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Compare Objects

I ntroduction

A Compar e object manages a compare engine in the motion controller hardware. The
compare engine compares the actual position feedback from a motor to a prel oaded
position value. When the actual position feedback exceeds the value, the compare engine
sets an output bit to the specified state. Since the compare occurs in hardware, the latency
isminimal.

Typically, the MPI is used to configure the compare engine, load the compare value, and
arm the compare. The condition of the compare engine can be determined by reading its
status.

Methods

Create, Delete, Validate M ethods
mpi CompareCr eate Create Compare object
mpiCompareDelete Delete Compare object
mpiCompareValidate Validate Compare object

Configuration and Information Methods

mpiCompareConfigGet Get Compare configuration
mpi CompareConfigSet Set Compare configuration

mpi CompareFlashConfigGet Get flash configuration for Compare
mpi CompareFlashConfigSet Set flash configuration for Compare
mpi CompareStatus Get Compare's status

Memory Methods

mpi CompareM emory Set Compare memory address
mpi CompareM emor yGet Copy bytes of Compare memory to application memory
mpiCompareM emor ySet Copy bytes of application memory to Compare memory

Action Methods

mpi CompareArm Arm Compare object
mpiComparel oad

Relational M ethods

mpi CompareContr ol Return handle of Control that is assoiciated with Compare
mpi CompareNumber Get index of Compare (for Control list)
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Data Types

MPICompareConfig / MEICompareConfig
MPICompareM essage
MPIComparePar ams

MPI ComparePosition

MPICompareState
MPICompareStatus

Constants
MPIComparePositionCountM AX
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mpiCompareCreate

mpi CompareCreate

Declar ation const MPI Conpare npi Conpar eCr eat e( MPI Cont r ol control,
| ong nunber)

Required Header stdmpi.h

Descri pti on Compar eCr eate creates a Compare object associated with a number (number), that is
located on a motion controller (control).

CompareCreate is the equivalent of a C++ constructor. Each motion block supports
10 compare registers. The default configuration is two compare registers per motor,
while the last two (8,9) on each motion block are reserved for the Auxiliary Encoder
(not supported). The compare registers are default mapped as follows:. 0 and 1 for
Motor0; 2 and 3 for Motorl; 10 and 11 for Motor4; etc. The first Compare for each
motor uses the default (primary) encoder input for position compare. The second uses
the AUX encoder input.

Return Values
handle to a Compare object
MPIHandlevOID if the object could not be created

See Also mpi CompareCreate | mpiCommandV alidate
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mpiCompareDelete

mpiCompareDelete

Declaration | ong npi Conpar eDel et e( MPl Conpare conpar e)

Required Header stdmpi.h

Descri pti on Compar eDelete deletes a Compare object and invalidates its handle (compare).
CompareDelete is the equivalent of a C++ destructor.
Return Values
M PI M essageOK if CompareDelete successfully deletes the Compare object and invalidates its
handle
See Also mpi CommandCreate | mpi CommandV aidate
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mpiCompareValidate

mpiCompareValidate

Declaration | ong npi Conpar eVal i dat e( MPI Conpare conpare)

Required Header compareh

Description CompareValidate validates the Compare object and its handle (compare).
Return Values
M PIM essageOK if Compareisahandleto avalid object.

See Also mpi CompareCreate | mpi CompareDelete
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mpiCompareConfigGet

mpi CompareConfigGet

Declar ation | ong npi Conpar eConfi gGet ( MPI Conpar e conpare,
MPI Conpar eConfig *config,
voi d *ext ernal)

Required Header stdmpi.h

Descri pti on CompareConfigGet gets a Compare object’s (compare) configuration and 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 a Compare object’ s configuration information in external isin addition to the
Compare object’ s configuration information in config, i.e, the Compare object’s
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 M EICompareConfig{} or isNULL.

Return Values

M PI M essageOK if CompareConfigGet successfully writes the Compare object’s configuration to the

structure(s)
See Also mpi CompareConfigSet | MEICompareConfig
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mpiCompareConfigSet

mpiCompareConfigSet

Declar ation | ong npi Conpar eConfi gSet ( MPl Conpar e conpare,
VPl Conpar eConfi g *confi g,
voi d *ext ernal)

Required Header stdmpi.h

Descri pti on CompareConfigSet sets a Compare object’s (compare) configuration 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 Compare object’ s configuration information in external isin addition to the
Compare object’ s configuration information in config, i.e, the Compare object’s
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 M EI CompareConfig{} or isNULL.

Return Values

M PI M essageOK if CompareConfigSet successfully sets the Compare object’ s configuration using
data from the structure(s)

See Also mpi CompareConfigGet | M El CompareConfig
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mpiCompareFlashConfigGet

mpi CompareFlashConfigGet

Declar ation | ong npi Conpar eFl ashConf i gGet ( MPI Conpar e conpar e,
voi d *flash,
MPI Conpar eConfi g *config,
voi d *ext ernal)

Required Header stdmpi.h

Descri p'[i on Compar eFlashConfigGet gets a Compare object’s (compare) flash configuration and
writesit into the structure pointed to by config, and aso writesit into the
implementation-specific structure pointed to by external (if external isnot NULL).

The Compare object’ s flash configuration information in external isin addition to the
Compare object’ 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).

XMP Only external either pointsto a structure of type M EICompareConfig{} or isNULL.

Return Values

if CompareFlashConfigGet successfully writes the Compare object’s flash
configuration to the structure(s)

flash is either an MEIFlash handle or MPIHandleVOID. If flash is
MPIHandleVOID, an MEIFlash object will be created and deleted internally.

M PI M essageOK

See Also M EIFlash | mpi CompareFlashConfigSet | M EI CompareConfig
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mpiCompareFlashConfigSet

mpi CompareFlashConfigSet

Declar ation | ong npi Conpar eFl ashConf i gSet ( MPI Conpar e conpar e,
voi d *flash,
MPI Conpar eConfi g *config,
voi d *ext ernal)

Required Header stdmpi.h

Descri pti on Compar eFlashConfigSet sets a Compare object’s (compare) flash configuration
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 Compare object’ s flash configuration information in external isin addition to the
Compare object’ 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).

XMP Only external either pointsto a structure of type M EICompareConfig{} or isNULL.

Return Values

if CompareFlashConfigSet successfully sets the Compare object’ s flash
configuration using data from the structure(s)

MPIMessageOK flash is either an MEIFlash handle or MPIHandleVOID. If flash is
MPIHandleVOID, an MEIFlash object will be created and deleted internally.

See Also MEIFlash | mpi CompareFlashConfigGet | MEICompareConfig
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mpiCompareStatus

mpi CompareStatus

Declar ation | ong npi Conpar eSt at us( MPI Conpar e conpar e,
MPI Conpar eSt at us  *st at us,
voi d *ext ernal)

Required Header stdmpi.h

Descri pti on Compar eStatus writes a Compare object’ s (compare) status into the structure pointed
to by status, and also into the implementation-specific structure pointed to by external
(if external isnot NULL).

The Compare object’ s status information in external isin addition to the Compare
object’ s status information in status, i.e, the status configuration 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 M EICompareStatus{} or isNULL.

Return Values

M PI M essageOK if CompareStatus successfully writes the status of a Compare object to the
structure(s)

See Also
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mpiCompareMemory

mpi CompareMemory

Declar ation | ong npi Conpar eMenor y( MPI Conpar e conpar e,
voi d **menory)

Required Header stdmpi.h

Descri pti on CompareMemory writes an address [which is used to access a Compare object’s
(compare) memory] to the contents of memory. This address, or an address calculated
from it, can be passed as the src parameter to mpi CompareMemoryGet(...) and as the
dst parameter to mpiCompareM emory Set(...).

Return Values

MPIM cOK if CompareMemory successfully writes the Compare object’s memory addressto
=9 the contents of memory

See Also mpi CompareM emoryGet | mpi CompareM emory Set
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mpiCompareMemoryGet

mpi CompareM emoryGet
Declaration | ong npi Conpar eMenor yGet ( MPl Conpare conpar e,
voi d *dst,
voi d *srec,
| ong count)
Required Header stdmpi.h
Description CompareM emoryGet copies count bytes of a Compare object’s (compare) memory
(starting at address src) and writes them into application memory (starting at address
dst).
Return Values
M PI M essageOK if CompareMemoryGet successfully copies data from Compare memory to

application memory

See Also mpi CompareM emorySet | mpi CompareM emory
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mpiCompareMemorySet

mpi CompareM emorySet
Declaration | ong npi Conpar eMenor ySet (MPl Conpare conpare,
voi d *dst,
voi d *src,
| ong count)
Required Header stdmpi.h
Description CompareM emorySet copies count bytes of application memory (starting at address
src) and writes them into a Compare object’s (compare) memory (starting at address
dst).
Return Values
M PIM essageOK if CompareMemoryGet successfully copies data from application memory to
Compare memory
See Also mpi CompareM emoryGet | mpi CompareM emory
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mpiCompareArm

Declar ation | ong npi Conpar eAr n( MPI Conpare conpar e,
| ong arm
Required Header stdmpi.h
Descri pti on Compar eArm sets the MPlICompareState to MPICompareStatel DLE (arm =
FALSE), or MPICompareStateARMED (arm = TRUE).
Return Values
M PIM essageOK if the Compare object is successfully armed or disarmed.

See Also M Pl CompareState
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mpiCompareLoad

mpi Comparel oad

Declar ation | ong npi Conpar eLoad( MPI Conpar e conpar e,
MPI Conpar ePar ans * par ans,
voi d *ext ernal)

Required Header  stdmpi.h
Descri pti on Compar el oad loads a Compare object’ s (compare) parameters using data from
the structure pointed to by params, and also using data from the

implementation-specific structure.

Return Values

M PI M essageOK iIf ComparelLoad successfully loads the Compare object's parameters using the data
from the structure.

See Also
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mpi CompareControl

Declar ation const MPI Control npi ConpareControl ( MPI Conpare conpare)

Required Header stdmpi.h

Descri p'[i on CompareControl returns a handle to the motion controller (Control object) that a
Compare object (compare) is associated with.

Return Values

handle to a Control object that a Compare object is associated with

MPIHandlevVOID if the Compare object isinvalid

See Also
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mpiCompareNumber

Declar ation | ong npi Conpar eNunber ( MPI Conpar e conpar e,
| ong *nunber)

Required Header stdmpi.h

Description CompareNumber writes the index of a Compare object (compare, on the motion
controller that compare is associated with) to the contents of number.
Return Values
M PIM essageOK if CompareNumber successfully writes the index of a Compare object to the
contents of number
See Also
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MPICompareConfig and MEICompareConfig

MPI CompareConfig / MEI CompareConfig

M Pl CompareConfig

t ypedef struct MPI ConpareConfig {
MPI | oTri gger trigger; /* which output to use... */

} MPI Conpar eConfi g;

Description
trigger type, source, mask, and pattern used to select the state of the compare output bit upon
reaching the compare position. For more information about setting the trigger please
see MPlloTrigger.

M EICompareConfig

typedef struct NMEI ConpareConfig {
| ong conti nuous;
MEI Conpar eDi vByNConfi g di vByN;

} MEI Conpar eConfi g;

Description Event compar e mode (default) uses a handshake to ensure hardware/software
synchronization. A single rising edge and single falling edge on the compare output is
guaranteed. This mode is useful when re-arming compare objectsis required for
multiple compare position. There is system overhead to re-arm compare events.

Continuous compar e mode constantly compares the compare position register to the
position counter. The compare output is toggled based on compare logic, without
software system notification and without the need to re-arm. This mode is useful when
asingle compare position is required for avalid compare output whenever the position
is past some limit. If the position feedback during a move is not monotonic at the
compare value (jitters back and forth), the compare output will change state each time
the position crosses the compare value.

See Also MPIloTrigger | mpiCompareConfigGet | mpi CompareConfigSet
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MPICompareMessage

M PI CompareMessage

M PICompar eM essage
t ypedef enum {
MPI Conpar eMessage COVPARE | NVALI D,
} MPI Conpar eMessage;

Description
M Pl CompareM essageCOM PARE_INVALID compare handleisinvalid
See Also
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MPICompareParams

M PI CompareParams

M Pl Compar ePar ams
t ypedef struct MPI ConpareParans {
| ong posi ti on;
| ong out put St at e;
MPI CommandQper at or commandQper at or ;
} MPI Conpar ePar ans;

Description
position actual position at which to toggle output bit.
outputState state of output bit upon reaching the compare position. Set to TRUE (on) or

FALSE (off).
commandOperator  logical operator for compare position.

Remarks

Valid values for commandOperator are MPICommandOperatorLESS OR_EQUAL and
MPICommandOperatorGREATER. Based on the commandOperator, the specified outputState of the bit
will be set on one side or the other of the compare position.

The commandOperator logic is usually set depending on the direction of travel toward the compare
position.

See Also
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MPIComparePosition

MPI ComparePosition

M Pl Compar ePosition
t ypedef struct MPI ConparePosition {

| ong nunber ;
| ong not or Nunber ;
| ong posi tion;

MPI CommandQper at or conmandQper at or ;
} MPI Conpar ePosi ti on;

Descri ption - This structure is currently not supported and is reserved for future use.

number capture number
motor Number number of the motor whose position to compare
position compare position on which to set the output bit
commandOper ator logical operator for the compare position

See Also
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MPICompareState

M PI CompareState

M Pl Compar eState
t ypedef enum {
MPI Conpar eSt at el NVALI D,

MPI Conpar eSt at el DLE,

MPI Conpar eSt at e ARVED,

MPI Conpar eSt at e COVPARED,
} MPI Conpar eSt at €;

Description
MPICompareStatel DLE Not armed or compared
M PICompareStateARMED Looking for compare position(s)

M PICompar eStateCOM PARED Compare position found

See Also M Pl CompareStatus
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MPICompareStatus

M PI CompareStatus

M Pl Compar eStatus
#defi ne MPI Conpar ePosi ti onCount MAX (10) /* Maxi num | at ches/ conpare */

t ypedef enum {
MPI Conpar eSt at el NVALI D,

MPI Conpar eSt at el DLE,

MPI Conpar eSt at eARVED,

MPI Conpar eSt at e COMPARED,
} MPI Conpar eSt at e;

typedef struct MPI ConpareStatus {

MPI Conpar eSt at e state;
doubl e posi ti on[ MPI Conpar ePosi ti onCount MAX] ;
} MPI Conpar eSt at us;
Description
State- contains the current state of the compare register:

Idle Not armed or compared

Armed Looking for compare position(s)

Compared Compare position found

Position- array containing the controller's compared position value(s).

See Also M Pl CompareState
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MPIComparePositionCountMAX

M PI ComparePositionCountMAX

Declar ation #defi ne MPI Conpar ePosi ti onCount MAX ( 10)
/* Maxi mum | at ches/ conpare */

Required Header stdmpi.h

Description See MPICompareStatus for a description.
See Also

http://support.motioneng.com/soft/compare/DataType/poscntmax4.htm [3/11/2002 3:10:42 PM]
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