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126 Linear-Time Properties

safety and liveness property

from [1]

safety properties __ -~ liveness properties

- - - -~ neither liveness
nor safety properties

invariants ~

Figure 3.11: Classification of linear-time properties.



Fotvmmn
uAm«Qﬂ.j Lw«u)» v-ayou_%aq Le u-o_t_ &-@(, wvﬁu\a ﬁviv%\z/y\
Lssuu«iv:%}gus e Maad

Example 8.44. A Simple Shared-Variable Concurrent Program

Consider the following two processes that run in parallel and share an integer variable x
that initially has value 0:

proc Inc = while (z >0do z:=x+1)od

proc Reset = z:= -1

The pair of brackets (...) embraces an atomic section, i.e., process Inc performs the check
whether z is positive and the increment of z (if the guard holds) as one atomic step. Does
this parallel program terminate? When no fairness constraints are imposed, it is possible
that process Inc is permanently executing, i.e., process Reset never gets its turn, and the

assignment z = —1 is not executed. In this case, termination is thus not guaranteed, and
the property is refuted. If, however, we require unconditional process fairness, then every
process gets its turn, and termination is guaranteed. |
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“Every process gets its tum infinitely often”
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"Every process enabled infinitely often
gets its tum infinitely often”

od o2
Cweakly A feie Vi7o s anAd ) #g =2 dino: deA

"Every process continuously enabled from a certain time
instant on gets its tum infinitely often"
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Here, 3 j stands for “there are infinitely many 77 and Vv j for “for nearly all j7 in the
sense of “for all, except for finitely many j”. The variable j, of course, ranges over the
natural numbers.



