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Spatial Logic With Behavioral Observations for Ambient Calculus
Chen Jiang Lin Rongde

( Computer Network and Information Center Huaqiao University Quanzhou 362021 China)

Abstract: A decidable ambient based spatial logic named Applied Ambient Logic is proposed which consists of spatial
modal connectives and behavioral modal connectives. In traditional ambient logic the composition adjunct is very ex—
pressive which makes it possible to observe behavioral properties of processes. However it is proved that model-chec—
king of logics with composition adjunct is not decidable. In Applied Ambient Logic both spatial modal connectives and
behavioral modal connectives are added which can specify spatial and behavioral properties of processes directly and fix—
point modals are also added for properties of recursive processes. A concept of property sets is adopted to describe the
features of denotational semantics for logic formulas and soundness between property—set and denotational semantics is
proved. Finally examples of Applied-Ambient Logic formulas are given which are applied to describe spatial-temporal
behavioral properties of a resource transformation system model.
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Table 1 Structural congruence rules of mobile ambients
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Stru Refl) P = P
Stru Symm) P = (=0 =P

( Stru Cap) P = Q=>cap m. P = cap m.
(Stru Oup) P = Q=nlx. P =nlx. Q
Stru Trans) P = Q Q = R=P =R (Stru Inp) P = Q=n(x).P =n(x).0Q
Stru Par Assoc) P (QI R) =(PI1 Q) | R (Stru Rec) P=Q = recX =P =recX = (Q
Stru Par Comm) P| Q = Q1| P ( Stru Res Zero) (vn)0 =0
Stru Par Zero) P 0 = P ( Stru Res Res) (wn) (vm) P = (vm) (vn) P
Stru Res) P = Q=(vn) P = (wvn) Q (Stru Res Par) n ¢ fn( Q) =(wn) (P1 Q) =((wvn)P) |1 Q
Stru Par) P =(Q=P| R=QI R (Stru Res Amb) n # m=(vn)m P =m (wn) P
Stru Amb) P=Q=m P =m Q
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Table 2 Reduction rules of mobile ambients
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RedIn) m inn. Pl P* | n ;m()l Q" —>n QlQ'lm Pl P

Red Out) n Q1 Q"I m outa. PI P* | a outn.RI R* —n QI Q" I m PIP | aRIR
Red Open) m openn. Pl P* | n ()p?m.()l()’ —m Pl Pl QIQ

Red Comm) m n(x). Pl P~ | n mly.Ql Q° —m P{x<—y} | P I n Ql Q"

Red Amb) P>Q=n P —n Q

Red Par) P—(Q =PI R— QIR

Red Res) P— Q = (vn) P — (wn) Q

Red Stru) P=P " P—(Q Q=Q =P — Q"
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Table 3 Denotational semantics of formulas of Applied-Ambients Logic
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P1: ( ).

P2: student eat pisa ( ).

P3: : (1) student walmart ; (2) walmart
mcdonlds student student :
(3) beef; (4) mcdonlds (

).
P4. student mcdonlds ( ) .
R

R 2 mcdonalds P, | P, | pisahut P,,| P, | walmart P, | Py, | student P, | P,, | eat rec X =

student( food) . X
Py Py Py Py Py Py Py

P, = rec X = (v n) walmart! n. n out walmart. walmart( ¢) . ¢! beef. open mecdonalds. X
P, = rec X = (v n) walmart! n. n out walmart. walmart( ¢) . ¢! pisa. opqpisahut. X
P, = rec X = walmart( sender) . open sender. X
P, = rec X = student( style) . medonalds( car) . out medonalds. student! car. car! student. mecdonalds!
car. X
P, = rec X = student( style) . pisahut( car) . (Episahut. student! car. car! student. pisahut! car. X
P,, = rec X = walmart! usa. walmart( sender) . sender( food) . eat! food. X
P, = rec X = walmart! italy. walmart( sender) . sender( food) . eat! food. X
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