Capstone Project Proposal

TieFlow Workflow Toolkit

Process Definition Simulator

Problem Statement

Background

The TieFlow Workflow Toolkit is a web-based electronic workflow system used to automate manual, form-based processes. The toolkit is composed of several loosely integrated tools that are used in the development and deployment of automated workflow systems. One of these tools is a Java-based graphical Process Designer that allows a user to graphically define the process definition. The Process Designer converts the graphical representation of the process and its underlying data (also entered by the user in the Process Designer as part of the process definition) into an XML process definition document according to the workflow toolkit DTD. This XML process definition is then imported into the workflow engine for deployment and execution.

Problem

The Process Designer provides a graphical static representation of the process definition. There is currently no mechanism for the user to ensure that the specified process definition will execute as intended. A simulator would provide the user with the ability to verify the flow of the process before deploying the process for execution. Three simulation methods are possible. The first method would allow the user to manually step through the process, choosing the disposition of each activity, and viewing the process execution graphically. The second method would execute the process definition multiple times, each time with a different path through the process until all unique paths are complete (or until a specified maximum executions is reached). The third method would execute the process definition a specified number of times, with the path through the process determined by probabilities entered by the user. For all three options, once the simulations are complete, a summary report would be generated to show statistical information and list any items of note.

High-Level Requirements

Process Simulator

Code / Architecture

1. Process Simulator shall be integrated and compatible with the TieFlow Workflow Toolkit Process Designer. 

2. Process Simulator shall use the Java JDK version 1.4.1 for any required Java code.

3. Process Simulator shall use the GEF (Graph Editing Framework) architecture.

4. Process Simulator shall use the XML parser currently used by the Process Designer for any required XML processing.

General Requirements

5. Process Simulator shall provide the capability for the user to select the process definition desired for simulation.

6. Process Simulator shall automatically include any and all sub-processes associated with the selected process definition.

7. Process Simulator shall provide three methods of simulation: Manual, Path Coverage, and Path Probability.

Method 1: Manual Mode

8. Process Simulator shall allow the user to define the following initialization parameters for the simulation:

1. Number of assignees for each activity.

2. Estimated work time for each activity. (time required to do the work)

3. Estimated total time for each activity. (total time from receipt to completion)

9. Process Simulator shall graphically display the process definition as it appears in the Process Designer.

10. Process Simulator shall graphically display the current simulation status while the simulation is active.

11. Process Simulator shall allow the user to manually advance the process by selecting one of the available disposition options for one of the active activities.

12. For activities with one assignee:

4. Assign the assignee disposition to be the selected disposition, close the activity, and advance the process using the selected disposition.

13. For activities with multiple assignees:

5. If the selected disposition is of type STOP_ACTIVITY, assign the first assignee disposition to be the selected disposition, assign all other assignees dispositions to be  SYSTEM_STOP, close the activity, and advance the process using the selected disposition.

6. If the selected disposition is of type STOP_WORKITEM and there is more than 1 assignee for the activity without a disposition, assign the selected disposition to only one assignee. Do not stop the activity or advance the process.

7. If the selected disposition is of type STOP_WORKITEM and there is only 1 assignee for the activity without a disposition, assign that assignee disposition to be the selected disposition, close the activity, and advance the process using the selected disposition.

14. Process Simulator shall refresh the graphical simulation status each time the user advances the process.

15. Process Simulator shall display any errors or exceptions in the process execution.

Method 2: Path Coverage Mode

16. Process Simulator shall allow the user to define the following initialization parameters for the simulation:

8. Maximum number of simulations to perform.

9. Maximum length of time to execute all simulations.

10. Number of assignees of each activity. 

11. Estimated work time for each activity. (time required to do the work)

12. Estimated total time for each activity. (total time from receipt to completion)

17. Process Simulator shall execute the process definition multiple times, each time with a unique path through the process. 

18. Process Simulator shall execute the process definition until one of the following exit criteria is met:

13. All unique paths have been executed.

14. The user-specified maximum number of simulations has been performed.

15. The user-specified maximum execution time has been exceeded.

16. An error, exception, or other problem in the execution has been detected.

Method 3: Path Probability Mode

19. Process Simulator shall allow the user to define the following initialization parameters for the simulation:

17. Number of simulations to perform.

18. Number of assignees of each activity.

19. Estimated work time for each activity. (time required to do the work)

20. Estimated total time for each activity. (total time from receipt to completion)

21. Probabilities for each disposition of each activity (Disposition probabilities for a single activity should total 100%).

20. Process Simulator shall execute the process definition the specified number of times, each time using the probabilities to determine the path through the process. 

21. Process Simulator shall execute the process definition until one of the following exit criteria is met:

22. The user-specified number of simulations has been performed.

23. An error, exception, or other problem in the execution has been detected.

Summary Report

22. Process Simulator shall provide a summary report at the completion of a process definition simulation. 

23. The summary report should minimally include for each simulation:

24. execution path (listing of the activities performed in the order they were performed)

25. time to execute (based on the estimated total time for each activity) 

26. total work time (based on the estimated work time for each activity)

27. count of the number of activities performed

28. total number of iterations for each activity

29. total time to execute for each activity

30. total work time for each activity

31. count of the number of different roles involved

32. count of the number of activities performed by each role

33. total time to execute for each role

34. total work time for each role

35. count of the total number of assignees assigned

36. count of the total number of assignees participated

37. errors or warnings generated during execution

24. The summary report should minimally include the following information based on all of the simulations in the current execution for Methods 2 and 3:

38. total number of simulations performed

39. average time to execute

40. minimum time to execute

41. maximum time to execute

42. average work time

43. minimum work time

44. maximum work time

45. average number of activities performed

46. minimum number of activities performed

47. maximum number of activities performed

48. average number of iterations for each activity

49. minimum number of iterations for each activity

50. maximum number of iterations for each activity

51. average total time to execute for each activity

52. minimum total time to execute for each activity

53. maximum total time to execute for each activity

54. average total work time for each activity

55. minimum total work time for each activity

56. maximum total work time for each activity

57. average number of roles involved

58. minimum number of roles involved

59. maximum number of roles involved

60. average number of activities performed by each role

61. minimum number of activities performed by each role

62. maximum number of activities performed by each role

63. average total time to execute for each role

64. minimum total time to execute for each role

65. maximum total time to execute for each role

66. average total work time for each role

67. minimum total work time for each role

68. maximum total work time for each role

69. average total number of assignees assigned

70. minimum total number of assignees assigned

71. maximum total number of assignees assigned

72. average total number of assignees participated

73. minimum total number of assignees participated

74. maximum total number of assignees participated

