not for any specific parser, we will not discuss that node.

5.2 Documentation made easy with xmlDraft

Documentation could not be easier than inside xmlDraft. As has been noted above, each node of the instance document is represented inside a visual tree. Here, you can display relevant properties of those nodes, and one of them is Documentation. If you have the documentation column displayed, adding documentation to nodes is a snap. Simply type in your documentation, hit return, and arrow-down to the next node to document.



If you have the need for fairly in-depth documentation, clicking on the elipsis (or hitting alt+enter) button will bring up a resizable dialog to enter in your text.


And lastly, the Properties window also has a Documentation row that can be edited, along with an ellipsis button to bring up the same text dialog for lengthy documentation.

6 Evolution of xmlDraft

We have thus far discussed the powers behind XML Schemas, and also their weaknesses, that being that the more powerful and flexible the schema is, the less readable it becomes. xmlDraft addresses the need for displaying what the instance XML Document should look like while editing, as well as adding the ability to adjust this display and have the Schema automatically update itself. So what's left? Let's take a look at the evolution of xmlDraft, the history of its name, and what to expect in the future.

6.1 Naming xmlDraft

xmlDraft? What about xmlArchitect? The original code name for this smart XML Schema editor was xmlArchitect, and the application retained this name for quite some time, literally years. The initial idea was that an XML Schema was like a blueprint of an XML Document, the image of the document, but not the actual document. It made for a great code name for the beta. 

As we grew however, a simpler, more forceful name became more and more apparent. While an architect creates a blueprint, what he is really doing is drafting up the diagram for a building. The word "draft" kept shouting out as a stronger name, easier to remember, and ultimately a better brand. So, as the new version of xmlArchitect was nearing completion and a second beta released in the summer of 2004, it was rebranded to xmlDraft. The public first saw xmlDraft November of 2004, when it was released for sale. 

6.2 Future Work

With the release of xmlDraft 1.0, what can we expect from future releases? A lot. Not only will there be better support for W3C XML Schemas (such as showing all import and included documents), but the ultimate goal is to make xmlDraft an Open application. We intend to publish an API that will allow other schema authors, such as RELAX NG or Water, to implement their own Schema-to-Instance parsers, and plug the code into the xmlDraft application. This feature will expand the number of schema languages supported by xmlDraft, and will also create the ability to translate an instance document into other schema languages. Imagine, taking a DTD and converting it into RELAX NG, etc.

7 Conclusions

In conclusion, xmlDraft is the tool for beginners to XML Schemas, as well as experts in the trade. Those that need help in understanding schemas will find the XML Instance Tree invaluable, and developers maintaining other's schemas will save hours of study time with this tool. And the documentation utilities provided with xmlDraft will please all the pointy-haired managers out there that have not the time nor the willpower to read XML schemas.


With even better things to come, the only thing needed to get started with XML Schemas is to purchase a copy of xmlDraft. Retails for $99.95 USD, with discounts for multiple purchases. Go to http://www.sysonyx.com/purchase to purchase your copy of xmlDraft today.





























































































































































<element name=”Address”>


  <annotation>


    <documentation>


      This address is for your typical U.S. addresses


    </documentation>


  </annotation>





  <complexType>


    <sequence>


      <element name=”StreetAddress” type=”string” minOccurs=”1” maxOccurs=”3”>


        <annotation>


          <documentation>


            If multiple lines are needed (i.e. street address and apartment


            number), just enter them all here (i.e. only on node here).


          </documentation>


        </annotation>


      </element>


      <element name=”City” type=”string”/>


      <element name=”State” type=”string”/>


      <element name=”Zip” type=”string”/>


    </sequence>


  </complexType>


</element>














<element name=”Address”>


  <complexType>


    <sequence>


      <element name=”StreetAddress” type=”string” minOccurs=”1” maxOccurs=”3”/>


      <element name=”City” type=”string”/>


      <element name=”State” type=”string”/>


      <element name=”Zip” type=”string”/>


    </sequence>


  </complexType>


</element>








�<!ELEMENT Address (StreetAddress*, City, State, Zip)>�<!ELEMENT StreetAddress (#PCDATA)>�<!ELEMENT City (#PCDATA)>�<!ELEMENT State (#PCDATA)>�<!ELEMENT Zip (#PCDATA)>





<Address>


  <StreetAddress>72 S. Main St.</StreetAddress>


  <StreetAddress>Apt #2</StreetAddress>


  <City>JordansVille</City>


  <State>MW</State>


  <Zip>02300</Zip>


</Address>
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