Global Objects

Global Objects

I ntroduction
Data typesthat are used by more than one module are defined in the mpidef.h header
file.The definitions listed in this section are available to all modules, and are defined in
mpidef.h.

The object.h header file contains the data type definition for a generic object handle
(MPIHandle) and an invalid object handle (MPIHandleV OID). The object.h header file also
contains declarations of generic mpiObject functions, the definitions for which are in the
object.c source file. These functions take a generic object handle (of type MPIHandle) as
their first argument. Any MPI object handle may be treated as an MPIHandle and passed as
the first argument to these functions.

Data Types
MPIAction
MPIloSource
MPIloType

MPIloTrigger
MPIModuleld / MEIM oduleld

M acr os
mpiStatusMaskBI T
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MPIAction

MPI Action

MPIAction

t ypedef enum {
VPl Act i onl

NVALI D,

MPI Act i onNONE,

MPI Act i onSTOPR,

MPI Act i onE_STOP,

MPI Acti onE_STOP_ABORT,
MPI Act i onABORT,

MPI Act i onDONE,
MPI Act i onSTART,
MPI Act | onRESUME,
MPI Act | OnRESET,

} MPI Acti on;

Description
M PIActionNONE

MPI ActionSTOP

MPIActionE_STOP

MPIActionE_STOP_ABORT

MPIActionABORT

MPIActionDONE
MPIActionSTART

MPIActionRESUME

Performs no action. Use with MPIMotorEventConfig to prevent a
motor event from performing an action.

Makes a motion supervisor perform a stop. This action can be
commanded with mpiMotionAction(...) or by a motor event on the
controller. Please see MPIMotionDecel Time for more information
about stop actions.

Makes a motion supervisor perform an e-stop. This action can be
commanded with mpiMotionAction(...) or by amotor event on the
controller. Please see MPIMotionDecel Time for more information
about e-stop actions.

Makes a motion supervisor perform an e-stop and then an abort. This
action can be commanded with mpiMotionAction(...) or by a motor
event on the controller. Please see MPIMotionDecel Time for more
information about e-stop actions.

Makes a motion supervisor perform an abort. This action can be
commanded with mpiMotionAction(...) or by amotor event on the
controller.

Is currently not supported and is reserved for future use.

Intended to force a motion supervisor to start when it is waiting for
some event (adelay or hold) before starting. This action is currently
not supported.

Makes a motion supervisor to resume motion after a stop action has
occurred. A motion supervisor can only resume a motion after a stop
event, not an e-stop event. This action can be commanded with
mpiMotionAction(...).
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MPIAction

MPIActionRESET Makes a motion supervisor return to an idle state after an error has
occurred or after a stop, e-stop, abort, or e-stop/abort action has
occurred. While abort actions and certain errors cause all associated
motorsto turn off their amp-enable lines, this action does not change
the state of any amp-enable lines. One will have to call the method
mpi M otorAmpEnabl eSet(...) to re-enable the amplifiers. This action
can be commanded with mpiMotionAction(...).

Remarks

MPIAction enumerations are used to perform some sort of action on an MPI object. Currently, only
MPIMotion and MPIMotor use the MPIAction enumerations. One can command an MPIMation object
to perform some action with the mpiMotionAction(...) method, while one can get and set the types of
actions that will be performed when certain motor events occur with the MPIMotorEventConfig
structure with the mpiM otorEventConfigGet(...) and mpiMotorEventConfigSet(...) methods.

An MPIAction can be generated from the host or the firmware. Below is a table where MPIActions originate

(start):

MPIAction Originating from Host

Originating from

XMP Firmware
Start mpiMotionAction(...) (currently unsupported) NEVER
Resume mpiMotionAction(...) NEVER
Reset mpiMotionAction(...) NEVER
Stop mpiMotionAction(...) Event
E_Stop mpiMotionAction(...) Event
ABORT mpiMotionAction(...) Event
DONE NEVER NEVER
See Also mpiMotionAction | MPIMotionDecel Time | MPIM otorEventConfig

mpiM otorEventConfigGet | mpiM otorEventConfigSet | M PIEvent
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MPIlloSource

MPI I oSource

M PI1oSource
t ypedef union {
MPI Handl e notor; /* MOTOR */
| ong i ndex; [/* USER */
} MPI 1 oSource;
Description

motor Handle to a motor object that is the source for the 1O.

index Value of theindex for auser input. User 10's are no longer supported by the xmp (user IO's are
handled through the motor object).

See Also
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MPlloType

MPIlloType

MPIloType
t ypedef enum {
MPI | oTypel NVALI D,
MPI | oTypeMOTCR,
MPI | 0Ty peUSER,
} MPIIoType;
Description

MPIloTypeMotor Value specifiesthe 10 type as motor (the 10 source is a motor object).

MPIloTypeUSER Value specifiesthe 1O type as user (User 1O types are currently not supported. User
IO is available through the motor objects).

See Also
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MPIlloTrigger

MPIloTrigger

MPIIoTrigger
t ypedef struct MPII1oOTrigger {
MPI | oType type;
MPI | oSour ce sour ce;
unsi gned | ong mask;
unsi gned | ong pattern;
} MPI1oTrigger;
Description

type  see MPlloType.
source see MPlloSource.

mask Value that specifies the mask to be applied to the 10.
pattern Value that specifies the pattern to be compared to the masked 10.

See Also
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MPIModuleld and MEIModuleld

MPIModuleld/ MEIModulel d

M PIM odulel d

typedef enum {
MPI Modul el dI NVALI D,

MPI Mbdul el dMESSACE,
MPI Modul el dADC,

MPI Modul el dAXI S,
MPI Modul el dCAPTURE,
MPI Modul el dCOVIVAND,
MPI Modul el dCOVPARE,
MPI Modul el dCONTROL,

MPI Modul el dEVENT,

MPI Modul el dEVENTMGR,

MPI Mbdul el dFI LTER,

MPI Modul el dI DN,

MPI Mbdul el dI DNLI ST,

MPI Modul el dMOTI ON,

MPI Modul el dMOTOR,

MPI Modul el dNODE,

MPI Modul el dNOTI FY,

MPI Modul el dPATH,

MPI Modul el dRECORDER,

MPI Modul el dSEQUENCE,

MPI Modul el dSERCGS,

MPI Modul el dSYNONET, /* This is a duplicate of Ml Modul el dSYNQNET
only for use in calling functions in xmp.c */

MPI Modul el dBLOCK, /* This is a duplicate of MEl Modul el dBLOCK onl y
for use in calling functions in xnmp.c */

MPI Modul el dEXTERNAL,

MPI Mbdul el dMAX = OxFF
} MPI Modul el d;

Descri ption Moduleld is used to identify what module a particular MPIHandle belongs to. If the handle is an
external memory pointer instead of an MPI object handle, MPIModulel dEXTERNAL will be
returned by MPI methods.

MEIModulel d

t ypedef enum {
MVEI Modul el dPLATFORM = MPI Mbdul el dEXTERNAL,

MEI Modul el dCAN,

MEI Modul el dCLI ENT,
MEI Modul el dELEMENT,
MEl Modul el dFLASH,
MEI Modul el dLI ST,
MEI Modul el dVAP,

MEI Modul el dPACKET,
MEI Modul el dSERVER,
MEI Modul el dSYNQNET,
MEI Modul el dBLOCK,
MEI Modul el dSNDRI VE,
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MPIModuleld and MEIModuleld

} MEI Modul el d;

Description Moduleld is used to identify what module a particular MPIHandle belongstto. If the
handle is an external memory pointer instead of an MPI object handle,
MPIModuleldEXTERNAL will be returned by MPI methods.

See Also mpi ObjectModuleld | mpiObjectValidate
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MPIState

M Pl State

M Pl State
t ypedef enum {
MPI St at el NVALI D,
MPI St atel NI T,
MPI St at el DLE,
MPI St at eMOVI NG,
VPl St at e STOPPI NG,
MPI St at eSTOPPI NG_ERROR,
MPI St at eERROR,
} MPI State;
Description State enumerations define basic states the motion isin. MPIState residesin the
MPI Status structure. Currently MPIState is only used with motion module.
MPI Statel NI'T The of the motion is performing an initialization.
MPI Statel DLE The state of motion isidle and waiting to resume motion.
MPIStateM OVING The state of the motion is moving.
MPI StateSTOPPING The state of the motion is stopping. This occurs from a Stop

event, but not an E_Stop, E_Stop Abort, or Abort events.

MPIStateSTOPPING_ERROR The state of the motion is performing an emergency stop and/or
abort on all axes.

MPIStateERROR The state of the motion isin error. The error state is generated
from an E_Stop or Abort event.

See Also MPI Status
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MPIStatus

MPI Status
MPI Status
t ypedef struct MPI Status {
MPI St at e state;
MPI Acti on action;
MPI Event Mask event Mask;
| ong settl ed,
| ong at Tar get ;
VPl St at usiask st at usMask;
} MPI St at us;
Description
State Value that indicates the state of an xmp controller's motion supervisor.
action Value that indicates the action to perform for a motion supervisor.

eventMask Array that defines the event mask bits. The array is defined as typedef
MPIEventMaskELEMENT _TY PE MPIEventMask[MPIEventMaskELEMENTS].

settled Value that indicates if an axis associated with a motion supervisor has settled (isin fine
position).

atTarget Valuethat indicatesif an axis associated with a motion supervisor has completed its
command tragjectory (i.e. the command position has reached the targeted end point of the
move).

See Also Note on status information if using a SERCOS controller.
MPI State | M Pl StatusFlag | M Pl StatusM ask
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MPIStatusFlag

MPI Statusklag

M PI StatusFlag

t ypedef enum {
MPI St at usFl agl NVALI D,

VPl St at usFl agCOVM_ERROR,
} MPI St at usFl ag;

Description

See Also Special Note on status information when using a SERCOS controller.
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MPIStatusMask

MPI StatusMask
M Pl StatusM ask
t ypedef enum {
MPI St at usMaskNONE = 0xO,
MPI St at usMaskCOVM_ERROR = npi St at usMaskBI T( MPI St at usFl agCOVM_ERRCR) ,

/* 0x00000001 */

MPI St at usMask MOTOR

MPI St at usMask COMM_ERROR,
/* 0x00000001 */

MPI St at usMaskALL

npi St at usMaskBI T( MPI St at usFl agLAST) - 1

/* 0x00000001 */
} MPI St at usMask;

Description
MPI StatusMask COMM_ERROR  Value for the status mask that indicates a commutation error has
occurred.
MPI StatusMaskMOTOR Va ue specifies the motor's status mask.
MPI StatusM askAL L Value specifies the status mask that encompasses all the possible
status flags.
See Also Note on status information if using a SERCOS controller.

M Pl Status | M Pl StatusFlag
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MPITrajectory

MPI Trajectory

MPITrajectory
typedef struct MPITrajectory {

doubl e vel ocity;

doubl e accel eration;
doubl e decel eration;
doubl e j erkPercent;
doubl e accel erati onJerk;
doubl e decel erationJerk;

} MPITrajectory;

Descri pti on The Trajectory structure is within the MPIMotionVelocity structure whichinturnis
within the MPIMotionParams structure. The data contained in MPI Trgjectory are the
parameters used in certain motion profiles.

See Also M PIM otionParams | MPIMotionSCurve | MPIMotionTrapezoidal | MPIMotionType
MPIMotionVelocity | mpiMotionTrajectory
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MPIWait

MPIWait

M PIW ait

t ypedef enum {

MPI WAi t FOREVER = -1,
MPI Wai t POLL = O,
MPI Wai t MSEC

Y VPl t
Description Wait enumerations define basic wait times for certain MPI methods.

MPIWaitFOREVER
MPIWaitPOL L

MPIWaitM SEC

WARNING

Makes MPI methods wait forever for an event to occur before returning.

Makes MPI methods see if a certain event has occurred. If an event has
not occurred, then the MPI method will generally return immediately
returning the value MPIM essageTIMEOUT.

Defines aperiod of one millisecond. If used alone, thiswill make MPI
methods wait for one millisecond for an event occurs before returning.
One can pass an an agument a multiple of MPIWaitM SEC to make MPI
methods wait longer periods of time. For example, the following
statement will make mpiPlatformKey wait 5 milliseconds for a user
keystroke: mpiPlatformKey( 5 * MPIWaitMSEC ); If an event does not
occur within the specified time, MPI methods will generaly return the
value MPIMessageTIMEOUT.

The MPI depends on the ability of the operating system it is running on to be able to activate threads or
put threads to sleep for a specified period of time in order for these times to be accurate. Microsoft
Windows platforms are not real-time operating systems and are known to be unable to activate threads
any quicker than 10 milliseconds. If you encounter atiming problem, it islikely an operating system

timing issue.

See Also mpi Control I nterruptWait | mpiNotifyEventWait | mpi ObjectTimeoutGet

mpi ObjectTimeoutSet | mei PlatformKey
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mpiStatusMaskBIT

mpiStatusMaskBI T

Declaration #define  npi StatusMaskBl T(fl ag) (0x1 << (flag))

Required Header  stdmpi.h

Description StatusMaskBI T converts the status flag into the status mask.
See Also M Pl StatusFlag | M Pl StatusM ask
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