Spacecraft Interfaces Attitude Processing Demo Procedure
Attitude Processing must meet the following requirements:
	5.3.11.3.3
	Process Attitude Data

	5.4.2.1
	LAT Coordinate System

	5.4.2.2
	Observatory Coordinates

	5.4.2.3
	Celestial Coordinate System


The demo is performed with Attitude Processing VxWorks scripts.  The commands for running them are:

  <scp_sumtED.vx

  <lcp_sumtED.vx

The demo is also performed with LSM and Attitude Processing SCP commands.  The commands for running them are:

  LSM_simTimetone "<ntpServer>"

  TAT_attSimInit "<ldfName>"

I. Set up the demo:

  A. Log into lat-elrond.

    1. At the UNIX shell prompt:

      a. Start CMX:

         > cmx start
      b. Start the VxWorks terminal serial connection to the SIU on Port d:

         > vxw_term d
      c. Reboot the SIU: Type CTRL-X.

  B. On lat-elrond: At the VxWorks terminal shell: Check that the Primary Boot status appears.

  C. Log into flora01.

  D. On flora01:

    1. At the UNIX shell prompt:

      a. Start CMX:

         > cmx start
      b. Set SCP branch to test branch ~ebacho/glast:

         > cmx set branch SCP --test=~ebacho/glast
      c. Change to SCP source directory:

         > cd $CMX_I_SCP/src
      d. Launch Tornado:

         > launch &
    2. In Tornado: Create the lat-elf2@flora01 target server.

    3. At the UNIX shell prompt: Start the lat-elf2@flora01 WindSh shell:

       > windsh lat-elf2@flora01
    4. At the lat-elf2@flora01 WindSh shell prompt:

      a. Load and initialize software that support Time Hack Services:

         > <scp_sumtED.vx
      b. Initialize the 1553 bus connection to the SIU:

         > SCP_init 3
      c. Send secondary boot command to the SIU:

         > PBC_sendBoot 0,1,1,1
  E. On lat-elrond: Check that the Secondary Boot status appears.

  F. Log into flora02.

  G. On flora02:

    1. At the UNIX shell prompt:

      a. Start CMX:

         > cmx start
      b. Set LCP branch to test branch ~ebacho/glast:

         > cmx set branch LCP --test=~ebacho/glast
      c. Change to LCP source directory:

         > cd $CMX_I_LCP/src
    2. In Tornado: Create the lat-elf28@flora02 target server.

    3. At the UNIX shell prompt: Start the lat-elf28@flora02 WindSh shell:

       > windsh lat-elf28@flora02
    4. At the lat-elf28@flora02 WindSh shell prompt:

      a. Load and initialize software supporting Time Hack Services:  

         > <lcp_sumtED.vx
      b. Check that the following error messages appear:

         CheckPpsAndTimetoneWutCb THS-W-NOWUTTT No timetone received in the last 2 secs

         ThsIsr THS-W-MISSTT missing TimeTone on PPS, so estimate
         ThsIsr THS-W-MISSTT missing TimeTone on PPS, so estimate
II. Run the "Survey LAT Z-Axis 0 Degrees from LAT Orbital Plane" Attitude Simulation: 

  A. On flora01: At the lat-elf2@flora01 WindSh shell prompt:

    1. Initialize the Attitude Simulator:

       > TAT_attSimInit "~ljeung/Demo/SpacecraftInterfaces/AttitudeProcessing/survey_0.ldf" 

    2. Start the LAT SNTP server simulated time tone:

       > LSM_simTimetone "lat-ntp"
  B. On flora02: At the lat-elf28@flora02 WindSh shell prompt:

    1. Check that the following lines appear:

       Time: TTTTTTTTTTTTTTTTTT

       Att bottom: bbbbbbbbbbbbbbbbbb
       Att top:    tttttttttttttttttt
       Z axis (rect): x=x.xxxxxx y=y.yyyyyy z=z.zzzzzz
       Z axis (sphr): RA=rr.rrrrrr DEC=dd.dddddd
       X axis (rect): x=xx.xxxxxx y=y.yyyyyy z=zz.zzzzzz
       X axis (sphr): RA=rrr.rrrrrr DEC=rrr.rrrrrr
       Y axis (rect): x=xx.xxxxxx y=yy.yyyyyy z=z.zzzzzz
       Y axis (sphr): RA=rrr.rrrrrr DEC=dd.dddddd
       Pos X/Y (rect): x=xx.xxxxxx y=y.yyyyyy z=z.zzzzzz
       Pos X/Y (sphr): RA=rrr.rrrrrr DEC=dd.dddddd
       Neg X/Y (rect): x=xx.xxxxxx y=y.yyyyyy z=zz.zzzzzz
       Neg X/Y (sphr): RA=rrr.rrrrrr DEC=ddd.dddddd
       Pos X/Z (rect): x=xx.xxxxxx y=y.yyyyyy z=z.zzzzzz
       Pos X/Z (sphr): RA=rrr.rrrrrr DEC=d.dddddd
       Neg X/Z (rect): x=x.xxxxxx y=y.yyyyyy z=z.zzzzzz
       Neg X/Z (sphr): RA=rr.rrrrrr DEC=dd.dddddd
       X * Z = 0.000000
       Y * Z = 0.000000
       X * Y = 0.000000
       (Pos X/Y) * (Neg X/Y) = 0.000000
       (Pos X/Z) * (Neg X/Z) = 0.000000
       X x Y: x=xx.xxxxxx y=yy.yyyyyy z=zz.zzzzzz
       where:

         Att is attitude,

         X, Y, and Z axes are the LAT Coordinate System's X, Y, and Z axes, 

         rect is rectangular coordinate system,

         sphr is Celestial Coordinate System,

         Pos X/Y is the unit vector at +45 degrees in the LAT Coordinate System's X-Y plane,

         Neg X/Y is the unit vector at -45 degrees in the LAT Coordinate System's X-Y plane,

         Pos X/Z is the unit vector at +45 degrees in the LAT Coordinate System's X-Z plane,

         Neg X/Z is the unit vector at -45 degrees in the LAT Coordinate System's X-Z plane,

         A * B is a dot product,

         A x B is a cross product.

    2. Check that after the coordinate translation:

      a. Any two orthogonal vectors in the LAT Coodinate System, such as two of the axis unit vectors or the unit vectors at +45 and -45 degrees in one of the LAT Coordinate System planes, are still orthogonal in the Celestial Coordinate System:

         X * Z = 0.000000

         Y * Z = 0.000000
         X * Y = 0.000000
         (Pos X/Y) * (Neg X/Y) = 0.000000
         (Pos X/Z) * (Neg X/Z) = 0.000000
      b. The cross product of the X and Y axes unit vectors gives the Z axis unit vector:

         Z axis (rect): x=xx.xxxxxx y=yy.yyyyyy z=zz.zzzzzz

         .
         .
         .
         X x Y: x=xx.xxxxxx y=yy.yyyyyy z=zz.zzzzzz
    3. Check that the maximum Declination of the Z axis is approximately 28.5 degrees.

III. Run the "Survey LAT Z-Axis 30 Degrees South of LAT Orbital Plane" Attitude Simulation: 

  A. On flora01: At the lat-elf2@flora01 Windsh shell prompt: Reboot the SC: Type CTRL-X.

  B. On flora02: At the lat-elf28@flora02 Windsh shell prompt: Reboot the SIU: Type CTRL-X.

  C. Repeat Steps I.D.3, I.D.4, I.G.3, and I.G.4.

  E. On flora01: At the lat-elf2@flora01 WindSh shell prompt:

    1. Initialize the Attitude Simulator:

       > TAT_attSimInit "~ljeung/Demo/SpacecraftInterfaces/AttitudeProcessing/survey_n30.ldf" 

    2. Start the LAT SNTP server simulated time tone:

       > LSM_simTimetone "lat-ntp"
  F. On flora02: At the lat-elf28@flora02 WindSh shell prompt:

    1. Check that the following lines appear:

       Time: TTTTTTTTTTTTTTTTTT

       Att bottom: bbbbbbbbbbbbbbbbbb
       Att top:    tttttttttttttttttt
       Z axis (rect): x=x.xxxxxx y=y.yyyyyy z=z.zzzzzz
       Z axis (sphr): RA=rr.rrrrrr DEC=dd.dddddd
       X axis (rect): x=xx.xxxxxx y=y.yyyyyy z=zz.zzzzzz
       X axis (sphr): RA=rrr.rrrrrr DEC=rrr.rrrrrr
       Y axis (rect): x=xx.xxxxxx y=yy.yyyyyy z=z.zzzzzz
       Y axis (sphr): RA=rrr.rrrrrr DEC=dd.dddddd
       Pos X/Y (rect): x=xx.xxxxxx y=y.yyyyyy z=z.zzzzzz
       Pos X/Y (sphr): RA=rrr.rrrrrr DEC=dd.dddddd
       Neg X/Y (rect): x=xx.xxxxxx y=y.yyyyyy z=zz.zzzzzz
       Neg X/Y (sphr): RA=rrr.rrrrrr DEC=ddd.dddddd
       Pos X/Z (rect): x=xx.xxxxxx y=y.yyyyyy z=z.zzzzzz
       Pos X/Z (sphr): RA=rrr.rrrrrr DEC=d.dddddd
       Neg X/Z (rect): x=x.xxxxxx y=y.yyyyyy z=z.zzzzzz
       Neg X/Z (sphr): RA=rr.rrrrrr DEC=dd.dddddd
       X * Z = 0.000000
       Y * Z = 0.000000
       X * Y = 0.000000
       (Pos X/Y) * (Neg X/Y) = 0.000000
       (Pos X/Z) * (Neg X/Z) = 0.000000
       X x Y: x=xx.xxxxxx y=yy.yyyyyy z=zz.zzzzzz
       where:

         Att is attitude,

         X, Y, and Z axes are the LAT Coordinate System's X, Y, and Z axes, 

         rect is rectangular coordinate system,

         sphr is Celestial Coordinate System,

         Pos X/Y is the unit vector at +45 degrees in the LAT Coordinate System's X-Y plane,

         Neg X/Y is the unit vector at -45 degrees in the LAT Coordinate System's X-Y plane,

         Pos X/Z is the unit vector at +45 degrees in the LAT Coordinate System's X-Z plane,

         Neg X/Z is the unit vector at -45 degrees in the LAT Coordinate System's X-Z plane,

         A * B is a dot product,

         A x B is a cross product.

    2. Check that after the coordinate translation:

      a. Any two orthogonal vectors in the LAT Coodinate System, such as two of the axis unit vectors or the unit vectors at +45 and -45 degrees in on

e of the LAT Coordinate System planes, are still orthogonal in the Celestial Coordinate System:

         X * Z = 0.000000

         Y * Z = 0.000000
         X * Y = 0.000000
         (Pos X/Y) * (Neg X/Y) = 0.000000
         (Pos X/Z) * (Neg X/Z) = 0.000000
      b. The cross product of the X and Y axes unit vectors gives the Z axis unit vector:

         Z axis (rect): x=xx.xxxxxx y=yy.yyyyyy z=zz.zzzzzz

         .
         .
         .
         X x Y: x=xx.xxxxxx y=yy.yyyyyy z=zz.zzzzzz
    3. Check that the maximum Declination of the Z axis is approximately -1.5 degrees.

IV. Run the "Survey LAT Z-Axis 30 Degrees North of LAT Orbital Plane" Attitude Simulation: 

  A. On flora01: At the lat-elf2@flora01 Windsh shell prompt: Reboot the SC: Type CTRL-X.

  B. On flora02: At the lat-elf28@flora02 Windsh shell prompt: Reboot the SIU: Type CTRL-X.

  C. Repeat Steps I.D.3, I.D.4, I.G.3, and I.G.4.

  E. On flora01: At the lat-elf2@flora01 WindSh shell prompt:

    1. Initialize the Attitude Simulator:

       > TAT_attSimInit "~ljeung/Demo/SpacecraftInterfaces/AttitudeProcessing/survey_p30.ldf" 

    2. Start the LAT SNTP server simulated time tone:

       > LSM_simTimetone "lat-ntp"
  F. On flora02: At the lat-elf28@flora02 WindSh shell prompt:

    1. Check that the following lines appear:

       Time: TTTTTTTTTTTTTTTTTT

       Att bottom: bbbbbbbbbbbbbbbbbb
       Att top:    tttttttttttttttttt
       Z axis (rect): x=x.xxxxxx y=y.yyyyyy z=z.zzzzzz
       Z axis (sphr): RA=rr.rrrrrr DEC=dd.dddddd
       X axis (rect): x=xx.xxxxxx y=y.yyyyyy z=zz.zzzzzz
       X axis (sphr): RA=rrr.rrrrrr DEC=rrr.rrrrrr
       Y axis (rect): x=xx.xxxxxx y=yy.yyyyyy z=z.zzzzzz
       Y axis (sphr): RA=rrr.rrrrrr DEC=dd.dddddd
       Pos X/Y (rect): x=xx.xxxxxx y=y.yyyyyy z=z.zzzzzz
       Pos X/Y (sphr): RA=rrr.rrrrrr DEC=dd.dddddd
       Neg X/Y (rect): x=xx.xxxxxx y=y.yyyyyy z=zz.zzzzzz
       Neg X/Y (sphr): RA=rrr.rrrrrr DEC=ddd.dddddd
       Pos X/Z (rect): x=xx.xxxxxx y=y.yyyyyy z=z.zzzzzz
       Pos X/Z (sphr): RA=rrr.rrrrrr DEC=d.dddddd
       Neg X/Z (rect): x=x.xxxxxx y=y.yyyyyy z=z.zzzzzz
       Neg X/Z (sphr): RA=rr.rrrrrr DEC=dd.dddddd
       X * Z = 0.000000
       Y * Z = 0.000000
       X * Y = 0.000000
       (Pos X/Y) * (Neg X/Y) = 0.000000
       (Pos X/Z) * (Neg X/Z) = 0.000000
       X x Y: x=xx.xxxxxx y=yy.yyyyyy z=zz.zzzzzz
       where:

         Att is attitude,

         X, Y, and Z axes are the LAT Coordinate System's X, Y, and Z axes, 

         rect is rectangular coordinate system,

         sphr is Celestial Coordinate System,

         Pos X/Y is the unit vector at +45 degrees in the LAT Coordinate System's X-Y plane,

         Neg X/Y is the unit vector at -45 degrees in the LAT Coordinate System's X-Y plane,

         Pos X/Z is the unit vector at +45 degrees in the LAT Coordinate System's X-Z plane,

         Neg X/Z is the unit vector at -45 degrees in the LAT Coordinate System's X-Z plane,

         A * B is a dot product,

         A x B is a cross product.

    2. Check that after the coordinate translation:

      a. Any two orthogonal vectors in the LAT Coodinate System, such as two of the axis unit vectors or the unit vectors at +45 and -45 degrees in on

e of the LAT Coordinate System planes, are still orthogonal in the Celestial Coordinate System:

         X * Z = 0.000000

         Y * Z = 0.000000
         X * Y = 0.000000
         (Pos X/Y) * (Neg X/Y) = 0.000000
         (Pos X/Z) * (Neg X/Z) = 0.000000
      b. The cross product of the X and Y axes unit vectors gives the Z axis unit vector:

         Z axis (rect): x=xx.xxxxxx y=yy.yyyyyy z=zz.zzzzzz

         .
         .
         .
         X x Y: x=xx.xxxxxx y=yy.yyyyyy z=zz.zzzzzz
    3. Check that the maximum Declination of the Z axis approximately 58.5 degrees.

V. Run the "LAT pointed at the Sun" Attitude Simulation: 

  A. On flora01: At the lat-elf2@flora01 Windsh shell prompt: Reboot the SC: Type CTRL-X.

  B. On flora02: At the lat-elf28@flora02 Windsh shell prompt: Reboot the SIU: Type CTRL-X.

  C. Repeat Steps I.D.3, I.D.4, I.G.3, and I.G.4.

  E. On flora01: At the lat-elf2@flora01 WindSh shell prompt:

    1. Initialize the Attitude Simulator:

       > TAT_attSimInit "~ljeung/Demo/SpacecraftInterfaces/AttitudeProcessing/pointed_sun.ldf" 

    2. Start the LAT SNTP server simulated time tone:

       > LSM_simTimetone "lat-ntp"
  F. On flora02: At the lat-elf28@flora02 WindSh shell prompt:

    1. Check that the following lines appear:

       Time: TTTTTTTTTTTTTTTTTT

       Att bottom: bbbbbbbbbbbbbbbbbb
       Att top:    tttttttttttttttttt
       Z axis (rect): x=x.xxxxxx y=y.yyyyyy z=z.zzzzzz
       Z axis (sphr): RA=rr.rrrrrr DEC=dd.dddddd
       X axis (rect): x=xx.xxxxxx y=y.yyyyyy z=zz.zzzzzz
       X axis (sphr): RA=rrr.rrrrrr DEC=rrr.rrrrrr
       Y axis (rect): x=xx.xxxxxx y=yy.yyyyyy z=z.zzzzzz
       Y axis (sphr): RA=rrr.rrrrrr DEC=dd.dddddd
       Pos X/Y (rect): x=xx.xxxxxx y=y.yyyyyy z=z.zzzzzz
       Pos X/Y (sphr): RA=rrr.rrrrrr DEC=dd.dddddd
       Neg X/Y (rect): x=xx.xxxxxx y=y.yyyyyy z=zz.zzzzzz
       Neg X/Y (sphr): RA=rrr.rrrrrr DEC=ddd.dddddd
       Pos X/Z (rect): x=xx.xxxxxx y=y.yyyyyy z=z.zzzzzz
       Pos X/Z (sphr): RA=rrr.rrrrrr DEC=d.dddddd
       Neg X/Z (rect): x=x.xxxxxx y=y.yyyyyy z=z.zzzzzz
       Neg X/Z (sphr): RA=rr.rrrrrr DEC=dd.dddddd
       X * Z = 0.000000
       Y * Z = 0.000000
       X * Y = 0.000000
       (Pos X/Y) * (Neg X/Y) = 0.000000
       (Pos X/Z) * (Neg X/Z) = 0.000000
       X x Y: x=xx.xxxxxx y=yy.yyyyyy z=zz.zzzzzz
       where:

         Att is attitude,

         X, Y, and Z axes are the LAT Coordinate System's X, Y, and Z axes, 

         rect is rectangular coordinate system,

         sphr is Celestial Coordinate System,

         Pos X/Y is the unit vector at +45 degrees in the LAT Coordinate System's X-Y plane,

         Neg X/Y is the unit vector at -45 degrees in the LAT Coordinate System's X-Y plane,

         Pos X/Z is the unit vector at +45 degrees in the LAT Coordinate System's X-Z plane,

         Neg X/Z is the unit vector at -45 degrees in the LAT Coordinate System's X-Z plane,

         A * B is a dot product,

         A x B is a cross product.

    2. Check that after the coordinate translation:

      a. Any two orthogonal vectors in the LAT Coodinate System, such as two of the axis unit vectors or the unit vectors at +45 and -45 degrees in on

e of the LAT Coordinate System planes, are still orthogonal in the Celestial Coordinate System:

         X * Z = 0.000000

         Y * Z = 0.000000
         X * Y = 0.000000
         (Pos X/Y) * (Neg X/Y) = 0.000000
         (Pos X/Z) * (Neg X/Z) = 0.000000
      b. The cross product of the X and Y axes unit vectors gives the Z axis unit vector:

         Z axis (rect): x=xx.xxxxxx y=yy.yyyyyy z=zz.zzzzzz

         .
         .
         .
         X x Y: x=xx.xxxxxx y=yy.yyyyyy z=zz.zzzzzz
    3. Check that the Celestial Coordinates of the LAT remain approximately fixed.

