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Duration Calculus of Weakly Monotonic
Time (WDCQC)

System evolves by Discrete steps
Several steps at the same time
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i causal time point (or micro time)

uWDCI: WDC with Infinite Intervals and Least
Fixpoint Operator



Verilog

It's a HDL that has (among others):

e Shared states, updated by possibly instan-
taneous assignments from different processes;

e zero-time computation

e continuous assignments

e delay statements;

e synchronisation by waiting for some condi-
tions to become true;

e recursion (finite and infinite).



Example
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Semantics of a VERILOG Program

The semantics of a program P (considered as
a closed system) is:

M(P) A\ AXl AN AX2
where
Axq . Vx € Var™ . O(cint = b.x = e.x)

Axo : i€ Ip,,..O(dint = e.0 =1)



Semantics of some Commands

e Assignment

M((v = e) det

¢ = 0 A (idle; ~(dint Ae.v = b.e A

unchanged\/ar_{v} Ned =1))

e Sequential Composition
M(begin Sq1;S5;...;Sn end) det

M(S1) " M(begin Sy;...; Sy, end)

e Iteration
M (while (eb) S) &

vX.((M(eb) " M(S)) " X)V M(—eb))



e Parallel Composition

def
M(PL| ... || Po) =

v?:l((M(Pl) Aidlel) A...\NM(F;)
Ao N (M(Pp) "idlen))

e Boolean Expressions

M(eb) def

¢ = 0 A (idle; ™ (b.eb A dint A unchangedy /5, N
e.0 =1))



Semantics of other commmands

e Delay

M(#n) Eidle Al <n A (fin=€=n)

e Conditionals
M(if (eb) S1 else S») det

(M(eb) " M(51)) V (M(—eb) T M(52))

e Continuous assignment

M(assign w = e) ef [fw = M(e)]] Ainf



Conclusions

e \We have given a formal semantics of a sub-
set of Verilog using uWDCI

e Some features:
— It is compositional
— It is maximal (vs prefix closed)

— It has infinite intervals (infinite zero-time
computations)

— It allows to represent intermediate tran-
sitions



Conclusions

e Future works:

— Extend the language (i.e. non-blocking
assignments)

— Change the semantics for Hybrid Sys-
tems

— Axiomatisation of uWDCI
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