	IMPACT IDPU Software Design Review CLOSURE STATUS                    (8/27/02)



	Action   No.
	Action Item TITLE
	ORIGINATOR
	STATUS
	DATE CLOSED

	1
	RAM Memory SEU rate


	Jerry Hengemihle
	Response 2002-9-19
	

	2
	SSR status 


	Jerry Hengemihle
	Response 2002-9-18
	

	3
	Triana and Swift Lessons learned 


	Jerry Hengemihle
	Pending Project
	

	4
	80196 Lessons Learned


	Jerry Hengemihle
	Pending Project
	

	5
	Hold STEREO 1553 Telcon 


	Jerry Hengemihle
	Pending Project
	

	6
	Autonomous reset 


	Jerry Hengemihle
	Response 2002-9-18
	

	7
	IDPU reboot and SEP operation


	Jerry Hengemihle
	Response 2002-9-19
	

	8
	Health and safety monitoring


	Jerry Hengemihle
	Response 2002-9-19
	

	9
	PLASTIC HW/SW ICD


	Jerry Hengemihle
	Response 2002-9-21
	

	10
	Verification of CPU loading


	Jerry Hengemihle
	Response 2002-9-21
	

	11
	Valid Mode Codes


	Harry Culver
	Pending APL input
	

	12
	Commercial configuration management tool


	Kequan Luu
	Response 2002-9-18
	

	13
	Timing Requirement verification


	Kequan Luu
	Response 2002-9-18
	

	14
	Software Testing


	Kequan Luu
	Response 2002-9-21
	

	15
	Software ICD’s


	Kequan Luu
	Response 2002-9-18
	

	16
	CPU Processing time


	Kequan Luu
	Response 2002-9-21
	

	17
	Critical Commands


	Kequan Luu
	Response 2002-9-18
	

	18
	Increase number of ground systems


	Kequan Luu
	Response 2002-9-18
	

	19
	Implement NOOP command


	Kequan Luu
	Response 2002-9-18
	


	
	Action Item


	    Number:    1

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	IDPU Software Design
	

	
	Date:
	August 22, 2002
	

	
	
	
	

	Originator:
	Jerry Hengemihle

Kequan Luu
	Phone:                            
	301-345-4005

301-286-2900
	Organization:
	GSFC/460

GSFC/582

	Category:
	IDPU Software Design

	Title:
	RAM Memory SEU rate

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	Jerry Hengemihle:

The microprocessor RAM memory is likely to incur SEUs.  The LET for the baseline RAM is less than 1.  EDAC is not implemented resulting in a probability that uplink commands and critical control data might be corrupted on-orbit.  Action requested is to redesign board with upset proof RAM memories (LET >30).

Kequan Luu:

Consider replacing “soft” RAM with Rad-hard RAM to increase flexibility of running the code from RAM and in-flight code modifications.



	Supporting Rationale:
	

	Response:
	2002-9-19   Dave Curtis

  IMPACT will replace the soft UTMC 7Q512 SRAMs with harder UTMC9Q512 parts.  Project has agreed to the cost and power requirements for this change.  The 9Q part upset rate will cause a code error every 100 years typically, with the chance of an error during a huge flare being one in a thousand.  The only uncertainty is the sensitivity of these parts to proton-induced SEUs.  A proton SEU test is being arranged.


	
	Action Item


	    Number:    2

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	IDPU Software Design
	

	
	Date:
	August 22, 2002
	

	
	
	
	

	Originator:
	Jerry Hengemihle
	Phone:                            
	301-345-4005
	Organization:
	GSFC/460

	Category:
	IDPU Software Design

	Title:
	SSR status 

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	Software design includes a feature to send only housekeeping data to the spacecraft if the spacecraft status indicates the IMPACT SSR partition is nearly full.  Review the spacecraft SSR design and the downlink operations concept to verify that automatically disabling sending science data to the SSR will result in the optimal recovery of data on the ground.



	Supporting Rationale:
	

	Response:
	2002-9-18 Dave Curtis

  When the SSR partition gets full it either throws away new data or over-writes old data.  To avoid this condition, the IDPU will discontinue all but housekeeping data when the recorder gets 99% full.  This improves the chances of having a continuous record of housekeeping data while not losing any science (since it would be thrown away anyway).  The only down-side is that you lose the possibility of seeing science data via the real time channel during playback when the recorder is full (it is not clear when SSR memory will be “released” during a down-link).  However, it should not be “normal” for the SSR to reach full at any time as it will result in the loss of data.  For now I intend to implement this function with an over-ride so I can decide later if I want to use it.


	
	Action Item


	    Number:    3

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	IDPU Software Design
	

	
	Date:
	August 22, 2002
	

	
	
	
	

	Originator:
	Jerry Hengemihle
	Phone:                            
	301-345-4005
	Organization:
	GSFC/460

	Category:
	IDPU Software Design

	Title:
	Triana and Swift Lessons learned

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	Review Summit lessons learned from Traina and Swift.  Pre-action for Jerry to provide lessons learned.



	Supporting Rationale:
	

	Response:
	2002-9-18. Dave Curtis

  Waiting on lesson learned.


	
	Action Item


	    Number:    4

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	IDPU Software Design
	

	
	Date:
	August 22, 2002
	

	
	
	
	

	Originator:
	Jerry Hengemihle

Kequan Luu
	Phone:                            
	301-345-4005

301-286-2900
	Organization:
	GSFC/460

GSFC/582

	Category:
	IDPU Software Design

	Title:
	80196 Lessons Learned

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	Hengemihle:

Review the lessons learned and problems with 80196 from MLA. Pre-action Kequan Luu to provide lessons learned and problems.

Luu:

Since the IDPU software is being developed under a development environment that is almost identical as the MLA instrument software that GSFC is building. I recommend that the 2 projects hold regular technical teleconferences to exchanges ideas, lesson learned and avoid pitfalls.



	Supporting Rationale:
	There seemed to be some concern that permanent damage to the EEPROM might be a possibility.

	Response:
	2002-9-19. Dave Curtis

  Waiting on lesson learned.


	
	Action Item


	    Number:    5

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	IDPU Software Design
	

	
	Date:
	August 22, 2002
	

	
	
	
	

	Originator:
	Jerry Hengemihle
	Phone:                            
	301-345-4005
	Organization:
	GSFC/460

	Category:
	IDPU Software Design

	Title:
	Hold STEREO 1553 Telcon

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	Hold a STEREO 1553 telecon to discuss problems with 1553 ICD, FSW implementation and emulator experience. -- Action for Jerry to coordinate.



	Supporting Rationale:
	

	Response:
	2002-9-18, Dave Curtis

  Good idea.  I have quite a few Emulator or possible Emulator problems that I could share, avoiding having other teams waste time on them.




	
	Action Item


	    Number:    6

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	IDPU Software Design
	

	
	Date:
	August 22, 2002
	

	
	
	
	

	Originator:
	Jerry Hengemihle

Kequan Luu
	Phone:                            
	301-345-4005

301-286-2900
	Organization:
	GSFC/460

GSFC/582

	Category:
	IDPU Software Design

	Title:
	Autonomous reset

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	Hengemihle:

Review the design to autonomously reset the IDPU if no activity on 1553 bus for 20 seconds.  Recommendation to implement with a commandable counter to extend "no activity" time up to 24 hours.

Luu:

Consider alternate corrective actions other than resetting the CPU when there is no 1553 activity for more than 20 seconds. 



	Supporting Rationale:
	

	Response:
	2002-9-18 Dave Curtis

  Before I reset the CPU, I try resetting and re-configuring the 1553 interface.

  I will implement a commandable timeout as recommended.


	
	Action Item


	    Number:    7

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	IDPU Software Design
	

	
	Date:
	August 22, 2002
	

	
	
	
	

	Originator:
	Jerry Hengemihle
	Phone:                            
	301-345-4005
	Organization:
	GSFC/460

	Category:
	IDPU Software Design

	Title:
	IDPU reboot and SEP operation

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	What happens to SEP if IDPU reboots?  Review the design to insure continuous operations for SEP with the exception that some data might be dropped during the reboot.



	Supporting Rationale:
	

	Response:
	2002-9-19 Dave Curtis

  On reset the SEP interface will go inactive for 10 seconds, then resume.  SEP team has verified that no problems will occur in SEP, only some lost telemetry.


	
	Action Item


	    Number:    8

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	IDPU Software Design
	

	
	Date:
	August 22, 2002
	

	
	
	
	

	Originator:
	Jerry Hengemihle
	Phone:                            
	301-345-4005
	Organization:
	GSFC/460

	Category:
	IDPU Software Design

	Title:
	Health and safety monitoring

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	Review APL operations plan for commanding during a pass.  If real time instrument commanding is possible then implement real time health and safety monitoring in the IMPACT POC every pass.



	Supporting Rationale:
	

	Response:
	2002-9-20 Dave Curtis

  After discussions with APL it is clear that we can imagine being able to turn around a command in response to an error condition during a pass (we would need to get the MOC crew on station, but it is possible).  So I have modified our POC plan to call for monitoring of the real-time telemetry stream by the POC with automated limit checking and automatic paging of an operator in case of an error.  The operator needs to come in, look at the data, determine what needs to be done, contact APL and get them on station, and get the recovery commands sent.   This scheme will improve error response by about a day without significantly adding to the manpower requirements.


	
	Action Item


	    Number:    9

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	IDPU Software Design
	

	
	Date:
	August 22, 2002
	

	
	
	
	

	Originator:
	Jerry Hengemihle
	Phone:                            
	301-345-4005
	Organization:
	GSFC/460

	Category:
	IDPU Software Design

	Title:
	PLASTIC HW/SW ICD

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	IMPACT performance requirements are still TBD due to lack of PLASTIC Hardware / Software ICD.  Action requested is to maintain PLASTIC FSW Requirements as an IMPACT top ten risk item until ICD is completed.



	Supporting Rationale:
	

	Response:
	2002-9-21 Dave Curtis

  PLASTIC software requirements are currently on the IMPACT risk list, though not currently in the top ten.  On September 20, 2002 a preliminary version of the PLATIC interface message list (bit patterns) was provided to IMPACT for review, and was responded to.  There are no issues that impact the IMPACT processing requirements adversely in this document, and when it is finalized, should include enough detail to allow coding to start.


	
	Action Item


	    Number:   10

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	IDPU Software Design
	

	
	Date:
	August 22, 2002
	

	
	
	
	

	Originator:
	Jerry Hengemihle
	Phone:                            
	301-345-4005
	Organization:
	GSFC/460

	Category:
	IDPU Software Design

	Title:
	Verification of CPU loading

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	Plan a pre-CDR prototype of the PLASTIC and SWEA moments algorithms to gain confidence in the estimate of the CPU utilization needed for these functions.



	Supporting Rationale:
	

	Response:
	2002-9-19 Dave Curtis

  An effort will be made to complete coding and preliminary test of the core of the SWEA moment computing prior to CDR (the inner two loops of the 3-loops in the SWEA computations).  This will allow us to measure the processing time requirements for SWEA and verify the PLASTIC estimate.


	
	Action Item


	    Number:   11

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	IDPU Software Design
	

	
	Date:
	August 22, 2002
	

	
	
	
	

	Originator:
	Harry Culver
	Phone:                            
	301-286-5874
	Organization:
	GSFC/460

	Category:
	IDPU Software Design

	Title:
	Valid Mode Codes

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	Determine which 1553 Mode Codes will require a response.



	Supporting Rationale:
	

	Response:
	2002-9-20 Dave Curtis

  Waiting a response from APL.


	
	Action Item


	    Number:   12

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	IDPU Software Design
	

	
	Date:
	August 22, 2002
	

	
	
	
	

	Originator:
	Kequan Luu
	Phone:                            
	301-286-2900
	Organization:
	GSFC/582

	Category:
	IDPU Software Design

	Title:
	Commercial configuration management tool

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	Consider using a commercially available configuration management tool to manage software design issues, code problems and modifications.



	Supporting Rationale:
	

	Response:
	2002-9-18, Dave Curtis

  We plan to do this and select a tool by the time the second programmer gets started (around the end of the year).


	
	Action Item


	    Number:   13

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	IDPU Software Design
	

	
	Date:
	August 22, 2002
	

	
	
	
	

	Originator:
	Kequan Luu
	Phone:                            
	301-286-2900
	Organization:
	GSFC/582

	Category:
	IDPU Software Design

	Title:
	Timing Requirement verification

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	Verify UTC update timing accuracy requirement (1 – 10ms).



	Supporting Rationale:
	

	Response:
	2002-9-18 Dave Curtis

  The requirement is for accurate relative timing between SWAVES and IMPACT, which can only be fully verified at the system level.  At the IMPACT level I will verify that I can time the collection of my data to the required accuracy relative to the UTC clock from the spacecraft.  At an ETU test next year involving the spacecraft, IMPACT, and SWAVES, we can verify relative timing directly using signals provided by SWAVES and IMPACT ETUs.  A spacecraft-level test is also planned involving a stimulus provided by the SWAVES GSE to both SWAVES and IMPACT (MAG) sensors from which we can verify the relative timing accuracy in telemetry.


	
	Action Item


	    Number:   14

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	IDPU Software Design
	

	
	Date:
	August 22, 2002
	

	
	
	
	

	Originator:
	Kequan Luu
	Phone:                            
	301-286-2900
	Organization:
	GSFC/582

	Category:
	IDPU Software Design

	Title:
	Software Testing

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	If there is no budget for an independent test team, the two IDPU software developers (David & Curt) should consider exchange and test each other code. This will increase the reliability of the software and eliminate a single point of failure (provide as backup developer to each other).



	Supporting Rationale:
	

	Response:
	2002-9-19 Dave Curtis

  We will use cross-testing of software between the two code developers.


	
	Action Item


	    Number:   15

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	IDPU Software Design
	

	
	Date:
	August 22, 2002
	

	
	
	
	

	Originator:
	Kequan Luu
	Phone:                            
	301-286-2900
	Organization:
	GSFC/582

	Category:
	IDPU Software Design

	Title:
	Software ICD’s

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	ICD’s must be completed and signed-off by project before CDR (1553 mode code definitions, SWEA handshake protocols defined, etc).



	Supporting Rationale:
	

	Response:
	2002-9-18 Dave Curtis

  ICDs (or equivalent documentation) exist, and are signed off in some cases (all will be signed off by CDR), but some still have significant TBDs.  The Mode codes for example, are TBD in the IMPACT/Spacecraft ICD, and may not be resolved in the next (pre-CDR) rev.  We will work to close out as many of these TBDs as possible prior to CDR.  At this time, no such TBD is  holding up code development.


	
	Action Item


	    Number:   16

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	IDPU Software Design
	

	
	Date:
	August 22, 2002
	

	
	
	
	

	Originator:
	Kequan Luu
	Phone:                            
	301-286-2900
	Organization:
	GSFC/582

	Category:
	IDPU Software Design

	Title:
	CPU Processing time

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	Since the SWEA Moments software is estimated taking up to 20% CPU processing time, it is by far the most CPU intensive software of the entire system. Consider completing this software to obtain actual timing requirement by CDR.



	Supporting Rationale:
	

	Response:
	See item 10.


	
	Action Item


	    Number:   17

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	IDPU Software Design
	

	
	Date:
	August 22, 2002
	

	
	
	
	

	Originator:
	Kequan Luu
	Phone:                            
	301-286-2900
	Organization:
	GSFC/582

	Category:
	IDPU Software Design

	Title:
	Critical Commands

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	Need to identify critical commands for both flight and ground verifications and validations.



	Supporting Rationale:
	

	Response:
	2002-9-18 David Curtis

  This requirement has been added to the GSE (which will become the POCC) .


	
	Action Item


	    Number:   18

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	IDPU Software Design
	

	
	Date:
	August 22, 2002
	

	
	
	
	

	Originator:
	Kequan Luu
	Phone:                            
	301-286-2900
	Organization:
	GSFC/582

	Category:
	IDPU Software Design

	Title:
	Increase number of ground systems

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	The project is currently planning to build 2 ground systems, 1 will be at the UCB POCC, and 1 at APL. Since STEREO is a 2-spacecraft system, it appears a third ground system is needed to be built to support the mission in the UCB POCC.



	Supporting Rationale:
	

	Response:
	2002-9-18 Dave Curtis

  Will do.  The third system will probably be at APL during commissioning, then transition back to UCB for normal operations.


	
	Action Item


	    Number:   19

	
	Project:
	STP
	

	
	Spacecraft (SC/GS/LV):
	STEREO
	

	
	System/Instrument:
	IMPACT
	

	
	Review:
	IDPU Software Design
	

	
	Date:
	August 22, 2002
	

	
	
	
	

	Originator:
	Kequan Luu
	Phone:                            
	301-286-2900
	Organization:
	GSFC/582

	Category:
	IDPU Software Design

	Title:
	Implement NOOP command

	Date Closed:
	

	Residual Risk:
	

	Action Requested:
	Implement a NOOP command for ease of I&T and ease of command link verification.



	Supporting Rationale:
	

	Response:
	2002-9-18 Dave Curtis

  Will do.


