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Abstract.  As cyber-physical systems grow increasingly 
complex, the need for methodologies and tool support 
for an automated requirement verification process be-
comes evident. Expressing requirements in a computa-
ble form becomes a crucial step in defining such a pro-
cess. The equation based declarative nature of the Mod-
elica language makes it an ideal candidate for modeling a 
large subset of system requirements. Moreover, model-
ing both the requirements and the system itself in the 
same language presents numerous advantages. Howev-
er, a certain semantic gap subsists between the notions 
used in requirement modeling and the concepts of 
cyber-physical modeling that Modelica relies on. To 
bridge this gap, in this paper, we illustrate through the 
use of dedicated types, pseudo function calls and func-
tion block libraries, how the Modelica language can be 
tailored to fit the needs of requirement modeling engi-
neers 

Introduction

1 Modelling Requirements 
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1.1 Requirement type 

• violated

• not violated

• undefined

block R1 
extends Requirement; 
input Boolean powerOn; 
input Boolean bPSOn; 

equation 
status = if powerOn then 

if bPSOn then 
violated 

else not_violated 
else undefined; 

end R1; 

1.2 ‘Pseudo function’ library 

after WithinAfter until everyFor

everyFor(duration1,duration2)

duration1 duration2

everyFor

function block everyAfter 
parameter Real everyT; 
parameter Real forT; 
output Boolean out; 

protected 
Real tmp(start = 0); 

equation 
when sample(0, everyT) then 

tmp = time; 
end when; 
if time > tmp + forT then 

out = false; 
else 

out = true; 
end if; 

end everyAfter; 

1.3 Anonymous function blocks through 
function calls 

 

withinAfter
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function block withinAfter 
parameter Real withinT; 
input Boolean event(start = false); 
output Boolean out; 
protected 
Real time_event(start = -1); 

equation 
when event then 

time_event = time; 
end when; 

if time_event > (-1) and 
time_event + withinT < time 
then 

out = true; 
else 
out = false; 

end if; 
end withinAfter; 

withinAfter

block R2 
extends Requirement; 
input Boolean[5] isOn; 
input Boolean powerLoss; 
output Integer status(start = 0); 
Boolean wA; 

equation 
wA = withinAfter(40, powerLoss); 
when wA then 
status = if countTrue(isOn) >= 2 then 
not_violated else violated; 

elsewhen not wA then 
status = undefined; 

end when; 
end R2; 

withinAfter

withinT

powerLoss

rewriteFunctionBlockCalls(modelToRewrite, 

libraryPackage)

re-

writeBlockCalls

block R2 
extends Requirement; 
input Boolean[5] isOn; 
input Boolean powerLoss; 
output Integer status(start = 0); 
Boolean wA; 
withinAfter_agen_withinAfter1( 
withinT=40); 

equation 
_agen_withinAfter1.event = powerLoss; 
wA = withinAfter(40, powerLoss); 
when wA then 

status = if countTrue(isOn) >= 
2 then 1 else -1; 

elsewhen not wA then status = 0; 
end when; 

end R2; 
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2 Requirement Verification 

Figure 1. The power loss of the main power system and 
the switching on/off of backup units 1 and 2. 

Figure 2. The requirement status, where 0 represents 
undefined, -1 violated and 1 not_violated. 

Figure 3. The requirement is violated because the power 
block 2 not turned on time. 

3 Related Work 
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4 Conclusion 
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