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PROBLEM

« Development and documentation activities are separated
« Often, documentation is a postprocess

« Documentation is maintained manually
— Inconsistencies are typical

 Howtos, code examples

« Tutorials, screenshots
 Model examples, diagrams
* Manuals, specifications
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AN EXAMPLE:
UML SPECIFICATION

UML
MM
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Target:

ncy

extracts

Tool Builder
UML
MM
realized in
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« Consistent metamodel and specification
« Release of both metamodel and specification
« Shorter revision/maintenance cycles

UML2
Case
Tool
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AN EXAMPLE:
UML SPECIFICATION

« Each metaclass has ist own

section )

Constraints

 Class diagram

« Generalizations Additional Operations

o Description [1] The query mustBeOyvned() indicates
whether elements of this type must have an

« Attributes owner.

e Associations Package:mustBeOwned() : Boolean

. Constraints mustBeOwned = false

« Additional Operations
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AN EXAMPLE:

UML SPECIFICATION

Identified maintenance problems:

1. Graphical representations
2. Continous text

3. Textual representations

4. External references

29.05.2012

Additional Operations

[3] The query makesVisible() ...
pre: selfmember->includes(el)
makesVisible =

includes(el)) or
(elememtimport>select(eil

ei.importedElement = #public)
->collect(eilei.importedElement)
->includes(el)) or
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AN EXAMPLE:
UML SPECIFICATION

« First version (2.0) released in 2005

e Since then
e Continuous evolution
 Manual maintenance
« Several inconsistencies
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ELUCIDATIVE
DEVELOPMENT
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ELUCIDATIVE
DEVELOPMENT

« Transclusion: content
propagation from one

Elucidative Document

Diagram

Exaplanatory text

O ——

document to another Nm.t.
« Transconsistency: ocL

updates are triggered Constraint

when artifacts change u

and changes are " [ aa

transcluded to the Code

document

(hot update)

transclusion
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EXAMPLE ELUCIDATIVE
DOCUMENT

UML Statechart Java Class E-MOF Metamodel
2 . Z
filter filter
Vv k2 v
uml2png Interpreter Method Partial Metamodel
v v
styled text emof2pn
v 7 7
Statechart as PNG Method: Styled Text Metamodel as PNG
v 7 2 v
embed embed embed embed
T 2 Voo ¥ S
| I I I I
I I I 1 - 1 :
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Documentation

Legend

Artifact

Operation

Data Flow

Embedded Part

Document




.
U
D

DEFT

Prototypical creation and maintenance of elucidative documents
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Hot update and notifications

Several typical MDSD artifacts

http://deftproject.org/

Ecore EcoreDiagram UML OCL Image EMFText Java
\ convert filter style format /
v v
Image Text
7 v
embed embed
v v

Documentation
(ODF or LaTeX)
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CHANGE DETECTION

IN DEFT

« Artifacts maintained in a
repository

« Basic change detection
based on timestamps

— Transclusion of
new content

— Author
notification

« Extension with diffs (e.g.,
EMFCompare) possible

29.05.2012
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Diagram
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INTEGRATION OF
NEW ARTIFACT TYPE

« Simple implementation of operators required for transclusion

e Either New Artifact Type
« Artifact-to-Text or ¥
o Artifact—to-Image \ convert filter style format /
. v v
* Optional Image Text
 Filter Y Y
. Style emE)ed emE)ed
v v
« Format

29.05.2012 13
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ELUCIDATIVE
DEVELOPMENT FOR UML
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<3 Reference from Packages
|=| operations_umld.U.ocl
Q:-] Reference from Packages|

Q:—] Reference from Packages|

-Q:-II Reference from Packages|
= UMLLD.ecore

‘Q:-II Reference from Packages|

-Q:-II Reference from Packages|
Q:—] Reference from Packages|

Ll k

- Associations

o »  /nestedPackage: Package [*] - References the packaged elements that are Packages.

. Subsets Package::owningPackage. This is derived.

‘_4 » /nestingPackage: Package [0..1] - References the Package that owns this Package. 3
& Subsets Namespace: :namespace. This is dertved.

»  ownedMember: PackageableElement [*] - Specifies the packageable elements that are

p > owned by this Package. Subsets NamedElement: :ownedMember.

- »  ownedType: Type [*] - References the packaged elements that are Types. Subsets

B PackageableElement. :ownedMember.

i » /package: Package [0..1] - References the Package that owns this Package. Subsets

: Namespace: .namespace. This is derived.

ﬁ » packageMerge: PackageMerge [*] - References the PackageMerges that are owned by

- this Package. Subsets Element: :ownedElement.

‘;_' Constraints

B ontext Package

= nv:

. elf.packagedBElement->foraAll (e | e.visibility->notEmpty () 6 _——

= implies e.visibility = VisibilityKind::public 1

: or e.visibility = VisibilityKEind: :private) :

,:‘t', Additional Operations | -

e . |

o [1] The query mustBeOwned() indicates whether elements of this type must have an owner. |

: )Eontext Package: imustBeOwned () Boolead : E3
4| | b
[Seite1/3  ||Standard || Deutsch (Deutschland) || EINFG|[sTD|[*|[ || |[OBEm | [e— i ® |[110%)
@ Task View E@] ! 2 =0
Task :

Check Code representation of artifact "constraints_uml2.0.o0cl” in chapter "Packages”

Accept changes in Code representation of artifact "constraints umI2.0.0cl” in chapter "Packages”

e ——————————————————————————————————————————————
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UML SPECIFICATION
WITH DEFT

1. Graphical representations transcluded

2. Continuous text transclusion possible in some cases
(manual proofreading might be necessary)

3. Textual representations transcluded

4. External references can be checked for consistency
(integration of existing tooling, e.g., OCL parsers)

29.05.2012
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UML SPECIFICATION
WITH DEFT

« Continuous maintenance of metamodel and specification
— Identification of inconsistencies
— Fast release, of up-to-date specifications possible

— Artifacts (e.g., metamodel) can be shipped with the specification
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CONCLUSION
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CONCLUSION

« Elucidative Development for continuous, transconsistent
documentation

« Several kinds of artifacts
« Multiple development phases

« Application to UML specification as one usage example
« Specification process improved
« Identification of inconsistencies

 Future work
« Further case studies
« Product line engineering

« Language processing for descreptive text
29.05.2012
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