PLACE INVARIANTS

AND

TRANSITION INVARIANTS

I. PURPOSE:

Used to analyze stable properties of the Petri net, i.e. what constant (stable) can we say about a system.

II. PLACE INVARIANTS:

Place invariants give information about the weighted sum of tokens in a Petri net. There are execution paths in a business process that have their tasks sequentially linked. An important design implication for place invariants is that the token sum on this path always equals 1, i.e. in a sequential flow of tasks there is always one and only one task enabled.

Place invariants for the Justice Department example when one token in initial place is assumed:

On one path it is not possible to have more than one case token, i.e. the possibility of two case tokens in the same place is excluded; this safeness or 1-bounded property serves an important practical goal: for one case a task can not be enabled more than once at a time:

1. m(Pi)+m(rok)+m(ver)+m(vok)+m(sum)+m(sok)+m(cha)+m(chok)+

m(sus)+m(suok)++m(Po)=1

2. m(Pi)+m(rok)+m(com)+m(cok)+m(sum)+m(sok)+m(cha)+m(chok)+

m(sus)+m(suok)++m(Po)=1

3. m(ver)+m(vok)-m(com)-m(cok) = 0

4. m(com)+m(cok)-m(ver)-m(vok) = 0

III. TRANSITION INVARIANTS:

Transition invariants show which firing sequences lead to its initial state. They help designer to list all possible execution paths from the start of the business process to the end. Possible dangling tasks can be detected and the designer gets an overview of the allocation of tasks.

The transition invariants of the Justice Department example show that only three tasks are case dependent; the rest have to be executed for all cases. 

record+print+verify+complete+examine+summon+or-join

record+print+verify+complete+examine+charge+or-join

record+print+verify+complete+examine+suspend+or-join
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