CIS 581 Design and Verification of Information Systems
Fall 2007

Dr. Boleslaw Mikolajczak

75 minutes; 20 points

Midterm Examination

Problem #1: Invariants in Workflows:


In Fig. 1 a Petri net model of a workflow is presented that depicts processing of complaints. Give at least three place invariants for this workflow and related S-components. Explain what these invariants mean, i.e. what is their purpose or what system property do they represent (4 points).

Problem #2: Computing reachability graph of a workflow:


For a workflow in Fig. 2 describing processing of complaints compute the reachability graph. To simplify computation of the reachability graph introduce simplified notation for places b1, b2, b3, etc and for transitions t1, t2, t3, etc. (4 points).
Problem #3: Properties of Workflows: boundedness, deadlock, reversibility.


Is Petri net presented in Fig 3 a) bounded, contains deadlock, is reversible? (3 points)
Problem #4: Performance evaluation of Workflows:
Consider a sequential workflow depicted graphically below. Task t2 represents action of checking. Leadership of organization decided that only 10% of all cases will be subject to this task. For data given compute:

a) utilization ratio for each resource/task

b) average work  in progress L for each resource/task

c) average flow time S for each resource/task

d) average waiting time W for every resource/task

Show all computations (4 points).

Problem #5: Free-choice Petri nets and other properties (5 points)
In Fig. 4a) and b) two Petri nets have been shown. Are these nets:

a) free-choice, and why?

b) Live, and why?

c) Bounded, and why?
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