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ECF processes

a simple formalism
specification of asynchronous circuits
safety, progress

network composition versus
specification composition

hierarchical design

part-wise design



Related work

e trace theory

P = ( ports, traces)
WIRE = ({a,b},{¢,a,ab,aba,...})

e Split the trace set

P = ( ports, success traces, failure traces)
WIRE = ({a,b},{¢,a,ab,...},{aa,...})

e Enhanced Characteristic Functions

P ={(iP, o.P, f.P)

fP: (i.PUoP)* = {L,A,0V,T}



The labels

1 — failure

A — demanding
O — indifferent
V — transient

T — miracle



Refinement
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Hiding

b hide b

P [b:: P

Properties:

e hiding outputs only
e progress, safety taken into account

e ports can be hidden in an arbitrary order,
monotonicity, distributivity over product



Process product

e an abstract operation

no alphabet restrictions

e the basis for compositions

o.P

o.PUo0.Q
i.P = (i.PUiQ) - (0.PUo0.Q)

f.(PxQ)t = f.P(t|aP)xf.P(t]aqQ)

unless reached T or L



Network composition
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e only defined when o.PNo.Q =

e PQ = PxQ



Hierarchical design
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Specification composition:
JOIN
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Specification composition

S =50&51& 5>

So, S1, S>: snippets
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Specification composition:

restrictions
process ... sSnippet
product ... rounded product ®

output-persistent
refinement L,

refinement
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Snippets and

specification composition

Specification composition:
e only when 0.PNi.Q =0 and i.PNo.Q =10
e defined as P& Q = PRQ
e snippets closed under &

e & is commutative, associative,
and monotonic with respect to L,
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Specification composition:

SEQUENCER
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Part-wise design

U and V/ have common outputs

I
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Conclusions

e ECF model addresses safety, progress
e hiding - safety, progress taken into account
e formal definition of snippets

e specification composition versus
network composition

e design: hierarchical, part-wise
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