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In GeNoC 1.0, the termination of the main function GeNoCt is proven by a sum of attempts-
approach (for more information, see [1]). This approach assumes that with each node a finite
number of attempts is associated, from which the termination of GeNoC follows directly. This
assumption does not hold in general and therefore a generic measure for the termination of GeNoC
is added. This measure is to be instantiated by the scheduler in such a way that it decreases on
each call of the scheduling function. It can for example be the list of pending messages, the sum
of attempts or any other user-defined measure.

In the specification of function scheduling the att-parameter is replaced by a parameter called
measure. The specification is extended with two functions, which respectively determine whether
the given measure is the base measure (the measure for which GeNoC terminates) and convert
the given measure to an ordinal.

((is−base−measure ∗) => ∗)
((to−ordinal−measure ∗) => ∗))

In order to prove termination of GeNoCt, three proof obligations are required:

(defthm booleanp− i s−base−measure
( booleanp ( i s−base−measure x ) )
: r u l e− c l a s s e s : type−p r e s c r i p t i o n )

(defthm booleanp−to−o r d i na l−measure
( o−p ( to−o r d i na l−measure x ) )
: r u l e− c l a s s e s : type−pr e s c r ip t i on )

(defthm measure−de c r e a s e s
( imp l i e s (not ( i s−base−measure measure ) )

(mv−let ( . . . new−measure . . .)
( s chedu l ing . . . measure . . .)
(O< ( to−o r d i na l−measure new−measure )

( to−o r d i na l−measure measure ) ) ) ) )

The main function GeNoCt is altered in such a way that it uses the measure provided by the
scheduler. ACL2 needs no assistance in proving termination, accept for specifying the measure.

(defun GeNoCt ( . . . measure . . .)
(declare (xargs : measure ( to−o r d i na l−measure measure ) ) )
( i f ( i s−base−measure measure )

; base case

(mv−let ( . . . new−measure )
( s chedu l ing . . . measure . . .)
(GeNoCt . . . new−measure . . . ) ) ) )

Examples

Two simple instantiations are given that solely satisfy the three proof obligations above. Further-
more, the Spidergon instantiation is altered to comply with the full new specification, still using
a sum of attempts approach. The first simple example uses a natural number as measure and zp



as base function. The second one uses a list of natural numbers as measure and the base case is
when the sum of the elements is zero.

(defun function−dec r ea s ing−measure−nat ( measure )
( i f ( zp measure )

0
(− measure 1 ) ) )

(definstance Gener icSchedul ing nat−as−measure−compl ie s
: f un c t i o na l− s u b s t i t u t i o n
( ( s chedu l ing function−dec r ea s ing−measure−nat )
( i s−base−measure zp )
( to−o r d i na l−measure a c l 2−count ) ) )

(defun i s−base− s umo f l i s t ( x )
( equal ( s umo f l i s t x ) 0 ) )

(defun function−dec r ea s ing−measure− s umo f l i s t ( measure )
( i f ( i s−base− s umo f l i s t measure )

n i l
( i f ( zp ( car measure ) )

( function−dec r ea s ing−measure− s umo f l i s t (cdr measure ) )
(cons (− ( car measure ) 1) ( cdr measure ) ) ) ) )

(definstance Gener icSchedul ing sumo f l i s t−as−measure−compl ie s
: f un c t i o na l− s u b s t i t u t i o n
( ( s chedu l ing function−dec r ea s ing−measure− s umo f l i s t )
( i s−base−measure i s−base− s umo f l i s t )
( to−o r d i na l−measure s umo f l i s t ) ) )
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