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Abstract

We propose a standard protocol for a “Simulation Database (SimDB)”. A SimDB implementation is a web service that gives access to a databasde containing metadata describing simulations. SimDB has been developed in the IVOA Theory Interest Group with assistance of representatives of relevant working groups. Whilst the theory interest group can not create working drafts and promote documents onto the recommendation track, we feel this document has sufficient detail that this can be done in short order.

This Note gives an overview of SimDB, and contains the MUSTs , SHOULDs etc,  but leaves many of the details to other formal and normative documents, in particular where it concerns the data model and its representations that forms the core of the proposal.
 

Status of This Document

This is a Note. The first release of this document was 2009 …. This is a preparation of a specification document, but, coming from the theory interest group, can not be a working draft on the recommendation track. Because of this we have taken the liberty to add hints here and there in the document to working groups with suggestions or requests for feedback. In the final specification these must be taken out. 
This is an IVOA Note expressing suggestions from and opinions of the authors. It is intended to share best practices, possible approaches, or other perspectives on interoperability with the Virtual Observatory. It should not be referenced or otherwise interpreted as a standard specification.

A list of current IVOA Recommendations and other technical documents can be found at http://www.ivoa.net/Documents/. 
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1 Introduction
We here describe a proposal for an IVOA standard, the Simulation Database (SimDB). Work on this standard started under the header Simple Numerical Access Protocol (SNAP) in the theory interest group since the Victoria interoperability meeting, 2006. Recent developments have made us decide to split SNAP in two separate tracks, SimDB and SimDAP, which stands for Simulation Data Access Protocol. The main part of this Note deals with SimDB only: what it is supposed to be, what its current state is, and what further work is needed and the possible organisation of that work. 
Work on this specification has been organised via a googlecode SVN repository in the volute project originally created by Norman Gray for the Semantics Working group. The SimDB project in particular can be followed under 
https://volute.googlecode.com/svn/trunk/projects/theory/snapdm . In particular follow the current document is available from https://volute.googlecode.com/svn/trunk/projects/theory/snapdm/doc/note.
SimDAP deals with extracting subsets of data from simulation results that have been discovered through a SimDB. Its dependence on SimDB is through its dependence on aspects of the SimDB data model. The progress of the SimDAP specification can be traced also via the googlecode volute project: https://volute.googlecode.com/svn/trunk/projects/theory/snap (see also [3]).
We think the SimDB effort has evolved far enough that it can be moved onto the
recommendation track. After summarising its main features, we identify some issues related to this next step, namely that it is hard to find a single working group that could be responsible for tracking all aspects of the specification.
We provide a number of possible solutions to this, but leave it to the TCG and the Exec to decide on this. In the mean time the current group of developers will keep working on this, with the goal of having working prototype/reference implementations available by the October 2008 interop.
The organisation of thie Note is as follows. First we give an “executive” summary of the proposal. Then we describe the data model on which the specification is based. There we address explicitly some “meta-meta-design” issues for this specification: how do we go about designing the abstract (i.e. implementation neutral) data model, and how do we use it to derive usable representations of it. We also explicitly state our position on using the results of prior standardisation efforts of relevance, both from the data model and other working groups. Then we define the protocol itself. This has two parts, one which we will callSimDB/TAP, which is based on a relational database representation of the data model. The other we will call SimDB/REST and is based on an XML representation of the model. 
We end by describing some prototype implementations.
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7 SimDB/TAP (normative)
A SimDB “is a” TAP [6] service, with certain restrictions. What this means is that the main way by which SimDB is supposed to allow users to query for simulations and related resources is through ADQL queries submitted through HTTP requests. SimDB uses the TAP protocol to define how these queries should be sent. SimDB is a special TAP service in that the TAP metadata are predefined and based on the SimDB/DM. One consequence of this is that all SimDB instances will understand the same ADQL queries. 
Here we define the subset of TAP functionality that must be supported and define the SimDB TAP_SCHEMA.
7.1 SimDB as TAP service

A SimDB MUST implement the TAP protocol exactly as it is defined in the corresponding specification, but with some following changes. Here we provide a few consequences of this requirement (introduced by “Following TAP …”), and list explicitly all deviations of that specification (introduced by “In contrast to TAP …”).
Following TAP, a SimDB/TAP service “MUST be represented as a tree structure of web resources each addressable via a URL in the HTTP scheme”
. 
In contrast to TAP, SimDB mandates some extra structure on this structure. A SimDB service itself MUST be accessible through a registered web resource. We will refer to this address as %SimDB%.

The TAP functionality MUST be accessible through %SimDB%/tap. I.e. it is this URL that corresponds to the “tree structure of web resources” in the TAP specification. This structure is mandated to provide a uniform treatment of the different protocol features, TAP and REST.
Following TAP, a SimDB MUST implement synchronous ADQL querying of the database following the method defined in TAP. As a consequence ADQL querying will be available under 
%SimDB%/tap/sync?REQUEST=ADQLQuery&ADQL=…
@@TBD check compatibility with TAP@@
In contrast to TAP, a SimDB MAY (i.e. “NEED NOT”) implement asynchronous ADQL queries. In fact a SimDB MAY support all the other query configurations including (a)synchronous Parameter queries. In all cases the TAP specification MUST be followed regarding request format, execution, result and error handling etc.
Following TAP, a SimDB MUST
 support metadata querying of the TAP_SCHEMA in all manners defined in TAP. In particular ADQL queries to the TAP_SCHEMA tables MUST be supported. 
In contrast to TAP, the metadata for a SimDB service are prescribed and as a consequence each SimDB service MUST give the same reply to the same TAP metadata query. This reply is completely specified by the SimDB/TAP metadata described in 5.2.
Following TAP, the result of a query MUST be a VOTable constructed according to the description in section 2.9 of the TAP specification.
@@TBD more cases where TAP is followed and/or deviated from? @@
7.2 SimDB/TAP_SCHEMA
7.3 TAP expresses its content metadata in various ways. One of these is through a set of tables in the TAP_SCHEMA, containing information about schemas, tables, columns, foreign keys and possibly other elements that assist the user in defining queries. 
7.4 Generic TAP implementations are free to define their database, i.e. there is no fixed data model. SimDB/TAP is special in that it completely
  defines the contents of the schema, i.e. SimDB/TAP prescribes the relational model of the SimDB database.
7.5 This relational model is derived from the SimDB data model. SimDB/DM is an object model, but we follow standard object-relational (OR) mapping algorithms to derive from this a relational database model. This model is completely described using the various metadata formats in the TAP specification. 
7.6 The formal definition of the SimDB/TAP_SCHEMA is presented as a VOTable serialisation of the TAP_SCHEMA tables in Appendix D. 
7.7 The main features of the OR mapping are summarised in 
Table 2  Object-relational mapping from SImDB/DM to the TAP_SCHEMA
	Object model element
	Relational data model element

	objectType/Class
	1 table (or view!) per object type. 
Must contain all attributes as columns (see below), where appropriate including attributes inherited from base class(es).

Must include some extra columns such as identifiers and timestamps.

	simple attribute
	column of mapped ADQL data type (see Table 3)

	structured attribute
	one column for each attribute of structured datatype, with a particular naming convention. 

	reference
	foreign key (FK) column of same type as identifier column in referenced table.

	collection (parent-child)
	FK column named “containerId” from child to parent

	inheritance
	Identifier column of the subclass is also a FK column to the base class’s table. On the table for the root base class a VARCHAR column named DTYPE stores the Class name of the object actually stored in the row.

	package
	Ignored. Could be mapped to schema, but we have decided not to do so.

	…
	…


The mapping of data model primitive types to ADQL types is preformed according to the prescription in Table 3.

Table 3 Mapping of SimDB//DM primitive data types to TAP's ADQL data types.

	Primitive data type 

(from IVOA Value types)
	ADQL Type

	boolean
	BOOLEAN

	integer
	INTEGER

	real
	DOUBLE

	datetime
	TIMESTAMP

	string
	VARCHAR(L)

Length L=256 if no length constraint is given, otherwise the maxLength or length constraint is used.

	…
	

	
	


7.8 There are typically different ways to map classes in inheritance hierarchies. Some advocate to have a separate table for each concrete class and store all attributes, including the ones that have been inherited., others have a table for each class and only. We have decided that for each Class in the model there should be a table to query. This may be a view, SimDB 
8 SimDB/XML

SimDB defines an XML serialisation of the data model using a set of XML schemas. These schemas define valid SimDB/XML documents that are used in the REST part of the SimDB protocol.

The schema documents are part of this specification and will eventually be uploaded to the IVOA Wiki pages. Until then they can be retrieved from the Volute repository: http://volute.googlecode.com/svn/trunk/projects/theory/snapdm/specification/xsd/. 

The XML schemas are defined using a fixed mapping from the data model in UML to complexType and simpleType definitions in XML schema (see [18] and links from there). We furthermore define a set of root elements based on the concrete SimDB/Resource classes, these define the valid documents. Consequently the schemas are described in one set of documents containing the type definitions, and another single document containing the definitions of the root elements. This follows the approach in the design of the XML schemas for the IVOA Registry.

Similar to the object-relational mapping the following table gives a summary of the mapping of UML to XSD.  

Table 4 Mapping of UML to XML Schema concepts.

	Object model element
	XSD model element

	objectType
	complexType

	attribute
	element of type according to the data type of the attribute

	attribute
	element
 of appropriate data type.

	reference
	element of type base:Reference
 . That type 

	collection (parent-child)
	element of appropriate (mapped) type on the container type.

	inheritance
	extension

	dataType 
	complexType. 

	enumeration
	simpleType restricting xsd:string with an xsd:enumeration element fror each of the literals in the UML enumeration.

	package
	(target)Namespace and separate XSD document.

	package dependency
	Import of XML schema corresponding to package one depends on.

	model
	XSD document with a root element for each of the concrete root entity classes, i.e. those classes that are not contained in another class (either direct or through a base class).

	…
	


9 SimDB/REST (normative)
SimDB defines an optional, synchronous REST [11] interface for retrieving or uploading XML representations of complete SimDB/Resource-s. The actual actions and their protocol are defined in the subsequent subsections. 
In this section, the term resource will refer to resource in the RESTful sense, while SimDB/Resource will continue to mean instances of a SimDB class that is mapped to an XML root element (e.g., Simulator or WebService).
The REST interface defines service behaviour for the following HTTP methods: GET; PUT; POST; DELETE; and HEAD. Services implementing the interface MUST support the GET method. Services MAY implement the additional methods. Because these methods provide a mechanism for modifying the contents of the service, services SHOULD require some form of authentication. 
Services MAY NOT use HTTP Basic Authentication, because of its use of plain text usernames and passwords. At a minimum, HTTP Digest Authentication should be used, preferably with some form of transport layer security (TLS).
9.1 REST Resources

The interface defines two types of  resources:

· Collections of SimDB/Resource-s

· Individual SimDB/Resource-s
9.2 The behaviour of a SimDB service implementing the REST interface MUST be the same for all collections and individual SimDB/Resource-s.
9.3 URLs

The base URL for the REST interface is under the synchronous endpoint, i.e:

9.4 %SimDB%/sync/rest/
9.5 Collections of SimDB/Resource-s
The URLs for collections are appended to this base,
%SimDB%/sync/rest/{Resource}
where {Resource} is the class name of the Resource, such as Simulator, or WebService, and MUST be case insensitive. For example, a client making a request to the collection PostProcessing of resources could use
 %SimDB%/sync/rest/postprocessing/

or

%SimDB%/sync/rest/PostProcessing/

and should receive the same response from the server. Note: Trailing slashes are optional for the URLs of collections.

9.5.1 Individual SimDB/Resource-s

Individual SimDB/Resources are referenced by appending the value of their ID attribute to the URL of the collection corresponding to their class; e.g:
%SimDB%/sync/rest/{Resource}/{ID}
Because this attribute is defined by the service implementation, it may have any value allowed by the SimDB XML Schema, and IDs with special characters may need to be URL encoded by clients.

In the simple case, the ID will be an automatically incrementing integer field. Then, the PostProcessing resource with an ID of 2 would have a URL of
 %SimDB%/sync/rest/postprocessing/2
9.6 Note: The URLs of individual resources do not use trailing slashes.
9.7 HTTP Methods and Representations
9.7.1 HEAD Requests

9.7.2 HEAD request MUST return the same HTTP headers as a GET request, but no response body. This is useful finding the modified data of resources, and the expected length of a response.
9.7.3 Collections of SimDB/Resource-s

9.7.4 GET
A GET request for a collection MUST return a VOTable containing a TABLE element listing the individual SimDB/Resource-s that are member of the class corresponding to the collection contained in the SimDB service. The TABLE MUST have the following FIELDs from the SimDB/Resource class’s attributes:

· ID

· Name

· Created

· Modified
· Status
9.7.5 and an access reference URL to the XML representation of the resource provided by the service. Additional attributes, such as the description or referenceURL may be provided.
9.7.5.1 PUT

9.7.6 The PUT method is not supported for collections.
9.7.6.1 POST

9.7.7 Individual SimDB/Resource-s are added to collections using the POST method. The representation used is a valid XML instance document describing a SimDB/Resource of the class matching the collection. If the service accepts the document, and creates a new resource, it will resond with a status code of 201. The message body MUST contain an XML instance document describing the resource, including the ID assigned by the service.
9.7.7.1 DELETE

9.7.8 The DELETE method is not supported for collections.
9.7.9 Individual SimDB/Resource-s
9.8 As stated above, individual SimDB/Resources are referenced by a combination of their class name and ID. For all requests, a service MUST return the HTTP status code 404, not found, when no resource matching the request is found.
9.8.1.1 GET

Return a valid XML instance document.

9.8.1.2 @@Finish @@.
9.8.1.3 PUT

Update (replace) the resource with information from a valid XML instance document, or 404 or bad request.

9.8.1.4 @@Finish @@.
9.9 
9.9.1.1 POST
The POST method is not supported for individual resources. 








DELETE
Remove an existing resource.

@@Finish @@.
9.10 





	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


10 SimDB/VOSI (normative)
11 SimDB is a web based VO service protocol and hence it should comply with the IVOA Support Interface [17] specification. SimDB does not define a SOAP binding and therefore the “REST binding” ([17], section 2, item 3) of that specification applies. 
12 TAP 
13 Capabilities and Availability MUST be spe
14 @@TBD need input on how to complete this section. @@
15 Registration of SimDB implementations
SimDB implementations must be registered like all IVOA standard services. But also part of the contents of a SimDB may be registered in their own right. This will not be true for all SimDB/Resources. But for example web services and Projects may be registered. Indeed the original motivation for introducing the SimDB/Project into the model was for this purpose.
Registration of SimDB services (normative)
A SimDB implementation MUST be registered in an IVOA registry. 
This means that an XML document must be provided that describes the service as a VOResource [16]. We must decide on the form of this document. Can we reuse an existing type of VOResource, for example VODataService? Or must the registry model be updated with a new type of “SimDB” resource?
As SimDB is a TAP services we likely can follow the way TAP services are registered, but it would be good to be able to query a registry for all SimDB implementations.

@@TODO discuss with Registry WG@@
Registration of SimDB/Resources (future)
Certain types of SimDB/Resources MAY be registered in their own right in a Registry. In particular SimDB/WebServices SHOULD (MUST?) be represented in a Registry. The Resource metadata may be more comprehensive than the metadata in the SimDB/DM. 
Also other SimDB/Resources may be registered individually. In particular if these represent “something large”, a comprehensive result from a scientific project. Individual simulations may not qualify, protocols may though. @@TBD how should protocols be registered?@@ . 

In particular SimDB/Projects can be registered. This concept represents exactly the result of a larger project, a complete collection of resources. @@TBD how should projects be registered?@@ . 

SimDB as extension registry (far future)

IF we conclude from the previous section that SimDBs harbour resources that are qualified to be registered in a Resource Registry, it may become possible to view SimDB as an extension registry. 
To do so will put requirements on SimDB. In particular it has to implement the registry interface and must for example be able to deliver SimDB/Resources in a representation appropriate for a Registry.

This likely should be postponed till later version.

@@TBD can we leave it at this, or are their more interesting statements to make about this possibility?@@
16 Extras (some normative, some not)
16.1 SimDB/UTYPE (normative)
It is generally the case that contents of databases may be represented in ways that do not conform to one of the standard serialisations of the SimDB data model. Nothing prevents services to be developed on top of SimDB that represent SimDB/Resource-s or even fragments of these in another form. The standard example is a VOTable storing the results of a generic ADQL query of the SimDB/TAP representation. The VOTable spec first introduced the option to have a UTYPE attribute in FIELD definition tags to indicate a “pointer” to an element in a data model that the column represents. 

The Spectrum data model [12] was the first to add explicit UTYPE-s for each of the attributes in its model and the Characterisation data model [21]has followed that example. We follow these examples by assigning UTYPE-s explicitly to all elements in the model. In contrast to these earlier models we follow a fixed set of rules to makes this assignment. If a similar approach is at some time accepted within the IVOA
, possibly in an alternative form, it will be straightforward to adjust our definitions. The important point we want to make is that it is possible to define simple rules that can automatically produce the UTYPE-s for a given data model, i.e. the only discussion that is required is on the rules for doing so. 

The following BNF-like expressions define the particular rules we have used for deriving the UTYPEs from the UML model:
utype


:=
[model-utype | package-utype | class-utype |




attribute-utype | collection-utype |





reference-utype | container-utype 

model-utype

:= 
<model-name>

package-utype
:=
model-utype “:/” package-hierarchy
package-hierarchy
:= 
<package-name> [“/” <package-name>]*
class-utype

:=
package-utype “/” <class-name>

attribute-utype
:=
class-utype “.” attribute

attribute

:=
[primitive-attr | struct-attr]
primitive-attr
:=
<attribute-name>

struct-attr

:=
<attribute-name> “.” attribute
collection-utype
:=
class-utype “.” <collection-name>

reference-utype
:=
class-utype “.” <reference-name>

container-utype
:=
class-utype “.” “CONTAINER”
identifier-utype
:=
class-utype “.” “ID”

For the SimDB/DM these rules produce a list of UTYPEs for the model. These can be found in the HTML documentation of the model in [5]. When representing components of the data model in a VOTable (for example), these SHOULD be used, in particular when the VOTable contains results of ADQL queries to SimDB/TAP.  
Alternative views and representations of the SimDB/DM, for example in SimDAP, SHOULD use these UTYPEs to refer to elements in the model.
16.2 Harvesting (future)
@@TBD Here we could describe, IF we want to make it part of the specification, how remote SimDB-s might be harvested to replicate (some of) their resources. @@
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Data model usage by SimDAP and S3

The SimDB data model can also be used in other contexts than SimDB implementations. Here we describe how SimDAP uses SimDB/DM and how S3 can be represented in SimDB/DM.
SimDAP

@@TBD Rick?@@

S3

S3 [19] is a simple protocol for querying and retrieving results of “micro-simulations”. S3 supports three types of requests ([19], section 2):

1. Metadata
2. Data query

3. Retrieve file

The result of a Metadata query is a VOTable describing the service and a list of PARAM elements, one for each parameter accepted by the Data query request. These parameters will generally correspond to parameters of the model, but can also contain extra service specific parameters.
The Data query finds models corresponding to particular (ranges of) values for these parameters, selected ones of which can be downloaded using the Retrieve file request.
Most of this protocol can be described using SimDB/DM concepts. First one can argue that an S3 implementations is a SimDB/WebService giving access to results of a single SimDB/Protocol, possibly always a SimDB/Simulator, or maybe another type. The SimDB/Protocol is described using its set of available SimDB/InputParameters, obtained in the Metadata request. The Data query part searches for SimDB/Experiments executed with the protocol and having particular SimDB/ParameterSettings. 
Each S3 Experiment presumably produces a single Result. The Result type does not yet exist in the SimDB/DM, where its place is taken by the Snapshot class, which is a special type of Result. Introducing the generic Result class has been discussed before precisely for this purpose of supporting more general simulation types.
Note that SimDB/TAP already supports querying for the input parameters of any protocol, and for experiments (and their results) where these parameters have been set to particular values, thought S3’s query interface is arguable much simpler. It also allows one to register an S3 service, albeit so far only as a “custom” WebSevice linked to the particular protocol.
So we see that a SimDB implementation can already support most functionality of S3. Some features of S3 could be added to SimDB to complete this support. For example a new “S3” literal in the ServiceType enumeration and a more generic Result class could be easily added. SimDB/WebService might be declared (using a reference) to implement a (rather than “be a”) SimDB/Protocol in its own right, which allows it to define its own extra parameters.
By construction, SimDB/TAP offers more generic query capabilities than S3’s Data query. This comes at the cost of more complex syntax especially due to need to support multiple Protocols, but S3 could be built on top of SimDB/TAP. 
@@TBD feedback form S3 authors please!@@

An intermediate representation for data models

The UML language is not very familiar to most IVOA developers. To define it one requires moreover a graphical design tool such as MagicDraw. The XMI representation of these, though XML, is very complex to read and interpret, as it is meant to be able to epxress UML models in all their generaility. As shown in Appendix A we use a much more limited set of UML modelling elements. We have therefore defined a much simpler XML representation of this profile, which moreover is much more easily read and interpreted. 
The latter was important for our code generator (VO-URP) in various ways. It allows the XSLT scripts used to generate XSDs, TAP metadata, DDLs, Java code, HTML documentation etc to be much simpler than if they had to be written against the XMI files. It also forms a nice representation for providing runtime metadata objects for the generated classes.

As first step in our simulation pipeline we generate this intermediate representation. The document itself is structured according to an XML schema that represents the UML profile rather directly and that we here shortly describe. This schema is located here. 
This transformation is implemented in the xmi2intermediate.xsl XSLT script. The latest version of the intermediate representation for the SimDB data model can be found in this location, all other generation scripts work on this intermediate representation, not on the XMI document itself. Variations in tool-generated XMI or different versions of XMI can now be supported by appropriately adjusting the xmi2intermediate.xsl script. In principle this XML document is expressive enough, and simple enough to allow for simple text editing.
SimDB/TAP_SCHEMA

The following VOTable document provides the contents of the complete SimDB/TAP_SCHEMA. We have chosen this representation over for example the 
@@TBD This is a place holder section that is waiting to be filled once the TAP_SCHEMA is fixed. @@
@@TBD Is a filled VOTable representing the TAP_SCHEMA tables an acceptable form to pre-define the SimDB/TAP_SCHEMA?

I choose it because it is likely more detailed than the VODataService representation. @@

@@TBD Shall we reproduce the VOTable here, or is it sufficient to have a link to the online version? 
@@ 






� For SimDB this derivation relies on standardized set of rules. We believe it us ultimately the domain of the DM working group to come up with such rules.


� � HYPERLINK "http://code.google.com/p/volute/" �http://code.google.com/p/volute/� 


� � HYPERLINK "http://code.google.com/p/volute/source/browse/#svn/trunk/projects/theory/snapdm" �http://code.google.com/p/volute/source/browse/#svn/trunk/projects/theory/snapdm� 


� http://www.magicdraw.com/


� Re: Rick Wagner’s example of certain properties only being calculated after a certain stage in the simulation is reached. 


� We do not assume that in reality the relation between the conceptual Result and the concrete Storage elements can be modelled by a single reference. Especially for the largely non-standardised world of simulations a single result can be distributed over many files, but it is also possible for one file to contain multiple results. In the current SimDB model we do not attempt to model such relations explicitly. We delegate the responsibility for accessing the physical results to (web) services and this issue is more explicitly addressed by the SimDAP protocol.





� TBD Should we follow the Registry’s Curation model for SimDB resources?


� � HYPERLINK "http://lca.ucsd.edu/portal/software/enzo" �http://lca.ucsd.edu/portal/software/enzo� 


� We actually do not support this scenario in the current version of SimDB.


� TBD Should we allow HTTPS as well as in TAP? 


 


� TBD since the metadata is prescribed, iso a MUST we might use a SHOULD ?


� TBD We should decide whether we want to allow extensions


� Note, attributes map to elements, not to attributes. This is so that all attributes are treated uniformly, as structured data types must be mapped to complexType-s and attributes of such a type MUST be mapped to elements.


� See � HYPERLINK "http://volute.googlecode.com/svn/trunk/projects/theory/snapdm/specification/xsd/base.xsd" ��http://volute.googlecode.com/svn/trunk/projects/theory/snapdm/specification/xsd/base.xsd� 


� Note, attributes map to elements, not to attributes. This is so that all attributes are treated uniformly, as structured data types must be mapped to complexType-s and attributes of such a type MUST be mapped to elements.


� See � HYPERLINK "http://volute.googlecode.com/svn/trunk/projects/theory/snapdm/specification/xsd/base.xsd" ��http://volute.googlecode.com/svn/trunk/projects/theory/snapdm/specification/xsd/base.xsd� 


� At the interoperability meeting in May 2009, Strasbourg, a Note on UTYPEs was presented that exactly follows our proposal.


� See for example � HYPERLINK "http://advanceduml.wordpress.com/the-unified-modeling-language/profiles/" ��http://advanceduml.wordpress.com/the-unified-modeling-language/profiles/� for a tutorial on profiles.


� Possibly this should be a vocabulary, that at least is intended, and the stereotype might have to be called <<skosterm.., with tag definition named skosVocabulary.





�Modified these sections slightly, hopefully not too verbose.





