Motion Objects

Motion Objects

I ntroduction

A Motion object manages a single axis or group of axes. Its primary function is to provide
an interface to command movement on a coordinate system. It also provides status
information about all the axes under its control, so motion can be either stopped or
resumed in a controlled manner, especially in the event of error recovery. The Motion
object isreally a host-based object, with a corresponding Motion Supervisor object in the
controller. The Motion Supervisor handles the real-time issues associated with axis data
and status synchronization.

Some careful consideration should be given to Motion object (Motion Supervisor) to axis
mapping. While it's possible to have multiple Motion objects share the same axes, only
one Motion Supervisor can command motion to an axis at atime. Motion object to axis
maps can be changed dynamically at any time, but Motion Supervisor to axis maps should
NOT be changed when the axes are moving.

To learn more about usind MPI Motion Attributes and MEI Motion Attributes, click here.

| Error Messages |
Methods
Create, Delete, Validate Methods
mpiMotionCreate Creste Motion object
mpiMotionDelete Delete Motion object
mpiMotionValidate Validate Mation object
Configuration and Information M ethods
mpiMotionConfigGet Get Motion configuration
mpiMotionConfigSet Set Motion configuration
mpiMotionFlashConfigGet Get Mation flash config
mpiMotionFlashConfigSet Set Mation flash config
mpiM otionPar amsGet Get Motion parameters
mpi M otionPar amsSet Set Motion parameters
meiMotionParamsValidate Validate Motion parameters
mpiMotionPositionGet Get position parameters of all axes associated with Motion
mpiMotionPositionSet Set position parameters of all axes associated with Motion
mpiMotionStatus Get Motion status
mpiMotionTr aj ectory Get trgjectories for all Axis associated with Motion
Event Methods
mpiMotionEventNotifyGet Get event mask
mpiMotionEventNotifySet Set event mask
mpiM otionEventReset Reset events specified in event mask
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Action Methods

mpiMotionAction
mpiMotionM odify
mpiMotionStart

Memory Methods

mpiMotionM emory

mpiMotionM emor yGet
mpiM otionM emor ySet

Relational M ethods

mpiMotionContr ol
mpiMotionNumber
mpiMotionAxis
mpiMotionAxisAppend
mpiM otionAxisCount
mpiMotionAxisFir st
mpiMotionAxisl ndex
mpiMotionAxisl nsert
mpiMotionAxisL ast
mpiMotionAxisListGet
mpiMotionAxisL istSet
mpi M otionAxisNext
mpiM otionAxisPrevious
mpiM otionAxisRemove

Data Types

Perform an action on a Motion

Modify parameters of Motion whileit is executing
Start Moation (idle state > moving state)

Set address to be used to access Motion memory

Get bytes of Motion memory and place it into application memory
Put (set) bytes of application memory into Motion memory

Return handle of Control object associated with Motion
Get index of Motion

Return handle of axis by index number

Append axisto list

Return number of axesin list

Return handleto first axisin list
Return index value of an axisin list
Insert axisinto list associated with Motion

Return handle to last axisin list

Get list of axes associated with Motion
Create alist of axes associated with Motion
Get handle to next axisin list

Get handle to previous axisin list

Remove handle to axisin list

MPIMotionAttr / MEIMotionAttr

MEIMotionAttrHold

MEIMotionAttrHoldSour ce
MEIMotionAttrHoldType
MPIMotionAttrMask / MEIMotionAttr M ask
MEIMotionAttr Output

MEIMotionAttr OQutputType
MPIMationAttributes/ MEIMotionAttributes
MPIMotionBESSEL

MPIMotionBSPL INE

MPIMotionConfig / MEIMotionConfig
MPIMotionDecel Time
MEIMotionFrame
MEIMotionFrameBuffer Status
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MPIMotionM essage / MEIM otionM essage
MPIMotionParams/ MEIMotionParams
MPIMotionPoint

MPIMotionPT

MPIMotionPVT

MPIMotionSCurve

MPIMotionSPL INE

MEIMotionTrace

MPIMotionT rapezoidal

MPIMotionType/ MEIMotionType

MPIMotionVelocity

M acr os

mpiMotionATTR
mpiMotionAttrMaskBIT

mpiMotionTY PE
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mpiMotionCreate

mpiMotionCreate

Declar ation const MPI Motion npi MotionCreate(MPl Control control,

| ong nunber ,
MPI AXi s axi s)

Required Header stdmpi.h

Descri pti on MotionCr eate creates a Motion object associated with the motion supervisor

identified by number located on motion controller control. MotionCreate is the
equivalent of a C++ constructor.

If number is-1, MotionCreate selects the next unused motion supervisor. The axis
parameter specifiestheinitial element in the list of Axis objects which determine the
coordinate system (axis may be MPIHandleV OID).

Return Values

handle handle to a Motion object
MPIHandlevOID if the object could not be created
See Also mpiM otionDelete | mpiMotionV alidate
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mpiMotionDelete

mpiMotionDelete

Declar ation | ong npi Mot i onDel et e( MPI Mbti on noti on)
Required Header stdmpi.h

Descri pti on MotionDelete deletes a Motion object (motion) and invalidates its handle.
MotionDelete is the equivalent of a C++ destructor.

Deleting a Motion object does not delete any of the Axis objects in the coordinate

system.
Return Values
M Pl M essageOK if MotionDelete successfully deletes a Motion object and invalidatesits handle
See Also

mpiMotionCreate | mpiMotionV alidate
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mpiMotionValidate

mpiMotionValidate

Declaration | ong npi Moti onVal i dat e( MPI Moti on noti on)

Required Header stdmpi.h

Description MotionValidate validates the Motion object (motion) and its handle. Always call
mpiMotionValidate after creating a new Motion object.

Return Values

M PIM essageOK if Motion isahandle to avalid object.

See Also

mpiM otionCreate | mpiMotionDel ete
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mpiMotionConfigGet

mpiM otionConfigGet

Declaration | ong npi Mot i onConfi gGet (MPI Moti on not i on,
MPI Mot i onConfig *config,
voi d *external)

Required Header stdmpi.h

Descri pti on MotionConfigGet gets the configuration of a Motion object (motion) and puts
(writes) it in the structure pointed to by config, and also writesit into the
implementation-specific structure pointed to by external (if external isnot NULL).

The configuration information in external isin addition to the configuration
information in config, i.e, the configuration information in config and in external is

not the same information. Note that config or external can be NULL (but not both
NULL).

XMP Only external either pointsto a structure of type MEIM otionConfig{} or isNULL.

Return Values

M PI M essageOK if MotlpnConfl gGet successfully gets the configuration of a Motion object and
writes it into the structure(s)

See Also mpiMotionConfigSet | MEIMotionConfig
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mpiMotionConfigSet

mpiM otionConfigSet

Declar ation | ong npi Mot i onConfi gSet (MPI Motion not i on,
MPI Mbti onConfig *config,
voi d *ext ernal)

Required Header stdmpi.h

Descri pti on MotionConfigSet sets (writes) the configuration of a Motion object (motion) using
data from the structure pointed to by config, and also using data from the
implementation-specific structure pointed to by external (if external isnot NULL).

The configuration information in external isin addition to the configuration
information in config, i.e, the configuration information in config and in external is

not the same information. Note that config or external can be NULL (but not both
NULL).

XMP Only external either points to a structure of type MEIM otionConfig{} or isNULL.

Return Values

M PI M essageOK if MotionConfigSet successfully writes the configuration of a Motion object using
data from the structure(s)

See Also mpiMotionConfigGet | MEIM otionConfig

http://support.motioneng.com/soft/motion/Method/cfsetl.htm [3/12/2002 9:34:08 AM]



mpiMotionFlashConfigGet

mpiMotionFlashConfigGet

Declar ation | ong npi Moti onFl ashConfi gGet ( MPl Mot i on not i on,
voi d *f| ash,
MPI Mot i onConfig *confi g,
voi d *external)

Required Header stdmpi.h

Descri p'[i on MotionFlashConfigGet gets the flash configuration for a Motion object (motion) and
puts (writes) it into the structure pointed to by config, and also writesit into the
implementation-specific structure pointed to by external (if external isnot NULL).

The Motion’ s flash configuration information in external isin addition to the
Motion’ s flash configuration information in config, i.e., the flash configuration
information in config and in external is not the same information. Note that config or
external can be NULL (but not both NULL). The implementation-specific flash
argument is used to access flash memory.

external either pointsto a structure of type MEIM otionConfig{} or isNULL. flash is
XMP Only either an MEIFlash handle or MPIHandlevVOID. If flash is MPIHandleVOID, an MEIFlash
object will be created and deleted internaly.

Return Values

M PI M essageOK if MotionFlashConfigGet successfully gets the Motion’s flash configuration and

writes it into the structure(s).

See Also mpi M oti onFlashConfigSet
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mpiMotionFlashConfigSet

mpiMotionFlashConfigSet

Declar ation | ong npi Moti onFl ashConfi gSet ( MPl Mot i on not i on,
voi d *f| ash,
MPI Mot i onConfig *confi g,
voi d *ext ernal)

Required Header stdmpi.h

Descri p'[i on MotionFlashConfigSet sets (writes) the flash configuration of a Motion object
(motion) using data from the structure pointed to by config, and also using datafrom
the implementation-specific structure pointed to by external (if external is not
NULL).

The Motion’ s flash configuration information in external isin addition to the
Motion’s flash configuration information in config, i.e., the flash configuration
information in config and in external is not the same information. Note that config or
external can be NULL (but not both NULL). The implementation-specific flash
argument is used to access flash memory.

external either pointsto a structure of type MEIMotionConfig{} orisNULL. flash is
XMP Only either an MEIFlash handle or MPIHandleVOID. If flash is MPIHandleVOID, an MEIFlash
object will be created and deleted internally.

Return Values

M PI M essageOK if MotionFlashConfigSet successfully sets (writes) the Motion’s flash configuration

using data from the structure(s)

See Also MEIMotionConfig | MEIFlash | mpiMotionFlashConfigGet
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mpi M otionParamsGet

Declar ation | ong npi Moti onPar ansGet ( MPI Mot i on not i on,
VPl Mot i onPar ans * par ans)

Required Header stdmpi.h

Description M otionPar amsGet reads the parameters of a Motion object (motion) and writes it
to the structure pointed to by params. These motion parameters will be used if
mpiMotionStart(...) is called with Null motion params.

motion a handle to the Motion object
*params a pointer to the motion parameters structure returned by the method
Return Values
M PI M essageOK if I_\/IotlonParamsGet successfully returns the parameters associated with a Motion
object
P tion DAL ameters that are associated with a Maotion object (motion). To set these motion parameters,
P call either mpiM otionParamsSet(...) or mpiMotionStart(...)
See Also mpiM otionParamsSet | mpiMotionStart | mei M otionParamsV alidate
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mpiMotionParamsSet

mpi M otionParamsSet

Declar ation | ong npi Moti onPar ansSet ( MPl Mot i on not i on,
VPl Mbt i onPar ans * par ans)

Required Header stdmpi.h

Description .MotionParamsSet sets the parameters of a Motion object (motion). These motion
parameters will be used if mpiMotionStart(...) is called with a Null motion parameter.

If Motion (motion) is active, MotionParamsSet will set motion parameters
“on-the-fly,” i.e., at the first opportunity.

Return Values
M PIM essageOK iIf MotionParamsSet successfully sets the parameters of a Motion object

See Also mpiM otionStart | mpiM otionParamsGet
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meiMotionParamsValidate

mel M otionParamsValidate

Declar ation | ong nei Moti onPar ansVal i dat e( MPl Mot i on noti on,
MPI Mot i onType type,
MPI Mot i onPar ans * par ans,
VEI XnpActi on action,

| ong *poi nts)
Required Header stdmei.h
Descri pti on M otionParamsValidate validates the type-specific motion parameters pointed to by
params, using the coordinate system of motion.
If " *point" is Then
not Null the number of points specified by paramsis written to the location (pointed to by
points)
Return Values

if MotionParamsValidate successfully validates the type-specific motion

MPIMessageOK parameters using the coordinate system of motion

See Also
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mpiMotionPositionGet

mpiM otionPositionGet

Declar ation | ong npi MotionPositionGet(MPIMtion notion,
doubl e *act ual ,
doubl e *command)

Required Header stdmpi.h

Descri pti on MotionPositionGet gets the actual and command position values for all axes
associated with a Motion (motion). The actual and command arguments each point to
an array with asize equal to the number of axes associated with motion.

Return Values

e if MotionPositionGet successfully gets the actual and command position values for
SFIIEEZTEOIN all axes associated with a Motion object

See Also mpi M oti onPositionSet
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mpiMotionPositionSet

mpiM otionPositionSet

Declar ation | ong npi Moti onPositionSet (MPI Mdtion notion,
doubl e *actual ,
doubl e * command)

Required Header stdmpi.h

Descri pti on MotionPositionSet sets the actual and command position values for all axes
associated with a Motion (motion). The actual and command arguments each point to
an array with asize equal to the number of axes associated with motion.

Return Values

e if MotionPositionSet successfully sets the actual and command position values for
SFIIEEZTEOIN all axes associated with a Motion object

See Also mpi M otionPositionGet
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mpiMotionStatus

mpiMotionStatus

Declar ation | ong npi Moti onStatus(MPI Mbtion notion,
MPI St atus *stat us,
voi d *ext ernal)

Required Header stdmpi.h
Descri pti on MotionStatus gets a Motion’s (motion) status and writes it to the structure pointed to

by status, and also writes it into the implementation-specific structure pointed to by
external (if external isnot NULL).

The Motion’ s status information in external isin addition to the Motion’ s status
information in status, i.e., the status information in status and in external is not the
same information. Note that status or external can be NULL (but not both NULL).

XMP Only external either pointsto a structure of type MEIM otionStatus{} or isNULL.

Return Values

M PIM essageOK if MotionStatus successfully writes the Motion’s status to the structure(s)

See Also
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mpiMotionTrajectory

mpiMotionTrajectory

Declar ation | ong npi Mbti onTraj ectory(MPl Motion noti on,
MPI Traj ectory *trajectory)

Required Header stdmpi.h

Description MotionTrajectory gets the trajectories for al axes associated with a Motion object
(motion). The trajectory argument pointsto an array of MPITrgectory structures,
with asize equal to the number of axes associated with the Motion object (motion).

Return Values

M PI M essageOK if M_otlonT_raj ectory successfully gets the tragjectories for al axes associated with a
Motion object

See Also
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mpiM otionEventNotifyGet

Declaration | ong npi Moti onEvent Noti fyGet (MPI Motion not i on,
MPI Event Mask *event mask,
voi d *ext ernal)

Required Header stdmpi.h

Descri pti on MotionEventNotifyGet writes the event mask (that specifies the event type(s) for
which host notification has been requested) to the location pointed to by eventMask,
and also writesit into the implementation-specific location pointed to by external (if
external isnot NULL).

The event notification information in external isin addition to the event notification
information in eventmask, i.e, the event notification information in eventmask and in
external is not the same information. Note that eventmask or external can be NULL
(but not both NULL).

Event notification is enabled for event types specified in eventmask, which is a bit
mask generated by the logical OR of the MPIEventMask bits associated with the
desired MPIEventType values.

Event notification is disabled for event types not specified in eventmask.

external either points to a structure of type M El EventNotifyData{} or isNULL.
XMP Only The MEIEventNotifyData{} structureisan array of firmware addresses, whose contents

are placed into the M El EventStatusl nfo{} structure (of all events generated by this
object).

Return Values
M Pl M essageOK if MotionEventNotifyGet successfully writes the event mask to the location(s)

See Also MPIEventType | MEIEventNotifyData | M ElEventStatusinfo
mpiMotionEventNotifySet
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mpiMotionEventNotifySet

mpiMotionEventNotifySet

Declar ation

| ong npi Moti onEvent Noti fySet (IMPl Mot i on not i on,
MPI Event Mask event mask,
voi d *ext ernal)

Required Header stdmpi.h

Description

XMP Only

To..

MotionEventNotifySet requests host notification of the event(s) that are generated by
motion and specified by eventMask, and also specified by the
implementation-specific location pointed to by external (if external isnot NULL).

The event notification information in external isin addition to the event notification
information in eventmask, i.e, the event notification information in eventmask and in
external is not the same information. Note that eventmask or external can be NULL
(but not both NULL).

Event notification is enabled for event types specified in eventMask, a bit mask
generated by the bitwise OR of the MPIEventMask bits associated with the desired
MPIEventType values. Event notification is disabled for event types that are not
specified in eventMask.

The mask of event types generated by a Motion object consists of bits from
MPIEventMaskMOTION and MPIEventMaskAXIS.

external either points to a structure of type MEIEventNotifyData{} or isNULL.
The MEIEventNotifyData{} structureisan array of firmware addresses, whose contents
are placed into the MEIEventStatusinfo{} structure (of all events generated by this object).

Then...

enable host notification of all events set eventmask to MPIEventMaskALL

disable host notification of all events set eventmask to MPIEventTypeNONE

Return Values
M PI M essageOK

See Also

if MotionEventNotifySet successfully requests host naotification of the event(s) that
are specified by eventMask and generated by motion

MPIEventType | MEIEventNotifyData | M El EventStatusinfo

mpi EventMaskM OTION | mpi EventMaskAX1S | mpiM otionEventNotifyGet
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mpiMotionEventReset

mpiM otionEventReset

Declaration | ong npi Moti onEvent Reset ( MPI Mot i on not i on,
MPI Event Mask event Mask)

Required Header stdmpi.h

Description E/)I/ort]i (c))tri](lfr\]/.entRwet resets the event(s) that are specified in eventMask and generated
Y our application must call MotionEventReset only after one or more latchable events
have occurred.

Return Values

M PI M essageOK if MotionEventReset successfully resets the event(s) that are specified in

eventMask and generated by motion
See Also
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mpiMotionAction

mpiMotionAction

Declar ation | ong npi Moti onActi on(MPI Mbtion notion,

Required Header stdmpi.h

MPI Action acti on)

Description MotionAction performs the specified action on the Motion object (motion).

The deceleration stop and Estop times can be set with:

mpiMotionConfigSet(MPIMotion motion, MPIMotionConfig *config, void *external);

where the structure MPIMotionConfig, contains the elements:

MPIMotionConfig.decelTime.stop /* seconds */
MPIMotionConfig.decelTime.eStop /* seconds */

If "action" is

MPIActionABORT or
MPIActionE_STOP or
MPIActionE_STOP_ABORT

MPIActionABORT

MPIActionE_STOP

MPIActionE_STOP_ABORT

MPIActionRESET

MPIActionRESUME

Then

the Motion will perform an emergency stop and/or abort on all axes, and
then change to the error state (MPIStateSTOPPING_ERROR to

MPI StateERROR). Before starting another Motion, you must first make a
call to mpiMotionAction(motion, MPIActionRESET).

MotionAction will disable the PID control (or other algorithm), set the
DAC output to the offset value, and disable the amp enable outputs. After
the abort completes, the Motion will be set to the ERROR state .

MotionAction will decelerate the axis (or axes) to a stop in the time
specified by the “eStop” time. After the Motion stops, the Motion will be
set to the ERROR state.

MotionAction will decelerate the axis (or axes) to a stop in the time
specified by the “eStop” time. Next, MotionAction will generate an
MPIActionABORT. After the abort completes, the Motion is set to the
ERROR state. The E_STOP_ABORT first performsan E_STOP, and then
performs an ABORT. The E_STOP decel erates the axis to a stop, then the
ABORT disables PID control and disables the amp enable output.

if the Motion (motion) isin the error state (MPIStateERROR), the Motion
will change to the idle state (M PI Statel DLE), so that motion can be
restarted. If the error state was caused by an Abort action, then the
command position will be set equal to the actual position during the Reset.

if the Motion isin theidle state (MPIStatel DLE), it will change to the

moving state (MPIStateM OVING), and the Motion will resume if it was
stopped by a prior call to mpiMotionAction(motion, MPIActionSTOP).
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mpiMotionAction

if the Motion isin the moving state (MPIStateMOVING), it will
performing a stop on all axes and change to the idle state

MPIActionSTOP (MPIStateSTOPPING to MPIStatel DLE). MPIActionSTOP decel erates
the axis (or axes) to a stop in the time specified by the “stop” time. After
the motion stops, the Motion is set to the ERROR state.

Return Values
M PIM essageOK if MotionAction successfully performs the specified action on the Motion object

See Also
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mpiMotionModify

Declar ation | ong npi Moti onModi fy(MPI Mbti on not i on,
MPI Mot i onType type,
MPI Mbt i onPar ans * par ans)

Required Header stdmpi.h

Descri pti on M otionM odify modifies the parameters of a Motion object (motion) if motionisin
progress (MPIStateM OV ING). The types of motion whose parameters can be
modified while moving are MPIMotionTypeTRAPEZOIDAL,
MPIMotionTypeS_CURVE, MPIMotionTypeVELOCITY, MPIMotionTypePT and
MPIMotionTypePVT.

Use the MPIMotionAttrAUTO_START attribute to automatically start a motion
profileif the MotionModify call is madetoo late (i.e., after the previous move has
finished).

Return Values

if MotionModify successfully modifies the parameters of a
Motion object

if no Motion was in progress when MotionModify was
M PIM otionM essagel DL E called. In order for MotionModify to work, there must be a
Motion in progress.
if MotionModify was called when no motion wasin
progress and the Auto-Start attribute was specified. In this
case, the MotionModify is automatically converted into a
MotionStart.

M Pl M essageOK

MPIMotionM essageAUTO_START

if the controller cannot generate the motion profile (based

SR EED Y E=20lE ARIOIFILE ISRIROIR on the specified motion parameters and attributes).

For more Returns, click here

See Also
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mpiMotionStart

mpiMotionStart

Declar ation | ong npi MotionStart (Ml Motion not i on,
MPI Mbt i onType type,
MPI Mbt i onPar ans * par ans)

Required Header  stdmpi.h

Descri p'[i on MotionStart changes a Motion object (motion) from the idle state (MPI Statel DLE) to
the moving state (MPIStateMOVING), by initiating a motion of the given type using
the specified parameters (params).If paramsis Null, then the motion parameters that
were set by the most recent call to mpiMotionParamsSet(...) will be used to define the
motion.

The coordinate system is defined by the ordered list of Axis object(s) that have been
associated with the Motion object (motion). There must be at least one Axisin the
coordinate system.

Return Values

M PI M essageOK MotionSart successfully changes a Motion object from the idle state to

the moving state
M PIM otionM essageM OVING if MotionSart was called when a Motion isin progress
For more Returns, click here

See Also mpi M otionParamsSet | M Pl State | See diagram on how mpiMotionStart works
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mpiMotionMemory

Declar ation | ong npi Moti onMenory(MPI Mbtion notion,
voi d **menory)

Required Header stdmpi.h

Descri pti on MotionMemory sets (writes) the address [that is used to access aMotion’s (motion)
memory] to the contents of memory. This address (or an address calculated fromit) is

passed as the src argument to mpiMotionMemoryGet(...), and also as the dst argument
to mpiMotionMemorySet(...).

Return Values

M PI M essageOK if MotionMemory successfully writes the address (used to access aMotion’s
memory) to the contents of memory

See Also

mpiM otionM emoryGet | mpiM otionM emory Set
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mpiMotionMemoryGet

mpiM otionM emoryGet

| ong npi Mot i onMenor yGet ( MPI Mbti on noti on,

Declaration
voi d *dst,
voi d *src,
| ong count)

Required Header stdmpi.h
MotionM emor yGet copies count bytes of a Motion’s (motion) memory (starting at

Description
address src) to application memory (starting at address dst).
Return Values
M PI M essageOK if Mpt|o_nMemoryGet successfully copies count bytes of a Motion’s memory to
application memory
See Also mpiM otionM emorySet | mpiMotionMemory

http://support.motioneng.com/soft/motion/Method/memgetl1.htm [3/12/2002 9:35:13 AM]



mpiMotionMemorySet

mpi M otionM emorySet

| ong npi Mot i onMenorySet (MPI Mbti on noti on,

Declaration
voi d *dst,
voi d *src,
| ong count)

Required Header stdmpi.h
MotionMemorySet copies count bytes of application memory (starting at address

Description
src) to aMation’s (motion) memory (starting at address dst).
Return Values
M PI M essageOK Ltli\)ﬂt;);ir](?gl\rﬂnm%//%t successfully copies count bytes of application memory to a
See Also mpi M otionM emoryGet | mpiM otionMemory

http://support.motioneng.com/soft/motion/Method/memsetl.htm [3/12/2002 9:35:16 AM]



mpiMotionControl

mpiMotionControl

Declaration const MPI Control npi MotionControl (MPIMbtion notion)

Required Header stdmpi.h

Descri pti on MotionControl returns a handle to the Control object with which the motion is
associated.
motion a handle to the Motion object
Return Values
MPIControl handle to a Control object
MPIHandlevOID if motion isinvalid

See Also mpiM otionCreate | mpiControl Create

http://support.motioneng.com/soft/motion/Method/cnl1.htm [3/12/2002 9:35:19 AM]


http://support.motioneng.com/soft/Control/cnl_out.htm
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mpiMotionNumber

mpi M otionNumber

Declar ation | ong npi Mot i onNunber (MPI Mbtion notion,
| ong *nunber)

Required Header stdmpi.h

Description MotionNumber writes the index of a Motion object (motion, on the motion controller
that the Motion object is associated with) to the contents of number.
Return Values
MPIM cOK iIf MotionNumber successfully writes the index of a Motion object to the contents
=0 of number
See Also

http://support.motioneng.com/soft/motion/Method/num1.htm [3/12/2002 9:35:23 AM]



mpiMotionAxis
mpiMotionAxis

Declar ation const MPI Axi s npi MotionAxi s(MPI Motion notion,
| ong i ndex)

Required Header stdmpi.h

Descri pti on M otionAxis returns the element at the position on the list indicated by index.
motion a handle to the Motion object.
index apositioninthelist.

Return Values

handle to the indexth Axis of a Motion (motion)
if motion isinvalid

if index islessthan O

if index is greater than or equal to

mpiM otionAxisCount(motion)

MPIHandlevVOID

MPIMessageARG_INVALID index is a negative number.

MEIL istM essageEL EMENT_NOT_FOUND :Ir;jex is greater than or equal to the number of elementsin the
MPIMessageHANDLE_INVALID motion isan invalid handle.

See Also

http://support.motioneng.com/soft/motion/Method/ax1.htm [3/12/2002 9:35:26 AM]


http://support.motioneng.com/soft/Axis/ax_out.htm

mpiMotionAxisAppend
mpi M otionAxisAppend

Declar ation | ong npi Mot i onAxi sAppend( MPI Mbtion notion,
MPI Axi s axi s)

Required Header stdmpi.h

Description M otionAxisAppend appends an Axis (axis) to aMotion (motion).
motion a handle to the Motion object.
axis a handle to an Axis object.

Return Values
Sl E=EEEOIN Motion object
MPIMessageHANDLE_INVALID Either motion or axisis an invalid handle.

The list already contains the maximum number of

M Pl M essageUNSUPPORTED dements (MEIXmpMAX_COORD_AXES).

-or-
motion and axis are on different controllers.
MPIM essageOBJECT_NOT_ENABLED axisis not an enabled axis.
MPIMessageOBJECT_ON_LIST axisis aready onthelist.
MPIMessageNO_MEMORY Not enough memory was available.

See Also

http://support.motioneng.com/soft/motion/Method/axapdl.htm [3/12/2002 9:35:30 AM]

if MotionAxisAppend successfully appends an Axisto a


http://support.motioneng.com/soft/Axis/ax_out.htm

mpiMotionAxisCount

mpiM otionAxisCount

Declar ation | ong npi Mot i onAxi sCount (MPI Moti on noti on)

Required Header stdmpi.h

Description M otionAxisCount returns the number of elements on the list.
motion a handle to the Motion object.
Return Values
number of Axesin aMaotion (motion)
-1 if motion isinvalid
0 if motion is empty

See Also mpiM otionAxis | mpiM otionAxisAppend

http://support.motioneng.com/soft/motion/Method/axcntl.htm [3/12/2002 9:35:33 AM]



mpiMotionAxisFirst
mpiMotionAxiskirst

Declar ation const MPI Axi s npi Mbti onAxi sFirst(MPI Motion notion)

Required Header stdmpi.h

Description MotionAxisFirst return the first element in the list. This function can be used in
conjuntion with mpiMotionAxisNext() in order to iterate through the list.
motion a handle to the Motion object.
Return Values
handle to the first Axis of a Motion (motion)
MPIHandlevOID I ImeiEEm DSmE
if motion is empty
MPIMessageHANDLE_INVALID motion isan invalid handle.
See Also mpiM otionAxisNext | mpiMotionAxisL ast

http://support.motioneng.com/soft/motion/Method/axfstl.htm [3/12/2002 9:35:38 AM]


http://support.motioneng.com/soft/Axis/ax_out.htm

mpiMotionAxisindex

mpiM otionAxisl ndex

Declar ation | ong npi Mot i onAxi sl ndex(MPI Moti on noti on,
MPI Axi s axi s)

Required Header stdmpi.h

Description M otionAxisl ndex returns the position of "axis' on the list.
motion a handle to the Motion object.
axis ahandle to an Axis object.
Return Values
index of an Axis (axis) in aMotion (motion)

if motion isinvalid
if the Axis (axis) was not found in the Motion (motion)

See Also mpiMotionAxis

-1

http://support.motioneng.com/soft/motion/Method/axinx1.htm [3/12/2002 9:35:41 AM]


http://support.motioneng.com/soft/Axis/ax_out.htm

mpiMotionAxisinsert

mpiMotionAxisl nsert

Declar ation | ong npi Moti onAxi sl nsert (MPI Mbtion notion,
MPI AXi s axi s,
MPI Axi s i nsert)

Required Header  stdmpi.h

Description MotionAxisl nsert inserts an Axis (insert) in aMotion (motion), just after the
specified Axis (axis).

Return Values

M PIM essageOK if MotionAxislnsert successfully inserts an Axis (insert) in aMotion (motion)

following a specified Axis (axis)

See Also mpiMotionAxis

http://support.motioneng.com/soft/motion/Method/axins1.htm [3/12/2002 9:35:44 AM]


http://support.motioneng.com/soft/Axis/ax_out.htm
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mpiMotionAxisLast

mpiMotionAxisLast

Declaration const MPI AXi s npi Mbti onAxi sLast (MPI Motion noti on)

Required Header stdmpi.h

Descri pti on MotionAxisL ast returns the last element in the list. This function can be used in
conjuntion with mpiMotionAxisPrevious() in order to iterate through the list
backwards.

motion a handle to the Motion object.

Return Values

handle to the last Axis of aMotion (motion)

MPIHandleVOID J TSIEEN DS

If motion is empty

MPIMessageHANDLE_INVALID Either motion or axisisan invalid handle.

See Also mpiM otionAxisPrevious

http://support.motioneng.com/soft/motion/Method/axlas1.htm [3/12/2002 9:35:48 AM]


http://support.motioneng.com/soft/Axis/ax_out.htm

mpiMotionAxisListGet

mpiMotionAxisListGet

Declar ation | ong npi Mot i onAxi sLi st Get (MPI Mbtion notion,

| ong *axi sCount ,
MPI AXi s *axi sLi st)

Required Header stdmpi.h

Descri pti on MotionAxisListGet gets the coordinate system of a Motion object (motion).

MotionAxisListGet writes the number of axes (in the coordinate system) to alocation
(pointed to by axisCount), and also writes an array (of axisCount Axis handles) to
another location (pointed to by axisList).

Return Values
M Pl M essageOK if MotionAxisListGet successfully gets the coordinate system of a Motion object
See Also mpiMotionAxisListSet | mpiMotionAxis

http://support.motioneng.com/soft/motion/Method/axlisgetl.htm [3/12/2002 9:35:56 AM]


http://support.motioneng.com/soft/Axis/ax_out.htm

mpiMotionAxisListSet

mpiMotionAxisListSet

Declar ation | ong npi Moti onAxi sLi st Set (MPI Motion notion,
| ong axi sCount ,
MPI AXi s *axi sLi st)

Required Header stdmpi.h

Description MotionAxisListSet creates a coordinate system of axisCount dimensions, using the
Axis handles specified by axisList. Any existing coordinate system is completely
replaced.

The axisList parameter is the address of an array of axisCount Axis handles, or is
NULL (if axisCount is equal to zero).

A coordinate system may also be created incrementally (i.e. one Axis at atime) by
using the append and/or insert methods described in this section. Theinitial Axis of a
coordinate system may be specified using the axis parameter of mpiMotionCreate...).
Thelist methods in this section may be used to examine and manipulate a coordinate
system (i.e. axis list) regardless of how it was created.

Return Values
M PIM essageOK if MotionAxisListSet successfully creates a coordinate system

See Also mpiMotionCreate | mpiMotionAxisListGet | mpiMotionAxis

http://support.motioneng.com/soft/motion/Method/axlissetl.htm [3/12/2002 9:36:02 AM]
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mpiMotionAxisNext

mpiM otionAxisNext

Declar ation const MPI Axi s npi Moti onAxi sNext (MPI Motion notion,
MPI Axi s axi s)

Required Header stdmpi.h

Description M otionAxisNext returns the next element following "axis" on the list. This function
can be used in conjuntion with mpiMotionAxisFirst() in order to iterate through the
list.

motion a handle to the Motion object.
axis a handle to an Axis object.
Return Values
to the Axisjust after the specified Axis (axis) inaMaotion
handle .
(motion)
if motion isinvalid

SlEl = anslierelo if the specified Axis (axis) isthe last axisin a Motion (motion)

MPIMessageHANDLE_INVALID Either motion or axisisan invalid handle.

See Also mpiMotionAxisFirst | mpiMotionAxisPrevious

http://support.motioneng.com/soft/motion/Method/axnxt1.htm [3/12/2002 9:36:07 AM]


http://support.motioneng.com/soft/Axis/ax_out.htm
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mpiMotionAxisPrevious

mpiMotionAxisPrevious

Declar ation const MPI Axi s npi Moti onAxi sPrevi ous(MPI Motion notion,
MPI Axi s axi s)

Required Header stdmpi.h
Description M otionAxisPrevious returns the previous element prior to "axis" on the list. This

function can be used in conjuntion with mpiMotionAxisLast() in order to iterate
through the list backwards.

motion a handle to the Motion object.
axis ahandle to an Axis object.
Return Values
to the Axis preceding the specified Axis (axis) inaMotion
handle .
(motion)
If motion isinvalid
s pllETlEele if the specfied Axis (axis) is the first Axisin aMotion (motion)
MPIMessageHANDLE_INVALID Either motion or axisis an invalid handle.

See Also mpiMotionAxisL ast | mpiMotionAxisNext

http://support.motioneng.com/soft/motion/Method/axprel.htm [3/12/2002 9:36:11 AM]
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mpiMotionAxisRemove

mpi M otionAxisRemove

Declar ation | ong npi Mot i onAxi sRenove( MPI Mbtion notion,
MPI Axi s axi s)

Required Header stdmpi.h

Description M otionAxisRemove removes an Axis (axis) from a Motion (motion).
Return Values

M PIM essageOK if MotionAxisRemove successfully removes the Axis from the Motion object
See Also

http://support.motioneng.com/soft/motion/Method/axrmv1.htm [3/12/2002 9:36:14 AM]
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MPIMotionAttr and MEIMotionAttr

MPIMotionAttr / MEI MotionAttr

M PIM otionAttr

t ypedef enum {
MPI Mot i onAttr | NVALI D,

VPl Mot i onAt t r APPEND,
MPI Mot i onAt t r AUTO _START,
MPI Mot i onAt t r DELAY,
MPI Mot i onAt t r Maskl D,
MPI Mot i onAtt r ELEMENT | D,
MPI Mot i onAt t r RELATI VE,
MPI Mot i onAt t r SYNC_END,
MPI Mot i onAt t r SYNC _START,
MPI Mot i onAt t r COUNT,

} MPI MotionAttr;

Description The motion attributes are used to generate the motion attribute masks to enable features
with mpiMotionStart(...) and mpiMotionModify(...). Please see MPIMotionAttriMask

data type for more information.

M EIM otionAttr
typedef enum {

MEI Mot 1 onAt t r EVENT,

VEI Mot i onAtt r FI NAL_VEL,
VEI Mot i onAt t r NO_REVERSAL,
MEI Mbt i onAt t r HOLD,

MEI Mot i onAt t r OQUTPUT,

MEI Mot i onAt t r COUNT,
} MEIMotionAttr;

Description The motion attributes are used to generate the motion attribute masks to enable features
with mpiMotionStart(...) and mpiMotionModify(...). Please see MPIMotionAttrMask for

more information.

See Also MPIMotionAttrMask | mpiM otionStart | mpiM otionM odify

http://support.motioneng.com/soft/motion/datatype/attr3.htm [5/8/2002 9:34:23 AM]
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MEIMotionAttrHold

MEIMotionAttrHold

MEIMotionAttrHold
t ypedef struct MElI MotionAttrHold {

MEI Mot i onAtt r Hol dType type;
MEI Mot i onAt t r Hol dSour ce sour ce;
fl oat ti meout ;
} MEI Moti onAttr Hol d;
Description
type This value specifies the motion hold type. Please see MEIMotionAttrHoldType for more
information.
source This value specifies the motion hold conditions. Please see MEIMotionAttrHoldSource
for more information.
timeout This value specifies the motion hold expiration time (seconds). When the time exceeds

the timeout value or the hold conditions are met, the motion profile will execute.
See Also MEIMotionAttrHoldType | MEIM otionAttrHoldSource

http://support.motioneng.com/soft/motion/DataType/attrhold2.htm [3/12/2002 9:36:23 AM]



MEIMotionAttrHoldSource

MEIMotionAttrHoldSource

M EIM otionAttr HoldSour ce
t ypedef union {

| ong gat e;
struct {
| ong *i nput;
| ong mask;
| ong pattern;
} i nput;
struct {
| ong nunber ;
| ong mask;
| ong pattern;
} notor;
} MEI Mot i onAttr Hol dSour ce;
Description
gate This value specifies the control gate number when

input (input)
mask (input)

pattern (input)

number (motor)
mask (motor)

pattern (motor)

MEIMotionAttrHoldTypeGATE isused. Valid values are between 0 and 31. See
mei Control GateGet/Set(...) for more information.

This value specifies the input address when MEIMotionAttrHoldTypel NPUT is
used.

This value specifies the AND mask when MEIMotionAttrHoldTypel NPUT is
used.

This value specifies the comparison pattern when
MEIMotionAttrHoldTypelNPUT is used. The value at input.input is bit-wise
ANDed with the input.mask and compared to the input.pattern.

This value specifies the motor number when MEIMotionAttrHoldTypeMOTOR is
used.

This value specifies the AND mask when MEIMotionAttrHoldTypeMOTOR is
used.

This value specifies the comparison pattern when
MEIMotionAttrHoldTypeM OTOR is used. The motor input word is bit-wise
ANDed with the motor.mask and compared to the motor.pattern.

See Also MEIMotionAttrHoldType | mei Control GateGet | mei Control GateSet

http://support.motioneng.com/soft/motion/DataType/attrholdsrc2.htm [3/12/2002 9:36:26 AM]
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MEIMotionAttrHoldType

MEIMotionAttrHoldType

MEIMotionAttrHoldType

t ypedef enum {
VEI Mot i onAt t r Hol dTypel NVALI D,
VEl Mot i onAt t r Hol dTypeNONE,
IVEI Mot i onAt t r Hol dTypeGATE,
VEI Mot i onAt t r Hol dTypel NPUT,
VEI Mot i onAt t r Hol dTypeMOTOR,

} MEI MotionAttrHol dType;

Description
MEIMotionAttrHoldTypeNONE This type disables the hold trigger condition.
MEIMotionAttrHoldTypeGATE This type configures a control gate for the hold trigger
condition. See mei Control GateGet/Set(...) for more
information.
MEIMotionAttrHoldTypel NPUT This type configures a memory address for the hold trigger
condition.
MEIMotionAttrHoldTypeM OTOR This type configures a motor's input bit(s) for the hold trigger
condition.
Remarks

These types specify the motion profile trigger condition. The hold trigger value is specified with the
MEIM otionAttrHoldSource data type.

See Also MEIMotionAttrHoldSource | MEIMotionAttrHold

http://support.motioneng.com/soft/motion/DataType/attrholdty2.htm [3/12/2002 9:36:29 AM]



MPIMotionAttrMask and MEIMotionAttrMask

MPIMotionAttrMask / MEI MotionAttrM ask

M PIM otionAttr M ask

t ypedef enum {

onAt t r Mask APPEND,
OnAt t r Mask AUTO_START,
onAt t r Mask DELAY,

onAt t r Maskl D,

onAtt r MaskELEMENT I D,
onAt t r MaskRELATI VE,
onAt t r Mask SYNC END,
onAt t r Mask SYNC START,
onAttr MaskALL,

MPI Mot |
MPI Mot |
MPI Mot i
MPI Mot i
MPI Mot |
MPI Mot |
MPI Mot i
MPI Mot i
MPI Mot |

} MPI Moti onAttr Mask;

Description
MPIM otionAttr Mask APPEND

MPIMotionAttrMaskAUTO_START

MPIMotionAttrMaskDELAY

M PI M otionAttr M askl D

MPIMotionAttrMaskELEMENT_ID

MPIMotionAttrMaskRELATIVE

MPIMotionAttrMaskSYNC_END

MPIMotionAttrMaskSYNC_START

This mask enables the motion profile to be added to the
end of aprevious mation profile, in the controller's
memory buffer. The APPENDed profile will begin
execution after the previous profile has completed and the
settling criteria has been met. The APPEND mask can be
used with mpiMotionStart(...) or mpiMotionModify(...).

This mask converts ampiMotionModify(...) call toa
mpiMotionStart(...) if the modify occurs after the previous
motion profile has completed. If the previous profile had
completed, then mpiMotionModify(...) will return an error
code, MPIMotionMessageAUTO_START.

This mask enables atime delay (seconds) before the
motion profile begins. Please see MPIMotionAttributes for
more information. This mask can be used with
mpiMotionStart(...).

This mask enables an identification tag to be stored in the
motion profile. Please see MPIMationAttributes for more
information. This mask can be used with
mpiMotionStart(...) and mpiMotionModify(...).

- This mask enables an identification tag to be stored in the
path motion profiles. Please see MPIMotionAttributes for
more information.

This mask changes the profile target position from
absolute to relative coordinates.

This mask synchronizes the motion profiles for multiple
axes so they will all end at the same time. Delays are
inserted before the shorter profiles. When enabled, each
axiswill useits own MPITrgjectory values.

This mask synchronizes the motion profiles for multiple
axes so they will al start at the same time. Delays are
inserted after the shorter profiles. When enabled, each axis
will useits own MPITrajectory values.

http://support.motioneng.com/soft/motion/DataType/attrmsk3.htm (1 of 2) [3/12/2002 9:36:40 AM]



MPIMotionAttrMask and MEIMotionAttrMask

Remarks

The motion attribute masks are used to enable features with mpiMotionStart(...) and
mpiMotionModify(...). The masks are ORed with the MPIMotionType to enable each feature.

M EIM otionAttr M ask

t ypedef enum {
MEI Mot i onAt t r MBSk EVENT,
VEI Mot i onAtt r MaskFI NAL_VEL,
VEI Mot i onAt t r MaskNO REVERSAL,
MEI Mot i onAt t r MaskHOLD,
MEI Mot i onAt t r Mask OQUTPUT,
MEI Mot i onAtt r MaskALL,

} MEI Moti onAttr Mask;

Description
MEIMotionAttrMaskEVENT This mask alows the user to specify an MPIEventMask during
amotion.
MEIMotionAttrMaskFINAL _VEL This mask allows the user to specify anon-zero target velocity
for point to point motion types.

MEIMotionAttrMaskNO_REVERSAL This mask prevents a motion profile from changing direction.

MEIMotionAttrMaskHOLD This mask prevents a motion profile from executing until the
specified trigger conditions are met.
MEIMotionAttrMaskOUTPUT This mask alows the user to set or clear bits during a motion.
See Also mpiMotionStart | mpiMotionModify | MPIMotionType | MPITrajectory | MPIEventMask

http://support.motioneng.com/soft/motion/DataType/attrmsk3.htm (2 of 2) [3/12/2002 9:36:40 AM]
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MEIMotionAttrOutput

MEIMotionAttr Output

M EIM otionAttr Output
t ypedef struct MElIMotionAttrQutput {

VEI Mot i onAt t r Qut put Type type;
uni on {
| ong *out put ;
| ong not or ;
} as;
| ong mask;
| ong pattern;
| ong poi nt | ndex; /* MEI MotionAttr MaskQUTPUT for path notion - point

i ndex for turning on output - used with point lists */
} MEI Moti onAttr Qut put;

Description
type This value specifies the output type to determine the output bits to be set or cleared.
*output  This value specifies the memory address when MEIMotionAttrOutput TypeOUTPUT is used.
motor This value specifies the motor number when M EIMotionAttrOutput TypeM OTOR is used.

mask This value specifies the AND mask when MEIMotionAttrHoldTypeOUTPUT is used.

pattern  Thisvalue specifies the comparison pattern when MEIM otionAttrHoldTypeOUTPUT is used. The motor
output word or output address is bit-wise ANDed with the mask and compared to the pattern.

pointlndex This value specifies an index to a point, when multiple point motion is used.

See Also M EIMotionAttrOutputType

http://support.motioneng.com/soft/motion/DataType/attrotpt2.htm [3/12/2002 9:36:44 AM]



MEIMotionAttrOutputType

MEIMotionAttrOutputType

MEIMotionAttr OutputType

t ypedef enum {
VEI Mot i onAt t r Qut put Typel NVALI D,
MEI Mot i onAt t r Qut put Ty peNONE,
VEl Mot i onAt t r Qut put TypeMOTOR,
VEI Mot i onAt t r Qut put TypeOQUTPUT,
} MEI Moti onAttr Qut put Type;

Description
MEIM otionAttr Output TypeNONE This type disables the setting/clearing of output bit(s)
during motion.

MEIM otionAttr OutputTypeM OTOR This type configures a motor's output bit(s) to be set or
cleared during motion.

MEIM otionAttr Output TypeOUTPUT This type configures bit(s) at amemory address to be set
or cleared during motion.

See Also M EIM otionAttrOutput

http://support.motioneng.com/soft/motion/DataType/attrotptty2.htm [3/12/2002 9:36:48 AM]



MPIMotionAttributes and MEIMotionAttributes

MPIMotionAttributes/ MEI MotionAttributes

MPIMotionAttributes
typedef struct MPI MotionAttributes {

doubl e *del ay; /* NPl Moti onAttrMaskDELAY */
| ong id; /* NPl MotionAttrMaskl D */
| ong *el enent | d; /* MPI MotionAttr MaskELEMENT | D */
} MPI MotionAttri butes;
Description
delay This array defines the delay time (seconds) before a motion profile begins
execution.
id This value defines the identity for a point to point motion.
elementld This array defines the identity for each element of a path motion.

M EIM otionAttributes

typedef struct MElIMotionAttributes {

MPI Event Mask event Mask; /* MNElI MotionAttr MaskEVENT */

doubl e *final Vel ocity; /* MEI MtionAttrMaskFI NAL_VEL */

MEI Mot i onAttrHol d *hol d; /* MElI Moti onAttrMaskHOLD */

| ong *out put Count ; /* MEI MotionAttrMaskQUTPUT for path notion

- nunber of outputs - per axis */

VEI Mot i onAt t r Qut put *out put; /* MElI MotionAttrMaskQUTPUT for path and non
path notion - outputs - per axis */

} MEI MotionAttri butes;

Description
eventM ask This structure specifies the mask to enable event generation. See MPIEventMask for more
information.
*finalVelocity This array specifies the target velocity for each axis when
MEIMotionAttrMaskFINAL _VEL is used.
*hold This array specifies the hold configurations for each axis when MEIMotionAttrMaskHOL D
is used.
*outputCount This array specifies the number of points per axis, to set/clear an output when
MEIMotionAttrMaskOUTPUT is used.
*output This structure specifies the output configuration for each axis when
MEIMotionAttrMaskOUTPUT is used.
See Also MPIEventMask | MEIMotionAttrMask

http://support.motioneng.com/soft/motion/DataType/attrs3.htm [3/12/2002 9:36:52 AM]
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MPIMotionBESSEL

MPIMotionBESSEL

MPIM otionBESSEL
typedef struct MPI Moti onBESSEL ({

| ong poi nt Count ;
doubl e *posi tion;
doubl e *tinme,;

MPI Mbt i onPoi nt  poi nt;
} MPI Mot i onBESSEL,;

Description
positionCount  This value specifies the number of points.
*position This array stores the positions for the motion profile. There is one position value

per point, per axis. The length of the array must be equal to pointCount multiplied
by the number of axes. The positions are interleaved in the array by the axis index.

*time This array stores the times for the motion profile. There is one time value per point.
The time specifies the number of seconds between the specified position, and the
next position (point). The length of the time array must be equal to pointCount.

point This structure contains the point configuration. Please see MPIMotionPoint data
type for more information.

See Also M Pl M otionPoint

http://support.motioneng.com/soft/motion/DataType/besl|1.htm [3/12/2002 9:36:57 AM]



MPIMotionBSPLINE

MPIMotionBSPLINE

MPIMotionBSPLINE
t ypedef struct MPI Moti onBSPLI NE {

| ong poi nt Count ;
doubl e *posi tion;
doubl e *tinme;
MPI Mbt i onPoi nt poi nt ;
} MPI Mot i onBSPLI NE;
Description
pointCount  This value specifies the number of points.
*position This array stores the positions for the motion profile. There is one position value per

point, per axis. The length of the array must be equal to pointCount multiplied by the
number of axes. The positions are interleaved in the array by the axis index.

*time This array stores the times for the motion profile. There is one time value per point.
The time specifies the number of seconds between the specified position, and the next
position (point). The length of the time array must be equal to pointCount.

point This structure contains the point configuration. Please see MPIMotionPoint data type
for more information.

See Also M PI M otionPoint

http://support.motioneng.com/soft/motion/DataType/bsplnl.htm [3/12/2002 9:37:00 AM]



MPIMotionConfig and MEIMotionConfig

MPIMotionConfig / MEIMotionConfig

M PIM otionConfig

t ypedef struct MPI MotionConfig {
MPI Mot i onDecel Ti ne decel Ti ne;

fl oat nor mal Feedr at e;
fl oat pauseFeedr at e;
} MPI Mot i onConfi g;
Description
decelTime This structure defines the decel eration time for Stop and E-Stop actions. Please see

MPIMotionDecel Time data type documentation for more information.
normalFeedrate  Thisvalue defines the normal feed speed rate. The default value is 1.0 (100%).
pauseFeedrate This value defines the feed speed rate for the Stop action. The default value is 0.0.

MEIMotionConfig
t ypedef struct MElI MdtionConfig {

| ong axi sCount ;
| ong axi sNunber [ MEI XnpMAX_COORD_AXES] ;
doubl e bl endLi m t;
} MEI Mot i onConfi g;
Description
axisCount The current number of axes mapped to the Motion Supervisor on the controller.
axisNumber This array specifies the axis numbers of the current Axisto Motion Supervisor
mapping on the controller.
blendL imit This value specifies the acceleration blending limit criteria. If the change direction
is greater than 90 degrees (0 degrees = no change, 180 degrees = about face) the
acceleration resulting from the blending can exceed the acceleration limit
specified in the motion parameters (180 degrees = acceleration*2.0). The
blendLimit allows the user to limit the sharpness of turns to be blended. If cosine
(turn angle defined above) is greater than the blendLimit, the motion will be
blended. A blend limit value of O exclude turns sharper than 90 degrees. 1.0
causes al movesto be blended. -1.0 allows no blending
See Also M PIMotionDecel Time | mpiM otionM odify

http://support.motioneng.com/soft/motion/DataType/cf3.htm [3/12/2002 9:37:04 AM]
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MPIMotionDecel Time

MPIMotionDecel Time
t ypedef struct MPI MotionDecel Tinme {

fl oat st op; /* seconds */
fl oat eStop; [/* seconds */
} MPI Mot i onDecel Ti ne;
Description
stop This value defines the decel eration time (seconds) for a Stop action. The default valueis
.5 seconds.
eStop This value defines the decel eration time (seconds) for an E-Stop action. The default
valueis .05 seconds.
See Also

http://support.motioneng.com/soft/motion/DataType/deceltim1.htm [3/12/2002 9:37:08 AM]
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MEIMotionFrame

MEIMotionFrame
t ypedef struct MEIMtionFrane {

| ong poi nt Count ;
MElI XnpFr ane *frane;
VPI Mot i onPoi nt poi nt ;
} MEI Moti onFr ane;
Description
pointCount The value specifies the number of frames.
*frame This structure contains the frame data for each frame. See MEIXmpFrame for more
information.
point This structure specifies the points configuration. See MPIMotionPoint for more
information.

See Also M PI M otionPoint

http://support.motioneng.com/soft/motion/DataType/fra2.htm [3/12/2002 9:37:12 AM]
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M EI MotionFrameBuffer Status

M EI M otionFrameBuffer Status

t ypedef struct MElI MotionFranmeBufferStatus {
| ong si ze;
| ong f rameCount ;
} MEI Mot i onFr anmeBuf f er St at us;
Description

Size This value specifies the size of the controller's frame buffer.

frameCount This value specifies the number of framesin the controller's frame buffer.

See Also

http://support.motioneng.com/soft/motion/DataType/frabfrsts2.htm [3/12/2002 9:37:15 AM]
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MPIMotionMessage / MEIMotionMessage

M PI M otionM essage

t ypedef enum {
MPI Mot i onMessageMOTI ON_I NVALI D,
MPI Mot i onMessageAXlI S_NOT_FOUND,
MPI Mot i onMessageAXl S_COUNT,
MPI Mot i onMessageTYPE_|I NVALI D,
MPI Mot i onMessageATTRI BUTE | NVALI D,
WPl Mot i onMessageNOT_READY,
MPI Mot i onMessagel DLE,
MPI Mot i onMessageMOVI NG,
MPI Mot i onMessageSTOPPI NG,
MPI Mot i onMessageSTOPPI NG_ERROR,
MPI Mot i onMessageERROR,
MPI Mot | onMessageAUTO_START,
MPI Mot | onMessagePROFI LE_ERROR,
MPI Mot i onMessagePATH ERROR,
MPI Mot i onMessageFRAMES LOW
MPI Mot | onMessageFRAMVES _EMPTY,

} MPI Moti onMessage;

Description

MPIMotionM essageM OTION_INVALID This message code occurs when the motion supervisor number
isnot valid.

MPIMotionMessageAXIS NOT_FOUND This message code occurs when an axisthat is being removed is
not a member of the motion supervisor.

MPIMotionM essageAXIS COUNT This message code occurs when the axis count exceeds
MEIXmpMAX_COORD_AXES.

MPIM otionMessageT YPE_INVALID This message code occurs when the MPIMotionType is not
valid.

MPIMotionMessageATTRIBUTE_INVALID This message code occurs when the MPIMotionAttrMask is not
valid.

MPIM otionM essageNOT_READY This message code occurs when the controller isin the
MPIStatelNIT and is not ready to generate motion profiles.

M PIM otionM essagel DL E This message code occurs when mpiMotionModify(...) or

mpiMotionAction(...) is called when the motion supervisor is
inthe IDLE state.

M PIM otionM essageM OVING This message code occurs when mpiMotionStart(...) or
mpiMotionAction(...) is called when the motion supervisor is
inthe MOVING state.

MPIM otionM essageSTOPPING This message code occurs when mpiMotionStart(...),
mpiMotionModify(...) or mpiMotionAction(...) is called when
the motion supervisor isin the STOPPING state. Motion cannot
be started or modified at thistime.

M PIM otionM essageSTOPPING_ERROR This message code occurs when mpiMotionStart(...),
mpiMotionModify(...) or mpiMotionAction(...) is called when
the motion supervisor isin the STOPPING_ERROR state.
Motion cannot be started or modified at thistime.

MPIM otionM essageERROR This message code occurs when mpiMotionStart(....),
mpiMotionModify(...) or mpiMotionAction(...) is called when
the motion supervisor isin the ERROR state. Motion cannot be
started or modified at this time.

http://support.motioneng.com/soft/motion/DataType/mes3.htm (1 of 2) [3/12/2002 9:37:59 AM]



MPIMotionMessage and MEIMotionMessage

MPIMotionMessageAUTO_START

MPIMotionM essagePROFILE_ERROR

MPIMotionM essagePATH_ERROR

M PIM otionM essageFRAMES L OW
M PIM otionM essageFRAMES EMPTY

M EIM otionM essage
typedef enum {

MEI Mot i onMessage RESERVEDO,
MEI Mot | onMessageRESERVEDL,
MEI Mot i onMessageRESERVED?,

This message code occurs when mpiMotionModify(...) was
called when the motion supervisor was in the IDLE state and
was automatically converted into an mpiMotionStart(...).

This message code occurs when the velocity must be reversed,
but mpiMotionModify(...) was called with the
NO_REVERSAL attribute.

This message code occurs when the path motion time dliceis
set to less than one controller sample period.

XMPinternal point list buffer islow.
XMP internal point list ran out of frames.

MEI Mbt i onMessageNO AXES_MAPPED,

} MEI Moti onMessage,;
Description
MEIM otionM essageRESERVEDO
MEIM otionM essageRESERVED1
MEIM otionM essageRESERVED2

Reserved for specialized use.
Reserved for specialized use.
Reserved for specialized use.

MEIMotionMessageNO_AXES MAPPED Returned from methods that require at least one axesto be

associated to motion supervisor object.

See Also MPIMotionType | MPIMationAttrMask | mpiMotionM odify | mpiM otionAction

mpiM otionStart

http://support.motioneng.com/soft/motion/DataType/mes3.htm (2 of 2) [3/12/2002 9:37:59 AM]
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MPIMotionParams/ MEI MotionParams

M Pl M otionPar ams

t ypedef struct MPI MdtionParans {

MPI Mot i onJog j 00;

MPI Mot i onPT pt ;

VPl Mot i onPVT pvt ;

VPl Mbt i onSPLI NE spl i ne;

MPI Mot i onBESSEL bessel ;

VPl Mbt i onBSPLI NE bspli ne;

MPI Mbt i onSCur ve sCurve;

MPI Mot i onSCur ve sCurvelerk
MPI Mot i onTr apezoi dal trapezoi dal
MPI Mot i onVel ocity  velocity;

MPI Mot i onVel ocity vel oci tyJerk
MPI Mbti onAttributes attributes;
voi d *ext er nal

} MPI Mot i onPar ans;

Description
pt

pvt

spline
bessel
bspline
sCurve
velocity
velocityJerk

attributes

This structure contains the parameters for a PT motion type. Please see
MPIMotionPT datatype for more information.

This structure contains the parameters for a PVT motion type. Please see
MPIMotionPVT datatype for more information.

This structure contains the parameters for a SPLINE motion type. Please see
M PIMotionSPLINE data type for more information.

This structure contains the parameters for a BESSEL motion type. Please see
MPIMotionBESSEL data type for more information.

This structure contains the parameters for aBSPLINE motion type. Please see
MPIMotionBSPLINE data type for more information.

This structure contains the parameters for aS_CURVE motion type. Please see
MPIMotionSCurve data type for more information.

This structure contains the parameters for aVELOCITY motion type. Please see
MPIMotionVelocity datatype for more information.

This structure contains the parameters for aVELOCITY _JERK motion type. Please
see MPIMoationVelocity data type for more information.

This structure contains the parameters for motion attributes. Please see
M PIM otionAttributes data type for more information.

http://support.motioneng.com/soft/motion/DataType/par3.htm (1 of 2) [3/12/2002 9:38:06 AM]



MPIMotionParams and MEIMotionParams

*external This points to an external structure, containing controller specific parameters.
Presently, this only supports MEIM otionAttributes. Please see
M EIM otionAttributes data type for more information.

MEIM otionParams
t ypedef struct MEl MotionParans {
MEI Mot i onFr anme frane;
MPI Mot i onAttri butes attri butes;
MVEI Mot i onAttri butes attri but esMel ;
} MElI Mot i onPar ans;

Description
frame This structure contains the frame data and points configuration. See
M EIM otionFrame for more information.
attributes This structure contains the motion attributes data. See M PIM otionAttributes for
more information.
attributesM El This structure contains the motion attributes data. See M EIM otionAttributes for
more information.
See Also MEIMotionFrame | MPIMotionAttributes | M EIMotionAttributes

http://support.motioneng.com/soft/motion/DataType/par3.htm (2 of 2) [3/12/2002 9:38:06 AM]



MPIMotionPoint

MPIMotionPoint

M Pl M otionPoint
t ypedef struct MPI MotionPoint {

| ong retain; [* FALSE => flush points after use */
| ong final; /* FALSE => nore points to conme */
| ong enpt yCount ; /* # of remaining points to trigger enpty event, -1

=> di sable */
} MPI Mot i onPoi nt ;

Description

retain This value specifies whether or not the points should be stored in a buffer after execution. If
retain=0, the points will not be stored after execution. If retain=1, the points will be stored in a
buffer. Thisfeature is useful for backing up on path.

final This value specifiesif more points will be loaded. If final=1, no more points will be loaded. If
final=0, more points can be loaded using mpiMotionMadify(...) with the
MPIM otionAttrMaskAPPEND attribute mask.

emptyCount This value specifies the minimum number of pointsin the buffer. If the number of pointsin the
buffer is below emptyCount, an E_STOP action will occur. When emptyCount is (-1), the
buffer low trigger is disabled.

See Also mpiMotionModify | MPIMotionAttrMaskAPPEND | MPIMotionPT

http://support.motioneng.com/soft/motion/DataType/pntl.htm [3/12/2002 9:38:10 AM]
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MPIMotionPT

MPIMotionPT
t ypedef struct MPI Moti onPT {
| ong poi nt Count ;
doubl e *posi tion;
doubl e *ti e,
MPI Mot i onPoi nt poi nt ;
} MPI Mot i onPT;
Description
pointCount This value specifies the number of points.
position This array stores the positions for the motion profile. There is one position value
per point, per axis. The length of the array must be equal to pointCount multiplied
by the number of axes. The positions are interleaved in the array by the axis
index.
time This array stores the times for the motion profile. There is one time value per
point. The time specifies the number of seconds between the specified position,
and the next position (point). The length of the time array must be equal to
pointCount.
point This structure contains the point configuration. Please see MPIMotionPoint data

type for more information.
See Also M PI M otionPoint

http://support.motioneng.com/soft/motion/DataType/pt1l.htm [3/12/2002 9:38:13 AM]
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MPIMotionPVT

MPIMotionPVT
typedef struct MPI MotionPVT {

| ong poi nt Count ;
doubl e *posi tion;
doubl e *vel ocity;
doubl e *time;
MPI Mot i onPoi nt poi nt ;
} MPI Mot i onPVT;
Description
pointCount This value specifies the number of points.
position This array stores the positions for the motion profile. There is one position value

per point, per axis. The length of the array must be equal to pointCount multiplied
by the number of axes. The positions are interleaved in the array by the axis index.

velocity This array stores the times for the motion profile. There is one time value per
point. The time specifies the number of seconds between the specified position,
and the next position (point). The length of the time array must be equal to
pointCount.

time This array stores the times for the motion profile. Thereis one time value per
point. The time specifies the number of seconds between the specified position,
and the next position (point). The length of the time array must be equal to
pointCount.

point This structure contains the point configuration. Please see MPIMotionPoint data
type for more information.

See Also M PI M otionPoint

http://support.motioneng.com/soft/motion/DataType/pvtl.htm [3/12/2002 9:38:16 AM]
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MPIMotionSCurve

MPIMotionSCurve

typedef struct MPI MotionSCurve ({
MPI Traj ectory  *trajectory;

doubl e *posi tion;
} MPI Mot i onSCur ve;

Description
*trajectory This structure specifies the parameters for the motion profile.
*position This array specifies the target positions for the axes. There is one position for each
axis.
See Also

http://support.motioneng.com/soft/motion/DataType/scrvl.htm [3/12/2002 9:38:20 AM]
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MPIMotionSPLINE

MPIMotionSPLINE

Description
pointCount
*position

*time

point

t ypedef struct MPI Moti onSPLI NE {
| ong poi nt Count ;
doubl e *position;
doubl e *time;
MPI Mot i onPoi nt poi nt ;

} MPI Mot i onSPLI NE;

This value specifies the number of points.

This array stores the positions for the motion profile. There is one position value
per point, per axis. The length of the array must be equal to pointCount multiplied
by the number of axes. The positions are interleaved in the array by the axis index.

This array stores the times for the motion profile. There is one time value per
point. The time specifies the number of seconds between the specified position,
and the next position (point). The length of the time array must be equal to
pointCount.

This structure contains the point configuration. Please see MPIMotionPoint data
type for more information.

See Also M PI M otionPoint

http://support.motioneng.com/soft/motion/DataType/splinl.htm [3/12/2002 9:38:28 AM]
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MEIMotionTrace

MEIMotionTrace
t ypedef enum {

MEI Mbti onTr aceSTATUS,
MEI Mbt i onTr acePARANS,
} MEI Moti onTr ace;

Description
MEIMotionTraceSTATUS

This trace bit enables motion status tracing for mpiMotion calls.
MEIMotionTracePARAMS

This trace bit enables motion parameters tracing for mpiMotion
calls.

See Also

http://support.motioneng.com/soft/motion/DataType/trc2.htm [3/12/2002 9:38:31 AM]
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MPIMotionTrapezoidal

MPIMotionTrapezoidal

typedef struct MPI MdtionTrapezoidal {
MPI Traj ectory  *trajectory;
doubl e *posi tion;

} MPI MotionTrapezoi dal ;

Description
*trajectory This structure specifies the parameters for the motion profile.
*position This array specifies the target positions for the axes. There is one position for each
axis.
See Also

http://support.motioneng.com/soft/motion/DataType/trapl.htm [3/12/2002 9:38:35 AM]
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MPIMotionType and MEIMotionType

MPIMotionType/ MEIMotionType

MPIMotionType

typedef enum {

MPI Mot i
MPI Mot i

MPI Mot i
MPI Mot i
MPI Mot i
MPI Mot i
MPI Mot i
MPI Mot i

MPI Mot i
MPI Mot i
MPI Mot i

MPI Mot i
MPI Mot i
MPI Mot i

onTypel NVALI D,
onTypeJOG,

onTypePT,
onTypePVT,
onTypeSPLI NE,
onTypeBESSEL,
onTypeBSPLI NE,
onTypeBSPLI NE2,

onTypeS_CURVE,
onTypeTRAPEZO DAL,
onTypeS_CURVE_JERK,

onTypeVELOCI TY,
onTypeVELCCI TY_JERK,
onTypeMASK,

} MPI Moti onType;

Description

MPIM otionType specifies the particular mation profile algorithm to be generated

with mpiMotionStart(...) and mpiMotionModify(...).

MPIMotionTypePT
MPIMotionTypePVT
MPIMotionTypeSPL INE
MPIMotionTypeBESSEL

MPIMotionTypeBSPLINE

MPIMotionTypeBSPLINE2

MPIMotionTypeS CURVE

MPIMotionTypeS CURVE_JERK

MPIMotionTypeTRAPEZOIDAL

MPIMotionTypeVELOCITY

Thistype fits constant velocity profile segments through alist of position and time
points. Please see MPIMotionPT for more information.

Thistype fits jerk profile segments through alist of position, velocity and time
points. Please see MPIMotionPV T for more information.

Thistype fits a Cubic spline through a specified list of position and time points.
Please see MPIMotionSPL INE data type for more information.

Thistype fits a Bessel spline through a specified list of position and time points.
Please see MPIMotionBESSEL data type for more information.

Thistype fits a 3rd order B spline through alist of position and time points. Please
see MPIMotionBSPL INE data type for more information.

Thistype fitsa2nd order B spline through allist of position and time points. Please
see MPIMotionBSPL INE data type for more information.

This type specifies point to point motion using a S-Curve velocity profile. The
profileis specified by acceleration, velocity, deceleration, jerkPercent, and final
position. Please see MPIM otionSCurve data type for more information.

This type specifies point to point motion using a S-Curve velocity profile. The
profileis specified by acceleration, velocity, deceleration, accel erationJerk,
decelerationderk, and final position. Please see M PIM otionSCurve data type for
more information.

This type specifies simple point to point motion using a trapezoidal velocity
profile. The profile trajectory is specified by acceleration, velocity, deceleration
and final position. Please see MPIMationTrapezoida datatype for more
information.

This type specifies S-Curve accel eration to a constant velocity. The profile

trajectory is specified by acceleration, velocity, and jerkPercent. Please see
MPIMoationVelocity data type for more information.

MPIMotionTypeVELOCITY_JERK Thistype specifies S-Curve acceleration to a constant velocity. The profile

trajectory is specified by acceleration, velocity, accelerationJerk and
decelerationJerk. Please see MPIMotionV el ocity data type for more information.

http://support.motioneng.com/soft/motion/DataType/ty3.htm (1 of 2) [3/12/2002 9:38:38 AM]



MPIMotionType and MEIMotionType

MEIMotionType

t ypedef enum {
MEI Mot i onTy peFRAME,
} MEI MotionType;

Description
MEIMotionTypeFRAME This motion type is used to construct motion profiles at the frame level.

See Also mpiMotionStart | mpiMotionModify | mpiMotionTY PE

http://support.motioneng.com/soft/motion/DataType/ty3.htm (2 of 2) [3/12/2002 9:38:38 AM]



MPIMotionVelocity

MPIMotionVe ocity

M PIMotionVelocity

typedef struct MPI MotionVel ocity {
MPI Tr aj ect ory *trajectory;
} MPI MotionVel ocity;

Description

*trajectory This structure specifies the parameters for the motion profile, except deceleration

isignored. Please see MPITrajectory data type for more information.

See Also MPI Trajector

http://support.motioneng.com/soft/motion/DataType/vell.htm [3/12/2002 9:38:41 AM]
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mpiMotionATTR

mpiMotionATTR

Declar ation

#define npi Moti onATTR(type, attr)
((type) |= npi MotionAttrMaskBI T(attr))

Required Header stdmpi.h

Description MotionATTR turns on the specified motion attribute mask bitsin the motion type.
See Also MPIMotionAttr | MPIMotionAttrMask

http://support.motioneng.com/soft/motion/Method/attr4.htm [3/12/2002 9:38:51 AM]
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mpiMotionAttrMaskBIT

mpiMotionAttrMaskBI T

Declaration #define npi MotionAttrMaskBl T(attr) (Ox1 << (attr))

Required Header stdmpi.h

Description MotionAttrMaskBIT converts the motion attribute into the motion attribute mask.

See Also MPIMotionAttr | MPIMotionAttrMask

http://support.motioneng.com/soft/motion/Method/attrmskbit4.htm [3/12/2002 9:38:55 AM]
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mpiMotionTYPE

Declaration
#define npi MtionTYPE(type) ((type) & MPI Moti onTypeMASK)

Required Header stdmpi.h

Descri pti on M otionType masks off al other bitsin type, leaving the motion type.
See Also MPIMotionType

http://support.motioneng.com/soft/motion/Method/ty4.htm [3/12/2002 9:38:58 AM]
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Diagram of mpiMotionStart

The diagram below explains how mpiMotionStart(...) executes.

F
1 Application calls mpiMotionStart(...)

Timing staris.

2 Hosttransfers motion parameters
Host < to DSP memory.

Delays are due to validation, locks, etc.,

and depend mostly on CPU speed, and
debugirelzasze versions.

3 Host sets the Load action in XMF
Motion Supervisor and waits {sleeps)
until the action variable is cleared by

. the XMP.

[ 4 XMP Motion Supervisor calculates
frame data for each axis using the
miction parameters.

Calculation ococurs once per sample during each
background cycle of XMP {1 usec with 12 axes
at 2 kHz samnple rate), and takes only a few psec
per axis. Mumber of frames/point vary with type
of move {1frame/point for trapezoidal, to 8
frames/point for S-curve).

5 XMF calculates the last frame for the
move and sets a flag 1o enable the axis
< to use the new frames.

Amp

Ocours during same background cycle as step 4.

f  AMP axis routine calculates the first
new command using data from the
first frame of the new move. It calcu-
lates a new PID culput and sets the
DACs accordingly.

Occurs in foreground (sample intermupt, every 500
usec at 2 kHz sample rate).

7 XMP clears the Motion Supervisor's
L action variable.

8 Host seis the "Start” action in the
Host XMP Motion Supervisor and exits
mpiMotionStart]{__.).

Host doesn't wait for action variable to clear, but
will check it before setting the variable in any
subseguent calls to mpiMotionStari(.. ).

http://support.motioneng.com/soft/motion/diagram_mtnstrt.htm (1 of 2) [3/12/2002 9:32:43 AM]
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Diagram of mpiMotionS

tart

Host
e

mpiMotionStart(...} 8

Set “Start”
variable & Exit

|

3
Download . . _
motion Load” & wait for
parameters action variable to
be clearad.
r__'..-—"_'_-‘ ~
XMP ¥
4 Calculate frame data
—— 5 Calculate last frame & set flag.
OSF Memory
6 Calculate first new command

7 Clear action variable

[ 1 |

Return to mpiMotionStart

Copyright & 2002
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Motion Error Codes and Messages

Code

0x0d01
(3329)

0x0d02
(3330)

0x0d03
(3331)

0x0d04
(3332)

0x0d05
(3333)

0x0d06
(3334)

0x0d07
(3335)

0x0d08
(3336)

0x0d09
(3337)

0x0dOa
(3338)

0x0d0b
(3339)

0x0dOc
(3340)

0x0d0d
(3341)

Motion:

Motion:;

Motion:

Motion:

Motion:

Motion:

Motion:

Motion:

Motion:

Motion:
MPIStateSTOPPING _ERROR

Motion:

Motion:

Motion:

M essage Tips/ Fixes
motion invalid The Motion parameters are incorrect. Recheck them.
axis not found The Axis number isinvalid.

Y ou may be commanding moves on Axes that don’t

axis count invalid .
exist, or on zero AXes.

Y ou may have called a motion type that doesn’t

typeinvalid exist.

attribute invalid The value for a motion attribute is wrong.

ot ready The motion controller is still executing the power-up
sequence.
No Motion was in progress when
mpiMotionModify(...) was called. In order for

MPIStatel DLE mpiMotionModify(...) to work, there must be a
motion in progress.

MPIStateMOVING Y ou may have called mpiMotionStart(...) when a

Motion was in progress.

MPI StateSTOPPING Indicates that a Stop event isin progress.

Indicates that an E-Stop event isin progress.

Indicates that an E-Stop or Abort event has
MPI StateERROR occurred. Use
mpiMotionAction(MPIActionRESET) to recover.

mpiMotionModify(...) was called with the
MPIMotionAttrMaskAUTO_START attribute when

to-start . .
ato-star the motion state was MPIStatel DLE. In this case, the
motion profile is automatically started.
orofile error The XMP couldn’t generate the next set of points.

Check the motion parameters and attributes.

Return to Motion Objects page

Copwright & 2002
Motion Engineering
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Motion Attributes

Introduction | MPI Motion Attributes | MEI Motion Attributes

Introduction

This section details the use of various Motion Attributes, which are listed individually
below. To use Mation Attributes, OR the attribute mask with the MPIMotionType value.

(&) 0P

MPI Motion Attributes

MPIMoationAttr APPEND
The MPI has been extended to support mpiMotionStart(...) with the
MPIMoationAttrMaskAPPEND attribute. This makes it possible to buffer several
point-to-point motion profilesin the controller. Each successful call to
mpiMotionStart(...) with the APPEND attribute will generate an
MPIEventTypeMOTION_DONE from the controller when the motion is compl ete.

The MPIMotionAttrMaskID attribute is supported with M PIM otionAttrM askAPPEND
when calling mpiMotionStart(...). The XMP-Series controller firmware has been
modified to buffer the ID valuesinside the axis frames. Therefore, applications using
the motion and axis event user data must be changed. Since the ID is stored in the
controller's axis frames, the mpiMotionEventNotifySet(...) and
mpiAxisEventNotifySet(...) must explicitly configure an appropriate axis memory
location for the firmware to retrieve the ID. The sample programs motionlD1.c and
motionl D2.c demonstrate this feature.

The MEIMotionAttrHOLD attribute is supported with MPIMotionAttrMaskAPPEND
when calling mpiMotionStart(...).

Move Types: PT, PVT, Bessdl, Bspline, Bspline2, S-Curve, Trapezoidal, Velocity,
Frame

MPIMotionAttrAUTO_START
The MPI has been extended to support mpiMotionStart(...) with the
MPIMotionAttrMaskAUTO_START attribute. When AUTO_START isenabled, calls
to mpiMotionModify(...) will automatically start a new motion if the previous motion
isdone. If AUTO_START isnot enabled, and mpiMotionModify(...) is commanded
after theinitial motion has completed, the method will return an MPIM otionStatel DLE
error.

Move Types: S-Curve, Trapezoidal, Velocity

MPIMotionAttrDELAY
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The MPI has been extended to support mpiMotionStart(...) with the
MPIMotionAttrMaskDELAY attribute. This motion attribute will delay the move for a
given number of seconds. MPIMotionParams.attributes.delay is a pointer to an array of
doubles that assign delay times for each Axis.

Move Types: S-Curve, Trapezoidal, Velocity

MPIMotionAttrELEMENT_ID

The MPI has been extended to support mpiMotionStart(...) with the
MPIMotionAttrMaskELEMENT _ID attribute. Similar to the MPIMotionAttrMaskiD,
the ELEMENT _ID allows the application to set an identification value for each
element of a path motion. The ID values are long values configured in the

MPIM otionParams.attributes.elementld array. Each element in the array will be the ID
value for that sequential portion of the motion.

In order to retrieve the ElementI D, a pointer to the element ID is placed into the
MEIEventNotifyData structure. Thiswill cause the XMP to send the ElementID up to
the MEIEventStatusl nfo structure when an event occurs that causes an interrupt.

Move Types: PT, PVT, Bessel, Bspline, Bspline2, S-Curve, Trapezoidal, Velocity

M PIM otionAttrMaskl D

The MPI has been extended to support mpiMotionStart(...) with the
MPIMotionAttrMaski D attribute. The ID attributes allows the application to assign an
identification number to each motion. This number can be returned in the

MPI EventStatus structure so the application will know which move has ended. Thisis
particularly useful when multiple moves are buffered and the application needs to
know which move is executing or has returned an event.

The MPIMotionParams.attributes.id value is along that identifies the Motion. ThisID
value is passed to each Axis associated with the MS. In order to retrieve the MovelD, a
pointer to the move ID is placed in the MEIEventNotifyData structure. Thiswill cause
the XMP to send the Movel D up to the MEIEventStatusinfo structure when an event
occurs that causes an interrupt.

Move Types: PT, PVT, Spline, Bessel, Bspline, Bspline2, S-Curve, Trapezoidal,
Veocity, Frame

MPIMotionAttrRELATIVE

The MPI has been extended to support mpiMotionStart(...) with the
MPIMotionAttrMaskRELATIVE attribute. When this mask is ANDed into the attribute
mask, all position values will be used as relative motion distances instead of final
absolute positions. For example, without the RELATIVE motion attribute, amove
beginning at position 1000 with a position parameter value of 2000 will move to
position 2000. If the RELATIVE attribute is turned on, the final move position will be
3000, arelative distance of 2000 counts from the starting value of 1000.

Move Types: PT, PVT, Spline, Bessal, Bspline, Bspline2, S-Curve, Trapezoidal,
Velocity

MPIMotionAttr SYNC_END
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The MPI has been extended to support mpiMotionStart(...) with the
MPIMotionAttrMaskSYNC_END attribute. SYNC_END is used for motions that
include more than one axis. The SYNC_END attribute will generate trajectories for all
axes appended to an M S that will end simultaneously. For all but the longest motion
profile, wait frames will be added to the beginning of the moves. Thiswill ensure that
all axes end simultaneously.

Move Types: S-Curve, Trapezoidal

MPIMotionAttr SYNC_START

The MPI has been extended to support mpiMotionStart(...) with the
MPIMotionAttrMaskSYNC_START attribute. SYNC_START is used for Motions that
include more than one Axis. All Axes will begin simultaneously. For those axes that
finish first, adelay frame will be added to the end of the move.

Move Types: S-Curve, Trapezoidal

(&) Top

MEI Motion Attributes
MEIMotionAttrEVENT

The MPI has been extended to support mpiMotionStart(...) with the
MEIMotionAttrMaskEVENT attribute.

MEIMotionAttr FINAL_VEL

The MPI has been extended to support mpiMotionStart(...) with the
MEIMotionAttrMaskFINAL_VEL attribute.

MEIMotionAttrNO_REVERSAL

The MPI has been extended to support mpiMotionStart(...) with the
MEIMotionAttrMaskNO_REVERSAL attribute.

MEIMotionAttrHOLD
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The MPI has been extended to support mpiMotionStart(...) with the
MEIMotionAttrMaskHOLD attribute. The HOLD attribute prevents execution of a
Motion. The HOLD attribute is applied at the beginning of the motion (one HOLD
frame) before the execution of the point list. This prevents execution of the Motion
until the HOLD frame is disabled.

The HOLD attribute is used to synchronize the start of motion with a host function call,
XMP internal variable, or Motor Input state change. More than one Motion Supervisor
may be synchronized. The type field of the MEIMotionAttrHold{} structure
determines whether the synchronization comes from a host call (mei Control GateSet(),
see below), internal variable (Axis Status, Position, etc.) or a Motor Input signal
(transceiver, home input, user input, etc.).

Gated Moves: If the value of typeis MEIMotionAttrHoldTypeGATE, the motion will
be held until acall to mpiControl GateSet() is made with the closed parameter set to
FALSE. When aMEIMotionAttrHoldTypeGATE is used, the source.gate field of
MEIMotionAttrHold{} must be set to the gate number (0-31). The same gate number
must be used for the gate parameter of mei Control GateSet().

Input Hold Moves: If the value of type is MEIMotionAttrHoldTypel NPUT, the motion
will be held until then value of the internal Xmp variable specified (pointed to) by
source.input bitwise anded with source.mask matches source.pattern.

Motor Input Hold Moves: If the value of typeis MEIMotionAttrHoldTypeM OTOR,

the motion will be held until the value of the internal dedicated input word
(Motor[n].IO. DedicatedIN.10) for the motor specified by source.motorNumber bitwise
anded with source.mask matches source.pattern.

The timeout field of MEIMotionAttrHold{} will cause the motion to start after the
specified timeout period (in seconds), even if the other hold criteria have not been

satisfied. A value of zero for timeout causes the timeout feature to be disabled and
forces the motion to wait for the hold criteria (gate open, or pattern match).

The MPI expects an array of hold attributes specifying separate attributes form each
axis of amotion supervisor. All axes holding with the same hold attributes (same gate,
same input, mask, and pattern) will start motion in the same sample even if the moves
are specified using different motion supervisors.

MEIMotionAttrOUTPUT

(&) ToP

The MPI has been extended to support mpiMotionStart(...) with the
MPIMotionAttrMaskAPPEND attribute. This motion attribute alows a Motion to
change the state of aregister in the controller memory. This configures a frame to
toggle an output bit as a move begins.
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Return to Motion Objects page

Copwright & 2002
fMotion Engineearing
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Returns for mpiMotionStart and mpiMotionModify

Returnsfor mpiMotionStart and mpiMotionModify

Both mpiMotionStart and mpiMotionM odify use motion attributes, which are summarized in the table below.

Return Values - for both mpiMotionStart and MotionModify

MPIM otionM essageERROR
MPIMotionM essageAX1S COUNT

MPIM otionM essagePROFILE_ERROR
MPIMotionMessageATTRIBUTE_INVALID

MPIM essagePARAM _INVALID

MPIMessageARG_INVALID
M PIM essageUNSUPPORTED

if MotionSart is called when the Motion Supervisor isin
the error state.

if the motion object has no axes.

if the Motion profile specified by the parameters cannot
be calculated correctly.

if the specified motion attribute mask is not valid with the
motion type.

if the specified motion parameters are not valid with the
Motion type.

if any of the MotionStart arguments are not valid.
if the motion typeis not supported by the controller.

Return to mpiMotionStart or mpi M otionM odify

Copwright & 2002
fMotion Engineearing
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