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CLAIMS:

1. A control system for controlling a robotic agent, the control system comprising:
a task controller to control a robotic agent in performing an assigned role of a task,

wherein the task controller is configured to initiate performance by the robotic agent of the
assigned role of the task and to report completion of the performance of the assigned role of
the task by the robotic agent; and

a status manager to communicate with the task controller and configured to:
maintain status information for the robotic agent, wherein the status
information for the robotic agent includes:

a task state of the robotic agent representing a vote of the robotic agent
for the task;
one or more peer task states of one or more peer robotic agents
representing one or more votes of the one or more peer robotic agents
for the task; and
a consensus task state representing a consensus vote for the task;

determine the consensus task state based on whether the robotic agent is operating as
a participating agent or a monitoring agent, wherein

the task state of the robotic agent is considered when determining the
consensus task state when the robotic agent is operating as a participating
agent, and wherein
the task state of the robotic agent is not considered when determining the
consensus task state when the robotic agent is operating as a monitoring agent;

and
subscribe to status information for a second task from at least one peer robotic
agent of the one or more peer robotic agents based on whether the task and
the second task are interdependent.

2. The control system of claim 1, further comprising a peer to peer communications
system to communicate with the status manager and to receive a first status message
from at least one of the one or more peer robotic agents, the first status message
including peer status information reported by one of the one or more peer robotic
agents.

3. The control system of claim 2, wherein the status manager is
further configured to update the status information of the robotic agent in response to
a change of at least one of the task state of the robotic agent or the one or more peer
task states, wherein
the change is determined based on the peer status information included in the first
status message.

4. The control system of claim 1, wherein the consensus task state represents that a
predetermined quantity of the robotic agents that are operating as participating agents
agree on a same task status.
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5. The control system of claim 2, wherein the status manager is further configured to:
evaluate version information included in the first status message to determine

whether the first status message reports more current peer status information than
the status information of the robotic agent before updating the status information of
the robotic agent based on the first status message.

6. The control system of claim 2, wherein the peer to peer communications system is
further configured to send a second status message to at least one of the one or more
peer robotic agents in response to the status manager updating the status information
of the robotic agent, the second status message including the status information
stored at the robotic agent.

7. A method comprising:
storing, at a first device of a plurality of devices:

a first task state corresponding to the first device representing a vote of the first
device for a task;

other task states corresponding to other devices of the plurality of devices
representing other votes of the other devices for the task; and

a consensus task state representing a consensus vote for the task,
wherein the first task state and the other task states are associated with the task, the task to be
performed by one or more devices of the plurality of devices;

determining the consensus task state based on whether the first device is operating as a
participating agent or a monitoring agent,

wherein the first task state of the first device is considered when determining the
consensus task state when the first device is operating in the as a participating agent, and

wherein the first task state of the first device is not considered when determining
the consensus task state when the first device is operating as a monitoring agent; and

subscribing to status information for a second task from at least one device of the other
devices based on whether the task and the second task are interdependent.

8. The method of claim 7, further comprising transmitting a message from the first device
to the other devices in response to determining a change in at least

one of the first task state, one or more of the other tasks states, or the consensus task
state, wherein the message indicates the determined change, and wherein the message is
transmitted when the first device is operating as a participating agent.

9. The method of claim 8, wherein the message is transmitted via peer-to-peer
communication.

10. The method of claim 9, wherein the message is transmitted using optimistic replication.
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11. The method of claim 7, further comprising transmitting a message from the first device
to each of the other devices in response to determining a change in at least one of the
one or more of the other tasks states or the consensus task state,
wherein the message indicates the determined change, and wherein the message is
transmitted when the first device is operating as a monitoring agent.

12. The method claim 7, further comprising updating a particular task state of the other task
states in response to receiving a second message from one of the other
devices, wherein the particular task state corresponds to a particular device of the other
devices, and wherein the second message indicates that the particular device has voted
to transition the consensus task state to a next task state.

13. The method of claim 12, further comprising in response to
updating the at least one of the other task states:

updating, at the first device, the particular task state to the next task state; and
determining the consensus task state, wherein determining the consensus task state

comprises determining whether a predetermined quantity of the plurality of
devices agree on the next task state.

14. The method of claim 7, further comprising, when the first device is operating as a
monitoring agent, transitioning the first device from operating as a monitoring agent to
operating as a participating agent in response to updating the consensus task state to a
next task state, wherein the first device is to perform an action associated with the next
task state.

15. A computer-readable storage medium
comprising instructions that, when executed by a processor, cause the processor to:

store, at a first device of a plurality of devices:
a first task state corresponding to the first device representing a vote of the first
device for a task;

task states corresponding to other devices of the plurality of devices representing
other votes of the other devices for the task; and

a consensus task state representing a consensus vote for the task,
wherein the first task state and the task states are associated with the task, the

task to be performed by one or more devices of the plurality of devices;
determine the consensus task state based on whether the first device is operating as

a participating agent or a monitoring agent,
wherein the first task state is considered when determining the consensus task state

when the first device is operating as a participating agent, and
wherein the first task state is not considered when determining the consensus task

state when the first device is operating as a monitoring agent; and
subscribe to status information for a second task from at least one device of the other
devices based on whether the task and the second task are interdependent.
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16. The computer-readable storage medium of claim 15, further comprising instructions
that, when executed by the processor, cause the

processor to:
update the first task state in response to a determination that execution of a portion of

the task to be performed by the one or more devices is complete; and
transmit, from the first device to each of the other devices, a message that indicates the

updated first task state.

17. The computer-readable storage medium of claim 15, wherein the message includes the
updated first task state, the task states, and the consensus task state.

18. The computer-readable storage medium of claim 15, further comprising instructions
that, when executed by the processor, cause the processor to:

receive a second message from a second device of the plurality of devices,
wherein the second device stores task state information for each device operating as a
participating agent, and wherein the second message includes the task state
information stored at the second device;

update at least one of the task states corresponding to at least one of the other
devices based on the task state information included in the second message; and

send a third message to one or more of the other devices that includes the
updated task states.

19. The computer-readable storage medium of claim 18, further comprising instructions
that, when executed by the processor, cause the processor to determine whether to
update the consensus task state in response to receiving the second message.

20. The computer-readable storage medium of claim 19, wherein the second message
includes version information.

21. The computer-readable storage medium of claim 20, further comprising instructions
that, when executed by the processor, cause the processor to determine whether to
update at least one of the task states corresponding to at least one of the other devices
based on the version information included in the second message,
wherein the first device updates at least one of the task states when the version
information indicates that the task state information stored at the second device is
more recent than the task states stored at the first device.
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