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Semantic Minimization

1990 Kannellakis, Smolka (IC 86)
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Mimimal automaton more suitable for verification

Side effects:

Checking bysimulation for free

A // Min Boo ⇒ A ∼ B

Composition of minimal components
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Open Systems

1. www

2. wireless communication

3. Dynamically reconfigurable systems

4. ...

Problem: A(x)
def
= x(y).B(y)

A(x)
x z
→ B(z) ∀ z
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Open Systems via HD-Automata

Open system modeled as HD-Automata

Extends classical automata

Allocation/Deallocation of resources

May finitely represent “infinite” behaviour

Presented co-algebraically

lab

Names are local

agents identified up-to
name permutation

name creation is well
represented
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Co-Algebraic Presentation of
Automata

PROFUNDIS - Pisa, – p.7/??



Some notations

Set collection of sets

q : Q
not
≡ q ∈ Q (Q : Set)

Fun collection of arrows
H = 〈S : Set, D : Set, h : S → D〉

SH
not
= S DH

not
= D hH

not
= h

H; K denotes composition of H,K : Fun (DH = SK)

SH;K = SH

DH;K = DK

hH;K = hK ◦ hH
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BasicDefinitions

Transition System

T = (Q,L,→)

→⊆ Q × L × Q

Notation

q
l
→ q′ ⇐⇒ (q, l, q′) ∈→

T may be represented as function:

T : S → ℘(L × S)

T (q) = {(l, q′)|q
l
→ q′}

β = 〈d : Set,Step : ℘(L × D)〉

B collection of bundles
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Lifting to functions of bundles...

T (Q) = {β : B|Dβ = Q}

Let H : Fun we define T (H) : Fun s.t.

ST (H) = T (SH)

DT (H) = T (DH)

hT (H) : β 7→ 〈DH , {〈l, hH(q)〉|〈l, q〉 ∈ Stepβ〉

PROFUNDIS - Pisa, – p.10/??



LTS are co-algebras

A LTS on states Q and labels L

may be expressed as a

co-algebra K : Fun
such that

SK = Q DK = T (Q)
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Example
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SK = {0, 1, 2, 3, 4, 5}

K = 〈SK , T (SK), hK〉

where
hK(0) = 〈SK , {(a, 1), (b, 3)}〉

hK(1) = 〈SK , {(a, 2), (b, 3), (b, 4)}〉

hK(2) = 〈SK , {(a, 1), (b, 4)}〉

hK(3) = 〈SK , {(c, 5)}〉

hK(4) = 〈SK , {(c, 5)}〉

hK(5) = 〈SK , ∅〉
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