L-MEM-01 
Memory Dump
v 0.11   7/02/2007


	REVISION SUMMARY



	Rev
	Date
	Description of Change

	0.1
	10/12/05
	Initial draft.

	0.2
	11/2/05
	Draft – corrected error

	0.3
	12/2/05
	Draft – Added ability to cancel dump

	0.4
	6/9/06
	Added EPU dump, updated telemetry response to include EPU

	0.5
	8/24/06
	Reorganized some tlm checks, added JIRA notes

	0.6
	8/29/06
	Build 6.9. Added dwell of CPU statistic data.

	0.7
	9/07/06
	Build 6.9. Incorporated comments

	0.8
	9/13/06
	Build 6.9. Incorporated comments from level 3 review

	0.9
	10/05/06
	Build 6.12. Incorporated JIRAs 270, 690, 691, 702

	0.10
	10/16/06
	Removed dwell of EPU statistics (0x22B, 0x22C, 0x22D)

	0.11
	7/02/07
	Added PROC references


Purpose:

This procedure is used to dump a region of SIU or EPU address space while in application mode. Telemetry packets containing the dump data can be sent as diagnostic data over the 1553 interface or as science APID packets that will be stored on the SSR for later retrieval.

Description:

The commands in this procedure are used to dump the contents of the following memory regions:

· RAM

· EEPROM (including Boot objects)

· Power PCI bridge chip registers

· 1553 interface registers and shared RAM on the SIB

· LAT Communications Board (LCB) internal registers

An abstract memory map of CPU space is provided in the LAT Flight Software User Guide. 

Memory dump data sent over the 1553 interface is transmitted in one or more diagnostic data packets. Data sent over the science interface is transmitted in one or more science data packets.

A transaction ID is included as a command parameter and is to be used when dumping data over the 1553 interface. The transaction ID is echoed in the dump telemetry and used to link the dump data with the commanded dump request. For data dumped over the science interface, the internal LSF datagram headers are used to reconstruct the dump data.

Reference:

LAT-TD-07665 LAT Flight Software User Guide 

Initial Configuration / Entrance Criteria:

1. SIU must be operating in Application Mode.

2. If dumping from an EPU, the EPU must be powered on and in secondary boot state.

3. Command confirmation must be enabled for the LCM task in order to verify the command was received.

4. If dumping to science APID packets, the science data interface to the SSR must be available.  

Final Configuration / Exit Criteria:

1. Command receipt confirmed in telemetry. 
2. For memory data dumped over the 1553 interface, receipt of data is confirmed in telemetry. For memory data dumped over the science data interface, confirmation of data will not occur until the SSR data is dumped and processed by the ISOC.
Constraints:

1. This procedure cannot be used to dump memory data during the boot phase. Use L-MEM-02 for dumps during boot phase.

2. Only one memory dump can be active at a time.

Parent Procedure:

None

Child Procedure(s):

None

PROC(s):

LATMEMDUMP

LATCANCELMEMDUMP

LATSTOPDWELLTLM

Relevant Modes of Operation:

LAT can be in TERMINAL (SIU only), QUIESCENT, HOLD, PHYSICS, or CALIBRATION mode.

Estimated Duration:

Duration depends on amount of data dumped over the 1553 interface. 

	STEP
	DESCRIPTION
	ACTION
	EXPECTED RESPONSE
	COMMENT

	Part A. – Initial Configuration

	1. 
	Verify the SIU is in Application Mode (secondary boot has occurred).

PROC: LATMEMDUMP
	Verify telemetry
	H0554SECONDS increases
	

	2. 
	If applicable, verify the EPU(s) is/are in secondary boot. 

PROC: LATMEMDUMP continued
	Verify telemetry
	For EPU0:

H0555SECONDS increases 

For EPU1:

H0556SECONDS increases

For EPU2:

H0557SECONDS increases
	

	3. 
	Verify no other dump is in progress

PROC: LATMEMDUMP continued
	Verify telemetry
	LHKSMEMDMPACT = 0

LHKE0MEMDMPACT = 0

LHKE1MEMDMPACT = 0

LHKE2MEMDMPACT = 0
	

	Part B. – Command

	1.
	For data dumped from the SIU and sent over the science interface only, enable dwell of the SIU statistics.

PROC: LATMEMDUMP continued
	Send command

LHKREQDIAGPKT


LHKDIAGAPID = 0x22A


LHKDIAGCOUNT = 1024


LHKDIAGINTERVAL = 100
	a. Expected command confirmation

H0720CNT increments

LITCTASK = LHK (4)

LITCCMDHDRAPID = 1616

LITCCMDHDRFNC = 0

LITCEXESTATUS = 

LHK_SUCCESS (0x188333a8)

b. Command counter for LHK increments

LHKLHKCMDSENT 

c. Diagnostic packets


0x28A = SIU
	LHKDIAGAPID


0x22A = SIU



	2.
	Send memory dump command to the SIU or an EPU unit.

PROC: LATMEMDUMP continued

SIU TASK CMD COUNTERS

ITC Packet Contents section


ITC Task ID = 1


Command APID = 1604


Function Code = 0 

SIU LCM Task section


LHKLCMCMDSENT increments


LAT DIR DUMP STATUS

Memory Pool Dump section?


	Send command

LMEMDUMPMEM

LMEMLATUNIT


LMEMTRANID

  
LMEMDEST

 
LMEMADDRESSHI 

 
LMEMADDRESSLO 

 
LMEMSIZEHI 

 
LMEMSIZELO 
	a. Expected command confirmation 

H0720CNT increments

LITCNODE = LMEMLATUNIT
LITCTASK = LCM (1)

LITCCMDHDRAPID = 1604

LITCCMDHDRFNC = 0

LITCEXESTATUS = ITC_SUCCESS (0x7e0333a8)

b. Optional: command counter for LCM increments

LHKLCMCMDSENT 

c. If dumping to the science interface only, expected status of dump:

For dump from the SIU:

LHKSMEMDMPSTAT =

SUCCESS
LHKSMEMDMPACT = 1

LHKSMEMDMPSTRT = LMEMADDRESSHI + LMEMADDRESSLO

LMEMDMPBYTES = 
4 x (LMEMSIZEHI + LMEMSIZELO)

Mnemonic will change with next release

LHKSMEMDMPADDR = 

increasing

LHKSMEMDMPFCDE = 0

LHKSMEMDMPTID = LMEMTRANID

For dump from an EPU:

LHKExMEMDMPSTAT = SUCCESS

LHKExMEMDMPACT = 1 

LHKExMEMDMPSTRT = LMEMADDRESSHI + LMEMADDRESSLO
LHKExMEMDMPBYT = 
4 x (LMEMSIZEHI + LMEMSIZELO)

LHKExMEMDMPADDR = 

increasing

LHKExMEMDMPFCDE = 0

LHKExMEMDMPTID = LMEMTRANID
	LMEMLATUNIT


0 = SIU


1 = EPU0 


2 = EPU1 


3 = EPU2

LMEMTRANID is the transaction identifier

LMEMDEST


0 = 1553 


1 = SCIENCE 

If LMEMDEST = 1, dump data is in science data and is not visible in diagnostic LMEMADDRESSHI = upper 16 bits of the 32-bit starting address or offset

LMEMADDRESSLO = lower 16 bits of the 32-bit starting address or offset

LMEMSIZEHI = upper 16 bits of the 32-bit word count

LMEMSIZELO = lower 16 bits of the 32-bit word count

LHKSMEMDMPSTAT


0x400333A8 = SUCCESS

LHKSMEMDMPADDR = starting address when dump is complete

	3.
	If response in step 2 is not as expected, send command to cancel the dump.

PROC: LATCANCELMEMDUMP

SIU TASK CMD COUNTERS

ITC Packet Contents section


ITC Task ID = 1


Command APID = 1604


Function Code = 1 

SIU LCM Task section


LHKLCMCMDSENT increments

LAT DIR DUMP STATUS

Memory Pool Dump section?


	Send command

LMEMDUMPCANCEL


LMEMLATUNIT


LMEMTRANID


	a. Expected command confirmation 

H0720CNT increments

LITCNODE = LMEMLATUNIT LITCTASK = LCM (1)

LITCCMDHDRAPID = 1604

LITCCMDHDRFNC = 1

LITCEXESTATUS = 

LHK_SUCCESS (0x188333a8)

b. Command counter for LCM increments

LHKLCMCMDSENT 

c. For data dumped to the science interface only, expected status of dump :

For dump from the SIU:

LHKSMEMDMPSTAT = SUCCESS

LHKSMEMDMPACT = 0

LHKSMEMDMPADDR = 

Not increasing (static)

LHKSMEMDMPFCDE = 0

LHKSMEMDMPTID = LMEMTRANID of the dump cmd
For dump from an EPU:

LHKExMEMDMPSTAT = SUCCESS

LHKExMEMDMPACT = 0

LHKExMEMDMPADDR = 

Not increasing (static)

LHKExMEMDMPFCDE = 0

LHKExMEMDMPTID = LMEMTRANID of the dump cmd
	LMEMLATUNIT


0 = SIU


1 = EPU0 


2 = EPU1 


3 = EPU2

LMEMTRANID is the transaction identifier

LHKSMEMDMPSTAT


0x400333A8 = SUCCESS

LHKSMEMDMPFCDE and 

LHKExMEMDMPFCDE reflect the function code of the dump that was commanded in step 2.

	Part C. – Verify



	1.
	For data sent over the 1553 only, verify memory dump in diagnostic telemetry packets.
	Review telemetry
	For dump from the SIU:

LMEMTSIULATUNIT = SIU (0)

LMEMTSIUTRANID =

LMEMTRANID

LMEMTSIUCMDFUNC = 0

For dump from an EPU:
LMEMTEPUxLATUNIT = for For


x=0: EPU0 (1)


x=1: EPU1 (2)


x=2: EPU2 (3)

LMEMTEPUxTRANID = LMEMTRANID

LMEMTEPUxCMDFUNC = 0 
	Dump data sent over the science interface can only be verified in Level 0 science data

LMEMTSIUDATA 0-89 contain the dump data from the SIU

LMEMTEPUxDATA 0-89 contain the dump data from the EPU

	2.
	Ensure no error messages were received and all telemetry is as expected.
	Review telemetry 
	
	

	Part D. – Final Configuration

	1.
	Verify dump is complete.

LAT DIR DUMP STATUS

Memory Pool Dump section?


	Review telemetry 
	LHKSMEMDMPSTAT = SUCCESS

LHKSMEMDMPACT = 0

LHKE0MEMDMPSTAT = SUCCESS

LHKE0MEMDMPACT = 0

LHKE1MEMDMPSTAT = SUCCESS

LHKE1MEMDMPACT = 0

LHKE2MEMDMPSTAT = SUCCESS

LHKE2MEMDMPACT = 0
	LHKSMEMDMPSTAT


0x400333A8 = SUCCESS



	2.
	For data dumped from the SIU and sent over the science interface only, stop the dwell of the SIU statistics, if necessary.

PROC: LATSTOPDWELLTLM
	Send command:

LHKSTOPDIAG



	a. Expected command confirmation 

LITCTASK = LHK (4)

LITCCMDHDRAPID = 1616

LITCCMDHDRFNC = 2

b. Command counter for LHK increments

LHKLHKCMDSENT  
	








Step 37.8





Step 37.7
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