
Philosophy De�nitions Perspe
tivesACTIMS ETH Zuri
h 2014OpeningRodrigo Castro* and Alexandre Muzy*** Departamento de Computa
ión, FCEyN, Universidad de Buenos Aires �Argentina.** I3S CNRS, Sophia-Antipolis � Fran
e.
January 13, 2014 1 / 22



Philosophy De�nitions Perspe
tivesNot possible without
Rodrigo CastroAndreas Fis
hlinFrançois CellierJean-François Santu

iLaurent Capo

hiOlivier Mi
helGabriel Wainer

2 / 22



Philosophy De�nitions Perspe
tivesWorkshop 
on
ept
On invitation onlyInterdis
iplinary (robots, biology, et
.)Work together, share ideas, make them emerge...Avoid the problems of large-s
ope 
onferen
eFo
us on M&S a
tivity

3 / 22



Philosophy De�nitions Perspe
tivesWorkshop 
on
ept
On invitation onlyInterdis
iplinary (robots, biology, et
.)Work together, share ideas, make them emerge...Avoid the problems of large-s
ope 
onferen
eFo
us on M&S a
tivity

3 / 22



Philosophy De�nitions Perspe
tivesWorkshop 
on
ept
On invitation onlyInterdis
iplinary (robots, biology, et
.)Work together, share ideas, make them emerge...Avoid the problems of large-s
ope 
onferen
eFo
us on M&S a
tivity

3 / 22



Philosophy De�nitions Perspe
tivesWorkshop 
on
ept
On invitation onlyInterdis
iplinary (robots, biology, et
.)Work together, share ideas, make them emerge...Avoid the problems of large-s
ope 
onferen
eFo
us on M&S a
tivity

3 / 22



Philosophy De�nitions Perspe
tivesWorkshop 
on
ept
On invitation onlyInterdis
iplinary (robots, biology, et
.)Work together, share ideas, make them emerge...Avoid the problems of large-s
ope 
onferen
eFo
us on M&S a
tivity

3 / 22



Philosophy De�nitions Perspe
tivesWin-win publi
ations
Pro
eedingsPlay the game of 
olle
tive involvementMinimum parti
ipation thresholdSpe
ial issue in International Journal of Modeling, Simulation,and S
ienti�
 Computing (IJMSSC, depends on threshold)Group arti
le in CISE IEEE Magazine(te
hni
al but high level ;-)

4 / 22



Philosophy De�nitions Perspe
tivesWin-win publi
ations
Pro
eedingsPlay the game of 
olle
tive involvementMinimum parti
ipation thresholdSpe
ial issue in International Journal of Modeling, Simulation,and S
ienti�
 Computing (IJMSSC, depends on threshold)Group arti
le in CISE IEEE Magazine(te
hni
al but high level ;-)

4 / 22



Philosophy De�nitions Perspe
tivesWin-win publi
ations
Pro
eedingsPlay the game of 
olle
tive involvementMinimum parti
ipation thresholdSpe
ial issue in International Journal of Modeling, Simulation,and S
ienti�
 Computing (IJMSSC, depends on threshold)Group arti
le in CISE IEEE Magazine(te
hni
al but high level ;-)

4 / 22



Philosophy De�nitions Perspe
tivesWin-win publi
ations
Pro
eedingsPlay the game of 
olle
tive involvementMinimum parti
ipation thresholdSpe
ial issue in International Journal of Modeling, Simulation,and S
ienti�
 Computing (IJMSSC, depends on threshold)Group arti
le in CISE IEEE Magazine(te
hni
al but high level ;-)

4 / 22



Philosophy De�nitions Perspe
tivesWin-win publi
ations
Pro
eedingsPlay the game of 
olle
tive involvementMinimum parti
ipation thresholdSpe
ial issue in International Journal of Modeling, Simulation,and S
ienti�
 Computing (IJMSSC, depends on threshold)Group arti
le in CISE IEEE Magazine(te
hni
al but high level ;-)

4 / 22



Philosophy De�nitions Perspe
tivesUsual a
tivity de�nition IDe�nitionsUsual qualitative de�nition, �start from an event and end withanother� (Bal
i):Example: Fisherman
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Philosophy De�nitions Perspe
tivesUsual a
tivity de�nition IIPie
ewise 
onstant segment ω : [t1, tn] → P , where P is the set ofa
tivities/phases, and ω[ti−1,ti ](t) = pi for all t ∈ [ti−1, ti ].
Figure: Pie
ewise 
onstant segment.
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Philosophy De�nitions Perspe
tivesA
tivity Measure: Number of eventsDe�nitionsA
tivity is a quantitative measure of the event rate, or eventfrequen
y, in an event set (about quantity)
ξ = {evi = (ti , vi ) | i = 1, 2, 3, ...}, for 0 ≤ ti < T.Event-based a
tivity Aξ(T ):Aξ(T ) = |{evi = (ti , vi ) ∈ ξ | 0 ≤ ti < T}|Average event-based a
tivity 
onsists then of Aξ(T ) =

Aξ(T )T .
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Philosophy De�nitions Perspe
tivesExample of event traje
tory
t

Event value

t+10 t+20 t+30 t+40Figure: Aξ(10) = 0.3, Aξ(20) = 0.15, Aξ(30) ≃ 0.133, Aξ(40) = 0.175.
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Philosophy De�nitions Perspe
tivesDEVSDe�nitionA basi
 Dis
rete Event System Spe
i�
ation (DEVS) is a stru
ture:DEVS = (X ,Y ,S , δext , δint , λ, ta)Where, X is the set of input events, Y is the set of output events,S is the set of partial states, δext : Q × X → S is the externaltransition fun
tion with Q = {(s, e) | s ∈ S , 0 ≤ e ≤ ta(s)} the setof total states, δint : S → S is the internal transition fun
tion,
λ : S → Y is the output fun
tion, and ta : S → R

0,+
∞ is the timeadvan
e fun
tion. 9 / 22



Philosophy De�nitions Perspe
tivesNetworkDe�nitionA DEVS network is a stru
ture:N = (X ,Y ,D, {Md}, {Id}, {Zi ,d},Sele
t)Where X is the set of input events, Y is the set of output events,D is the set of 
omponent names, for ea
h d ∈ D, Md is a basi
model, for ea
h d ∈ D ∪ {N}, Id is the set of in�uen
ers of d su
hthat Id ⊆ D ∪ {N}, d /∈ Id and for ea
h i ∈ Id : Zi ,d is the 
ouplingfun
tion, and Sele
t : 2D − {Ø} → D ∪ {Ø} is the sele
t fun
tion. 10 / 22



Philosophy De�nitions Perspe
tivesA
tivity in DEVSAverage external a
tivity Aext(T ), related to the 
ounting,next , of external transitions δext(s, e, x), over a time period T :
{ s ′ = δext(s, e, x) ⇒ n′ext = next + 1Aext(T ) = nextTAverage internal a
tivity Aint(T ), related to the 
ounting, nint ,of internal transitions δint(s), over a time period T :

{ s ′ = δint(s, e) ⇒ n′int = nint + 1Aint(T ) = nintTTotal average a
tivity is equal to:As(T ) = Aext(T ) + Aint(T ) 11 / 22
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Philosophy De�nitions Perspe
tivesAbstra
t simulator1: variables2: tl � time of last event3: tn � time of next event4: when re
eive *-message (∗, t) at time t5: if (t = tn) then6: y = λ(s)7: send y-message (y , t) to parent 
oordinator8: s = δint(s)9: n′int = nint + 110: when re
eive x-message (x, t)11: if (x 6= ⊘ and tl ≤ t ≤ tn) then12: s = δext(s, x , e)13: n′ext = next + 1 12 / 22



Philosophy De�nitions Perspe
tivesWeighted a
tivity in DEVSAverage external weighted a
tivity Awext(T ), related to the
ounting, next , of external transitions δext(s, e, x), over a timeperiod T :
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Philosophy De�nitions Perspe
tivesA
tivity of a network
De�nitionAverage simulation a
tivity of a network N is the sum of averagesimulation a
tivities of 
omponents i ∈ D in N:As,N = Σi∈DAs,i (t ′ − t).
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Philosophy De�nitions Perspe
tivesContinuous a
tivity
A
(T ) =

∫ T0 ∣

∣

∣

∣

∂Φ(t)
∂t ∣

∣

∣

∣

dt ≃ Σni=1 |mi −mi+1|Average 
ontinuous a
tivity 
onsists then of A
(T ) = A
(T )T .
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Philosophy De�nitions Perspe
tivesLink Events/Transitions and 
ontinuous a
tivitySigni�
ant 
hange of value of size D =
∣

∣Φn+1 − Φn∣
∣ (quantum)Dis
retization a
tivity Ad (T ) is minimum number of transitionsne
essary for dis
retizing/appro
hing the traje
tory of Φ(t)Ad (T ) =

A
(T )D
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Philosophy De�nitions Perspe
tivesTwo-dimensional 
artesian 
oordinates
Fire spread, brain a
tivity...: A
tivity amplitude (real value), ofea
h 
oordinate, is represented in the third dimension:
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Philosophy De�nitions Perspe
tivesA
tivity referen
ed statesDe�nitionA
tivity referen
es 
onstitute a viewpoint of the state set whereonly the variables relevant for a
tivity are sele
ted.We 
onsider sub-sets of the state set: Q =
∏i=0...n Ei , with Ei: Any set with n the number of sets. Ex: Q = R×N×R, anda possible state would be q = (68.2, 20, 381.5).Set of a
tivity referen
ed states: GI = πI (Q) =

∏i∈I Ei , as aproje
tion of the state spa
e Q onto indexes I ⊆ {1, ..., n}
π: operator to �sele
t� a subset of the state elements. 18 / 22
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Philosophy De�nitions Perspe
tivesA
tivity Regions in A
tivity Referen
ed StatesA
tivity region in a
tivity referen
ed states:
ARGI (t) = {g ∈ GI | Aξ(t) > 0}Ina
tivity region in a
tivity referen
ed states:
ARGI (t) = {g ∈ GI | Aξ(t) = 0}A
tivity-based partitioning of GI :

∀t ∈ R
+, GI = ARGI (t) ∪ ARGI (t) 19 / 22
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Philosophy De�nitions Perspe
tivesFire Spread ExampleAssume the �re model des
ribes the state of a 
ell with the following states:x ∈ R and y ∈ R;status ∈ {burnt, burning , safe};type ∈ {tree, bush,water , road};heat ∈ R.A simple model of the a
tivity regions 
an involve the status and the type of the
ell. Formally, the set of a
tivity referen
ed states would be G2,3. The resultinga
tivity region spe
i�
ation would beARG2,3(t) = {{burning , safe} × {tree, bush}} , ∀t ∈ R
+

20 / 22



Philosophy De�nitions Perspe
tivesFire Spread ExampleAssume the �re model des
ribes the state of a 
ell with the following states:x ∈ R and y ∈ R;status ∈ {burnt, burning , safe};type ∈ {tree, bush,water , road};heat ∈ R.A simple model of the a
tivity regions 
an involve the status and the type of the
ell. Formally, the set of a
tivity referen
ed states would be G2,3. The resultinga
tivity region spe
i�
ation would beARG2,3(t) = {{burning , safe} × {tree, bush}} , ∀t ∈ R
+

20 / 22



Philosophy De�nitions Perspe
tivesFire Spread ExampleAssume the �re model des
ribes the state of a 
ell with the following states:x ∈ R and y ∈ R;status ∈ {burnt, burning , safe};type ∈ {tree, bush,water , road};heat ∈ R.A simple model of the a
tivity regions 
an involve the status and the type of the
ell. Formally, the set of a
tivity referen
ed states would be G2,3. The resultinga
tivity region spe
i�
ation would beARG2,3(t) = {{burning , safe} × {tree, bush}} , ∀t ∈ R
+

20 / 22



Philosophy De�nitions Perspe
tivesFire Spread ExampleAssume the �re model des
ribes the state of a 
ell with the following states:x ∈ R and y ∈ R;status ∈ {burnt, burning , safe};type ∈ {tree, bush,water , road};heat ∈ R.A simple model of the a
tivity regions 
an involve the status and the type of the
ell. Formally, the set of a
tivity referen
ed states would be G2,3. The resultinga
tivity region spe
i�
ation would beARG2,3(t) = {{burning , safe} × {tree, bush}} , ∀t ∈ R
+

20 / 22



Philosophy De�nitions Perspe
tivesFire Spread ExampleAssume the �re model des
ribes the state of a 
ell with the following states:x ∈ R and y ∈ R;status ∈ {burnt, burning , safe};type ∈ {tree, bush,water , road};heat ∈ R.A simple model of the a
tivity regions 
an involve the status and the type of the
ell. Formally, the set of a
tivity referen
ed states would be G2,3. The resultinga
tivity region spe
i�
ation would beARG2,3(t) = {{burning , safe} × {tree, bush}} , ∀t ∈ R
+

20 / 22



Philosophy De�nitions Perspe
tivesFire Spread ExampleAssume the �re model des
ribes the state of a 
ell with the following states:x ∈ R and y ∈ R;status ∈ {burnt, burning , safe};type ∈ {tree, bush,water , road};heat ∈ R.A simple model of the a
tivity regions 
an involve the status and the type of the
ell. Formally, the set of a
tivity referen
ed states would be G2,3. The resultinga
tivity region spe
i�
ation would beARG2,3(t) = {{burning , safe} × {tree, bush}} , ∀t ∈ R
+

20 / 22



Philosophy De�nitions Perspe
tivesFire Spread ExampleAssume the �re model des
ribes the state of a 
ell with the following states:x ∈ R and y ∈ R;status ∈ {burnt, burning , safe};type ∈ {tree, bush,water , road};heat ∈ R.A simple model of the a
tivity regions 
an involve the status and the type of the
ell. Formally, the set of a
tivity referen
ed states would be G2,3. The resultinga
tivity region spe
i�
ation would beARG2,3(t) = {{burning , safe} × {tree, bush}} , ∀t ∈ R
+

20 / 22



Philosophy De�nitions Perspe
tivesExtension to A
tivity Generalized CoordinatesDe�nitionsA(gmax − gmin) = ∫ gmaxgmin ∣

∣

∣

∂Φ(g)
∂g ∣

∣

∣
dgExample for g = p

21 / 22



Philosophy De�nitions Perspe
tivesPerspe
tives
Analyti
 a
tivity (Jean-François and Laurent)Continuous a
tivity (Rodrigo and Fernando)Evolutionist adaptive systems (Patri
k and Laurianne)To be dis
ussed at ACTIMS?

22 / 22



Philosophy De�nitions Perspe
tivesPerspe
tives
Analyti
 a
tivity (Jean-François and Laurent)Continuous a
tivity (Rodrigo and Fernando)Evolutionist adaptive systems (Patri
k and Laurianne)To be dis
ussed at ACTIMS?

22 / 22



Philosophy De�nitions Perspe
tivesPerspe
tives
Analyti
 a
tivity (Jean-François and Laurent)Continuous a
tivity (Rodrigo and Fernando)Evolutionist adaptive systems (Patri
k and Laurianne)To be dis
ussed at ACTIMS?

22 / 22



Philosophy De�nitions Perspe
tivesPerspe
tives
Analyti
 a
tivity (Jean-François and Laurent)Continuous a
tivity (Rodrigo and Fernando)Evolutionist adaptive systems (Patri
k and Laurianne)To be dis
ussed at ACTIMS?

22 / 22



Philosophy De�nitions Perspe
tivesPerspe
tives
Analyti
 a
tivity (Jean-François and Laurent)Continuous a
tivity (Rodrigo and Fernando)Evolutionist adaptive systems (Patri
k and Laurianne)To be dis
ussed at ACTIMS?

22 / 22


	Philosophy
	Definitions
	Perspectives

