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1. Train Operating System

The Train Operating System (TOS) is designed for the purpose of operating electronic trains and providing automatic resource protection and management. It should provide a useful interface that provides useful feedback and allows simple control of the system. The system will utilize a multi-process model that divides the task of managing the system into multiple unique tasks. These multiple processes are the TrackManager, ResourceManager, TrainManager, DCCManager, and a graphical interface. Tying these processes together will be the  Multi-Process Messaging Server.

1.1 Track Manager


The TrackManager is primarily responsible for loading track data from a file into memory and providing that data to the rest of the system. It can also load new data from a different file during use and is responsible for updating the system when this data is changed.


The track manager has the following definied functions. It, upon request, must return a message to the requestor containing the data for the currently loaded track definition. It must, upon request, update the requesting application if the currently loaded track data changes. It must, upon request, reload new track data from a specified file when a load from file message is received.

1.2 Resource Manager


The Resource Manger has the responsibility to delegate the ownership of track resources to trains running on the track. It must maintain the integrity of the track by insuring that no two trains can control the same resources at the same time. It may also be responsible for controlling the state of various resources, such as turnout, which can exist in multiple states.


The resource manager must, upon request, either deny or grant requests to own resources. I must, upon request, release ownership of resources. It must retain in memory the current ownership of resources. It may be altered to provide smart resource management and deny resource that may create dangerous conditions on the track.

1.3 Train Manager


The train manager is responsible for maintaining the state of various trains running on the track. It should be responsible for requesting and releasing resources needed by the trains to continue running. It should control the speed of the trains and stop them if necessary to protect the trains from occupying track resources they do not own and preventing them from colliding. 


The train manager must accept commands to add trains to the track, it must respond to commands to modify the speed of trains and control there path along the track. 

1.4 DCC Manager


The DCCManager is responsible for accepting command for setting train speed and direction and setting of turnouts by communicating to the NCE Command Station. It is also responsible for communicating the status of sensors on the layout to the rest of the system.


It must respond to all appropriate commands that must be interpreted and delivered to the track and any device on it.

1.5 User Interface


The user interface is responsible for allowing humans to interact with the system and control the trains and resources manually. It will also provide useful feedback to the user.

1.6 Multi-Process Messaging Server


The Multi-Process Messaging Server is responsible for passing messages, data, and signals between the separate applications. It must ensure that the proper applications receive the messages that they are sent.


The server must respond to any requests for sending and receiving messages.

2. Use of the System


All that is needed to run the system on the machine in the current version is to simply run all of the necessary processes concurrently. There is no need to start them in a particular order. Once started the server and the client wait for each other to open the same named pipe on the system. Once both sides have started communication begins with that client. Also not all processes need to be running for the system to operate with limited functionality. However if a process is terminated the system in its current version cannot recover from this, and both the clients and the server must be restarted to continue. 

3. Current Status


As of  4-29-2007 the system sits in an incomplete but stable state. It is approximately 70% complete. The user interface and the TrainManager components remain uncompleted. The user interface contains simple and primitive display functionality for displaying the loaded track, resource ownership, and which section a train currently is. It contains only commands originally intended for testing and debugging and contains very little automated running features.

 
The TrainManager remains very incomplete and is only capable of adding and removing trains from the track and storing train data. It currently does not do any automated functions. The ResourceManager, DCCManager, and TrackManager contain all necessary functionality but can still be expanded for further functionality.


The Messaging Server needs to have Mutex protection built into the messaging queues, in its current version the threads can content over the messaging queues and cause potentially unexpected results.


The system currently needs a great deal of work yet to become user operable.

PAGE  
1

