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Overview
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Specification

Using handshake actions.
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Actions synchronize via b1 and b1 become τ just as in CCS.
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Robot use cases:
a - drink d1 from VM1
b - drink d2 from VM2
c - drink d1 from VM.
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Stepwise development

1. Use case a - drink d1 from VM1 :
R1

def
= c;b1;d1;r1
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def
= c;b1;d1;r1

2. But R1 fails to satisfy use case b - drink d2 from VM2.

3. Rob satisfies use cases a and b.
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R1

def
= c;b1;d1;r1

2. But R1 fails to satisfy use case b - drink d2 from VM2.

3. Rob satisfies use cases a and b.

Rob

s ◦
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e
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b1
b2

d1

d2

r1

r2

4. R1 vX Rob can be established using LOTOS’s extension
[1], conf [2] or vFδ “weak sub-typing” of [3]

5. At this point actions are viewed as being defined at an
adequate level of abstraction.
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Problem

1. We are unable to satisfy the third use case c.
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Problem

1. We are unable to satisfy the third use case c.

2. From this we conclude that the actions we have chosen
are not at an adequate level of abstraction.

3. Using CSP,CCS,ACP . . . we would rewrite specification
using different actions.

4. For large processes, changing the formal specification
could entail a huge amount of work.

5. The same problem also occurs with feature addition.
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CPA

1. The operational semantics of CPA is given by PLTS

2. Split actions into two sets Active - a and Passive- a

3. Set of priorities Pri with an irreflexive priority relation
∠ ⊆ Pri × Pri and a priority function ActPri : Obs → Pri such
that ActPri(a) = ActPri(a).

4. The transitions of process A are TA

We write n
ap

−→m or n
(a,p)
−−−→m iff (n, (a, p), m) ∈ TA

5. Well behaved PLTS respect ActPri

n
(x,p)

−−−−→A m ⇒ (x, p) ∈ ActPri
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CPA

1. Transitions of a PLTS n
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CPA

1. Transitions of a PLTS n
(x,p)
−−−→m could be transitions of a

LTS n
x

−→m or n
“(x,p)”

−−−−→m.

2. For well behaved PLTS they give isomorphic semantics.
([2, 4])

Ref (ρ, C)
def
= {X | sC

ρ
−→s ∧ X ⊆ (Actions × Pri) − π(s)}

(A vC C) ⇔ ∀ ρ ∈ Tr(A).Ref (ρ, C) ⊆ Ref (ρ, A).
(A vF C) ⇔ ∀ ρ.Ref (ρ, C) ⊆ Ref (ρ, A).
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Priority refinement

On well behaved PLTS

(x, p) � (y, q) ⇔ p∠q.

Priority relation vp⊆ ActPri × ActPri is defined by
ActPri1 vp ActPri2 ⇔�1⊆�2

Refinement vtp is the transitive closure of vp ∪ vt
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Vertical refinement

On well behaved PLTS
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Vertical refinement

On well behaved PLTS

Two mappings J K : LTS → PLTS and vA : PLTS → LTS

J K adds same priority pc to all transitions.

JTAK
def
= {n

(x,pc)
−−−→m | n

x
−→Am}

vA forgets the priority.

vA(TP)
def
= {n

x
−→m | n

(x,p)
−−−−→P m}
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Stepwise refinement

R1 vC Rob

Causal Process Algebra – p.10/12



Stepwise refinement

R1 vC Rob

R1 vC Rob vvR JRobK
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Stepwise refinement

R1 vC Rob

R1 vC Rob vvR JRobK

R1 vC Rob vvR JRobHK vp Rob2
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if q∠p Rob2 is a satisfies our specification.
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Pruning

n
(x,q)
−−−→m is priority unreachable (can never be executed)

iff q∠p ∧ (n
(x,p)
−−−→ ∨ n

(τ,p)
−−−→).
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We have shown how to apply use case specification
with event based processes
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