Notes from Inter-node communications Brainstorming meeting #1

Outline by Tom O., notes By Mark C. 2/13/03

Present: Tom O'Reilly, Kent Headley, Lance McBride, Wayne Radichonski, Tim Meese, Ed Mellinger, Mark Chaffey (I might have missed a few).

Action items from meeting:

1. Wayne will investigate hardware for communications board.

2. Mark C. will develop link budget and review Optical transmitters and receivers.

3. Mark C. will draft comm. Requirements spec. to review along with hardware at next meeting.

Node-to-node communications requirements:

· Clock synchronization to MOOS specification.

· Autonomous event response

· Network relay 

Overall issues with inter-node links:

· Datalink, physical layers

SIAM wants inter-node communications to be transparent above the DATA LINK layer, including any power management issues associated with communications. The general consensus was that this should be possible.

· Data rates

SIAM protocols do not require high data rates

We’ve run distributed object protocols at 7800 baud

But higher rates are desirable depending on instrument rates.

The MOOS mooring has made a commitment to an all-optical network at least through the MSE2004 installation. It is difficult to pin down an exact data rate requirement for SIAM, although RMI services ran successfully over the Globalstar 7800 baud. Using an all-optical network there probably is not a significant increase in communications power consumption until you get over around 100mb/sec. The MOOS optical network design should trade off power consumption and bandwidth to offer the highest bandwidth possible at minimum average power usage. The minimum bandwidth needs to be constrained. Mark C. suggests setting minimum at 200kb/sec. as a starting point..

Inter-node coordination in a severely power limited network How to manage communications between nodes when you are trying to keep the processors is idle or sleep mode as much as possible.

Ed suggests that power to node is approximately 10Watt average. Mark suggests that system infrastructure goal be to consume < 10% of total available power. Total power available current target is 20Watts (Ed), with our planned 6 - 7 MOOS nodes the average power target for each node is around 300 milliwatts average power consumption. Obviously node will need to be in power-save sleep mode as much as possible. 

Implementation option A: Distributed communication schedules

· Each node specifies communication schedule (for data transmission, clock synchronization, etc)

· Schedules are constructed such that all relays from mooring to RIN are sometimes energized simultaneously

· Shore must be made aware of this “all on” state

· During special “network initialization” period when all nodes are awake:

· Each node sends schedule to master node

· Master recomputes schedule for each node, depending on network topology and requirements of other nodes

· Master sends modified schedule to all nodes

Option A: Distributed communication schedules Issues

Fault tolerance: requires synchronized clocks

Maximum sleep period?

Fault tolerance: what if one or more nodes isn’t able to participate in initial schedule exchange?

Distributed event response is problematic

This A option of time scheduling was not received favorably due to it's complexity and other issues.

Option B: assertive wakeup

· Traffic on a node’s network interface causes node to wakeup 

A node sends message to the node it wishes to use; causes destination node to wakeup if it’s asleep

Issues:

· What hardware is required?

The Ethernet switch Wayne has been investigating for the communications card may be able to manage power saving for the network transmitters.

· Can message which caused wake-up also be processed, or is it lost?

Probably lost although it's possible that the retry delay time can be modified at the data link layer to allow rapid retry to get nodes up and receiving data. 

· May take multiple messages to wake given node, depending on network topology

Can internet protocols be used “as is”, or must they be tunneled through another protocol?

Plan will be to try to use IP protocols as is except for some possible modifications at the data link layer. Wayne and Lance suggest that TCP/IP level protocols will not "see" effects of routing through powered-down nodes.
· Node “pager” functions?

Wakeup from sleep

Reset

These two special communications functions, wake-up and reset were requested to be added to the system design requirements. Some discussion of packet scheme to accomplish this, the so called "magic packet".

· RS-485 node interconnect (short haul network connection)

The current proposal has local connections to near by nodes using EIA-485 connections at 100-200kbaud and using PPP drivers. Does application software need to explicitly wake up sleeping nodes, or can lower-level "hooks" do this? Some discussion of power management and one suggestion was to use something such as break character to wakeup the receive node. One thought was that this could be implemented easily. Ed Mellinger suggested that same scheme as long-haul communications be used only with different media (copper). This would eliminate having to develop and build two separate power saving/wakeup schemes. 10BASE T has disadvantages for short haul - sensitive to impedance changes in cable and connectors. Might require qualification of connectors and cable. Maximum run would be less then 100 meters. Short haul connection would not necessarily support full time-sync accuracy.

· Time-sync signals

How often would the time sync signal have to propagate through and synchronize local clocks?
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