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The following table and foot notes are intended to identify and provide a mechanism for tracking progress on resolving the short term, high priority issues of the science data systems and infrastructure on the Healy.

	Description
	Difficulty
	Priority
	Who
	Status
	Comment

	
 Multibeam time of day sync
	2
	1
	
	Active
	Sync to re-formatted Datum clock message & 1 PPS

	
 Multibeam precision navigation
	3
	2
	
	
	One Hertz P-Code or Satellite Differential

	
 Stable generic logging
	1
	1
	
	
	Use SCS w/ docs & checklist

	
 Real-time access to SeaBeam data
	3
	1
	
	
	Implement router & socket logger 

	
 SeaBeam center beam to SCS
	1
	1
	
	
	Easy after completion of #4

	
 Configured SGI workstations, disks, tape backup 
	1
	1
	
	
	Need compilers, SMB Client

	
 Real-time access to SCS data on processing systems
	2
	2
	
	On order
	NFS export of SCS logging volume(s)

	
 Expendables
	1
	1
	
	
	Tape, disks, paper, etc.

	
 Access to CTD data via network
	
	
	
	Done
	

	
 Network documentation
	2
	1
	
	
	Wire runs, labels, addresses (IP & Ethernet), versions, etc.

	
 SeaBeam spares
	1
	1
	
	
	Where are they

	
 Basic test equipment in lab spaces
	1
	1
	
	
	Breakout box

	
 Network monitoring
	2
	2
	
	
	SNMP management software

	
 RF interference evaluation in science systems
	2
	2
	
	
	What happens when the HF radios are used heavily

	
 TSG logging
	1
	1
	
	Active
	External temperature calc error?

	
 MB operation checklist
	1
	1
	
	
	

	
 Alternate nav -> SeaBeam
	2
	1
	
	
	Need fallback

	
 Alternate heading -> SeaBeam
	2
	1
	
	
	

	
 Alternate SB offsets capability
	
	
	
	
	

	
 Get SB & Nav offsets (rough)
	1
	1
	
	
	

	
 True SB & Nav offsets
	3
	2
	
	
	In next dry-dock

	
 SeaBeam off-line 8mm tape drive
	1
	1
	
	
	Must happen before science

	
 SB Tape validation procedure
	1
	1
	
	
	Must happen before science

	
 Backup of SCS data
	1
	1
	
	
	

	
 SCS data archive method
	2
	1
	
	
	Before science

	
 SCS restart method
	1
	1
	
	
	Have to know how to restart reliably

	
 SeaBeam UPS batteries
	2
	3
	
	
	Before they fail

	
 Standard SCS displays
	1
	2
	
	
	

	
 Special SCS displays
	2
	2
	
	
	

	
 Real-time Waypoint info in labs
	1
	2
	
	
	

	
 Waypoint interchange
	
	
	Dale
	Active
	

	
 SB magneto-optical boot disk clone and archive
	1
	1
	
	
	Necessary backup

	
 SGI workstation backups (SB and offline)
	1
	1
	
	
	Required to preserve the effort spent on this cruise

	
 Repair 02 workstation
	1
	3
	
	
	One of the SGI 02s is unreliable and should be repaired or replaced.

	
 Upgrade SeaView workstation
	2
	5
	
	
	

	
 Upgrade SeaView software (memory bug)
	2
	4
	
	
	Short term solution in place.

	
 Add 100BT switches
	1
	2
	
	
	

	
 AC Power outlets
	3
	2
	
	
	

	
 SCS sensor reconfiguration without impact on other sensors
	
	
	
	
	

	
 Ship to ship comms
	3
	1
	2
	
	Install in SF

	
 High latitude ship to shore comms.
	4
	1
	
	
	

	
 Wire ways
	
	
	
	
	

	
 Chairs
	
	
	
	
	

	
 Chart/light tables
	
	
	
	
	

	
 Secure for sea
	1
	1
	
	
	

	
 Watchstander Station
	
	
	
	
	

	
 Visiting computer accommodate
	
	
	
	
	

	
 Salinometer
	
	
	
	
	Check out

	
Internal (Science?) web site
	
	
	
	
	


� Multibeam Time of day synchronization:


The SB requires a specific NMEA string to be presented at a specific serial port once pre second in synchronization with an externally applied TTL transition. The Datum GPS station clock emits a suitable sync pulse and a serial message that is not formatted correctly. We tried to re-format it with SCS but were not successful.


Proposed solution: use a serial port in the to-be-installed multibeam socket logger/router to reformat the time string.


� Multibeam precision navigation input:


The best navigation we have found onboard thus far is the Rockwell P-Code GPS receiver. Unfortunately (and amazingly) this receiver is not capable of emitting a new fix every second. The best it can do is every two seconds. Water depths less than about 500 meters this means that the multibeam navigation will not be unique for each ping.


Possible Solutions:


Figure out what we are doing wrong w/ the existing unit


Install a P-Code receiver capable of updating once per second


Install a satellite differential GPS receiver such as a Trimble AG-132 and purchase a satellite subscription.


� Stable generic logging:


Stable reliable logging of all basic data in it’s native format with reliable time tagging is mandatory. The SCS system is probably capable of doing this job. Further documentation of methods and procedures is required. Additional testing of start and restart is required. Some additional loggers probably need to be configured.


� Real-time access to SeaBeam data for post processing


Prior to the implementation of the SCS replacement for the SDN, there was a socket logger capturing and logging the real-time SeaBeam data and providing connectivity between the SeaBeam network and the SDN.


The Michael et. al. cruise requires quick turn around of multibeam data to produce dredge site charts. The onboard science party using the SGI workstations will produce these charts. This requires rapid access to the multibeam and navigation data.


The previous (SDN) data system had a socket logger to capture the SB data in real-time and export it via NFS to the workstations. The SCS is not designed for this and may not be capable of performing this function.


Solution:


During this cruise we configured and tested a Linux-based solution using leftover computer parts. This proof of concept implementation not only provides a reliable TCP/IP Socket logger for the real-time SeaBeam data but also solves the issue of not having the ability to transfer data (and files) to and from the “private” SeaBeam Ethernet. 


File transfer is important for importing sound speed profiles and software updates as well as for exporting data files and debugging information.


This solution could also provide a reliable method for re-formatting the time of day synchronization messages for the SeaBeam.


We propose to re-package this fix into a small rack-mounted PC-architecture computer, document it and its operation, install and test it prior to the Michael cruise.


� SeaBeam center beam to SCS


Water depth is one of the basic pieces of information that many science data sets need and is often crucial for operations such as coring, dredging and taking CTD casts.


In the present configuration the SCS does not have access to the SeaBeam center beam depth. 


Solution:


Extract center beam depth data from the real-time socket logger data, format an NMEA format string and send it to the SCS via a serial port. This implementation is currently in place on the Knorr and the Atlantis.


This could easily be installed in Portsmouth and tested on the transit to Tromso.


� Backup configured SGI workstations: 


We have made significant progress on configuring two of the four SGI 02 workstations for off-line processing. Two systems are installed on the network and pre-compiled binaries for MB-System and GMT were installed along with a collection of utility software.


A spare 100 Gigabyte raid array that was part of the old SDN was installed on one SGI to provide high performance disk space for off-line processing. A spare/alternate plan for this disk space should be developed.


Some additional effort is required to complete this task but we should be sure to backup the existing configurations prior to arrival in San Juan.


An 8mm tape drive suitable for validating the tapes recorded by the SB2112 system is on order and should be installed on this computer prior to departure from Tromso. This should be done and tested at the Portsmouth visit.


Solutions:


Provide spare for disk space


Provide tape drive for validating SeaBeam generated tapes.


Provide tape drive for backup of systems and disks.


� ~Real-time access to SCS data on processing systems


On-board science data processing and special purpose displays will need approximately real-time access to the data collected by the SCS. For Healy-configured and supported workstations, the NT file share handles this capability. Access to this data from other computers such as the SGI workstations and visiting scientists workstations will be greatly facilitated by providing NFS export and ftp access.


Solution:


Add NFS server software to the SCS computer.


Add ftp server software to the SCS computer 


� Expendables


Running out of expendables is awkward and avoidable.


Solution:


A comprehensive list of expendables and realistic use rates must be assembled.


Order enough of everything in time to be onboard prior to departure from Tromso. Paper is heavy and should not be air freighted. Proper (US-sized) paper is not available in Europe.


� Access to CTD data via network


CTD data should be readily available on the network.


Solution:


This may be as simple as network/file system permissions.


� Network documentation


The current network configuration is poorly documented.


Solution:


Get the documentation up to date and in a form (electronic) that is readily maintainable.


� SeaBeam spares


More than a year ago it was clear that the on-board complement of spares for the SeaBeam was incorrect and out of date. It may be desirable to test these spares. Such testing comes with opportunities for familiarization and with risk.


Solution:


Get an appropriate set of spares on board before departure from Tromso.


� Basic test equipment in lab spaces


A basic collection of test equipment should be readily available in the science lab. This ship is too big to get chasing all over the place to find basic tools. The science lab should have a good multi-meter, a break out box, and a good two channel 100 MHz digital oscilloscope.


Solution:


Identify correct equipment and re-allocate or purchase as necessary,.


� Network Monitoring


The SCS and SeaBeam systems depend heavily on TCP/IP Ethernets. Network failures are often difficult to diagnose and recover from. Proper network monitoring software and procedures can help identify potential problems and (along with decent documentation) facilitate recover.


Solution:


In the future purchase only SNMP manageable devices


Procure, install and use SNMP management software now and configure for the existing manageable devices





� RF interference evaluation in science systems


It is possible (likely?) that HF communications will be required in the Arctic during the Michael and/or Bellingham cruises. High power HF comms are likely to cause RF interference in the sonar systems.


Solution:


Test for possible interference now


Document interference if any


Develop procedures (now) to accommodate possible conflicts


� TSG logging


The SCS configuration for the Thermosalinograph has been a problem. It needs to get fixed. 


Solution:


Fix the configuration and verify that it is right. 





� MB operation checklist


A checklist for starting, stopping and daily operations of the multibeam system should be developed and refined over time. The transits from Seattle to Tromso would be a good time to work on this.


� Alternate navigation input to SeaBeam


Each of the inputs to the SeaBeam should have an alternate in the event of a failure. Navigation inputs to the SB2112 are a particular problem because if the navigation reference point (usually the phase center of a GPS antenna) are different then the only way to accommodate the offsets is to have a different version of the SB software.


Approach:


Verify w/ SeaBeam how to accommodate a change to the offset of the navigation source


Implement a second high quality alternate navigation source


Consider doing off-set corrections through the SCS or other science computer.


� Alternate heading -> SeaBeam


Heading is another possible single point of failure that could render the SeaBeam useless.


Approach:


implement a method to provide input from either gyro or the 3DF


log which gyro input is being used


� Alternate SB offsets capability


As currently configured, the SeaBeam applies offset corrections through calibration data compiled into the executables. Some way has to be found to allow use of alternate sources.


Approach:


Evaluate difficulty of providing offset normalization through the SCS


Evaluate difficulty of providing offset normalization with some other science computer.


Evaluate difficulty of providing offset normalization through the IBS


Explore w/ SBI how multiple offsets could be accommodated


Develop multiple boot disk configurations on MO.


� Get SB & Nav offsets (rough)


It appears that no offset survey of transducers and navigation references was done during construction. Until we can get a high quality survey done, we will have to live with estimates and crude measurements.


Solution:


Assemble the best estimate we can get at this time. Document this as best possible.


� True SB & Nav offsets


At the next dry docking a through optical survey should be done and documented.


� SeaBeam off-line 8mm tape drive


It is likely (at least in the short term) that the 8mm data tapes that the SB2112 writes will be the archive media for this system. In order to insure that the tapes are written properly, each tape should be read and cataloged after it is finished.


Solution:


Purchase a suitable tape drive


Connect it to an off-line SGI workstation, preferable the one attached to the raid array. This drive can also be used for backing up selected files.


� SB Tape validation procedure


A procedure for validating each real-time SB tape should be developed and implemented.


Solution:


Develop and document the procedure. Train operators.


� Backup of SCS data


The data logged by the SCS is cruicial to the short term and long term utility of the data. A robust backup method is required.


Solution:


Develop and document the backup (and verification) procedures. Train operators. 


� SCS data archive method


The data logged by the SCS (and it’s supporting meta-data) must find their way to the national archives in a reliable and expedient way.


Solution:


Develop, document and implement a method. Train operators. Periodically review the effectiveness of the method.


� SCS restart method


Sooner or later, the SCS will crash or suffer other casualties. Expedient and complete restart is important to maximize the science return.


Solution:


Develop, document and test the restart method. Train operators. Provide a check list.


� SB UPS batteries


The UPS that was delivered with the SeaBeam 2112 is at least four years old and the batteries need to be replaced.


Solution:


Order new batteries, install and test. Add to PM schedule.


� Standard SCS displays


There should be a small number of standard displays in SCS that can be routed to the ship’s CCTV system.


Solution:


Define displays, develop, document and deploy. Insure that they start up automatically. Review periodically and modify as appropriate.


� Special SCS displays


There may be a need for special SCS displays such as for dredging or two ship operations.


Process:


Investigate needs.


� Real-time Waypoint info in labs


Ship information including distance, time and bearing to the next way point as well as course speed, and perhaps other things are an important asset for science personnel and watch standers.


Solution:


Provide the necessary data to SCS.


Create, document and test suitable display(s.)





� Waypoint interchange


Reducing the effort and probability of transcription errors in exchanging waypoints between the lab and the bridge and between the bridge and collaborating vessels is important.


Approach:


Learn how to read and write IBS waypoint information on floppy


Implement and document a method


Use sneaker net in the short term


Consider direct (ftp?) access via network.


� SB magneto-optical boot disk clone and archive


The SB2112 boots from a (relatively fragile) magneto-optical disk. A spare alternate should be readily available in the lab. One or more tested alternates should be kept in a safe place.


Solution:


Order spare disks


Make copies and label them clearly.


Document the process.


Store them appropriately.


� SGI workstation backups


No backups exist for the two Indy workstations that are part of the SeaBeam 2112. The recently configured O2 workstations are not backed up.


Solution:


Develop and document backup plan


Implement backup schedule


Do it (and check them) regularly.


� Repair 02 workstation


One of the four SGI 02 workstations is reporting memory problems and should be repaired. It should be considered an onboard spare.


Solution:


Get it fixed and back to the ship before Tromso.


� Upgrade SeaView workstation


The workstation and software package provided with the SeaBeam 2112 will be the default method for processing multibeam data in cases where the science party does not bring additional expertise. The existing computer is relatively underpowered for the task.


Solution:


Purchase a current model, properly configured workstation.


Get suitable license key(s) from SeaBeam.


Install, configure and test.


� Upgrade SeaSurvey software (memory bug)


There is a relatively well-known bug in the existing version of the SeaSurvey software. This bug causes the application to shut down eventually. A short term fix of adding more swap space will make this bug happen less often.


Solution:


Install updated software from SeaBeam.


� Add 100BT switches


The existing fiber backbone is a great convenience but fiber to the desk top is proving to be unnecessarily complicated. 


Solution:


In the short term, distribute managed 10/100BaseT switching hubs in strategic locations to facilitate connection of workstations and laptops.


Immediate locations are in the labs and the science conference room.


In the longer term, migrate the 10BaseFL network to 100BaseFL


� AC Power outlets


There is a chronic shortage of 115 volt outlets in the lab spaces.


Solution:


Short term: add outlet strips


Long term: replace duplex receptacles with quad receptacles or permanent outlet strips.


� SCS sensor reconfiguration without impact on other sensors


At the present time, we do not know how to reconfigure and active a logging process without shutting down all SCS logging and output and restarting. This limitation severely restricts the ability to add/subtract or modify data acquisition during a cruise.


Possible solutions:


Find a way to enable this capability


Use SCS only for most basic acquisition and find some alternate for special purpose data streams


Replace SCS


� Ship to ship comms


The two-ship operation during the Michael cruise requires significant exchange of digital data to support science decision making. Data to be exchanged will include wayoints, track lines, multibeam data, seismic data and other


� High latitude ship to shore comms


Reliable data communications (email) have become essential to running the at-sea science enterprise, to supporting the data systems and to routing ship’s operations. We have come to rely on INMARSAT for this service. At the high latitudes that the Healy will routinely work, INMARSAT will not provide service.


One or more alternate methods must be in place for the Michael cruise.


Solution:


Identify likely sources, test and implement prior to departure from Tromso.


� Wire ways


The organic nature of shipboard data systems results in new wires being run around the lab spaces periodically. Some of these are (initially) thought to be very short term while others tend to be semi-permanent. There is not reasonable method for routing wires within the labs and the result is an ugly chaos of wires draped through the overheads and light fixtures.


Terminal/junction boxes for service access to signals.


Solution:


Install readily accessible wire trays to route wires around the lab spaces.


� Chairs


There seems to be a substantial miss-match between the need for chairs and their availability.


� Chart/light tables


There are not chart tables or light tables in the science spaces.


Solution:


There should be one of each. One should be near the watch standers console and used for directing the current science activity. The other (probably the light table) should be in a lab/work space where planning for future operations and analysis of data can be done without distraction from the current science operations.


� Secure for sea


Numerous pieces of large, heavy and expensive equipment are not secured for sea much less for breaking ice.


� Watchstander Station


Single location where an underway or on station science watch stander can monitor/control status of all data acquistion.


� Visiting computer accommodate


Figure out how to minimize the effort required to accommodate visiting people’s laptops. Document setup, email, file access etc.


� 


� Internal Website


Facilitate communications, meal hours, cruise planning, cruise plan, etc.
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