Scheme for ‘walkaround’ for CBUS DCC system

With the existing CAB scheme, each CAB that had a loco associated with it sends a ‘keepalive’ CBUS packet every 4 seconds. This is just a speed and direction packet (DSPD). The command station (CS) has a counter associated with each slot which is set back to a value of 5 every time a speed / dir packet (DSPD) is received for that slot but will count down to zero at a rate of 4 seconds per count if no packets are received. At this stage the slot will timeout and the handle will be released for another CAB or loco. Hence a slot will timeout after 20 seconds.  This same timeout can be used for a CAB walkaround as follows.
When a CAB requests a handle for a loco (handle = slot number = ‘session’) this handle (one byte) is stored in the CAB EEPROM. Also, the process of being allocated a handle gives the CAB a CAN_id. If the CAB is now disconnected and then replugged, the PIC reset sequence looks to see if the value in the EEPROM is a valid handle or the default of 0xFF. Valid values are 00 to 0x1F as there are presently 32 slots. If it is a valid value, the CAB sends a QLOC (query loco) CBUS frame

<CAN header><0x22><handle>  Query message

The CS checks if this handle is allocated to a slot and if so, replies with a PLOC. This sends all the information associated with that slot. If not allocated, it replies with an error message (ERR) having the following format
<CAN header><0x63><requested handle><dummy byte><3>

This is error message 3 as 1 and 2 are already used. The normal format for an error message is <0x63><addr hi><addr lo><error number> but in this case there is no address specified so the handle is used so the CAB can recognise that the error message was for it and not another CAB. If the CAB gets this error message, it clears its EEPROM to the default and resets normally, prompting for a new loco. 

If it gets a PLOC message with the corresponding handle to the query, it takes the loco data from this and loads it into its various RAM registers and displays as if it had not been disconnected. Hence you get a walkaround time of about 20 seconds. This is also useful if the CAB suffers a brownout or a watchdog reset. It will automatically reload itself with the slot data and carry on as if nothing had happened.  
Other considerations.

The above scheme assumes the CS does not lose its data during a session. As the CS will be reset (cleared) during a power-on reset, but the CABs will have their last handle in EEPROM, the CS issues a master reset CBUS message (ARST) when it resets. Any CAB that is plugged in will recognise this and clear its last handle and reset as normal.

The scheme is not foolproof. If a CAB has been used (has a handle in EEPROM) and then disconnected and left for more than 20 seconds, another CAB can be allocated the same slot. If the original CAB is now plugged in again, it will get a valid PLOC message and so you will have two CABs controlling the same loco.
This can overcome if the CABs had a local reset facility. If  the ‘Prog’  button is held in while it is being replugged, this will reset the CAB and clear any stored handle. 
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