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e Background
* on Mind Mapping
* on Zachman Framework
* on Agile Modelling Method Engineering
* on Resource Description Framework
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* Design Decisions

e Required Enablers

* Conclusions
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Background on
Mind Mapping as RE Enabler

Mind Mapping:

- ...from information visualisation method - roots in psychology (not necessarily
software based)

- ...to RE-support method - means of (loosely) structuring RE artefacts and context
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Background on
/achman Framework

The Zachman Framework — a popular enterprise ontology -
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Background on
Agile Modelling Method Engineering

* cf. Karagiannis, D. (2015). "Agile modelling method engineering" In: Proceedings of the 19th Panhellenic Conf. on Informatics. Ed. by N.

Karanikolas, D. Akoumianakis, N. Mara, D. Vergados, X. Michalis, ACM, p. 5-
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Key Proposal: extending the notion of
Modelling Method to Agile Mind Mapping Method

modeling |

method
4 used for
mechanisms
modeling Py—Tn & algorithms
technique s
4 defines way of language application . .
defines visualization e modeling madeling delivers _
= I~ < der . procedure generic
language defines meaning mechanisms
& algorithms
defines grammar Tl
specific
) describes . steps results mechanisms
- fo— P
notation TET T Syntax < meaning of semantics 2 algnrithms
_ mn m hybrid
considers conmects | A& arranges mechanisms
semantic accordingto | samantic & algorithms
mapping »> domain

cf. Karagiannis, D., Kiihn, H.: Metamodelling platforms. In: Bauknecht, K., Tjoa, A.M., Quirchmayr, G. (eds.), Proceedings of the Third International Conference EC-Web 2002 — DEXA

2002. LNCS 2455, pp 182, Springer (2002)
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The Method Building Blocks

* Language:

* A core mind mapping language (goal-centric) branching to ZF-based model
types (other hybridisations may be considered as well)

* Procedure:
* The application method (detailed on the next slide)

e Mechanisms:

* The mind map and all linked models exported as RDF to expose the semantics
to run-time

* Output: modelling tool
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Application Method

1 1
1 1
1 1 1
| | 1 1 1 1 1 1
1 | 1 ] 1 I 1 1 1
| | | S 1 1 1 1 1 1
| i 1 1 1 | 1 1 | |
1 | 1 | 1 1 1 1 1 1
1 I 1 S : 1 : 1 1 1
: ® | | Insufficiency in the | L ? :
! _ _ . { modelling language? : ! : : ' T e :
i 1.Mind mapping and : ! 2.Map linking and 1 ! 4.Knowledge I : ? I 1 6.Semantics=driven
: modelling ® | annotation : i externalizationas RDF | | & Rule-based graph . |mplementation of artefactg
i o ! : graph o enrichment ? o :
| i 1 | 1 | 1 1 | |
| | 1 1 1 1 1 1 1 1
1 | 1 1 1 1 1 1 1 1
1 | 1 1 I 1 1 1 1 1
1 1 | 1 L_______________J L________________' 1 1

3.Agile language extension and
fast re-prototyping
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Mind Map Structure

MIND MAP
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metamodel level)
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Map ltem Schema
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Pp'a””'”g ANNOTATION
rocesses

DYNAMIC NOTATION

MAP CONCEPT

Map Subtopic

(sample in the ADOxx
graphics scripting language)

+ Topic name

# Preferred picture =====
+ Custom URI

# Custom Type

# ROF Description

GRAPHREP sizing:asymmetrical
AVAL filepath:"Preferred picture"
> IF (LEN filepath)
BITMAP (filepath) x:-1cm y:-1cm w:2cm h:2cm

% Further detailed ELSE
=+ Propagate type ELLIPSE rx:.2cm ry:.2cm
H ENDIF

ATTR "Topic Name" y:1cm w:c META LEVEL

=
s+ DynamicNotation () sskesessst

«
‘ GENERIC NOTATION Input for LEVEL
dynamic notation
behavior

Preferred picture PROPERTIES:

Executable:

Input for RDF graph

enrichment outside
the modelling
environment

A

<automatically>

Preferred
notation icon

Program arguments:
CAMyPics\Mylcon.png """ "4

Universal [ M, . A .
Customn URE Identifier -
http://example.org/MyResources/Processa """ " "2 = : RenmmamEmanEd
Additional B . .
Custom type: : > type . .
http://example.org/MyCntology/PlanningProcess .. .= - Free RDF E
. ! descriptions C
RDFDES‘criptiDn:lllllllllllllllllllllllllllllllllllllll: : :
Subject | Predicate ORject 8
1 http:/fexample.org/MyOntology/runsit |http://example.org/MyRegources/PlanningDashboard
fl_lrtherdEtailEd:IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII:IIIIIII 0 0 .
{ﬂ Processd Flag f - E ode
{ﬂ ProceszB ag for passing E d op
n

current type to
Propagate type ssssssssnnnnnns subtopics




Inference Patterns

~ GENERIC
_CONNECTOR _~

— L CUStOMURI e
_:connectorl =Q hasRisks i

WeatherRisks
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Inference Patterns

Inferring explicit relation from
connector annotation
CONSTRUCT
{?x ?p ?0}
WHERE
{?conn a :GenericConnector;
:from ?x;

‘to ?y;

:customURI ?p}

[ [T

from

_:connectorl =Q hasRisks

systysey

WeatherRisks
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Inference Patterns

Inferring explicit relation from
connector annotation
CONSTRUCT

{?x?p?} _______
WHERE =~ w*@*»*aaaassass »
{?conn a :GenericConnector;
:from ?x;

‘to ?y;

:customURI ?p}

TGENERIC
__CONNECTOR_~

from

o customURI .-
_:connectorl el hasRisks

systysey

Dedicated annotation for
type enrichment

Inferring explicit subsumption from
., node annotation

_# CONSTRUCT

{?y rdfs:subClassOf ?x; a ?class}
WHERE

{?x a ?class;

:genericRelation ?y;

:propagateType yes}
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Inference Patterns

Inferring explicit relation from
connector annotation
CONSTRUCT

{?x?p?} _______
WHERE =~ w*@*»*aaaassass »
{?conn a :GenericConnector;
:from ?x;

‘to ?y;

:customURI ?p}

TGENERIC
__CONNECTOR_~

from

customURI

_:connectorl =Q hasRisks

systysey

Dedicated annotation for
type enrichment

Inferring explicit subsumption from
., node annotation
_# CONSTRUCT

{?y rdfs:subClassOf ?x; a ?class}
_ o WHERE

Inferring transitivity over {?x a ?class;

i:uc?l\(l:\lc..a"l"SSlI.JnC?T :genericRelation ?y;
:propagateType yes

x7p 22) - propagateType yes}

WHERE

{?x?p ?y.

?z rdfs:subClassOf ?y}
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Inference Patterns

SPECIALIZATION
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Inference Patterns

Processes
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Inference Patterns

Inferring standard subclassing relation
R from generic map relation and prescribed types

\_ CONSTRUCT
v {?zrdfsisubClassOf ?x; a :Why}
v WHERE
{?x :genericRelation ?y.
?y a :Specialization; :genericRelation ?z}

—-———

o ——

Processes
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Inference Patterns

Inferring standard subclassing relation
from generic map relation and prescribed types

\ CONSTRUCT
v {?zrdfsisubClassOf ?x; a :Why}
v WHERE
{?x :genericRelation ?y.
?y a :Specialization; :genericRelation ?z}

- - -

o ——

CONSTRUCT

{?x requireProcesses?y}
WHERE

{?x :genericRelation :?y.
?y a :HowWhen}

Processes
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Crossing the bridge to Run-time

OW_WHEN

Locations

Gallery

forLocati

furtheretailed
-y A
LOCATION I/ ]]]

DESCRIPTIONS

ProcessC || furtherDetailed

S taskPerformedAtLocation

MODELS
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Map Satellite

' Concert location:

o

Web page [iifs} - i o

using location Medical Center

) Pizzeria D'autore

Hiperdia
descriptions
for a running
+
process Liceul de Informatica (=) _
Tiberiu Popoviciu
Google Map data €2017.Google - Termsof Use Report a map error

Click here to see the Madonna concert location
Click here to see the Metallica concert location

Retrieve all annotation properties
for all locations and persons involved
in all types of processes prepared for

Music Events in the venues provided by ACME Gallery.

SELECT ?b ?prop ?val

WHERE

{

:MusicEvents :requireProcesses ?proc.
?proc :forLocations :ACMEGallery;
?proc :furtherDetailed ?processmodel
GRAPH ?processmodel

{

?a :taskPerformedAtLocation|:taskPerformedBy ?b.

?b ?prop ?val
}
}




Required enablers

 ADOXxXx as a platform for agile modelling language customization
 free at http://adoxx.org

* RDF vocabulary to map concepts to diagrammatic constructs (nodes,

connectors, attributes etc.)

e see Karagiannis&Buchmann, Linked Open Models: Extending Linked Open Data with
Conceptual Model Information in Information Systems 56, p. 174-197, Elsevier, 2016

* implemented in a model-to-RDF conversion plug-in for ADOxx

* Graph Database with reasoning capabilities (OWL, rules) to store and
reason on models

* free at http://graphdb.ontotext.com
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Conclusions

* The paper advocates a hybridisation between visualisation and
knowledge representation
* Key enablers: AMME and RDF combined as a Mind Mapping Method

» Key design decision: a structured conceptual core with agile open endedness and
editable graphics

* Opportunities:

* Semantic links can be generalised between mind maps and arbitrary types of models
(beyond Zachman Framework)

* Knowledge streamlining across the traditional gap between human-readability and
machine-readability

* Limitations:
* Method evaluation still partial (especially wrt productivity)
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Takeaway message

The traditional gap between mind mapping and conceptual modelling stems from a
perception of modelling languages as being rigid (=standardized)

=> Mind mapping becomes a relevant use case for agile modelling methods (where
the balance between freedom and prescription can be fine-tuned)
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