Global Objects

Global Objects

Introduction

Data types that 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.

Data Types

MPIAction / MEIAction

MEIDataType
MPIIoSour ce

MPI|oType

MPIloTrigger

MEIM axBiQuadSections
MPIModuleld / MEIM oduleld
EINetworkPort
EINetworkType

PlState

PlStatus

ElStatusFlag
PIStatusM ask / MEI StatusM ask

PITrajectory
PIW ait

<

<

Z‘Z

Z‘Z ‘Z

<

Macros

mpiStatusMaskBI T
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MPIAction/ MEI Action

MPIAction / MEIAction

Definition: MPIAction

t ypedef enum {
MPI Act i onl NVALI D,

MPI Act 1 onNONE,

MPI Act i onSTOP,

MPI Act i onE_STOP,

VPl Acti onE_STOP_ABORT,

MPI Acti onE_STOP_CNMVD_EQ ACT,
MPI Act i onABORT,

MPI Act 1 onDONE,

MPI Act | onSTART,

MPI Act i onRESUIVE,

MPI Act i onRESET,

VPl Act i onCANCEL REPEAT,
} MPI Acti on;

Description

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 MPIMotion 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
mpiMotorEventConfigGet(.) and mpiMotorEventConfigSet(.) methods.

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

MPIActionSTOP 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.

MPIActionE_STOP M akes a motion supervisor perform an e-stop. 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.
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MPIAction/ MEI Action

MPIActionE_STOP_ABORT

MPIActionE_STOP_CMD_EQ_ACT

MPIActionABORT

MPIActionDONE
MPIActionSTART

MPIActionRESUME

MPIActionRESET

MPIActionCANCEL_REPEAT

Remarks

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.

The command position is set equal to the previous
sample's actual position. After the E_STOP time expires,
the AmpEnable is disabled. The settling parameters are
supported for this action, when settleOnEstopCmdEgA ct
in the MPIAXisConfig structure is enabled.

M akes a motion supervisor perform an abort. This action
can be commanded with mpiMotionAction(.) or by a
motor 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.

M akes 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(.).

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 motors to 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
mpiMotorAmpEnableSet(.) to re-enable the amplifiers.
This action can be commanded with mpiMotionAction(.).

This action makes a repeating cam start or finish at the
end of the next cycle. i.e. The cam will continue
executing until it passes the start of finish of the cam
table. See Repeating Cams .

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
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Start mpiMotionAction(.) (currently unsupported) NEVER
Resume mpiMotionAction(.) NEVER
Reset mpiMotionAction(.) NEVER
Stop mpiMotionAction(.) Event
E Stop mpiMotionAction(.) Event
ABORT mpiMotionAction(.) Event
DONE NEVER NEVER

Definition: MEIAction

t ypedef enum {
VEI Acti onMAP = MPI Act i onLAST,

} MEI Acti on;

Description

MEIActionMAP MotionAction will write the axis mapping relationship of the motion
supervisor to the controller. This mapping is written automatically when
mpiMotionStart() is called.

See Also

mpiMotionAction | MPIMotionDecelTime | MPIMotorEventConfig
mpiMotorEventConfigGet | mpiMotorEventConfigSet | MPIEvent | MPIAxisConfig
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MEIDataType

MEIDataType

Definition

t ypedef enum {

MEl Dat aTypel NVALI D = 0,

MEI Dat aTypeCHAR,
VEI Dat aTypeSHORT

VEI Dat aTypeUSHORT,

IVEl Dat aTypeLONG,

MEI Dat aTypeULONG,

MVEI Dat aTypeFLOAT
VEl Dat aTypeDOUBL

} MEI Dat aType;

static MEl Dat aType

{

H

MVEI Dat aTypeFLOAT
VEl Dat aTypeFLOAT
VEl Dat aTypeFLOAT

MEI Dat aTypeFLOAT
MEI Dat aTypeFLOAT
MEI Dat aTypeFLOAT
VEl Dat aTypeFLOAT

VEl Dat aTypeFLOAT
MEI Dat aTypeFLOAT

VEI Dat aTypeLONG,

VEl Dat aTypeFLOAT
VEI Dat aTypeFLOAT
VEI Dat aTypeFLOAT
MEI Dat aTypeFLOAT
MVEI Dat aTypeFLOAT
VEl Dat aTypeFLOAT
VEI Dat aTypeFLOAT
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Change History: Modified in the 03.02.00

Description

MEIDataType is an enumeration of data types for the filter coefficients.
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MEIDataType

MEIDataTypeCHAR character filter data type
MEIDataTypeSHORT  short integer filter datatype
MEIDataTypeUSHORT unsigned short integer filter data type
MEIDataTypelL ONG long integer filter data type
MEIDataTypeULONG unsigned long filter data type
MEIDataTypeFLOAT  floating point filter datatype

MEIDataTypeDOUBLE double precision floating point filter data type

See Also

file://///Pisces/Departments/Documents/Software-MPl/docs/Global/DataType/dtaty2.htm (2 of 2) [1/10/2005 11:22:37 AM]



MPIloSource

MPIlloSource
Definition

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

MPIlloSource is an enumeration of data types for the filter coefficients.

motor Handle to a motor object that is the source for the I/O.
index Vaue of the index for auser input. User I/O's are no longer supported by the xmp
(user 1/O's are handled through the motor object).

See Also

file://l//Pisces/Departments/Documents/Software-MPl/docs/Global/DataType/iosrcl.htm [1/10/2005 11:22:37 AM]



MPI1oType

MPIlloType
Definition

t ypedef enum {
MPI | oTypel NVALI D,

MPI | 0Ty peMOTOR,
MPI | 0Ty peUSER,
} MPIIloType;

Description

MPIlloType is an enumeration of data types for the filter coefficients.

MPIloTypeM otor Value specifies the I/O type as motor (the 1/0 source is a motor object).
MPI1oTypeUSER Value specifiesthe I/O type as user (User 1/0 types are currently not
supported. User 1/0 is available through the motor objects).

See Also
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MPIlloTrigger
Definition

t ypedef struct MPIIoTrigger {

MPI | oType type;
MPI | oSour ce sour ce;
unsi gned | ong mask;
unsi gned | ong pattern;

} MPIIoTrigger;

Description

type See MPlloType.

sour ce See MPlloSource.

mask Vaue that specifies the mask to be applied to the 1 O.

pattern Vaue that specifies the pattern to be compared to the masked 10.
See Also
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MEIMaxBiQuadSections

MEIMaxBiQuadSections
Definition

#defi ne MEl MaxBi QuadSecti ons (6)

Description

MEIMaxBiQuadSections defines the maximum number of biquad sections in an
MPIFilter's postfilter. Postfilters are used to digitally filter the output of a control loop.
One common use for postfilters is the compensation of system resonances.

NOTE: The PIV algorithm uses the last biquad section internally and so the user can

only use (MEIMaxBiQuadSections-1) sections if the PIV algorithm is the current
control algorithm.

See Also

meiFilterPostfilterGet | meiFilterPostfilterSet | meiFilterPostfilterSectionGet |
meiFilterPostfilterSectionSet
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MPIModuleld / MEIModuleld

MPIModuleld / MEIModuleld

Definition: MPIModuleld

t ypedef enum {
MPI Modul el dI NVALI D,

MPI Modul el dMESSAGE,

MPI Modul el dAXI' S,

MPI Modul el dCAPTURE,

VPl Mbdul el dCOMVAND,

MPI Mbdul el dCOMPARE,

VPI Modul el dCOVPENSATOR,
VPl Modul el dCONTRQL,

MPI Modul el dEVENT,
MPI Modul el dEVENTMGR,
MPI Modul el dFI LTER,

VPl Modul el dMOTI ON,
MPI Modul el dMOTCR,

MPI Modul el dNOTI FY,
MPI Modul el dPATH,

MPI Modul el dPROBE,
MPI Modul el dRECORDER,
MPI Mbdul el dSEQUENCE,

MPI Mbdul el dEXTERNAL = 0x80,

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

Description

MPIModuleld 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,
MPIModuleldEXTERNAL will be returned by MPI methods.

Definition: MEIModuleld
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MPIModuleld / MEIModuleld

t ypedef enum {
MEI Modul el dPLATFORM

MEI Modul el dCAN,

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

MEI Modul el dVAP,

MEI Modul el dPACKET,
MEl Modul el dSERVER,

ME! Modul el dSYNQNET,
ME! Modul el d SQNODE,
MEl Modul el dDRI VE_MAP,

MEI Modul el dBLOCK = MEI Modul el d SQNODE,
} MEI Modul el d;

Description

MEIModuleld 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,
MPIModuleldEXTERNAL will be returned by MPI methods.

See Also

mpiObjectModuleld | mpiObjectValidate
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MEINetworkPort

MEINetworkPort
Definition

t ypedef enum MEI Net wor kPort {
VEI Net wor kPor t | NO,
MEI Net wor kPor t QUTO,

} MEI Net wor kPor t ;

Description

MEINetworkPort enumerations are used to specify a network port. Network ports
represent the physical network connections into which the cables are plugged. These
ports are commonly found in pairs on SyngNet controllers and SyngNet nodes. OUT
ports from the controller or an upstream node connect to the IN port of a downstream
node. When the OUT port of the last downstream node is connected back to the IN
port of the controller, the network is considered to be configured as a RING network

type.

M EI Networ kPortl NO "IN" Network port O

M EINetwor kPortOUTO "OUT" Network port O
See Also

MEINetworkType
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MEINetworkType
Definition

t ypedef enum MEI Net wor kType {
MEI Net wor kTypel NVALID = -1, /* no nodes found */

MEI Net wor kK TypeSTRI NG,
MEI Net wor kTypeSTRI NG_TERM NATED,

VEI Net wor kTypeRI NG,
} MEI Net wor kType;

Description

MEINetworkPort enumerations list all network topologies supported by this MPI
release.

NOTE: Due to the un-terminated nature of the MEINetworkTypeSTRING network type
discovering a topology of this type requires a timeout period to detect the end of the
string. Thus discovering a string topology will take a longer time than other networks

types.
MEINetworkTypel NVALID No nodes were found on the network
MEINetwork TypeSTRING The network topology type is a string of nodes

MEINetworkTypeSTRING_TERMINATED The network topology type is astring of nodes.
The last node on the string is terminated.

MEINetwork TypeRING The network topology type isaring of nodes.

See Also

MEISyngNetinfo | meiSyngNetinfo
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MPI State

MPIState
Definition

t ypedef enum {
MPI St at el DLE,
MPI St at eMOVI NG,
MPI St at e STOPPI NG,
MPI St at e STOPPED,

MPI St at eSTOPPI NG_ERROR,

MPI St at eERROR,
} MPI State;

Description

MPIState is an MPI enum that is used to describe the current state of the controller's
motion state machine. MPIState resides in the MPIStatus structure. Currently
MPIState is only used with motion module.

MPI Statel DL E
MPIStateM OVING
MPI StateSTOPPING

M PI StateSTOPPED

MPI StateSTOPPING_ERROR

MPIStateERROR

See Also

MPI|Status

The state of motion isidle and waiting to resume motion.
The state of the motion is moving.

The state of the motion is stopping. This occurs from a Stop
event, but not an E_Stop, E_Stop Abort, or Abort events. The
stop command could have come from the firmware or MPI.

The move has stopped due to a STOP command. It requires a
MotionReset to go back to IDLE OR a MotionResume to
resume stopped motion. MotionStart can also be called at any
time to start a new move.

The state of the motion is performing an emergency stop
and/or abort on all axes. The move is stopping due to an error
(ESTOP, ABORT, €tc.).

The state of the motion isin error. The error state is generated
from an E_Stop or Abort event. It requires a MotionReset to
get back to IDLE before loading another move.

file://///Pisces/Departments/Documents/Software-MPIl/docs/Global/DataType/statel.htm (1 of 2) [1/10/2005 11:22:39 AM]



MPI Status

MPIStatus
Definition

t ypedef struct MPI Status {
MPI St at e st at e;

MPI Acti on action;
MPI Event Mask event Mask;

| ong settl ed;
| ong at Tar get ;

MPI St at usMask st at usMask;
} MPI St at us;

Description

MPIStatus is an MPI enum that is used to describe the current state of the controller's
motion state machine. MPIState resides in the MPIStatus structure. Currently
MPIState is only used with motion module.

state Vaue that indicates the state of an xmp controller's motion
supervisor.

action Vaue that indicates the action to perform for a motion
supervisor.

eventM ask Array that defines the event mask bits. The array is defined as

typedef MPIEventMaskELEMENT _TY PE
M Pl EventMask[M Pl EventMaskELEMENTS].

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

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

statusM ask Vaue is an enumeration of bit masks for the M EI StatusFlags.
The status masks represent the present condition for an object.

See Also

MPIState | MPIStatusMask
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MEI StatusFlag

MEIStatusFlag
Definition

t ypedef enum {

MEl St at usFl agBROKEN W RE, [* 1 %/
MEl St at usFl agl LLEGAL_STATE, [* 2 %]
MEl St at usFl agABS ENCODER FAULT, [* 3 %/
MEI St at usFl agABS_ENCODER _TI MEOUT, [* 4 %]
MEI St at usFl agBROKEN W RE_SECONDARY, [* 5 %]
MEl St at usFl agl LLEGAL_STATE_SECONDARY, /* 6 */

} MEI St at usFl ag;

Description

MEIStatusFlag is an enumeration of status flags (bits) for an object. The status flags
represent the present condition for an object.

Please see MEIStatusMask data type for more information.

See Also

MEIStatusMask | MPIStatusMask
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MPIStatusMask / MEIStatusMask

Definition: MPIStatusMask

t ypedef enum {
MPI St at us Mask NONE
MPI St at usMask MOTOR
MPI St at usMaskALL

0x0,

MPI St at usMaskNONE, /* 0x00000001 */

npi St at usMaskBI T( MPI St at usFl agLAST) - 1
/* 0x00000001 */

} MPI St at usMask;

Description

MPIStatusMask is an enumeration of bit masks for the MEIStatusFlags. The status
masks represent the present condition for an object.

MPI StatusMaskMOTOR Vaue specifies the motor's status mask.

MPI StatusM askAL L Value specifies the status mask that encompasses all the possible
status flags.

Definition: MEIStatusMask

t ypedef enum {
VEI St at usMaskBROKEN W RE =
npi St at usMaskBI T( MEI St at usFl agBROKEN_W RE)
/* 0x00000002 */
VEI St at usMaskl LLEGAL_STATE =
npi St at usMaskBI T( MEI St at usFl agl LLEGAL STATE) \
/* 0x00000004 */
MEI St at usMaskABS _ENCODER FAULT =
npi St at usMaskBI T( MEI St at usFI agABS _ENCODER_FAULT) ,
/* 0x00000008 */
VEl St at usMask ABS_ENCODER_TI MEQUT =
npi St at usMaskBI T( MEI St at usFl agABS _ENCODER_TI MEQUT) ,
/* 0x00000010 */
MEI St at usMaskBROKEN_W RE_SECONDARY =
npi St at usMaskBI T( VEI St at usFl agBROKEN_W RE_SECONDARY) ,
/* 0x00000020 */
VEI St at usMaskl LLEGAL_STATE_SECONDARY =
npi St at usMaskBI T( MEI St at usFl agl LLEGAL_STATE_SECONDARY) ,
/* 0x00000040 */
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MEl St at usMaskMOTOR = /* O0x0000001E */
( MEl St at usMaskBROKEN W RE |
MEl St at usMaskl LLEGAL_STATE
MEl St at usMaskABS_ENCODER FAULT |
MEI St at usMask ABS_ENCODER TI MEQUT) ,

VEI St at usMaskALL = /* 0x0000001E */
(npi St at usMaskBI T( MEI St at usFl agLAST) - 1) & ~MPI St at usMaskALL

Description

MEIStatusMask is an enumeration of bit masks for the MEIStatusFlags. The status
masks represent the present condition for an object.

MEI StatusMaskBROKEN_WIRE Broken wire on the primary encoder input
signals. Occurs when any of the differential
encoder input channels (A+ and A-, B+ and
B-, or I+ and I-), have the same logic state.
This mask indicates either afloating or
shorted encoder input signal.

MEIStatusMaskILLEGAL _STATE Illegal encoder logic state on the primary
encoder input signals. Occurs when the A
and B encoder input channels transition
simultaneously. This mask indicates either
faulty encoder signal logic, encoder
frequencies that are too high, or noisy
encoder signals.

MEI StatusMaskABS ENCODER_FAULT Absolute encoder initialization failure.
Occurs when the hardware failsto read the
absolute position information from an
encoder.

MEI StatusMaskABS ENCODER_TIMEOUT Absolute encoder response timeout. Occurs
when the encoder failsto respond to a
request for absolute position data.

MEIStatusMaskBROKEN WIRE_SECONDARY  Broken wire on the secondary encoder
input signals. Occurs when any of the
differential encoder input channels (A+ and
A-, B+ and B-, or I+ and I-), have the same
logic state. This mask indicates either a
floating or shorted encoder input signal.
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MEIStatusMaskILLEGAL _STATE_SECONDARY Illega encoder logic state on the secondary
encoder inputs. Occurs when the A and B
encoder input channels transition
simultaneoudly. This flag indicates either
faulty encoder signal logic, encoder
frequencies that are too high, or noisy
encoder signals.

MEI StatusMaskMOTOR Bit mask containing all of the motor
specific MEI StatusFlags set.

MEI StatusMaskAL L Bit mask containing al of the
MEI StatusFlags set.

See Also

MPIStatus | MEIStatusFlag | MPIStatusMask
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MPITrajectory

MPITrajectory
Definition

typedef struct MPITrajectory {

doubl e vel ocity;

doubl e accel eration;
doubl e decel erati on;
doubl e j er kPer cent;
doubl e accel erationJerk;
doubl e decel erati onJerk;

} MPITrajectory;

Description

MPITrajectory contains the motion profile parameters for simple point to point type
motion.

NOTE: Not all firmware binaries support S_ CURVE_JERK and VELOCITY_JERK
motion types due to code space limitations. mpiMotionStart(.) and mpiMotionModify(.)
will return MPIMotionMessagePROFILE_NOT_SUPPORTED if the controller does not
support the requested move type.

velocity Rate of change of position. Specifies the constant slew rate for
S CURVE, TRAPEZOIDAL, S CURVE_JERK, VELOCITY, and
VELOCITY _JERK motion types. Units are counts per second.

acceleration Rate of change of velocity. Specifies the initial ramp to reach constant
velocity for TRAPEZOIDAL and VELOCITY motion types. Also,
specifies the ramp from the initial jerk to the next jerk before constant
velocity for S CURVE, S CURVE_JERK and VELOCITY_JERK
motion types. Units are counts per second * second.

deceleration Rate of change of velocity. Specifies the final ramp to reach zero
velocity for TRAPEZOIDAL and VELOCITY motion types. Also,
specifies the ramp from the jerk after constant velocity to the final jerk
for S CURVE and S_ CURVE_JERK motion types. Units are counts
per second * second.

jerkPercent Portion of acceleration and decel eration ramp to perform jerk profile for
S CURVE, VELOCITY, S CURVE_JERK, and VELOCITY_JERK
motion types. Units are in percent. Range is 0.0 to 100.0.

accelerationJerk Rate of change of acceleration. Specifiesthe initial jerk rates to reach
constant velocity for S CURVE_JERK and VELOCITY _JERK motion
types. Units are counts per second * second * second.
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MPITrajectory

decelerationJerk Rate of change of deceleration. Specifiesthe final jerk rate to reach zero
velocity for S CURVE_JERK motion types. Units are counts per
second * second * second.

Sample Code

MPI Traj ectory trajectory;
npi Axi sTraj ectory(axis, &rajectory);

printf("Velocity % 3f\n"
"Accel eration % 3f\n",
trajectory.velocity,
trajectory. accel eration);

See Also

MPIMotionType | mpiMotionTrajectory | mpiMotionStart | mpiMotionModify
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MPIWait

MPIWait
Definition

t ypedef enum {
MPI WAi t FOREVER = -1,
MPI Wai t POLL = O,

MPI Wi t MSEC
} MPI VIt
Description

MPIWait enumerations define basic wait times for certain MPI methods.

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

MPIWaitPOL L 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.

MPIWaitM SEC Defines a period of one millisecond. If used alone, this will 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 generally return the
value MPIMessageTIMEOUT.

Warning

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 a timing problem, it is likely an operating system timing
issue.

See Also

mpiControlinterruptWait | mpiNotifyEventWait | mpiObjectTimeoutGet
mpiObjectTimeoutSet | meiPlatformKey
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mpi StatusMaskBIT

mpiStatusMaskBIT

Declaration
#def i ne npi St at usMaskBI T(fl ag) (0x1 << (fl ag))
Required Header: stdmpi.h
Description
mpiStatusMaskBIT converts the status flag into the status mask.
See Also

MPIStatusMask
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