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3 Motivation

Motivation

o Integrate and migrate data between application

o Impact of structural information

• Importance already attested

• Can a learning algorithm still learn a good matching function without strucural information?

o Use  different classifications and naming schemas

o Huge quantities of data created by Internet users (using multi devices / multi screen)
thanks to partecipation

• Exploit spontaneous collaboration to increase the amount of formal knowledge

Adaptive Systems
⇓
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Real-world problems are complex and dynamic

⇒ sophisticated methods and tools for building

Adaptive Intelligent Systems (IS)
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Background

Adaptive systems should be grown as they operate

o modeling a system evolution in an dynamic environment

o refine their model through interaction with the environment

Real-world problems are complex and dynamic

⇒ sophisticated methods and tools for building

Adaptive Intelligent Systems (IS)
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Background

⇒ Semantics is not the solution to every problem:

○ top-down ontologies vs bottom-up contributions

○ long history of failed (semantic or not) KM tools
“it's perfect, but we simply don't use it”

Semantic Web

Information encoded in an ontology filled with rules
that state that “Robert” and “Bob” are the same. 

⇒ But humans constantly revise and extend their vocabularies 
but it might not know that some people named “Robert” use “Rob”, unless it is told explicitly
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The Basic Idea

Sensing

Actuating
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The Basic Idea

Digital structure and the physical structure can converge with us in the middle
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The Basic Idea

• Semantic networks can simulate the human complex frames in reasoning process providing 
efficient association and inference mechanisms. 

• Ontology can be used to fill the gap between human and computational intelligence for a task 
domain. 



13

The Basic Idea

• Semantic networks can simulate the human complex frames in reasoning process providing 
efficient association and inference mechanisms. 

• Ontology can be used to fill the gap between human and computational intelligence for a task 
domain. 

• Adaptive ontology matching  → for an evolving environment it is important to understand 
what knowledge is required for a task domain

• Elastodynamics → mathematical study of a structure deform and become internally stressed 
due to loading conditions.

⇓
elastodynamics and adaptive ontology matching

are merged 
to obtain what we can call the 

elasto-adaptative-dynamics methodology of the FSN

The  Approach | Folksodriven Structure Network
A quasiperiodic structure order
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Folksodriven Structure Network (FSN)

Folksonomy  =  folk  +  taxononomy

⇒ Conceptual structures created by the people

⇒ Folksonomies are a set of terms that a group of users tagged content without a controlled
vocabulary

Folksonomy tags families

• are democratic and bottom-up (vs hierarchical)
• are inclusive and current
• follow desire lines
• are easy to use
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Folksodriven Structure Network (FSN)

• Formal Context (C)  → a triple C:=(T, D, I)

T objects,  D attributes,  

• Time Exposition (E) → clickthrough rate (CTR)

• Resource (R) → webpage URI

• X → X = C × E × R

( ): , , ,C E R XFD =

To reflect the evolving knowledge we consider ontologies based on 
folksonomies using a new concept structure called 
"Folksodriven“ (*)

I T D⊆ ×

(*) Source: M. Dal Mas (2011) Folksodriven Structure Network 

10° International Semantic Web Conference – Bonn 2011
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Quasiperiodic order of FSN

FD tags are arranged in a way that we cannot define ordered, but it is not disorderly  
⇒ "almost" ordered or "nearly" messy

verified by Experimental Observations: Structural Analysis 

FSN is a structure with forbidden symmetry  ⇒ Quasiperiodic order of FSN

Penrose tile is a structure that is ordered but not periodic cause it lacks the invariance of its 
equations under any translation – translational symmetry.

Investigate natural systems to use those for the adaptive system of the ontology matching
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Penrose tiling has been widely used in the past for decoration

Penrose: theory of tiles Alhambra decorationRailway Station in Toledo

Quasiperiodic order of FSN
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Quasiperiodic order of FSN

Folksodriven Structure Network   (1)

• network that correlate different FD tags and so different folksonomy tags 

• realized by “unit cell” smallest unit about a subject (e.g.: news websites on football matchs, etc.)
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Quasiperiodic order of FSN

Folksodriven Structure Network   (2)

• a lattice that performs an ontology matching between different and unordered Folksodriven tags
that are hard to categorize

• changes in folksonomy tags chosen cause structural change
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Quasiperiodic order of FSN
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Quasiperiodic order of FSN
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Quasiperiodic order of FSN
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Quasiperiodic order of FSN
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Quasiperiodic order of FSN
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Quasiperiodic order of FSN
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Experimental Observation

Experimental Observations  → Model of the underlying ideal structure and of the deviations from it

Structural Analysis
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Experimental Observation | Data Collection

An example of folksonomies is the #hashtags used on social networking site Twitter 

#hashtags do not contain any set definitions 
a single #hashtag can be used for any number of purposes

# Hashtags:
• neither registered nor controlled by any one user or group of users
• can be used in theoretical perpetuity depending upon the longevity of the word or set of characters

# Hashtags used:
• to identify groups and topics
• to identify short messages on microblogging social networking services such as Twitter or Google+,    

YouTube, Instagram, Pintrest...
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Experimental Observation | Data Collection

over 140 million active users (March 2012)
generating over 340 millions tweets daily  (*)

⇒ for the FSN prototype only 100K tweets 
connected to world news topics 

(*) Source: Twitter
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System tested on three different sets of #hashtags 
• top 50 #hashtags in “world news” topics
• group of wellknown ambiguous #hashtags (apple, desert, present, refuse, stream, tube, …)

• subjective #hashtags chosen between the most popular ones 
(#jobs, #business, #britneyspears, #ladygaga, #obama, #oprah, #elearning, #humanrights, #poverty, #health, #green, …)

For each #hashtag it was calculated: 
• the related FD tag

• the top n (with n = 50) related connections with other FD tags  → FSN
⇒ Evolving Folksonomy Driven Environment

• the stress/strain values on the FSN
⇒ Elastic Adaptive Ontology Matching 

Experimental Observation | Structure Solution
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• the top n (with n = 50) related connections with other FD tags  → FSN
⇒ Evolving Folksonomy Driven Environment 

stress-strain scale of values

Experimental Observation | Structure Solution
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• the stress/strain values on the FSN
⇒ Elastic Adaptive Ontology Matching

Constitutive equation 
of dislocation density of formal context 
and dislocation time exposition

⇒ to predict experimental curves 

⇓
Folksonomy Driven

M. Dal Mas (2012) Elasticity on Ontology Matching of Folksodriven 
Structure Network  - 4° Asian Conference on Intelligent Information 
and Database Systems – Taiwan 2012

• Example of use:

⇒ a folksonomy tags suggestions for the user to   
solve the problems inherent in an
uncontrolled vocabulary of the folksonomy. 

Experimental Observation | Structure Refinement
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Experimental Observation | Structure Refinement



35

Experimental Observation | Structure Refinement
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The  Approach   |   Elasto-adaptative-dynamics of FSN36
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Elasto-adaptative-dynamics of FSN

The theory of linear elasticity is a branch of continuum mechanics, it follows its basic assumptions:

o Continuity

o Homogeneity

o Small deformation

Assumptions of Theory of Linear  Elasticity
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Elasto-adaptative-dynamics of FSN

Elastodynamics different points of view due to the different roles in the definition of the links towards FD tags

of quasiperiodic structures

• Lattice vibration uniformly oscillates at the same frequency (phonon) - “normal mode” in classical mechanics

• FD tags rearrangements (phasons)

elastodynamics and adaptive ontology matching
are merged 
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Elasto-adaptative-dynamics of FSN

Elastodynamics different points of view due to the different roles in the definition of the links towards FD tags

of quasiperiodic structures

• Lattice vibration uniformly oscillates at the same frequency (phonon) - “normal mode” in classical mechanics

• FD tags rearrangements (phasons)

adaptive ontology matching
This work follows the Bak’s argument in dynamic study on phasons

⇓

elastodynamics and adaptive ontology matching
are merged 
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Elasto-adaptative-dynamics of FSN

Stress analysis for the adaptive ontology matching

Small deformation analysis for the ontology matching

“unit cell” volume element
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Elasto-adaptative-dynamics of FSN

Stress analysis for the adaptive ontology matching

Small deformation analysis for the ontology matching

“unit cell” volume element

⇒ Strain  → volume and shape change of a cell
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'r r u= +
ur r r

Elastic lattice FSN deformation connected to 
the relative movement between points of 
the displacement field

Orthogonal coordinates are dimensionally 
defined by the FD tags dimensions: 

• Formal Context (C)
• Time Exposition (E) 
• Resource (R)

Elasto-adaptative-dynamics of FSN

Small deformation analysis for the ontology matching
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Elasto-adaptative-dynamics of FSN

“strain tensor” εij  → volume and shape change of a cell

1=
2

ji
i j

i i

uu
x x

ε
∂⎛ ⎞∂

+⎜ ⎟∂ ∂⎝ ⎠

Small deformation analysis for the ontology matching
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Elasto-adaptative-dynamics of FSN

Stress analysis for the adaptive ontology matching

Small deformation analysis for the ontology matching

“unit cell” volume element

⇒ Strain  → volume and shape change of a cel
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Elasto-adaptative-dynamics of FSN

Stress analysis for the adaptive ontology matching

“unit cell” volume element

Small deformation analysis for the ontology matching

⇒ Strain  → volume and shape change of a cel

⇒ Stress → internal forces as a result of deformation
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Elasto-adaptative-dynamics of FSN

+ 0i j
i

i

f
x
σ∂

=
∂

FSN static equilibrium  → derive the equilibrium equations from the law of momentum  conservation
for any volume element of the “unit cells” composing the FSN lattice

σij  → “stress” by internal forces per unit area as a result of deformation (zero if there is no deformation)

fi  → density vector of the lattice force

Stress analysis for the adaptive ontology matching
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Elasto-adaptative-dynamics of FSN

2

2+i j i
i

i

uf
x e
σ

ρ
∂ ∂

=
∂ ∂

Elastondynamic equation by the inertia effect respect the time exposition (E)

+ 0i j
i

i

f
x
σ∂

=
∂

FSN static equilibrium  → derive the equilibrium equations from the law of momentum  conservation
for any volume element of the “unit cells” composing the FSN lattice

σij  → “stress” by internal forces per unit area as a result of deformation (zero if there is no deformation)

fi  → density vector of the lattice force

Stress analysis for the adaptive ontology matching
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Elasto-adaptative-dynamics of FSN

“ strain εij is directly proportional to stress σij “

i j i j k l k lCσ ε=

Physics “Hooke's law” of elasticity   → F k x= −

→ depended upon the “FSN link behavior” → depend on FD tags

Isotropic body → uniformity in all orientation → two elastic moduli
(λ → modulated displacement - elastic)
(μ → shear modulus - rigidity)

2i j i j k k i jσ μ ε λ ε= + ∂→i j i j k l k lCσ ε=

Generalized Hooke’s law
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Elasto-adaptative-dynamics of FSN

“ strain εij is directly proportional to stress σij “

i j i j k l k lCσ ε=

Physics “Hooke's law” of elasticity   → F k x= −

→ depended upon the “FSN link behavior” → depend on FD tags

Isotropic body → uniformity in all orientation → two elastic moduli
(λ → modulated displacement - elastic)
(μ → shear modulus - rigidity)

2i j i j k k i jσ μ ε λ ε= + ∂→i j i j k l k lCσ ε=

Generalized Hooke’s law
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Elasto-adaptative-dynamics of FSN

elastodynamics and adaptive ontology matching
are merged 
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Elasto-adaptative-dynamics of FSN

elastodynamics and adaptive ontology matching
are merged 
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1 1 2 2 3 3

u n i t  t e n s o r
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Ω region of the FSN lattice studiedix ∈

Boundary Conditions    → Strain εij and the stress σij    →

Initial Conditions    →

52

Elasto-adaptative-dynamics of FSN

elastodynamics and adaptive ontology matching
are merged 
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represents the relation between

the adaptive ontology matching and the evolving FD tags respect the time exposition (E)

⇓

elasto – adaptative – dynamics of  the  FSN

Conclusion and Evolution Vision
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represents the relation between

the adaptive ontology matching and the evolving FD tags respect the time exposition (E)

⇓

elasto – adaptative – dynamics of  the  FSN

⇓

represents the relation between

complex evolving and adaptive ontology patterns

⇓

human semantic

Conclusion and Evolution Vision
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Study of elasticity of FSN link between:

o computer science and different branches of physics 

(e.g.: elasticity, symmetry and symmetry-breaking, crystallography, hydrodynamics, etc.)

o applied mathematics 

(e.g.: complex variable function method group theory, discrete geometry, numerical analysis, etc.)

o some numerical methods in continuum mechanics

Study of elasticity of FSN promotes:

o the development of defect theories for the plasticity as developed in (*);

o the elasto-adaptative-dynamics as developed in this work. 

(*) Source: M. Dal Mas (2012) Elasticity on Ontology Matching of Folksodriven Structure Network.

Conclusion and Evolution Vision
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Contact

me@maxdalmas.com

www.maxdalmas.com

Thank you !

Questions are welcome

maxdalmas →




