EPU Memory Dumps Demonstration Procedure
The demonstration verifies the ability of EPU Memory Dumps to perform its assigned functions correctly when executed within the framework of other operational components and shows the progress in the implementation of the following requirements:
	5.3.7.12.1
	EPU Memory Dumps


The demonstration verifies the following packages:

  MEM
The demonstration is performed on the following hardware:

  An mcp750 crate at lat-elf13 acting as an SC

  An mv2304 crate at lat-elf15 acting as an SIU

  RAD750 crate lat-elf27 acting as an EPU

The demonstration is performed with production LCP and SCP VxWorks scripts and the EPU Memory Dumps Demonstration LCP VxWorks scripts.  The commands for running them are:

  <lcp_sumt.vx

  <lcp_sumt_FileandMemoryManagementDemo.vx

  <scp_sumt_FileandMemoryManagementDemo.vx

The demonstration is also performed with a MEM subroutine run on the SCP.  The command for running it is:

  MEM_sendDump <unit>, <start>, <count>

I.  Set up the demonstration:

  A. Set up the SC:

    1. Log into lat-arwen.
    2. On lat-arwen:

      a. At the UNIX shell prompt:

        i.   Start CMX:

             > cmx start
        ii.  Set the CMX instance to that for the current FSW release:

             > cmx set instance <instance_name>
        iii. Link the SBC board of lat-elf2 to the Tornado constituent of the

             VXW package at the CMX branch of the current FSW release:
             > oslink set os lat-elf2 mv2304 --constituent=vxw_tornado --test=/afs/slac.stanford.edu/g/glast/flight/cmx/<CMX site directory of current FSW release>/OS
        iv.  Change to the EPU Memory Dumps Demo directory:

             > cd ~ljeung/Demo/FileandMemoryManagement
        v.   Launch Tornado:

             > launch &
      b. In Tornado: Create the lat-elf13@lat-arwen target server.

      c. At the UNIX shell prompt: Start the lat-elf13@lat-arwen WindSh shell:

         > windsh lat-elf13@lat-arwen
      d. At the lat-elf13@lat-arwen WindSh shell prompt:
        i.   Reboot the SC: Type CTRL-X.

        ii.  Load software:

             > <scp_sumt_FileandMemoryManagementDemo.vx
        iii. Initialize the SC with the 1553 RT address of the SIU:
             > SCP_init 3
  B. Set up the SIU:

    1. Log into lat-arwen from a second window.

    2. At the second lat-arwen window:

      a. At the UNIX shell prompt:

        i.   Start CMX:

             > cmx start
        ii.  Set the CMX instance to that for the current FSW release:

             > cmx set instance <instance_name>
        iii. Link the SBC board of lat-elf2 to the Tornado constituent of the

             VXW package at the CMX branch of the current FSW release:
             > oslink set os lat-elf2 mv2304 --constituent=vxw_tornado --test=/afs/slac.stanford.edu/g/glast/flight/cmx/<CMX site directory of current FSW release>/OS
        iv.  Change to the directory of the current FSW release:

             > cd $GFSROOT/cmx/FSW_releases/<current FSW release>/
      b. In Tornado: Create the lat-elf15@lat-arwen target server.

      c. At the UNIX shell prompt: Start the lat-elf15@lat-arwen WindSh shell:

         > windsh lat-elf15@lat-arwen
      d. At the lat-elf15@lat-arwen WindSh shell prompt:

        i.   Reboot the SIU: Type CTRL-X.

        ii.  Load software for the SIU:
             > <lcp_sumt.vx
        iii. Initialize the LAT SIU to use CTS communications, LCS
             communications, primary SIU, and primary event fabric, and not

             start housekeeping:
             > LCP_init 0, 1, 1, 0, 0
  C. Set up the EPU:

    1. Log into lat-elrond: At the UNIX shell prompt:

      a. Start CMX:

         > cmx start
      b. Start the VxWorks terminal serial connection to the EPU on Port f:

         > vxw_term f
      c. Reboot the EPU: Type CTRL-X.

    2. On lat-elrond: At the VxWorks terminal shell: Check that the Primary Boot 

       status of the SIU appears.

    3. On lat-elrond: Check that the Secondary Boot status of the SIU appears.

    4. Log into lat-arwen from a third window.

    5. At the third lat-arwen window:

      a. At the UNIX shell prompt:

        i.   Start CMX:

             > cmx start
        ii.  Set the CMX instance to that for the current FSW build:

             > cmx set instance <instance_name>
        iii. Change to the EPU Memory Dumps Demo directory:

             > cd ~ljeung/Demo/FileandMemoryManagement
      b. In Tornado: Create the lat-elf27@lat-arwen target server.

      c. At the UNIX shell prompt: Start the lat-elf27@lat-arwen WindSh shell:

         > windsh lat-elf27@lat-arwen
    6. At the second lat-arwen window: At the lat-elf15@lat-arwen WindSh shell
       prompt: Add the EPU0 to the C/R and event fabrics:

       > LCP_addEPU 1
    7. At the first lat-arwen window: At the lat-elf13@lat-arwen WindSh shell
       prompt: On the SC, send the Boot RTOS Execute command to the EPU0 to

       command it to execute the RTOS, SBC module 0, and SBC module 1 in its

       EEPROM lower bank:

       > PBC_sendBoot 1, 1, 1, 1
    8. At the third lat-arwen window: At the lat-elf27@lat-arwen WindSh shell
       prompt:

      a. Load software for the EPU:

         > <lcp_sumt_FileandMemoryManagementDemo.vx
      b. Initialize the LAT EPU0 to not use CTS communications, to use LCS
         communications, primary SIU, and primary event fabric, and not start

         housekeeping:

         > LCP_init 1, 0, 1, 0, 0
II. Dump the memory of the EPU:

  A. In the Boot mode of the EPU, dump the memory:

    1. At the third lat-arwen window: At the lat-elf27@lat-arwen WindSh shell

       prompt: Reboot the EPU: Type CTRL-X.
    2. At the first lat-arwen window: At the lat-elf13@lat-arwen WindSh shell

       prompt
      a. Set the dump count for alert messages to 1:

         > SCP_setDiagnostic 1
      b. Set the dump count for alert messages to 10:

         > SCP_setDiagnostic 10
      c. Send the Memory Data Dump command to the EPU0 to command it to dump

         from starting address 0, 512 32-bit words:

         > MEM_sendDump 1, 0, 16
      d. Check if the following “MEM_sendDump payload” telemetry packet is

         displayed:
*******************************************************************************

CCSDS header (big-endian byte order)

-------------------------------------------------------------------------------

Offset  Literal    Bits  Value      Description      Interpretation

------- ---------- ----- ---------- ---------------- --------------------------

  0-  1 0x1e44      0- 2 0x00       CCSDS version    CCSDS version 1 packet

                    3- 3 0x01       Type             Telecommand

                    4- 4 0x01       Sec. header      Yes

                    5-15 0x0644     APID             1604 (decimal)

  2-  3 0xc000      0- 1 0x03       Seq. flags       Standalone packet

                    2-15 0x0000     Seq. count       0 (decimal)

  4-  5 0x000f                      CCSDS length     -> 22 byte total length

  6-  7 0x0000      0- 0 0x00       MBZ              Must be zero

                    1-15 0x0000     Function code    0 (decimal)

===============================================================================

MEM_sendDump payload (big-endian byte order)

-------------------------------------------------------------------------------

Offset  Literal    Bits  Value      Description      Interpretation

------- ---------- ----- ---------- ---------------- --------------------------

  8-  9 0x1135      0- 3 0x1        LAT unit         EPU-0

                    4-15 0x135      Transaction ID   309

 10- 11 0x0000                      Padding

 12- 15 0x00000000                  Starting Address 0x00000000

 16- 19 0x00000010                  Word Count       16

===============================================================================

CCSDS telecommand checksum (big-endian byte order)

-------------------------------------------------------------------------------

Offset  Literal    Bits  Value      Description      Interpretation

------- ---------- ----- ---------- ---------------- --------------------------

 20- 21 0x0187                      Checksum         Should be 0x0187

*******************************************************************************
    3. At the lat-elf13@lat-arwen Virtual Console window: Check if the “Dump
       Data from PBC Housekeeping telemetry” packet similar to the following
       packet is displayed:

===============================================================================

Dump Data from PBC Housekeeping telemetry (big-endian byte order)

-------------------------------------------------------------------------------

Address     Value 0    Value 4    Value 8    Value 12   (ASCII)

----------  ---------  ---------  ---------  ---------  ----------------  

0x00000000  ffff.ffff  ffff.fffb  ffff.fff7  ffff.fff3  ................

0x00000010  ffff.ffef  ffff.ffeb  ffff.ffe7  ffff.ffe3  ................

0x00000020  ffff.ffdf  ffff.ffdb  ffff.ffd7  ffff.ffd3  ................

0x00000030  ffff.ffcf  ffff.ffcb  ffff.ffc7  ffff.ffc3  ................

*******************************************************************************
  B. In the Application mode of the EPU, dump the memory:

    1. At the first lat-arwen window: At the lat-elf13@lat-arwen WindSh shell
       prompt: On the SC, send the Boot RTOS Execute command to the EPU0 to
       command it to execute the RTOS, SBC module 0, and SBC module 1 in its
       EEPROM lower bank:

       > PBC_sendBoot 1, 1, 1, 1
    2. At the third lat-arwen window: At the lat-elf27@lat-arwen WindSh shell
       prompt:

      a. Load software for the EPU:

         > <lcp_sumt_FileandMemoryManagementDemo.vx
      b. Initialize the LAT EPU0 to not use CTS communications, to use LCS
         communications, primary SIU, and primary event fabric, and not start

         housekeeping:

         > LCP_init 1, 0, 1, 0, 0
    3. At the first lat-arwen window: At the lat-elf13@lat-arwen WindSh shell
       prompt: On the SC,

      a. Set the dump count for alert messages to 2:

         > SCP_setDiagnostic 2
      b. Send the Memory Data Dump command to the EPU0 to command it to dump
         from starting address 0, 16 32-bit words:

         > MEM_sendDump 1, 0, 16
      c. Check if the following “MEM_sendDump payload” telemetry packet is

         displayed:

*******************************************************************************

CCSDS header (big-endian byte order)

-------------------------------------------------------------------------------

Offset  Literal    Bits  Value      Description      Interpretation

------- ---------- ----- ---------- ---------------- --------------------------

  0-  1 0x1e44      0- 2 0x00       CCSDS version    CCSDS version 1 packet

                    3- 3 0x01       Type             Telecommand

                    4- 4 0x01       Sec. header      Yes

                    5-15 0x0644     APID             1604 (decimal)

  2-  3 0xc000      0- 1 0x03       Seq. flags       Standalone packet

                    2-15 0x0000     Seq. count       0 (decimal)

  4-  5 0x000f                      CCSDS length     -> 22 byte total length

  6-  7 0x0000      0- 0 0x00       MBZ              Must be zero

                    1-15 0x0000     Function code    0 (decimal)

===============================================================================

MEM_sendDump payload (big-endian byte order)

-------------------------------------------------------------------------------

Offset  Literal    Bits  Value      Description      Interpretation

------- ---------- ----- ---------- ---------------- --------------------------

  8-  9 0x1135      0- 3 0x1        LAT unit         EPU-0

                    4-15 0x135      Transaction ID   309

 10- 11 0x0000                      Padding

 12- 15 0x00000000                  Starting Address 0x00000000

 16- 19 0x00000010                  Word Count       16

===============================================================================

CCSDS telecommand checksum (big-endian byte order)

-------------------------------------------------------------------------------

Offset  Literal    Bits  Value      Description      Interpretation

------- ---------- ----- ---------- ---------------- --------------------------

 20- 21 0x0187                      Checksum         Should be 0x0187

*******************************************************************************
    4. At the lat-elf13@lat-arwen Virtual Console window: Check if the
       “Response-to-command telemetry payload” packet similar to the following

       packet is displayed:

*******************************************************************************

CCSDS header (big-endian byte order)

-------------------------------------------------------------------------------

Offset  Literal    Bits  Value      Description      Interpretation            

------- ---------- ----- ---------- ---------------- --------------------------

  0-  1 0x0b15      0- 2 0x00       CCSDS version    CCSDS version 1 packet

                    3- 3 0x00       Type             Telemetry

                    4- 4 0x01       Sec. header      Yes

                    5-15 0x0315     APID             789 (decimal)

  2-  3 0xc002      0- 1 0x03       Seq. flags       Standalone packet

                    2-15 0x0002     Seq. count       2 (decimal)

  4-  5 0x0179                      CCSDS length     -> 384 byte total length

  6-  9 0x00000000                  Telemetry (secs) 2001-01-01 00:00:00

 10- 13 0x00000000                  timestamp (usec) .000000

===============================================================================

CCSDS anonymous payload (beware byte ordering)

-------------------------------------------------------------------------------

Offset  Literal    Bits  Value      Description      Interpretation            

------- ---------- ----- ---------- ---------------- --------------------------

 14- 17 0x11350000

 18- 21 0x00000010

 22- 25 0x0000ffff

 26- 29 0xffffffff

 30- 33 0xfffbffff

 34- 37 0xfff7ffff

 38- 41 0xfff3ffff

 42- 45 0xffefffff

 46- 49 0xffebffff

 50- 53 0xffe7ffff

 54- 57 0xffe3ffff

 58- 61 0xffdfffff

 62- 65 0xffdbffff

 66- 69 0xffd7ffff

 70- 73 0xffd3ffff

 74- 77 0xffcfffff

 78- 81 0xffcbffff

 82- 85 0xffc7ffff

 86- 89 0xffc30000

 90- 93 0x00000000

 94- 97 0x00000000

 98-101 0x00000000

102-105 0x00000000

106-109 0x00000000

110-113 0x00000000

114-117 0x00000000

118-121 0x00000000

122-125 0x00000000

126-129 0x00000000

130-133 0x00000000

134-137 0x00000000

138-141 0x00000000

142-145 0x00000000

146-149 0x00000000

150-153 0x00000000

154-157 0x00000000

158-161 0x00000000

162-165 0x00000000

166-169 0x00000000

170-173 0x00000000

174-177 0x00000000

178-181 0x00000000

182-185 0x00000000

186-189 0x00000000

190-193 0x00000000

194-197 0x00000000

198-201 0x00000000

202-205 0x00000000

206-209 0x00000000

210-213 0x00000000

214-217 0x00000000

218-221 0x00000000

222-225 0x00000000

226-229 0x00000000

230-233 0x00000000

234-237 0x00000000

238-241 0x00000000

242-245 0x00000000

246-249 0x00000000

250-253 0x00000000

254-257 0x00000000

258-261 0x00000000

262-265 0x00000000

266-269 0x00000000

270-273 0x00000000

274-277 0x00000000

278-281 0x00000000

282-285 0x00000000

286-289 0x00000000

290-293 0x00000000

294-297 0x00000000

298-301 0x00000000

302-305 0x00000000

306-309 0x00000000

310-313 0x00000000

314-317 0x00000000

318-321 0x00000000

322-325 0x00000000

326-329 0x00000000

330-333 0x00000000

334-337 0x00000000

338-341 0x00000000

342-345 0x00000000

346-349 0x00000000

350-353 0x00000000

354-357 0x00000000

358-361 0x00000000

362-365 0x00000000

366-369 0x00000000

370-373 0x00000000

374-377 0x00000000

378-381 0x00000000

382-383 0x0000

*******************************************************************************
         where the Offsets can be parsed into the fields of the “EPU 0 Memory
         Dump Data” telemetry packet:
         i.   Offsets 14- 17 are the LAT Unit and Transaction ID Bitfields

              (0x1 and 0x135 respectively),
         i.   Offsets 16- 19 are the Starting Address field (0x00000000),
         ii.  Offsets 20- 21 are the Word Count field (0x0010),
         iii. Offsets 22- 23 are the Dump Type field (0x0000),
         iv.  Offsets 24- 87 are the Dump Data Word field (0xffff...ffc3)
