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Overview of the presentation
� �WDCI
� Verilog
� Example
� Semantics of some commands
� Conclusions
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Duration Calculus of Weakly MonotonicTime (WDC)System evolves by Discrete stepsSeveral steps at the same time
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VerilogIt's a HDL that has (among others):
� shared states, updated by possibly instan-taneous assignments from di�erent processes;
� zero-time computation
� continuous assignments
� delay statements;
� synchronisation by waiting for some condi-tions to become true;
� recursion (�nite and in�nite). 4



ExampleP1 : #1; P2 : #2;x = 1; y = 5;y = 3;x = x+2;#3;x = y+ x;
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Semantics of a VERILOG Program
The semantics of a program P (considered asa closed system) is:M(P) ^Ax1 ^Ax2whereAx1 : 8x 2 Var+ : 2(cint ) b:x= e:x)Ax2 : 9i 2 IProc : 2(dint ) e:@ = i)
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Semantics of some Commands
� AssignmentM(v = e) def=`= 0 ^ (idlei_(dint ^ e:v = b:e ^unchangedVar�fvg ^ e:@ = i))
� Sequential CompositionM(begin S1;S2; : : : ;Sn end) def=M(S1)_M(begin S2; : : : ;Sn end)
� IterationM(while (eb) S) def=�X:((M(eb)_M(S))_X) _M(:eb))7



� Parallel CompositionM(P1 k : : : k Pn) def=Wni=1((M(P1)_idle1) ^ : : : ^M(Pi)^ : : : ^ (M(Pn)_idlen))
� Boolean ExpressionsM(eb) def=` = 0 ^ (idlei_(b:eb ^ dint ^ unchangedVar ^e:@ = i))



Semantics of other commands
� DelayM(#n) def= idlei ^ ` � n ^ (c�n ) ` = n)
� ConditionalsM(if (eb) S1 else S2) def=(M(eb)_M(S1)) _ (M(:eb)_M(S2))
� Continuous assignmentM(assign w = e) def= ddw =M(e)ee ^ inf
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Conclusions
� We have given a formal semantics of a sub-set of Verilog using �WDCI
� Some features:{ It is compositional{ It is maximal (vs pre�x closed){ It has in�nite intervals (in�nite zero-timecomputations){ It allows to represent intermediate tran-sitions
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Conclusions
� Future works:{ Extend the language (i.e. non-blockingassignments){ Change the semantics for Hybrid Sys-tems{ Axiomatisation of �WDCI
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