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Using Sparx Enterprise Architect for UML modelling and XML/GML schema generation for IWXXM
Introduction
1. It was decided, as early as in the first meeting of TT-AvXML in 2011, that tools should be used to develop IWXXM in UML and transform it into XML schema.  A systematic approach to model development and schema generation was considered to be essential for achieving quality and long-term maintainability of the whole process.

2. At that time, there were not too many choices for UML modelling and UML-to-XML/GML transformation tools.  Sparx Enterprise Architect (EA) is a UML modelling tool which had achieved a good compromise between price and ease of use.  There were a number of UML-to-XML/GML transformation tools available, including FullMoon[footnoteRef:1] and ShapeChange[footnoteRef:2].  Either of them takes in a UML model exported from EA in XMI (XML Metadata Interchange) format for transformation into XML/GML schemas. [1:  CSIRO]  [2:  https://shapechange.net/] 


3. EA had, starting from its Release 10 in 2013, introduced a build-in tool for the creation of GML Application Schema from UML model.  Since then, UML modelling and XML/GML schema transformation can be carried out in a single piece of software.  It is understood that the WIGOS Metadata Data. Representation (WMDR) XML/GML schemas were entirely developed in this environment.
Discussion
4. The creation of XML/GML schemas for IWXXM, however, is a bit more complicated as it requires specific transformation rules to achieve the desired XML/GML outputs (e.g. serialization of the <<CodeList>> Type).  A face-to-face discussion was conducted with Sparx to see how this could be achieved and they agreed to incorporate these special requirements into EA which could be enabled by tagged value “xsdEncodingRule” = “iso19136_2007_METCE_Extensions”.  Appendix I is the requirements specifications submitted to Sparx for their implementation and these were finally implemented in EA Release 11 in 2014[footnoteRef:3]. [3:  See https://sparxsystems.com/products/ea/11/] 


5. Since then, addition serialization issues and requirements emerged.  To achieve maximum flexibility, instead of trying to hardcode these new requirements into EA, XSLT Transformation were being use to post-process the XML/GML schemas generated by EA to the desired form.  The following is a class diagram showing the inter-relationship between items in the generation of XML/GML schemas for IWXXM 3.0:
[image: ]
6. It is perhaps time to review and streamline the preparation of IWXXM XML/GML schemas.  The following questions can be the starting point of the review:
(a) Are the special XML serialization requirements really needed?  If so will they also be applicable to other WMO data models?
(b) Do we want to continue using “xsdEncodingRule” = “iso19136_2007_METCE_Extensions” in EA to control the application of special XML serialization?
(c) What is the kind of flexibility we need with regard to special XML serialization?

Recommended Text 
[To be determined at the meeting]
--------------------


[image: ]Appendix


[image: ]
[image: ]

[image: ]

[image: ]

[image: ]
[bookmark: _GoBack]
[image: ]
image3.png
Use Case: Serialize METCE <<CodeList>> Type

Precondition:  siereotype and Tagged Value

© Class stereotype is <<CodeList>>.

*  Class tagged value "xsdEncodingRule" is "iso19136_2007_METCE_Extensions.

Scenarios:

Basic Path

Serialize METCE <<CodeList>> Type

1. The transformation on METCE <<CodeList>> class begins.

Alternate: 1a. Skip class serialization and log issue

2. The transformation checked the following tagged values are satisfied.
a. "asDictionary” is true

b. "vocabulary” and "extensibility” not empty

3. The transformation fetched the following values from the class.
a. {Class.Name}: the class name
b, {Class. TaggedValues.vocabulary.value): the value of tagged value "vocabulary”
¢. {Class.TaggedValues.extensibility.value): the value of tagged value "extensibility”

d. (Cla:

Notes): the notes from the class description

e. {ApplicationSchema.xmins} the namespace from the Application Schema

4. The transformation serialized the METCE <<CodeList>> Type to XSD

<element name="(Class.Name} " type="{ ApplicationSchema.xmlns

Class.Name) Type"/>
<complexType name="{Class.Name} Type">
<annotation>
<appinfo>
<vocabulary>{Class TaggedValues.vocabulary.value) </vocabulary>
<extensibility>(Class. TaggedValues.extensibility.value | /extensibility>
<fappinfo>
<documentation>
{Class.Notes)
</documentation>
<fannotation>

<complexContent>
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<extension base="gml:ReferenceType"></extension>
</complexContent>

</complexType>

Alternate

Skip clasy serfalfzation smd log Issme

1. The transformation checked the following tagged values are NOT satisfied.
a. "asDictionary" is true.
b. "vocabulary" and "extensibility" not empty.

2. The transfromation skipped the serialization of the current class.

3. The transformation logged the following items to the output report.

a. The skipped class name
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Use Cases Serialize XSD attribute

Precondition:  Siereotype and Tagged Value

o Class stereotype are <<Peaturelypess, <<Typess and <<DataTypest.

o Class tagged value "rsdBocodingRule” is "ol 9136_2007_METCE_Extensions,

Seenanfos:

Basic Path
Serfalize TSI attiute

1. The transformation on one of the following METCE class begins.
a. stereotype <<FeatureType>>
b. stereotype <<Type>>

c. stereotype <<DataType>>

2. The transformation processing an UML attribute and find the following tagged value existed.
a. "xsdAsAttribute" is true

Alrernare: 2a. Fallback 1o XSD elemeni and log issue

3. The transformation checked the UML attribute type belongs to one of the following.
a. <<Enumeration>> class
b. CharacterString
c. Boolean
d. Real
e. Number
f. Decimal
g. Date
h. Time
i. DateTime

j- Integer

4. The transformation fetched the following values from the attribute.
a. {Attribute.Name}: the attribute name
b. {Attribute.Type}: the attribute type

c. {Attribute.Type.Namespace }: the namespace of the attribute type

5. The transformation serialized the UML attribute to XSD attribute as:
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<attribute name="{ Attribute.Name}" type="{ Attribute. Type.Namespace }:{ Attribute.Type}"/>

Alternate

Fallback to X8I0 elenent and log issue

1. The transformation checked the UML attribute type NOT belongs to one of the following.
a. <<Enumeration>> class
b. CharacterString
c. Boolean
d. Real
e. Number
f. Decimal
g. Date
h. Time
i. DateTime

j- Integer
2. The tranformation fallback the UML attribute to XSD element as GML default.
3. The transformation logged the following items to the output report.

a. The processed class name

b. The fallback processed attribute name
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Use Case: Serialize <quantity/> element

Precondition:  Seereotype and Tagged Value

Class sterentype are <<Iypers and <<Datalypess.

Class tagged valos "rsdBrcodingRule” is "isol9136_2007 METCE_Extensions.

Seenarios:
Basic Path

Serialize <quantity/> elament

1. The transformation on one of the following METCE class begins.
a. stereotype <<Type>>

b. stereotype <<DataType>>

2. The transformation processing an UML attribute and find the following tagged value exists.

a. "quantity" not empty

3. The transformation fetched the following values from the attribute.
a. {Attribute.Name}: the attribute name
b. {Attribute. Type}: the attribute type
c. {Attribute. Type.Namespace}: the namespace of the attribute type
d. {Attribute.TaggedValues.quantity.value}: the value of tagged value "quantity"

e. {Attribute.Notes}: the notes from the attribute description

4. The transformation serialized the UML attribute to XSD element as:
<element name="{Attribute.Name}" type="{Attribute. Type.Namespace}: { Attribute.Type}">
<annotation>
<appinfo>
<quantity>{ Attribute. TaggedValues.quantity.value } </quantity>
</appinfo>
<documentation>{ Attribute.Notes }</documentation>
</annotation>

</element>
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Use Cases Serialize nilReason attribute

Precondition:  Siereotype and Tagged Value

o Class stereotype is <<Type>>.

o Class tagged value "sedBreodingRule” is "isol9136_2007_METCE_Extensions,
Seenarfos:
Basic Path

Sertalize nilRessom stiriimte

1. The transformation on METCE <<Type>> class begins.

2. The transformation checked the following tagged value exists.

a. "nillable" is true

3. The transformation add "nilReason" attribute to the complexType as:

<attribute name="nilReason" type="gml:NilReasonType"/>
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Feature Request on MDG:GML - Metce Extension Requirements

Diagram: Metce Extension

req Metce Extension l

REQO01 - METCE <<CodeList== Type

REQO02 - UML attribute as XSD atiribute

‘ ‘ REQO003 - <guantity/> under annctation/appinfe

REQ004 - nillable tag as nilReascn attribute
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