e,

WHEN RULE-BASED MODELS
NEED O COUNE

Pierre Boutillier - loana Cristescu - Walter Fontana
http://kappalanguage.org

CCCCCCCCCCCCCC



http://kappalanguage.org

KAPPA MIXTURE




B KAPPA MODES

(y)
LSRR Ep @ k
0 )

O
© (©




PR TERINS VS SPECTES

(y)
e £ o
% 0 05, )

A /’\\ 0
—
&







Q@ K’

EGF

EGF




IS TINC T SIFES

1 begin parameters

2 kp® 3

3 kul 14

4 kpl 15

5 ku2 98

6 kp2 75

7 ku3 686

% Stot 100

9 end parameters

10

11 begin molecule types

12 A(s~u~p, s~u~p, s~u~p, p~@~1~2~3~PLUS~MINUS)
13 end molecule types

14

15 begin seed species

16 A(s~u,s~u,s~u,p~0) Stot

17 end seed species

18

19 begin reaction rules

20 A(s~u,p~8) -> A(s~p,p~PLUS) kp®
21 A(s~u,p~1) -> A(s~p,p~PLUS) kpl
22 A(s~u,p~2) -> A(s~p,p~PLUS) kp2
23

24 A(s~p,p~1) -> A(s~u,p~MINUS) kul
25 A(s~p,p~2) -> A(s~u,p~MINUS) ku2
26 A(s~p,p~3) -> A(s~u,p~MINUS) ku3
27 end reaction rules

28



EASE STULDR

20
21
22
23
24
25
26
27

C 29
30
31
32
33

35
36
37
38
39
40
41

A(sl-p,s2-u,s3~-p,s4-u)
A(sl-p,s2-u,s3~-p,s4-u)
A(sl-p,s2-u,s3~-p,s4-u)
A(sl-p,s2-u,s3~-p,sd-u)
A(sl-p,s2-u,s3~-p,s4-p)
A(sl-p,s2-u,s3~-p,s4-p)
A(sl-p,s2-u,s3~-p,sd-p)
A(sl-p,s2-u,s3~-p,s4-p)
A(sl-p,s2~-u,s3~u,s4-u)
A(sl-p,s2-u,s3~u,s4-u)
A(sl-p,s2-u,s3~u,s4-u)
A(sl-p,s2~-u,s3~u,s4-u)
A(sl-p,s2-u,s3~u,s4-p)
A(sl-p,s2-u,s3~u,s4-p)
A(sl-p,s2~-u,s3~u,s4-p)
A(sl-p,s2-u,s3~u,s4-p)
A(sl~-p,s2~p,s3-p,s4-u)
A(sl-p,s2~p,s3-p,s4-u)
A(sl-p,s2-p,s3-p,sd-u)
A(sl~-p,s2~p,s3-p,s4-u)
A(sl-p,s2-p,s3-p,sé4-p)
A(sl-p,s2-p,s3-p,sé4-p)

A(sl~-p,s2-u,s3~-p,s4-p)
A(sl~-p,s2-u,s3~u,s4-u)
A(sl~-p,s2-p,s3-p,sé4-u)
A(sl~-u,s2-u,s3-p,s4~-u)
A(sl~-p,s2-u,s3~-p,s4-u)
A(sl~-p,s2-u,s3~u,s4-p)
A(sl-p,s2-p,s3-p,s4-p)
A(sl~u,s2-u,s3~-p,s4-p)
A(sl~-p,s2-u,s3~u,s4-p)
A(sl~-p,s2-u,s3~-p,s4-u)
A(sl~-p,s2-p,s3-u,s4-u)
A(sl-u,s2-u,s3~-u,s4-u)
A(sl~-p,s2-u,s3~u,s4~-u)
A(sl~-p,s2-u,s3~-p,s4-p)
A(sl~-p,s2-p,s3~u,s4-p)
A(sl~-u,s2-u,s3~u,s4-p)
A(sl-p,s2-p,s3-p,sé4-p)
A(sl~-p,s2-p,s3~u,s4~u)
A(sl~-p,s2-u,s3~-p,s4-u)
A(sl~u,s2-p,s3~-p,s4-u)
A(sl~-p,s2-p,s3-p,sé4-u)
A(sl-p,s2~p,s3~u,s4-p)

@'kp2'
@'ku2'
@'kp2'
@'ku2'
@'ku3'
@'ku3'
@'kp3'
@'ku3'
@'kpl'
@'kpl'
@'kpl'
@'kul'
@'ku2'
@'kp2'
@'kp2'
@'ku2'
@'kp3'
@'ku3'
@'ku3'
@'ku3'
@'kud'
@'kud'



COUNTERS

Declaration: C(p: 0 += 3)
Equality test: C(p: |)

Inequality test: C(p:> 2)

Increment/Decrement:

C(p +=-1)

$agent: A(sl~u-p, s2-u-p, s3-u-p, sé4-u-p, c:0 +=5)

$init: 100 A()
h(sl-u,c:x) ->
A(s2-u,c:x) ->
A(s3~u,c:x) ->
A(s4~-u,c:x) ->
A(sl-p,c:x) ->
A(s2~p,c:x) ->
A(s3~p,c:x) ->
A(s4~-p,c:x) ->
$plot: |A(c:0)]
$plot: |A(c:1)|
$plot: |A(c:2)|
$plot: |A(c:3)]
$plot: |A(c:4)|

A(sl-p,c
A(s2-p,c
A(s3-p,c
A(sd4-p,c

A(sl-u,c
A(s2-u,c
A(s3~-u,c
A(s4-u,c

+=1) @
+=1) @
+=1) @
+=1) @

+= -1)
+= -1)
+= -1)
+= -1)

3*7°x
3*7"°x
3*7°x
3*7°x

@ 2*5"x
@ 2*5"x
g 2*5"x
@ 2*5"x
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ERFICIENCE

10A5 events simulation

O KaSim 3 counters e—
0 KaSim 3 no counters
] KaSim 4 counters
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THOUGHTS ON TRIVIALITY

» a posteriori triviality I1s not a priory triviality

* an easy encoding Is not an easy language
extension



