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ROBOT MODULE MODIFICATIONS
November 16, 1992

The following modifications will be made to the Zymark Robot
Module to meet the Remote Operated Material Processing System
requirements:

* Modify the ‘C’ Robot Module Source Code supplied by Zymark
in order to re-compile and test a baseline version of the
Robot Module.

* Modify the axis terminology used by Zymark to be consistent
with the axis terminology used by Goddard (Vertical =
Elevation, Reach = Radial, Rotary = Azimuth).

» Modify the axis calibration factors to accommodate the
ROMPS Robot.

e Modify error handling so that an error is always sent back to
the interpreter if, for any reason, a command does not
complete successfully.

¢« Add ROMPS Robot/XP commands.

» Add ROMPS Easylab/Robot Command Variables.
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NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

S.ELEVATION

S:ELEVATION =x or ?S:ELEVATION

x = absolute elevation axis position in inches
O<=x <=18

ELEVATION POSITION COMMAND VARIABLE
COMMANDCODE #9

Move elevation axis to an absolute position or get the
current elevation axis position from the XP servo
controller.

S:ELEVATION =3

? S:ELEVATION
2

-

S:RADIAL

S:RADIAL =x or ? S:RADIAL

x = absolute radial axis position in inches
I<=x <=7

RADIAL POSITION COMMAND VARIABLE"
COMMANDCODE #10

Move radial axis to an absolute position or get the current
radial axis position from the XP servo controller.

S:RADIAL = 4.5

? S:RADIAL
4.5
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NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

S:AZIMUTH

S:AZIMUTH =x or ?S:AZIMUTH

x = absolute azimuth axis position in degrees
0<=x <=360

AZIMUTH POSITION COMMAND VARIABLE
COMMANDCODE #11

Move azimuth axis to an absolute position or get the

current azimuth axis position from the XP servo
controller.

S:AZIMUTH = 180

? S:AZIMUTH
180

S.SPEED
S:SPEED =x or ?S:SPEED

x = 3 axis speed. Speed is not a direct measure of

units/time, but is a relative measure (i.e. 2 is faster than

1).

3 AXIS SPEED COMMAND VARIABLE
COMMANDCODE #15

Set new speed for elevation, radial, and azimuth axes or
return the last 3 axis speed setting. Note that the speed
value returned reflects the actual axis speeds only if the
last speed setting was a 3 axis speed. To guarantee the
speed value returned is the actual axis speed, use the
individual axis speed commands: S:ELEVATION.SPEED,
S:RADIAL.SPEED, and S:AZIMUTH.SPEED.

S:SPEED =2
? S:SPEED
2

Robot Command Variable Definitions Page
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NAME:

SYNTAX:

S:ELEVATION.SPEED
S:ELEVATION.SPEED =x or ? S:ELEVATION.SPEED

x = elevation axis speed. Speed is not a direct measure
of units/time, but is a relative measure (i.e. 2 is faster
than 1).

DESCRIPTION: ELEVATION SPEED COMMAND VARIABLE

EXAMPLE:

NAME:

SYNTAX:

COMMANDCODE #16

Set new speed for elevation axis or get the current speed
setting from the XP servo controller.

S:ELEVATION.SPEED =1

? S.EELEVATION.SPEED
1

S:RADIAL.SPEED
S:RADIAL.SPEED =x or ? S:RADIAL.SPEED

x = radial axis speed. Speed is not a direct measure of
units/time, but is a relative measure (i.e. 2 is faster than

1).

DESCRIPTION: RADIAL SPEED COMMAND VARIABLE

EXAMPLE:

COMMANDCODE #17

Set new speed for radial axis or get the current speed
setting from the XP servo controller.

S:RADIAL.SPEED =3

? S:RADIAL.SPEED
3
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NAME: SAZIMUTH.SPEED
SYNTAX: S:AZIMUTH.SPEED =x or ?S:AZIMUTH.SPEED

x = azimuth axis speed. Speed is not a direct measure of
units/time, but is a relative measure (i.e. 2 is faster than

1).

DESCRIPTION: AZIMUTH SPEED COMMAND VARIABLE
COMMANDCODE #18

Set new speed for azimuth axis or get the current speed
setting from the XP servo controller.

EXAMPLE: $:AZIMUTH.SPEED =1

7 S:AZIMUTH.SPEED
NAME: S:GRIP.SPEED
SYNTAX: S:GRIP.SPEED =x or ? S:GRIP.SPEED

x = gripper axis speed. Speed is not a direct measure of
units/time, but is a relative measure (i.e. 2 is faster than

1).

DESCRIPTION: GRIP SPEED COMMAND VARIABLE
COMMANDCODE #20

Set new speed for gripper or get the current speed
setting from the XP servo controller.

EXAMPLE: S:GRIP.SPEED =2

? S:GRIP.SPEED
2
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NAME:

SYNTAX:

S:SET.ABS
S:SET.ABS <variable>

<variable> = absolute command variable or rack location.

DESCRIPTION: SET ABSOLUTE COMMAND VARIABLE

EXAMPLE:

NAME:
SYNTAX:

DESCRIPTION:

EXAMPLE:

COMMANDCODE #28

Set last absolute position to the absolute or rack position
defined by <variable>. No robot moves are executed. This
command is used to define an absolute position before
executing relative moves.

S:SET.ABS R1:RACK
S:CREL$

S:TRANS.ON
S:TRANS.ON

TRANSITION POSITION ON COMMAND
COMMANDCODE #31

Allow transitional moves. Once the current move is in
the vicinity of it’s target position, the next move can be
executed.

S:TRANS.ON

Robot Command Variable Definitions Page 8



NAME:
SYNTAX:

DESCRIPTION:

EXAMPLE:

NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

S:TRANS.OFF
S:TRANS.OFF

TRANSITION POSITION OFF COMMAND
COMMANDCODE #32

Do not allow transitional moves. The current move must

be at it’s target position before the next move can be
executed.

S:TRANS.OFF

S:GRIP

S:GRIP=x or ?S:GRIP

x = absolute gripper axis position in inches
O<=x <=7

GRIP POSITION COMMAND VARIABLE
COMMANDCODE #37

Move gripper axis to an absolute position or get the
current gripper position from the XP servo controller.

S:GRIP =0

? S:GRIP
0

Robot Command Variable Definitions Page
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NAME:

SYNTAX:

S:ELEVATION.CMD
S:ELEVATION.CMD =x or ?S:ELEVATION.CMD
x = absolute elevation axis position in inches

O0<=x <=18

DESCRIPTION: COMMAND VARIABLE ELEVATION POSITION

EXAMPLE:

NAME:

SYNTAX:

COMMANDCODE #50

Define/modify or return the elevation position of a
command variable. When defining/modifying an
elevation position, the command variable isn’t updated
until an S:SET.BASE.CMD is executed. The elevation
position returned from a query is from the last
S:GET.BASE.CMD command.

S:GET.BASE.CMD <variable>

S:ELEVATION.CMD =3
S:SET.BASE.CMD <variable>

S:RADJAL.CMD
S.RADIALCMD =x or ?S:RADIAL.CMD
x = absolute radial axis position in inches

3<=x <=7

DESCRIPTION: COMMAND VARIABLE RADIAL POSITION

EXAMPLE:

COMMANDCODE #51

Define/modify or return the radial position of a command
variable. When defining/modifying a radial position, the
command variable isn’t updated until an S:SET.BASE.CMD

is executed. The radial position returned from a query
from the last S:GET.BASE.CMD command.

S:GET.BASE.CMD <variable>
? S:RADIAL.CMD

4.5

S:RADIAL.CMD =3.5
S:SET.BASE.CMD <variable>

Robot Command Variable Definitions Page
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NAME:

SYNTAX:

S:AZIMUTH.CMD
S:AZIMUTH.CMD =x or ?S:AZIMUTH.CMD
x = absolute azimuth axis position in degrees

0<=x <=360

DESCRIPTION: COMMAND VARIABLE AZIMUTH POSITION

EXAMPLE:

NAME:

SYNTAX:

COMMANDCODE #52

Define/modify or return the azimuth position of a
command variable. When defining/modifying an azimuth
position, the command variable isn’t updated until an
S:SET.BASE.CMD is executed. The azimuth position
returned from a query is from the last S:GET.BASE.CMD
command.

S:ELEVATION.CMD =3
S:RADIAL.CMD = 3.5
S:AZIMUTH.CMD = 180
S:SET.BASE.CMD <variable>
?S:AZIMUTH.CMD

180

S:GRIP.CMD
S:GRIP.CMD =x or ?S:GRIP.CMD
x = absolute gripper axis position in inches

O<=x <=.7

DESCRIPTION: COMMAND VARIABLE GRIP POSITION

EXAMPLE:

COMMANDCODE #53

Define/modify or return the grip position of a command
variable. When defining/modifying a grip position, the
command variable isn’t updated until an S:SET.HAND.CMD
is executed. The grip position returned from a query is
from the last S:GET.HAND.CMD command.

S:GET.HAND.CMD
S:GRIP.CMD = .5
S:SETHAND.CMD
Robot Command Variable Definitions Page 11



NAME:

SYNTAX:

S:SET.BASE.CMD
S:SET.BASE.CMD <variable>

<variable> = absolute command variable.

DESCRIPTION: SET BASE COMMAND VARIABLE

EXAMPLE:

NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

COMMANDCODE #54

Define/modify the elevation, radial, and azimuth
positions of a command variable.

S:GET.BASE.CMD <variable>
? S:ELEVATION

1

7 S:RADIAL

3.5

7 S:AZIMUTH

175

S:ELEVATION =2
S:RADIAL = 3.75
S:AZIMUTH = 90
S:SET.BASE.CMD <variable>

S:GET.BASE.CMD
S:GET.BASE.CMD <variable>
<variable> = absolute command variable.

GET BASE COMMAND VARIABLE
COMMANDCODE #55

Get the elevation, radial, and azimuth positions of a
command variable.

S:GET.BASE.CMD «<variable>
? S:ELEVATION

]

? S:RADIAL

3.75

? S:AZIMUTH

175

Robot Command Variable Definitions Page
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NAME:

SYNTAX:

S:SET.HAND.CMD
S:SET.HAND.CMD <variable>

<variable> = hand definition variable.

DESCRIPTION: SET HAND COMMAND VARIABLE

EXAMPLE:

NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

COMMANDCODE #56
Set the grip position of a hand definition variable.

S:GET.HAND.CMD <variable>
? S:GRIP

4

S:GRIP =0
S:SET.HAND.CMD <variable>

S:GET.HAND.CMD
S:GET.HAND.CMD <variable>
<variable> = hand definition variable.

GET HAND COMMAND VARIABLE
COMMANDCODE #57

Get the grip position of a hand definition variable.
S:GET.HAND.CMD <variable>

? S:GRIP
0

Robot Command Variable Definitions Page
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NAME: S:ZERO.ELEVATION
SYNTAX: SZERO.ELEVATION

DESCRIPTION: ZERO ELEVATION AXIS
COMMANDCODE #58

Set the current elevation axis position to { 0 }. This
command can be used to recover from a situation where
the axis position is unknown.

EXAMPLE: S:ZERO.ELEVATION
NAME: S:ZERQ.RADIAL
SYNTAX: S:ZERO.RADIAL

DESCRIPTION: ZERO RADIAL AXIS
COMMANDCODE #59

Set the current radial axis position to { O }. This
command can be used to recover from a situation where

the axis position is unknown.

EXAMPLE: S:ZERO.RADIAL

Robot Command Variable Definitions Page 14



NAME: S:ZERO.AZIMUTH
SYNTAX: SZERO.AZIMUTH

DESCRIPTION: ZERO AZIMUTH AXIS
COMMANDCODE #60

Set the current azimuth axis position to { O }. This
command can be used to recover from a situation where
the axis position is unknown.

EXAMPLE: S:ZERO.AZIMUTH
NAME: S:ZERO.GRIP
SYNTAX: S:ZERO.GRIP

DESCRIPTION: ZERO GRIP AXIS
COMMANDCODE #61

Set the current grip axis position to { 0 }. This command
can be used to recover from a situation where the axis

position is unknown.

EXAMPLE: SZERO.GRIP

Robot Command Variable Definitions Page 15



NAME: S:CALIBRATE.ELEVATION
SYNTAX: S:CALIBRATE.ELEVATION

DESCRIPTION: CALIBRATE ELEVATION AXIS
COMMANDCODE #62

Determine where absolute zero is by moving the axis into
the limit, backing away from the limit, and setting the
axis position to {0}.

EXAMPLE: S:CALIBRATE.ELEVATION
NAME: S:CALIBRATE.RADIAL
SYNTAX: S:CALIBRATE.RADIAL

DESCRIPTION: CALIBRATE RADIAL AXIS
COMMANDCODE #63

Determine where absolute zero is by moving the axis into
the limit, backing away from the limit, and setting the
axis position to {0].

EXAMPLE: S:CALIBRATE.RADIAL

Robot Command Variable Definitions Page 16



NAME: WCALIBRATE.AZIMUTH
SYNTAX: S:CALIBRATE.AZIMUTH

DESCRIPTION: CALIBRATE AZIMUTH AXIS
COMMANDCODE #64

Determine where absolute zero is by moving the axis into
the limit, backing away from the limit, and setting the
axis position to {0].

EXAMPLE: S:CALIBRATE.AZIMUTH

NAME: S:CALIBRATE.GRIP
SYNTAX: S:CALIBRATE.GRIP

DESCRIPTION: CALIBRATE GRIP AXIS
COMMANDCODE #65

Determine where absolute zero is by moving the axis into
the limit, backing away from the limit, and setting the

axis position to {0}.

EXAMPLE: S:CALIBRATE.GRIP

Robot Command Variable Definitions Page 17



NAME: S:ELEVATION.PGAIN

SYNTAX: S:ELEVATION.PGAIN =x or ? S:ELEVATION.PGAIN
x = proportional gain term (KP) for servo calculations.
0 <=x <= 255.999 (accuracy of .004)

DESCRIPTION: ELEVATION PROPORTIONAL GAIN COMMAND
COMMANDCODE #66

Define the proportional gain term (KP) used in the servo

calculations for the elevation axis or get the current
proportional gain term from the XP servo controller.

EXAMPLE: S:ELEVATION.PGAIN =0

? S:ELEVATION.PGAIN
0
NAME: S:RADIAL.PGAIN
SYNTAX: S:RADIALPGAIN =x or ? S:RADIALPGAIN

x = proportional gain term (KP) for servo calculations.
0 <=x <= 255.999 (accuracy of .004)

DESCRIPTION: RADIAL PROPORTIONAL GAIN COMMAND
COMMANDCODE #67

Define the proportional gain term (KP) used in the servo
calculations for the radial axis or get the current
proportional gain term from the XP servo controller.

EXAMPLE: S:RADIAL.PGAIN =0

? S:RADIAL.PGAIN
0
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NAME: SIAZIMUTHL.PGAIN

SYNTAX: S:AZIMUTHPGAIN =x or ?S:AZIMUTH.PGAIN
xr = proportional gain term (KP) for servo calculations.
0 <=x <= 255999 (accuracy of .004)

DESCRIPTION: AZIMUTH PROPORTIONAL GAIN COMMAND
COMMANDCODE #68

Define the proportional gain term (KP) used in the servo
calculations for the azimuth axis or get the current
proportional gain term from the XP servo controller.

EXAMPLE: S:AZIMUTH.PGAIN =0
? S:AZIMUTH.PGAIN
0
NAME: " S:GRIP.PGAIN
SYNTAX: S:GRIP.PGAIN =x or ?S:GRIP.PGAIN

x = proportional gain term (KP) for servo calculations.
0 <=x <= 255.999 (accuracy of .004)

DESCRIPTION: GRIP PROPORTIONAL GAIN COMMAND
COMMANDCODE #69

Define the proportional gain term (KP) used in the servo
calculations for the grip axis or get the current
proportional gain term from the XP servo controller.

EXAMPLE: S:GRIP.PGAIN =0

? S:GRIP.PGAIN
0
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NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

S:ELEVATION.IGAIN

S:ELEVATION.IGAIN =x or ? S:ELEVATION.IGAIN
x = integral gain term (KI) for servo calculations.

0 <=x <= 255.999 (accuracy of .004)

ELEVATION INTEGRAL GAIN COMMAND
COMMANDCODE #70

Define the integral gain term (KI) used in the servo
calculations for the elevation axis or get the current
integral gain term from the XP servo controller.
S:ELEVATION.IGAIN =0

? SEELEVATION.IGAIN
0

S:RADIAL.IGAIN

S:RADIAL.IGAIN = x or ? S:RADIAL.IGAIN

x = integral gain term (KI) for servo calculations.
0 <=x <= 255.999 (accuracy of .004)

RADIAL INTEGRAL GAIN COMMAND
COMMANDCODE #71

Define the integral gain term (KI) used in the servo

calculations for the radial axis or get the current integral

gain term from the XP servo controller.

S:RADIAL.IGAIN =0
? S:RADIAL.IGAIN
0

Robot Command Variable Definitions Page
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NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

SAZIMUTHLIGAIN

S:AZIMUTH.IGAIN =x  or ? S:AZIMUTH.IGAIN
x = integral gain term (KI) for servo calculations.
0 <=x <= 255.999 (accuracy of .004)

AZIMUTH INTEGRAL GAIN COMMAND
COMMANDCODE #72

Define the integral gain term (KI) used in the servo
calculations for the azimuth axis or get the current
integral gain term from the XP servo controller.

S:AZIMUTH.IGAIN =0
? S:AZIMUTH.IGAIN
0

S:GRIP.IGAIN

S:GRIP.IGAIN =x or ? S:GRIP.IGAIN

x = integral gain term (KI) for servo calculations.
0 <=x <= 255.999 (accuracy of .004)

GRIP INTEGRAL GAIN COMMAND
COMMANDCODE #73

Define the integral gain term (KI) used in the servo
calculations for the grip axis or get the current integral
gain term from the XP servo controller.

S:GRIP.IGAIN =0

? S:GRIP.IGAIN
0
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NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

NAME:

SYNTAX:

SLELEVATION.DGAIN

S:ELEVATION.DGAIN =x or ? S:ELEVATION.DGAIN
x = derivative gain term (KD) for servo calculations.
0 <=x <= 255.999 (accuracy of .004)

ELEVATION DERIVATIVE GAIN COMMAND
COMMANDCODE #74

Define the derivative gain term (KD) used in the servo
calculations for the elevation axis or get the current
derivative gain term from the XP servo controller.
S:ELEVATION.DGAIN =0

? S:EELEVATION.DGAIN
0

S:RADIAL.DGAIN
S:RADIAL.DGAIN =x or ? S:RADIAL.DGAIN

x = derivative gain term (KD) for servo calculations.

0 <=x <= 255.999 (accuracy of .004)

DESCRIPTION: RADIAL DERIVATIVE GAIN COMMAND

EXAMPLE:

COMMANDCODE #75

Define the derivative gain term (KD) used in the servo
calculations for the radial axis or get the current
derivative gain term from the XP servo controller.

S:RADIAL.DGAIN =0

7 S:RADIAL.DGAIN
0
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NAME:

SYNTAX:

LAZIMUTH.DGAIN
S:AZIMUTH.DGAIN =x or ?S:AZIMUTH.DGAIN
X = derivative gain term (KD) for servo calculations.

0<=x <= 255.999 (accuracy of .004)

DESCRIPTION: AZIMUTH DERIVATIVE GAIN COMMAND

EXAMPLE:

NAME:

SYNTAX:

COMMANDCODE #76
Define the derivative gain term (KD) used in the servo

calculations for the azimuth axis or get the current
derivative gain term from the XP servo controller.

S:AZIMUTH.DGAIN =0

? S:AZIMUTH.DGAIN
0

S:GRIP.DGAIN
S:GRIP.DGAIN =x or ? S:GRIP.DGAIN
x = derivative gain term (KD) for servo calculations.

0 <=x <= 255.999 (accuracy of .004)

DESCRIPTION: GRIP DERIVATIVE GAIN COMMAND

EXAMPLE:

COMMANDCOQDE #77

Define the derivative gain term (KD) used in the servo

calculations for the grip axis or get the current derivative

gain term from the XP servo controller.

S:GRIP.DGAIN =0
? S:GRIP.DGAIN
0
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NAME: S:ELEVATIONILIMIT

SYNTAX: S:ELEVATION.ILIMIT = x ér ? S:ELEVATION.ILIMIT
x = inetgrator limit for servo calculations.
0 <=x <= 255.999 (accuracy of .004)

DESCRIPTION: ELEVATION INTEGRATOR LIMIT COMMAND
COMMANDCODE #78

Define the integrator limit used in the servo calculations
for the elevation axis or get the current integrator limit
from the XP servo controller.

EXAMPLE: S:ELEVATION.ILIMIT = 0
? SSELEVATION.ILIMIT

0

NAME: S:RADIAL.ILIMIT

SYNTAX: S:RADIAL.ILIMIT =x or ? S:RADIAL.ILIMIT
X = integrator limit for servo calculations.

0 <=x <= 255.999 (accuracy of .004)

DESCRIPTION: RADIAL INTEGRATOR LIMIT COMMAND
COMMANDCODE #79

Define the integrator limit used in the servo calculations
for the radial axis or get the current integrator limit from
the XP servo controller.

EXAMPLE: S:RADIAL.ILIMIT = 0

7 S:RADIAL.ILIMIT
0
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NAME: SIAZIMUTHLILIMIT

SYNTAX: S:AZIMUTH.ILIMIT =x  or ? S:AZIMUTH.ILIMIT
x = integrator limit for servo calculations.
0 <=x <= 255.999 (accuracy of .004)

DESCRIPTION: AZIMUTH INTEGRATOR LIMIT COMMAND
COMMANDCODE #80

Define the integrator limit used in the servo calculations
for the azimuth axis or get the current integrator limit
from the XP servo controller.

EXAMPLE: S:AZIMUTH.ILIMIT = 0
? S:AZIMUTH.ILIMIT

0
NAME: SIGRIP.ILIMIT
SYNTAX: S.GRIP.ILIMIT = x or ? S:GRIP.ILIMIT

x = integrator limit for servo calculations.
0 <=x <= 255.999 (accuracy of .004)

DESCRIPTION: GRIP INTEGRATOR LIMIT COMMAND
COMMANDCODE #81

Define the integrator limit used in the servo calculations
for the grip axis or get the current integrator limit from
the XP servo controller.

EXAMPLE: S:GRIP.ILIMIT = 0

? S:GRIP.ILIMIT
0
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NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

S ELEVATION.JIWINDOW

S:ELEVATION.IWINDOW = x or ? S:ELEVATION.IWINDOW

x = integrator window for servo calculations.
0 <=x <= 255.999 (accuracy of .004)

ELEVATION INETGRATOR WINDOW COMMAND
COMMANDCODE #82

Define the integrator window used in the servo
calculations for the elevation axis or get the current
integrator window from the XP servo controller.

S:ELEVATION.IWINDOW =0
7 S:ELEVATION.IWINDOW
0

S:RADIAL.IWINDOW

S:RADIAL.IWINDOW =x or ? S:RADIAL.IWINDOW
x = integrator window for servo calculations.

0 <=x <= 255.999 (accuracy of .004)

RADIAL INTEGRATOR WINDOW COMMAND
COMMANDCODE #83 )

Define the integrator window used in the servo
calculations for the radial axis or get the current
integrator window from the XP servo controller.

S:RADIAL.IWINDOW = ()
? S:RADIAL.IWINDOW
0
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NAME: SLAZIMUTHUIWINDOW
SYNTAX: S:AZIMUTH.IWINDOW =x or ? S:AZIMUTH.IWINDOW

x = integrator window for servo calculations.
0 <=x <= 255.999 (accuracy of .004)

DESCRIPTION: AZIMUTH INTEGRATOR WINDOW COMMAND
COMMANDCODE #84

Define the integrator window used in the servo
calculations for the azimuth axis or get the current
integrator window from the XP servo controller.

EXAMPLE: S:AZIMUTH.IWINDOW =0
? S:AZIMUTH.IWINDOW

0

NAME: S:GRIP.IWINDOW

SYNTAX: S:GRIP.IWINDOW =x or ?S:GRIP.IWINDOW
x = integrator window for servo calculations.

0 <=x <= 255.999 (accuracy of .004)

DESCRIPTION: GRIP INTEGRATOR WINDOW COMMAND
COMMANDCODE #85

Define the integrator window used in the servo
calculations for the grip axis or get the current integrator
window from the XP servo controller.

EXAMPLE: S:GRIP.IWINDOW =0
? S:GRIP.IWINDOW
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NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

NAME:

SYNTAX:

DESCRIPTION:

EXAMPLE:

SELEVATION.EOT.OVERRIDE
S:ELEVATION.EOT.OVERRIDE = 0/1

or
? S:ELEVATION.EOT.OVERRIDE
0 = don’t override
1 = override

ELEVATION END OF TRAVEL OVERRIDE COMMAND
COMMANDCODE #86

Override/don’t override end of travel fault condition or
get the current end of travel override setting from the XP
controller. If an end of travel fault is overridden, it is
important to clear the override after the fault condition is
removed. If the override is not cleared, end of travel on
that axis cannot be detected.

? SEELEVATION.EOT.OVERRIDE
1
S:ELEVATION.EOT.OVERRIDE =0

S:RADIAL.EOT.OVERRIDE

S:RADIAL.EOT.OVERRIDE = (/1
or
? S:RADIAL.EOT.OVERRIDE

0 = don’t override

1 = override

RADIAL END OF TRAVEL OVERRIDE COMMAND
COMMANDCODE #87

Override/don’t override end of travel fault condition or
get the current end of travel override setting from the XP
controller. If an end of travel fault is overridden, it is
important to clear the override after the fault condition is
removed. If the override is not cleared, end of travel on
that axis cannot be detected.

? S:RADIAL.EOT.OVERRIDE
|
S:RADIAL.EOT.OVERRIDE =0
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NAME:

SYNTAX:

S AZIMUTHLEOT.OVERRIDE
S:AZIMUTH.EOT.OVERRIDE = 0/1

or
? S:AZIMUTH.EOT.OVERRIDE
0 = don’t override
1 = override

DESCRIPTION: AZIMUTH END OF TRAVEL OVERRIDE COMMAND

EXAMPLE:

NAME:

SYNTAX:

COMMANDCODE #88

Override/don’t override end of travel fault condition or
get the current end of travel override setting from the XP
controller. If an end of travel fault is overridden, it is
important to clear the override after the fault condition is
removed. If the override is not cleared, end of travel on
that axis cannot be detected.

? S:AZIMUTH.EOT.OVERRIDE
1
S:AZIMUTH.EOT.OVERRIDE =0

S:GRIP.EOT.OVERRIDE

S:GRIP.EOT.OVERRIDE = 0/]
or
? S:GRIP.EOT.OVERRIDE

don’t override
override

0
1

DESCRIPTION: GRIP END OF TRAVEL OVERRIDE COMMAND

EXAMPLE:

COMMANDCODE #89

Override/don’t override end of travel fault condition or
get the current end of travel override setting from the XP
controller. If an end of travel fault is overridden, it is
important to clear the override after the fault condition is
removed. If the override is not cleared, end of travel on
that axis cannot be detected.

? S:GRIP.EOT.OVERRIDE
1
S:GRIP.EOT.OVERRIDE =0
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NAME:

SYNTAX:

SELEVATION.OVF.OVERRIDE

S:ELEVATION.OVF.OVERRIDE = (/]
or
? SEELEVATION.OVF.OVERRIDE

0 = don’t override
1 = override

DESCRIPTION: ELEVATION OVERFORCE OVERRIDE COMMAND

EXAMPLE:

NAME:

SYNTAX:

COMMANDCODE #90

Override/don’t override overforce fault condition or get
the current overforce override setting from the XP
controller. If an overforce fault condition is overridden,
it is important to clear the override after the fault
condition is removed. If the override is not cleared,
overforce on that axis cannot be detected.

? SEELEVATION.OVF.OVERRIDE
1
S:ELEVATION.OVF.OVERRIDE =0

S:RADIAL.OVF.OVERRIDE

S:RADIAL.OVF.OVERRIDE = 0/1
or
7 S:RADIAL.OVF.OVERRIDE

0 = don’t overnide
1 = override

DESCRIPTION: RADIAL OVERFORCE OVERRIDE COMMAND

EXAMPLE:

COMMANDCODE #91

Override/don’t override overforce fault condition or get
the current overforce override setting from the XP
controller. If an overforce fault condition is overridden,
it is important to clear the override after the fault
condition is removed. If the override is not cleared,
overforce on that axis cannot be detected.

? S:RADIAL.OVF.OVERRIDE
1
S:RADIAL.OVF.OVERRIDE =0
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NAME: SAZIMUTH.OVE,OVERRIDE

SYNTAX: S:AZIMUTH.OVF.OVERRIDE = 0/1
or
? S:AZIMUTH.OVF.OVERRIDE

0 = don’t override
1 = override

DESCRIPTION: AZIMUTH OVERFORCE OVERRIDE COMMAND
COMMANDCODE #92

Override/don’t override overforce fault condition or get
the current overforce override setting from the XP
controller. If an overforce fault condition is overridden,
it is important to clear the override after the fault
condition is removed. If the override is not cleared,
overforce on that axis cannot be detected.

EXAMPLE: ? S:AZIMUTH.OVF.OVERRIDE
1
S:AZIMUTH.OVF.OVERRIDE =0

NAME: S:GRIP.OVF.OVERRIDE
SYNTAX: S:GRIP.OVF.OVERRIDE = 0/1
? S:GRIP.S:/F.OVERRIDE
0 don’t override

1 = override

DESCRIPTION: GRIP OVERFORCE OVERRIDE COMMAND
COMMANDCODE #93

Override/don’t override overforce fault condition or get
the current overforce override setting from the XP
controller. If an overforce fault condition is overridden,
it is important to clear the override after the fault
condition is removed. If the override is not cleared,
overforce on that axis cannot be detected.

EXAMPLE: ? S:GRIP.OVF.OVERRIDE
1
S:GRIP.OVF.OVERRIDE =0
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NAME:

SYNTAX:

LOVF.STATUS
7 S:OVFE.STATUS

DESCRIPTION: OVERFORCE STATUS COMMAND
COMMANDCODE #94

EXAMPLE:

NAME:
SYNTAX:

DESCRIPTION:

EXAMPLE:

Get the limit status from the XP controller and return a

bitmapped status byte containing the overforce status for
all applicable axes:

Bit O
Bit 1
Bit 2
Bit 3
Bit 4
Bit 5
Bit 6
Bit 7

Left gripper is in ‘open’ overforce state
Left gripper is in ‘closed’ overforce state
Right gripper is in ‘open’ overforce state
Right gripper is in ‘closed’ overforce state
Radial axis is in ‘in’ overforce state

Radial axis is in ‘out’ overforce state
Elevation axis is in ‘up’ overforce state
Elevation axis is in ‘down’ overforce state

? S:OVF.STATUS

0

LEOT.STATUS
? S:EOT.STATUS

END OF TRAVEL STATUS COMMAND

Get the limit status from the XP controller and return a

COMMANDCODE #95

bitmapped status byte containing the end of travel status

for all axes:

Bit 0 Gripper is in ‘open’ end of travel

Bit 1 Gripper is ‘closed’ end of travel

Bit 2 Azimuth axis is in ‘left’ end of travel
Bit 3 Azimuth axis is in ‘right’ end of travel
Bit 4 Radial axis is in ‘in’ end of travel

Bit 5 Radial axis is in ‘out’ end of travel

Bit 6 Elevation axis is in ‘up’ end of travel
Bit 7 Elevation axis is in ‘down’ end of travel
? S:EOT.STATUS

0
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NAME: S.VER.STATUS
SYNTAX: 7 S:VER.STATUS

DESCRIPTION: VELOCITY ERROR STATUS COMMAND
COMMANDCODE #96

Get the limit status from the XP controller and return a
bitmapped status byte containing the velocity error
status for all axes:

Bit O Gripper axis stalled
Bit 1 Azimuth axis stalled
Bit 2 Radial axis stalled
Bit 3 Elevation axis stalled
Bit 4 Not used

Bit 5 Not used

Bit 6 Not used

Bit 7 Not used

EXAMPLE: ? S:VER.STATUS

0
NAME: S:BASE.MOVE.STATUS
SYNTAX: ? S:BASE.MOVE.STATUS

DESCRIPTION: BASE MOVE STATUS COMMAND
COMMANDCODE #97

Get the move status from the XP controller and return a
bitmapped status byte containing the move status for the

base:
Bit 0 Azimuth axis failed to reach position
Bit 1 Vertical axis failed to reach position

Bit 2 Reach axis failed to reach position
Bit 3 Not used
Bit 4 Not used
Bit 5 Not used
Bit 6 Not used
Bit 7 Not used

EXAMPLE: ? S:BASE.MOVE.STATUS
0
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NAME:
SYNTAX:

DESCRIPTION:

EXAMPLE:

NAME:
SYNTAX:

DESCRIPTION:

EXAMPLE:

S.GRIP.MOVE,STATUS
? S:GRIP.MOVE.STATUS

GRIP MOVE STATUS COMMAND

Get the hand status from the XP controller and return a

COMMANDCODE #98

bitmapped status byte containing the move status for the

gripper:

Bit O Not used

Bit 1 Not used

Bit 2 Gripper failed to reach position
Bit 3 Not used

Bit 4 Not used

Bit 5 Not used

Bit 6 Not used

Bit 7 Not used

? S:GRIP.MOVE.STATUS
0

S:COMM.STATUS

? S:COMM.STATUS

COMMUNICATION STATUS COMMAND

COMMANDCODE #99

Return a bitmapped status byte containing the

communication status of the last XP servo command:

Bit O Not used

Bit 1 Not used

Bit 2 Not used

Bit 3 Not used

Bit 4 Invalid checksum

Bit § Invalid command code
Bit 6 Invalid byte count

Bit 7 Interbyte timeout

? S:COMM.STATUS

0
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NAME:
SYNTAX:

DESCRIPTION:

EXAMPLE:

NAME:
SYNTAX:

DESCRIPTION:

EXAMPLE:

S:MODULE STATUS
? S:MODULE.STATUS

ROBOT MODULE STATUS COMMAND
COMMANDCODE #100

Return the status of the last EasylLab command:

] = Hard abort

2 = User stop

3 = XP Servo communication error
4 = End of travel fault

5 = Overforce fault

6 = Velocity error

7 = Base fault

= Gripper fault

0 = Robot cannot sign on

10 = Robot version is not available
11 = Invalid robot command

12 = Command is not for this robot
13 = Memory request denied (insufficient memory)
14 = Dictionary entry does not exist
15 = Dictionary entry already exists
16 = Illegal rack index

7 S:MODULE.STATUS

0

S:ERROR.DESCRIPTION

? S:ERROR.DESCRIPTION

ERROR DESCRIPTION COMMAND
COMMANDCODE #101

Return a description of the last error.

7 S:ERROR.DESCRIPTION
NOT IN POSITION
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ROBOT

EASYLAB COMMANDS
FLOW CHARTS



ABSOLUTE POSITION
COMMANDCODE #1

| command message | reference position =
int LENGTH exchange new position
char TYPE
int FORMAT
char DISK
char USAGE ¥
char ABBREV move to new
char NAMELENGTH position
char *NAME
char *COMMAND
—1 int MODULEID

char COMMANDCODE

int ELEVATION

int RADIAL serial message

int AZIMUTH exchange

y
command message eg—— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND
int MODULEID -
char COMMANDCODE
int ELEVATION
int RADIAL
int AZIMUTH




RELATIVE POSITION
COMMANDCODE #2

command message o] MOve to new

I— s
int LENGTH exchange position
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH serial message
char *NAME exchange
char *COMMAND
1 int MODULEID

char COMMANDCODE

int ELEVATION

int RADIAL

int AZIMUTH

Y
command message . = | int LENGTH
exchange ‘ char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
——————] char *NAME
int MODULEID char *COMMAND
char COMMANDCODE
int ELEVATION
int RADIAL
int AZIMUTH




HAND LOCATION
COMMANDCODE #3

| > command message > move hand to
int LENGTH exchange new position
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
g::: TNA:&EENGTH serial message
char *COMMAND exchange
e | int MODULEID
char COMMANDCODE
int WRIST (N/A)
int GRIP

int SYRINGE (N/A)

Y
command message -g—————| int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND
int MODULEID ]
char COMMANDCODE
int WRIST (N/A)
int GRIP

int SYRINGE (N/A)




RACK POSITION

COMMANDCODE #4
?r:alr-grri?:;H ¥ command message
int FORMAT exchange
char DISK single position
char USAGE rack?
char ABBREV
har NAM
e || meoousd e
char *COMMAND icntaI;OW of rack _index
int COL from data
float X1 dictionary
float Y1 ‘
float Z1
float DXR t 6
float DYR
float DZR compute Xx,y,z
float DXC coordinates for
float DYC rack index
float DZC
char *NAME _ data *
dictionary
move to new
position
int LENGTH
char TYPE
int FORMAT :
char DISK serial message
char USAGE exchange
char ABBREV
char NAMELENGTH
char *NAME
int MODULED char *COMMAND L int index
char COMMANDCODE
int ROW '
int COL
gg:: )y(: command message g int LENGTH
float Z1 exchange char TYPE
float DXR int FORMAT
float DYR char DISK
float DZR char USAGE
float DXC char ABBREV
float DYC char NAMELENGTH
float DZC char *NAME
char *NAME char *COMMAND




PRECEDING pPARE BLAMK NOT FILMED

ELEVATION POSITION COMMAND VARIABLE
COMMANDCODE #9

command message

- —
::;;%?,EH exchange
int FORMAT input
char DISK command?
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND | int MODULEID :
char gOMMANDCODE get base position sft pending
char FORMATCODE °n‘:‘;:§':|'; :°
float VALUE i
serial message l
exchan
Y move to new
return elevation t— position
position
command message --— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID ~4—— char "COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE




RADIAL POSITION COMMAND VARIABLE
COMMANDCODE #10

int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

—»

command message

command message -

exchange

exchange
input
command?
1 Char COMMANDCODE get base set pending
position radial position
;2:: i&RITJQTCODE to new value
serial message move to new
exchange location
| B
return radial
position
int LENGTH
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID a——{ char "COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE




AZIMUTH POSITION COMMAND VARIABLE
COMMANDCODE #11

int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

command message

command message -

exchange

exchange
| Nt MODULEID ¥ -
char COMMANDCODE get base set pending
char FORMATCODE position azimuth position|
float VALUE to new value
serial message movefto new
___exchange _ -+ location
Y
return azimuth
position
int LENGTH
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
int MODULEID lgq——| char "NAME
char COMMANDCODE char *COMMAND
char FORMATCODE
float VALUE




3 AXIS SPEED COMMAND VARIABLE
COMMANDCODE #15

PRECEOMIS TAST B AT NOT FILMED

int LENGTH - commandh message
char TYPE éxchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
* .
ehar TCOMMAND » int MODULEID return robot calculate
char COMMANDCODE levati dial
char FORMATCODE speed value elevation, ra
and azimuth
float VALUE | speeds
load new
speed values
serial message
exchange
command message - int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
int MODULEID ———— CE*" 3835;1\»40
char COMMANDCODE char
char FORMATCODE
float VALUE




ELEVATION SPEED COMMAND VARIABLE
COMMANDCODE #16

int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

i

command message

command message g

exchange

elevation speed

load new elevation

speed value

exchange
i get base
g Nt MODULEID
char COMMANDCODE speed calculate
char FORMATCODE
float VALUE i
ial
serial message
returmn elevation
speed
Y
int LENGTH
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
* MA
int MODULEID «—| char "COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE



RADIAL SPEED COMMAND VARIABLE
COMMANDCODE #17

int LENGTH - °°’"'“:x"c‘:m':e:sage
char TYPE g
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME '
char *COMMAND | | int MODULEID get base
char COMMANDCODE speed calculate
char FORMATCODE radial speed
float VALUE l
serial rr;‘essageo load new radial
'—ML speed value
retum radial
speed
command message .
exchange int LENGTH
char TYPE
int FORMAT
char DISK
char USAGE
TSTT I DU (L
char COMMANDCODE char *NAME
crar @%’?CODE char *COMMAND




AZIMUTH SPEED COMMAND VARIABLE
COMMANDCODE #18

int LENGTH — command message
char TYPE exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND | | int MODULEID get base
char COMMANDCODE speed calculate
char FORMATCODE azimuth speed
float VALUE ‘
serial message load new
exchange ~®%| azimuth speed
Y
return azimuth
speed
int LENGTH
command message =& char TYPE
exchange int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID - char "COMMARD
char COMMANDCODE
char FORMATCODE
float VALUE




GRIP SPEED COMMAND VARIABLE
COMMANDCODE #20

int LENGTH — Cmm:xﬁa:‘essage
char TYPE ge
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME y
char *COMMAND int MODULEID get hand
char COMMANDCODE speed calculate
char FORMATCODE grip speed
float VALUE l
serial message load new grip
exchange ~®%"| speed value
Y
return grip
speed
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID ~®—T char *COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE




SET ABSOLUTE COMMAND VARIABLE

COMMANDCODE #28
PRENFEOSS AT 8 R0 TIURER
get command name
int LENGTH — °°mm:x"c‘:1 ar:e:sage —| entry from data
char TYPE g dlctlgnary
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME NO
char *COMMAND Cmgﬁ entry>
—| int MODULEID NP
char COMMANDCODE position
char *NAME
Y
compute rack set reference
location position = command
position
——— data dictionary ‘
set reference
position = rack
. focation
int LENGTH
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND *
command message --#— Icr‘t:alr.gl:GPEH
exchange int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
int MODULEID char *NAME
char COMMANDCODE char *COMMAND
char *NAME




TRANSITION POSITION ON COMMAND

int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

__..>

command message
exchange

COMMANDCODE #31

PRECIDET PAT T

T LT S
A ROT LRSS

set transition

command message -
A position mode =

exchange

-4

TRUE

Y

int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND




TRANSITION POSITION OFF COMMAND

COMMANDCODE #32
int LENGTH — °°m":x"c‘:,ar:§: 9 ————— et fine position
char TYPE mode = TRUE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND
command message --— - ?L&E#GP;H
exchange int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND




GRIP POSITION COMMAND VARIABLE
COMMANDCODE #37

PRECEDIN 5 mane PLARE

, -  Command message
::nl:at%? exchange
int FORMAT .
char DISK co|rr:1pr)nu:nd?
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND int MODULEID Y
— )
char COMMANDCODE get hand set pending
char FORMATCODE position grip position
float VALUE to new value
serial message move hand
to new
'_Me_ location
retumn grip
position
Y
command message
exchange int LENGTH
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
int MODULEID - Char A ENGTH
char COMMANDCODE zha: +COMMAND
char FORMATCODE
float VALUE




COMMAND VARIABLE ELEVATION POSITION

COMMANDCODE #50

FRECEDG o PART BRLANRE NOT FULRED

int LENGTH [~  command message —pm-
char TYPE exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND
Y Y
return elevation keep elevation
value from last value for next
S: GET.BASE.CMD S: SET.BASE.CMD
command command
int MODULEID
char COMMANDCODE
char FORMATCODE
float VALUE
Y
command message - int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID “®—T char *COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE




COMMAND VARIABLE RADIAL POSITION

COMMANDCODE #51

int LENGTH —— command message —p
char TYPE exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND
Y Y
return radial keep radial
position from last position for next
S: GET.BASE.CMD S: SET.BASE.CMD
command command
int MODULEID
char COMMANDCODE
char FORMATCODE
float VALUE
Y
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID ~®—T char *COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE



COMMAND VARIABLE AZIMUTH POSITION

COMMANDCODE #52

int LENGTH |  command message —p- input
char TYPE exchange command?
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND
Y
retum azimuth keep azimuth
position from last position for next
S: GET.BASE.CMD S: SET.BASE.CMD
command
int MODULEID
char COMMANDCODE
char FORMATCODE
float VALUE
Y
command message -g— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




COMMAND VARIABLE GRIP POSITION
COMMANDCODE #53

int LENGTH I command message —pp
char TYPE exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND
Y Y
return grip keep grip
position from last position for next
S: GET.HAND.CMD S: SET.HAND.CMD
command command
int MODULEID
char COMMANDCODE
char FORMATCODE
float VALUE
Y
command message «g— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID Bl char *COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE







SET BASE COMMAND VARIABLE

int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

COMMANDCODE #54
update elevation,radial,and
——— comm:xr:; a:\::sage —® | azimuth with values stored

#1 int MODULEID

char COMMANDCODE
char *"NAME

from last S:ELEVATION.CMD,
S:RADIAL.CMD, and
S:AZIMUTH.CMD commands

-

data dictionary

char TYPE

char DISK

int LENGTH
int FORMAT

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND —}

command message g

exchange

int MODULEID

char COMMANDCODE
int ELEVATION

int RADIAL

int AZIMUTH

'

int LENGTH

int MODULEID <

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char COMMANDCODE
char *NAME

char *COMMAND




int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

command message
exchange

GET BASE COMMAND VARIABLE

-

COMMANDCODE #55

command message

exchange

int MODULEID
char COMMANDCODE
char *NAME

data dictionary

get command
variable definition

keep elevation,radial,and

azimuth values for the next
S:ELEVATION.CMD,
S:RADIAL.CMD, and

S:AZIMUTH.CMD commands

int LENGTH
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND —_-t
int MODULEID
char COMMANDCODE
int ELEVATION
int RADIAL Y
int AZIMUTH
- int LENGTH
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
int MODULEID char *NAME
char COMMANDCODE | ¥ char *COMMAND
char *"NAME




SET HAND COMMAND VARIABLE
COMMANDCODE #56

int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

command message g

exchange

—— command message __ g update grip with value stored
exchange from last S:GRIP.CMD
command
—( int MODULEID /
char COMMANDCODE
char *NAME data dictionary
int LENGTH
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND __*
int MODULEID
char COMMANDCODE
int WRIST (N/A)
int GRIP
int SYRINGE (N/A)
v
int LENGTH
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
har *NAME
int MODULEID ¢
char COMMANDCODE | char *COMMAND
char *NAME




int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

e

GET HAND COMMAND VARIABLE

COMMANDCODE #57

command message

exchange

char "NAME

command message —
exchange get command
variable definition
int MODULEID
char COMMANDCODE
char *NAME
keep grip value for next
S:GRIP.CMD command
data dictionary
int LENGTH
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND _}
int MODULEID
char COMMANDCODE
int WRIST (N/A)
int GRIP
int SYRINGE (N/A)
- int LENGTH
char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
har *NAME
int MODULEID char
char COMMANDCODE | T char *COMMAND




ZERO ELEVATION AXIS .

COMMANDCODE #58
int LENGTH amm— command message oo Zero elgvatim —
char TYPE exchange axis
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH '
char *NAME
char *COMMAND serial message
exchange
Y
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND




ZERO RADIAL AXIS

COMMANDCODE #59
. command message g zero radial
[ e dl D
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH V
char *NAME
char *COMMAND serial message
exchange
Y
command message - int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND




ZERO AZIMUTH AXIS

COMMANDCODE #60
int LENGTH — Cmmaxﬁa:‘ezsage ————» zeroazimuth
char TYPE e g axis il
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *"NAME '
char *COMMAND : serial message
exchange
Y
command message g : int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *"NAME
char *COMMAND




ZERO GRIP AXIS
COMMANDCODE #61

int LENGTH —— command message — zero .gnp —
char TYPE exchange axis
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH #
char *NAME
char *COMMAND serial message
exchange
Y
command message «ag— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND




CALIBRATE ELEVATION AXIS

int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

——

COMMANDCODE #62

command message _____ g,
exchange

command message g

exchange

calibrate
axis

Y

serial message

exchange

Y

int LENGTH

char TYPE

int FORMAT

char DISK

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND




CALIBRATE RADIAL AXIS

COMMANDCODE #63
int LENGTH I comm:xnci ar:;:sage ——»| calibrate radial -
char TYPE axis
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH '
char *NAME
char *COMMAND serial message
exchange
command message g— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND




CALIBRATE AZIMUTH AXIS

COMMANDCODE #64
: ———p»  Command message _________gu! cjlibrate azimuth
L";;;ﬁiGPEH exchange axis i
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH v
char *NAME
char *COMMAND serial message
exchange
Y
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *“NAME
char *COMMAND




CALIBRATE GRIP AXIS

COMMANDCODE #65
, g  command message .| calibrate grip
:‘;;m‘g” exchange axis <
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME '
char *COMMAND serial message
exchange
Y
command message -t int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *"NAME
char *COMMAND




ELEVATION PROPORTIONAL GAIN COMMAND
COMMANDCODE #66

. e COmmand message —@m-
g:a‘r-ET%GPEH exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND Y Y
get elevation set elevation
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
return elevation
proportional
gain term KP
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID “®——T char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




RADIAL PROPORTIONAL GAIN COMMAND
COMMANDCODE #67

i - command message —-
::;;%EH exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char "NAME
char *COMMAND !
get radial set radial
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
return radial
proportional
gain term KP
command message - int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char "NAME
int MODULEID 41 char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




AZIMUTH PROPORTIONAL GAIN COMMAND
COMMANDCODE #68

int LENGTH - command message —p»
char TYPE exchange
int FORMAT
char DISK
char USAGE
char ABBREY
char NAMELENGTH
char *NAME
char *COMMAND Y y
get azimuth set azimuth
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE '
return azimuth
proportional
gain term KP
command message -a— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID “%—1 char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




GRIP PROPORTIONAL GAIN COMMAND
COMMANDCODE #69

: | a command message — NO input YES
?;atﬁ-r:ep.g“ exchange command?
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND ' '
get grip set grip
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE # exchange
float VALUE
return grip
proportional
gain term KP
command message -g— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID T char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




ELEVATION INTEGRAL GAIN COMMAND
COMMANDCODE #70

. =  Ccommand message —p
g‘r:alr-ETr#(I;?EH exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND Y y
get elevation set elevation
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
fioat VALUE Y
return eievation
integral
gain term Kl
command message - int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *"NAME
int MODULEID ~®——T char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




RADIAL INTEGRAL GAIN COMMAND

COMMANDCODE

#71

; I command message —p-
::nr:at?fP;H = exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND L | '
get radial set radial
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
return radial
integral
gain term Ki
command message g~ int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID - " char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




AZIMUTH INTEGRAL GAIN COMMAND

COMMANDCODE #72

. I command message —g-
::;;%GPEH = exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME ‘
char *COMMAND )
get azimuth set azimuth
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
retumn azimuth
integral
gain term Kl
command message -g- int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID - " char *COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE




GRIP INTEGRAL GAIN COMMAND
COMMANDCODE #73

int LENGTH
int FORMAT

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

- command message —p
exchange
Y v
get grip set grip
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
return grip
integral
gain term Kl
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID < —T char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




ELEVATION DERIVATIVE GAIN COMMAND
COMMANDCODE #74

. I command message —p»- input
::;%%EH - exchange command?
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND Y y
get elevation set elevation
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
return elevation
derivative
gain term KD
command message -« int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID <@ char *COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE




RADIAL DERIVATIVE GAIN COMMAND

int LENGTH
char TYPE
int FORMAT

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

COMMANDCODE

#75

I command message -—gm-
exchange
y Y
get radial set radial
pid factors pid factors
int MODULEID \ /
char COMMANDCODE sena ""‘es”ge
char FORMATCODE ‘ exchange
float VALUE y
retum radial
derivative
gain term KD
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID - [ char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




AZIMUTH DERIVATIVE GAIN COMMAND
COMMANDCODE #76

: I command message —p»
Ln;atgrﬁ%EH = exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND !
get azimuth set azimuth
pid factors pid factors
int MODULEID ' /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
return azimuth
derivative
gain term KD
command message -ag— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID 1 char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




GRIP DERIVATIVE GAIN COMMAND

COMMANDCODE #77

NO input
int LENGTH S comm(:rxr::c'}{I ar:essage — comF:nand?
char TYPE ge
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND '
get grip set grip
pid factors pid factors
| \ /
int MODULEID _
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
return grip
derivative
gain term KD
command message -g- int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID 1 char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




ELEVATION INTEGRATOR LIMIT COMMAND
COMMANDCODE #78

. | command message —p-
g‘;aﬁ’g” exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND Y Y
get elevation set elevation
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
return elevation
integrator limit
command message -g— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID B char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




RADIAL INTEGRATOR LIMIT COMMAND
COMMANDCODE #79

. L command message —p
g‘;at%%? exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND '
get radial set radial
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
retumn radial
integrator limit
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID “S——T char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




AZIMUTH INTEGRATOR LIMIT COMMAND
COMMANDCODE #80

set a;imuth
pid factors

; - command message —p-
char TYPE exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND |
get azimuth
pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
retum azimuth
integrator limit
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID “®—1 char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




GRIP INTEGRATOR LIMIT COMMAND
COMMANDCODE #81

input
int LENGTH — °°'"'":x“c‘:, reage — command?
char TYPE Cad
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND Y !
get grip set grip
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE # exchange
float VALUE
retumn grip
integrator limit
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID ~®————T char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




ELEVATION INTEGRATOR WINDOW COMMAND
COMMANDCODE #82

; L command message —g NO Input YES
L?;;%EH exchange command?
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND ' '
get elevation set elevation
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE { exchange
float VALUE
return elevation
integrator
window
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID @1 char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




RADIAL INTEGRATOR WINDOW COMMAND
COMMANDCODE #83

int LENGTH
char TYPE
int FORMAT

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

I command message —p-
exchange
Y Y
get radial set radial
pid factors pid factors
int MODULEID \ /
char COMMANDCODE sena ':35999
char FORMATCODE exchange
float VALUE Y
return radial
integrator
window
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID “®—1 char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




AZIMUTH INTEGRATOR WINDOW COMMAND
COMMANDCODE #84

int LENGTH
int FORMAT

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

L command message —p»
exchange
Y y
get azimuth set azimuth
pid factors pid factors
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
return azimuth
integrator
window
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *"NAME
int MODULEID “®——T char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




GRIP INTEGRATOR WINDOW COMMAND
COMMANDCODE #85

int LENGTH
int FORMAT

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

I command message —p
exchange
y Y
get grip set grip
pid factors pid factors
int MODULEID \\' /
char COMMANDCODE sena ’}"‘“9‘9"
char FORMATCODE exchange
float VALUE '
retum grip
integrator
window
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *"NAME
int MODULEID - [ char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




ELEVATION END OF TRAVEL OVERRIDE COMMAND
COMMANDCODE #86

i I command message —p
rr:atgrhYleEH exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND L i '
get override set override
flags flags
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
retumn elevation
end of travel
override flag
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID ~®—T  har *COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE




RADIAL END OF TRAVEL OVERRIDE COMMAND
COMMANDCODE #87

int LENGTH
int FORMAT

char USAGE

char ABBREV

char NAMELENGTH
char *NAME

char *COMMAND

set override

I command message —p
exchange
Y
get override
flags
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
return radial
end of travel
override flag
command message -g— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID “®——T char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




AZIMUTH END OF TRAVEL OVERRIDE COMMAND
COMMANDCODE #88

int LENGTH — cmm:x’l‘:‘a':essage —
char TYPE ge
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME *
char *COMMAND Y ¥
get override set override
flags flags
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
retumn azimuth
end of travel
override flag
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID “®——T char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE




GRIP END OF TRAVEL OVERRIDE COMMAND
COMMANDCODE #89

\ I command message —p-
3:;%2%?" exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND Y y
get override set override
flags flags
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE '
return grip
end of travel
override flag
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID ~®——T char *COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE




ELEVATION OVERFORCE OVERRIDE COMMAND
COMMANDCODE #90

; . command message —a»-
?g;;ﬁig” exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND '
get override set override
flags flags
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE exchange
float VALUE Y
return elevation
overforce
override flag
command message «ag int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID - char *COMMAND
char COMMANDCODE
char FORMATCODE
float VALUE



RADIAL OVERFORCE OVERRIDE COMMAND
COMMANDCODE #91

float VALUE

. I command message —g-
::;%EH exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND '
get override set override
flags flags
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE + exchange
float VALUE
return radial
overforce
override flag
command message g int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID “®—T char *COMMAND
char COMMANDCODE
char FORMATCODE



AZIMUTH OVERFORCE OVERRIDE COMMAND
COMMANDCODE #92

. T command message -—p»-
Z‘,f;ﬁ':g“ exchange
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
char *COMMAND * !
get override set override
flags flags
int MODULEID \ /
char COMMANDCODE serial message
char FORMATCODE & exchange
float VALUE
return azimuth
overforce
override flag
command message «ag— int LENGTH
exchange char TYPE
int FORMAT
char DISK
char USAGE
char ABBREV
char NAMELENGTH
char *NAME
int MODULEID - =T char *COMMAND
char COMMANDCODE
char FORMATCODE

float VALUE
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