State Machine Runtime Engine
Capstone Fall 2006
Tietronix software is using Unimod (http://unimod.sourceforge.net/) as a State Machine simulation engine. This engine is open source, java based and serves as an Eclipse IDE plug-in. All The development methodology is very well explained on the Unimod website.
We would like to create a better, improved, high performance state machine run-time engine, which will take a UNIMOD/SCXML file and execute it just like the Unimod engine does. In addition to that we have some extra set of requirements:

1. A high performance runtime state machine engine.

2. Provide the provision for unimod state engine not only to be an executor of events but also publish API’s that make it a state machine follower (by forcing/setting it to a particular configuration and the other way is to drive it with events).

3. API to reset (re-initialize) the state machine irrespective of which state it is.

4. The external interface will deal with PUI (a vehicle unique id) for command (events only incoming), telemetry (states of state machines incoming and outgoing). It will be known if the PUI is a command or telemetry.

5. The design should allow different interfaces to the engine (the engine should not be changed). The interface to the API’s should be just wrapped around the engine. E.g. A Corba Interface, a Socket Interface, Web Services.
6. Logging - user specified from fully detailed to high level.

7. Publish the current states of a state machine whether in command mode/follower mode.
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Tasks:
The first half of the semester will be used to study the Unimod engine.
Capture the detailed architecture, design of the Unimod Engine. Capturing of the class diagrams, sequence diagrams etc will be in UML. The performance of the engine will also have to be evaluated.
This research should focus towards figuring out the trade-offs between re-writing/using another engine for our set of specific requirements OR re-using/modifying Unimod to add the new requirements.
The next half of the semester will be used to design a prototype of this new runtime state machine engine.
The group will be given enough documentation to read on Unimod. The students will be expected to have a basic understanding of XML, UML based technologies and a strong hold on the JAVA language.

Technologies to be used:
· XML 

· XSLT 

· XTCE (URL: http://www.omg.org/space/xtce/index.htm)

· Corba
· Sockets
· Web Services

· State Machine Concepts

· Basics of Switch Technology and UML State Machine 

Operating System:
Linux & Windows
Note:

1. Students will submit a requirements, design and architecture document

2. All code will be reviewed, first by team members and then by the mentor of the project

3. Every member will contribute towards the project and will be evaluated individually,

4. The mentor will grade the students at 4 different phases of the project life-cycle. The grade will be submitted to Dr. Yue for final decision.

Mentor:  Emmy Alex
Email:    ealex@tietronix.com 
Meeting: Once a week at Tietronix Software
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