21-May-2007 -  MARS-software-resource-estimate-rev4
These notes accompany the MARS-software-resource-estimate-rev4.xls spreadsheet. The major item numbers (1-8) reference the sub-elements identified during the ‘mile-high survey’ and have been kept consistent with the system block diagram and the summary sheets from that work for easy reference.

Assumption: When determining tasks and time estimates the goal in mind was to be able to have a self-sustaining and robust operational facility with a life span on order of 5-10 years - or longer. We also assumed we would have reasonably good level of support during the initial year or two for the PMACS subsystems and perhaps lesser-to-no level of support for the DCS portions of the system.

Up to this point  (rev 4) the estimators have been the team of R.Schramm, M.Risi, B.Herlien and P. Braccio.

Three significant items remain to be scoped which, to our minds need additional direction as to which way to proceed and/or would require a significant investment of time to begin to scope. 
Item 2: Power Supply Controller. We have scoped tasks as if this were to be part of the operational system. However numerous safety concerns were raised as to if this subsystem should even be implemented. 
Item 7: The Out-of-Band Controller duplication or replacement. There is an assessment that needs to be made of how to proceed.  Can/should we plan to duplicate or replace the hardware and software.  Note that the two primary functions are:

1) out-of-band serial communications which could possibly be dealt with using off-the-shelf hardware for MARS needs (but pos. not Neptune needs).

2) 1 pulse-per-second timing. It was noted that we need to engineer a similar solution for the Wet-node simulator so MARS might be able to leverage that work if we were to replace the OBCs.

Item 9.1: Medium Voltage System sensors – Little was known as to what sensors will need to be monitored/managed on the MV sub-system.  It is assumed these will need to be integrated into the PMACS Server and Primary PMACS Client GUI. Who is to provide this integration – APL/PMACS developers, Alcatel, MBARI or other?

NOTES TO ACCOMPANY SPREADSHEET

1.1 Operations and Maintenance Manual.  Pretty good start exists. Needs section on how to upload new executable to NPC. Documentation tasks always take longer than expected to do well.  It might be nice to include some screen captures of hardware setup and pictures of jumper settings.  Confidence at 3 because may get surprises when actually go through some of the configuration exercises that are being documented.

1.2 We know very little about in-band XML-RPC interface besides the basics of what it is. Confidence is at 3 as we haven’t research the best way to go about doing this.  Are there protocol analyzers for this, do we dig through the code? It appears to be documented to the level of function calls however the doc needs to be compared to what was actually implemented. Interactions w/OBC are not well understood. Also there should be notes on extended the existing XML-RPC interface. There should be unit test approach taken to confirm software performs as expected.
1.3 Similar to 1.2 via the out-of-band OBC. Banging on the console interface might also be a good idea.  Make sure that it can handle <CR><LF> as wells as <CR> line termination.  Also see if it recovers gracefully from bad baud rates, control chars, etc.
1.4 Task rolled into 1.5.

1.5 Node Power Control is the core CPU in the low voltage system. We need to be able to build/replace and possibly extend functionality. We need the capability to do so in-house.  The entire capability needs to be ‘archived’, not just the source code.
1.6  Logging directly into NPC’s  pc104 is high-risk operation and should be minimized. Ie. normal ops is should be turnkey and the manual start-up should be the exception, not the other way around. 
1.7 Existing documentation is sometimes confusing as to which operations are performed in which of the PMACS subsystems – partially due to inconsistent naming of subsystems.  Eg. circuit breaker functions in NPC, ground faults handled in PMACS server. PMACS Client same as PMACS Primary or PMACS Console? Basically just a documentation task to tighten up and verify against as-built system. 

1.8 Test long duration uptime on NPC for memory leaks, log file growth etc. This may take only 2 days to perform (over several weeks), but what happens if a memory leak is discovered, or the file system is filling up? Hence the low confidence.
1.9  At a very minimum, the NPC flash memory should be cloned and archived in case of failure or corruption (see 1.10).
1.10 The NPC uses the ext2 file system which is not journaling. Recommend switching to a journaling file system that is not as prone to corruption.  If the kernel supports ext3 then the change should be fairly easy, if not then there could be a significant effort in a) back porting ext3 to the existing distro or b) putting together a new distro that support a journaling file system. I'm adding a task 1.10.  
1.11 Can files be transferred or edited via OBC?  Would this capability ever be needed to restore the in band communication system?

2.1 Although much of the APL/UW code appears to be in source control. Source code location for the PSC  was not clearly identified. (ie. Could be trivial task or a non-issue.)
2.2  Finish PSC O&M manual. Note that some helpful info re PSC was found at tail-end of draft NPC O&M manual.
2.3 Clone the PSC  (it’s a different pc104 and mini-linux than the NPC). At review some question the need/wisdom of having the PSC at all.  Ie. Should thje HV supply be remotely controlled for safety reasons.. (see 2.6)
2.4 Similar to NPC ( 1.2 above)  but for PSC.
2.5 Similar to NPC ( 1.3 above)  but for PSC.
2.6 Safety issue. We need to get EE support to tell us what to do.

2.7 At a very minimum, the PSC  flash memory should be cloned and archived in case of failure or corruption.
2.8 Implement journaling file system (see 1.10 above)
3.1 Verify source code is current

 in version control Looks OK

3.2 Document complete build of server. To make sure the document works someone (not the author) should use the document to install Linux and bring up a clone of the PMACS server.

3.3 In addition to archiving the source code and scripts we need to capture open source tools that those scripts run on: Python,  SOAPpy, RoundRobin,Ruby etc 
3.4 In addition to capturing source code, need to be able to build system back to specific operational releases – eg ‘tagged builds’
3.5 Common software engineering  ‘best practice’ to implement separate test

and production servers. It should all be straight forward, but often you may find ‘gotchas’ when you do this after-the-fact.  This step is a good test of 3.1 – 3.4

3.6 The hard drive should be should be cloned and archived in case of failure. This should be beyond the usual imaging that IS does when it build a new machine, to capture all the installed toolsets, configuration and registry settings.
3.7 Need O & M manual for this critical subsystem, don't really know how long this would take as software archeology may be required.
4.1 – 4.8 More or less the mirror of section 3.  Added a task 4.9 which is analogous to 3.5 above.  4.5 and 4.6 need to be explored more as part of  2.6
5.1 – 5.4 Could this be merged into section 3 and actually become a seamless part of the PMACS server?

6.1 – Similar to 3.2, need to be able to rebuild this server.

6.2 - 6.7 Document, archive open source and configuration files, monitor log growth, on each of 3d party sub-systems indicated. Its all off-the-shelf open source but the configuration would be custom.
6.8 The hard drive should be should be cloned and archived in case of failure. This should be beyond the usual imaging that IS does when it build a new machine, to capture all the installed toolsets, configuration and registry settings.

7.1 – 7.8 CI can't forecast estimates on the OBC until its known what is going to be done.  I think there is a larger question.  If we could get all the intellectual property for the OBC would we want it?  If it's determined that we should design a new OBC, forecasting the labor to duplicate the existing OBC is moot.  I would focus on 7.3 which is rightly ? days effort with ? confidence right now.
8.1.1 – 8.9 We simply can't accurately estimate times for these tasks without spending considerable time (prob.  probably have to spend a week on this system to even begin giving "best guess". )  As with the OBC - we need to ask whether the DCS web interface has enough value to maintain it.  Pete B. is using a suite of tools to deal with the Cisco switches or just logging into them directly.  If we change the OBC it will also impact this section significantly.
9.1 Little was known as to what sensors will need to be monitored/managed on the MV sub-system.  It is assumed these will need to be integrated into the PMACS Server and Primary client apps. Who is to provide this integration – APL/PMACS developers, Alcatel, MBARI or other?
9.2 Need consistent document control system for O&M manuals and drawings

9.3 Need to capture & document all network / switch /router configurations as determined by MBARI IS department (Pete).  Need to test rebuilding same by OBC. (Redundant – (kept for number consistence with backup docs. See items 6.6 and 7.6 above)
9.4 NPC, PSC and PMACS Server as a minimum should be hot spared. To minimize downtime on failures.

9.5 Mock experiment task.  All of the FAT tests seem to be testing the infrastructure, but not necessarily testing it as it would be used in an experiment.  I think this would be a valuable end-to-end exercise before deploying the system.

9.6 Recommend planning on turning the node around at least twice in the first year.  Realistically we will probably have to do it, so why not just plan on it.

