CIS 581 Design and Verification of Information Systems

Dr. Boleslaw Mikolajczak

20 points = 10 questions x 2 pts.

MIDTERM EXAMINATION

(covers chapters 1-4 of the textbook and lectures 1-15)

Remark:
Answer each question on a separate page; answer per question should be limited to one page.

Problem 1 (2 points): Role of Petri nets in Workflows


Give three good reasons for using a Petri net-based workflow management system; provide arguments (explanation) why your reasons are important theoretically and in practice. Give and explain at least three dimensions to the concept of workflow.

Problem 2 (2 points): Workflow primitives


Give graphical representation, using Petri net notation, of four workflow primitives: causality (sequential composition), parallel composition, conflict, and iteration. Show also how to implement using Petri nets: AND-split, AND-join, OR-join, OR-split.

Problem 3 (2 points): Hypothesis of Perceived of Workflow Systems on Organizations


Provide 8 hypotheses (discussed in class) of perceived influence of workflow management systems on organizations in which WFMS are applied. Provide 1-2 the most important arguments in support of these hypotheses.


Problem 4 (2 points): Detecting deadlock in Petri nets


For a Petri net in Fig.1 compute reachability graph; can this Petri net be in deadlock? If YES, in what case; if NOT, why?

Problem 5 (2 points): Reference Model of the Workflow Management Coalition (WfMC)


Describe a reference model of the Workflow Management Coalition (WfMC). Indicate importance and meaning of five interfaces in the model.

Problem 6 (2 points): Correctness of WF and IOWF nets


In Fig. 2 one can see three workflows: two workflows LWF1 and LWF2 surrounded by a dotted line and an IOWF composed of these two workflows and asynchronous and synchronous modes of communication. Is LWF1 sound? Is LW2 sound? Is IOWF sound? Why? Explain.

Problem 7 (2 points): Processes of Petri nets


For a concurrent vending machine example discussed in class and presented graphically in Fig. 3 at the end of this text show a Petri net process that is described as follows: “a causal run where the first inserted coin is rejected; the second inserted coin is accepted and a beverage is dispensed. This beverage is not the one that was warm initially. Concurrently a third beverage is brewed but not dispensed. The run ends in two tokens in ‘counter’ state ‘inserted’ and two ‘warm’ and one ‘cold’ beverages”.

Problem 8 (2 points): Inter-organizational Workflows for Electronic business 


In electronic business workflows of different organizations are coupled. One of them is client and one is server. These workflows are shown on next page. Compute:

a) reachability graph of a client and a server

b) reachability graph of the coupled workflow.

Problem 9 (2 points): Correctness of Inter-organizational Workflows


This is a coupling of client and server workflows into a single IOWF (inter-organizational workflow) as indicated on the next page. Is this new workflow sound and safe?

Problem 10 (2 points): Basic Process-based architectures for Inter-organizational Workflows


List six basic process-based architectures for electronic commernce (inter-organizational workflows) and provide short characteristics of these architectures with respect to degree of parallelism and flexibility of process change. Explain the notion of interoperability with respect to architectures of IOWF.
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