CIS 581 Design and Verification of Information Systems
Fall 2007

Course Summary
1. Relationships between WFMS (Workflow Management Systems) and PAIS (Process-Aware Information Systems).

2. What? (logic), when? (time), who? (resources); perspectives on WFMS – control flow, resource, data, task, operation perspectives; the build time and the run time.
3. Introduction to Petri nets and their extensions with time, colors (data structures), and hierarchies (abstraction).

4. Modeling and analysis of workflows with Petri nets (enumeration – reachability and coverability graphs, transformation, structural analysis); soundness property; challenging problems for workflows.
5. Six architectures for workflow systems: shared resources, chained execution, subcontracting, case transfer architecture, extended case transfer architecture, and loosely coupled architecture.

6. Modeling conflict, concurrency, confusion, resource allocation with Petri nets. Petri net properties: boundedness, liveness, and reversibility. Transformations preserving liveness, safeness, and boundedness. Principles of causal semantics – Petri net process; example of vending machine and its processes. Algorithm to compute cuts and slices for Petri net processes.
7. Management of resources in workflow nets; classification of resources into classes and allocation of resources to workflow processes.
8. Workflow Mining Alpha algorithm with illustrating example.

9. Place and transition invariants in Workflow nets and their role in correctness analysis (Justice Department, sender-receiver, reader and writer problem).

10. Techniques for Performance Analysis of Workflow Nets – elements of Markovian theory, queuing theory, simulation).
11. Analysis of Colored Petri nets – occurrence set, occurrence graph; examples of colored Petri nets: pump station, dining philosophers, master-slave problem.
12. Abstraction and Refinement in Petri nets – idea of morphisms of systems and Petri nets - renting agency and online computer store examples; refinement and abstraction from different perspectives.
13. Hierarchical Colored Petri Nets – examples of phone system, assembly line and factory with hierarchical substitution of transitions and place fusion; issues of reusability and rapid prototyping.
14. Inter-organizational Workflows; analysis of soundness and consistency in loosely coupled architecture (LCA).

15. Special classes of Petri nets and related workflows: free-choice nets, marked graphs and state machines; illustrating examples.
16. Role of inheritance in Extended Case Transfer Architecture. Bookstore example of LCA with application of behavioral inheritance.

17. Complex Workflow Patterns (cycles, multiple instances, deferred choice, interleaved parallel routing, milestones, cancellation of activity, cancellation of case, decomposition with implicit termination.

18. Bisimilarity (equivalence) relation for Petri nets – example of supermarket activities.

19. Functions and Architectures of WFMS - WfMC reference model, interfacing problems, current generations of workflow products, taxonomic method to assess quality and select WFMS .

20. BPR- Business Process Redesign (Reengineering) - the devil’s quadrangle; best practices of BPR; example of BPR for pilot testing agency.
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