Rover Software Design Elements – Targeting Pt. Lobos dives Dec 17 and 18
The Design Elements described in this document are the result of Nov 6 discussion between Chase and Henthorn concerning the design of the Rover “main program”, or Executive. The concepts distilled from that discussion will guide the development of the overall development, but particularly the high level logic that will manage transitions between phases of operation (refer to Benthic Rover Operational Scenario, Benthic Rover Software Plan, and SW_Tasks documents for background).

Rather than submitting a complete design for review, we’re presenting the key design elements that will be used during development. The review of the design will consist of a more free-flowing discussion of how the design elements will be used when constructing the software.
1. Threads – we will make liberal us of Ruby threads on development of the Rover control software. The thread model used by Ruby makes managing threads simple, but the normal pitfalls still exist. We will attempt to minimize and eliminate potential problems by:

a. Carefully manage/limit access shared memory. Threads will communicate through the class interfaces of the state objects, not simply through scoping rules.
b. Avoiding potential for deadlocks. Although the mission operation sequencing of the Rover, with clear and distinct phases of operation, naturally reduces potential for deadlocking over resources, the possibility obviously still exists. We will avoid deadlocks by requesting and locking resources in a standardized order.
c. In general, mission states will map one-to-one to threads. The Rover missions can be logically described as a series of states and transitions between them. We have made heavy use of state diagrams to model most aspects of the Rover mission. The software design will map closely to those models.

d. Thread time limits. Whenever appropriate, parent threads that create worker threads will not hand-off complete control to the worker thread. This will allow the parent thread to monitor, stop, and/or restart a worker thread if necessary.
2. State-Transition Diagrams. As previously mentioned, the design will rely heavily on state diagrams to model the sequence of operations.

a. The states, or phases, of operations in the models will be mapped fairly directly to Ruby classes and objects that contain the logic to carry-out the operations for that state. Each state class will have a “run” method that, in most cases, will launch a worker thread to carry-out the processing. The parent thread can then perform other processing (like checking for other potential problems, checking for message from the surface, etc.).
b. Transitions between states can be precisely described based on the results of those operations. We plan on eventually using a table, set-up before the mission starts, to describe and control transitions and running state objects.
3. Global objects will be implemented as member objects of a singleton Configuration object.

