Control Objects

Control Objects

Introduction

A Control object manages a motion controller device. The device is typically a single
board residing in a PC or an embedded system. A control object can read and write
device memory through one of a variety of methods: I/O port, memory mapped or
device driver.

For the case where the application and the motion controller device exist on two
physically separate platforms connected by a LAN or serial line, the application creates
a client control object which communicates via remote procedure calls with a server.

Unlike the methods of all other objects in the MPI, Control object methods are not
thread-safe.

Are you using TCP/IP and Sockets? If yes, click here.

Methods

Create, Delete, Validate Methods

mpiControl Cr eate Create Control object
mpiControlDelete Delete Control object
mpiControlValidate Validate Control object

Configuration and Information Methods

mpiControlAddr ess Get original address of Control object (when it was created)
mpi Control ConfigGet Get Control config

mpiControl ConfigSet Set Control config

mei Control ExtM emAvail

mpi Control FlashConfigGet Get Control flash config

mpi Control FlashConfigSet Set Control flash config

mei Control FPGADefaultGet
mei ControlFPGAFileOverride

meiControlGateGet Get the closed state (TRUE or FAL SE)
mei Control GateSet Set the closed state (TRUE or FALSE)
meiControll nfo

mpiControll 0Get
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Control Objects

mpi Control | 0Set

meiControll oBitGet

mei Controll oBitSet

mei Control SampleCounter

mei Control SampleRate

mei Control SamplestoSeconds Converts samples to seconds

mei Control SampleW ait
mei Control SecondstoSamples Converts seconds to samples

mpi Control Status
mpiControl Type Get type of Control object (used to create Command object)

Event Methods

mpiControl EventNotifyGet

mpi Control EventNotifySet
mpi Control EventReset

Memory Methods

mpiControlM emory Get address of Control memory

mpi ControlM emor yAlloc Allocate bytes of firmware memory

mpi ControlM emoryCount Get number of bytes available in firmware

mpiControlM emor yFree Free bytes of firmware memory

mpi ControlM emor yGet Copy count bytes of Control memory to application memory
mpiControlM emor ySet Copy count bytes of application memory to Control memory

Relational Methods
mei Control Platfor m

Action Methods

mpiControl CycleWait Wait for Control to execute count cycles

mpiControl | nit Initialize Control object

mpiControll nterruptEnable Enable interrupts to Control object

mpi Control | nterruptWait Wait for controller interrupt

mpiControl | nterruptWake Wake al threads waiting for controller interrupt

mpiControl Reset Reset controller hardware

mei Control SampleW ait Specify how many samples the host waits for, while the XMP
executes

mei ControlVer sionMismatchOveride

Data Types
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Control Objects

MPIControlAddr ess

MPI ControlConfig / MEIControl Config
MPIControl FanStatusFlag
MPIControlFanStatusM ask
MEIControlFPGA

MEIControll nfo

MEIControll nfoDriver

MEIControll nfoFirmwar e

MEIControll nfoFirmwareZM P
MEIControll nfoHar dwar e

MEIControll nfoM pi
MEIControl| nfoPld
MEIControll nfoRincon
MEIControll nput
MPIControll o
MEIControl| oBit
MPIControll oWords

MPI ControlM essage / M El Control M essage
MPIControlM emoryType
MEIControlOutput

MPI Control Status
MEIControl Trace
MPIControl Type

Constants

MPIControlMAX AXES

MPIControlMAX COMPENSATORS
MPIControlMAX RECORDERS
MPIControlMIN AXIS FRAME COUNT
MEIControlSTRING MAX

Macros

mpiControlFanStatusM askBI T
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mpiControl Create

mpiControlCreate

Declaration

MPI Cont r ol npi Cont r ol Creat e( MPI Cont r ol Type t ype,
MPI Cont r ol Address *addr ess)

Required Header: stdmpi.h
Description

mpiControlCreate creates a Control object of the specified type and type-specific
address. ControlCreate is the equivalent of a C++ constructor.

The type parameter determines the form of the address parameter:

Then the form of the "address"

If the "type" parameter is parameter is

MPIControlTypeDEFAULT implementation-specific
MPIControlTypeMAPPED MPIControlAddress.mapped
MPIControlTypeDEVICE MPIControlAddress.device
MPIControlTypeCLIENT MPIControlAddress.client

Remarks

This constructor does not reset or initialize the motion control device.

If And Then the And the
MPIControlType is  MPIControlAddress : "address" parameter
. Board Number is .
is to be used is
DEFAULT Null 0 default address parameter
address address.number default address parameter
DEVICE Null 0 default device driver
address address.number address.type.device (if

address.type.device is Null,
then default device driver)

CLIENT address specified by server address.type.client
(NOTE: address.number should
be set to zero)
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mpiControl Delete

mpiControlDelete

Declaration

| ong npi Control Del ete( MPl Control control);

Required Header: stdmpi.h
Description

mpiControlDelete deletes a control object and invalidates its handle. ControlDelete is
the equivalent of a C++ destructor.

Return Values
M PI M essageOK if ControlDelete successfully deletes a Control object and invalidatesits
handle
See Also

mpiControlCreate | mpiControlValidate
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mpiControlValidate

mpiControlValidate

Declaration

| ong npi Control Val i dat e( MPI Control control);

Required Header: stdmpi.h
Description

mpiControlValidate validates the control object and its handle.

Return Values

M PIM essageOK if Control isahandleto avalid object.

See Also

mpiControlCreate | mpiControlDelete
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mpiControl Address

mpiControlAddress

Declaration

| ong npi Cont r ol Addr ess( MPI Cont r ol control,
MPI Cont r ol Addr ess *addr ess)

Required Header: stdmpi.h
Description

When a Control object (control) is created, an address is used. mpiControlAddress
writes this address to the contents of address.

Return Values
if Control Address successfully writes the address (used when control was
LU0 created) to the contents of address
See Also
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mpiControl ConfigGet

mpiControlConfigGet

Declaration
| ong npi Cont rol Confi gGet (MPI Cont r ol control,
MPI Cont rol Config *config,
voi d *ext ernal)

Required Header: stdmpi.h
Description

mpiControlConfigGet gets the configuration of a Control object (control) and writes
it into the structure pointed to by config, and also writes it into the implementation-
specific structure pointed to by external (if external is not NULL).

The configuration information in external is in 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).

Remarks

external either points to a structure of type MEIControlConfig{} or is NULL.

Return Values

if ControlConfigGet successfully gets the control configuration and writes

M PIM essageOK it in the structure(s)

Sample Code

/*
Wite a value to el enent index of the user buffer.
Make sure to save topology to flash before doing this.
*/
void wite2UserBuffer (Ml Control control, |ong value, |ong index)
{
MPI Cont rol Confi g config;
VEI Cont rol Confi g external;
| ong returnVal ue;

i f((index < MEl XnmpUser Dat aSi ze) && (i ndex >= 0))
{

/* Make sure to save topology to flash before doing this */
returnVal ue = npi Control ConfigGet(control,
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mpiControl ConfigGet

&confi g,
&ext ernal);
nmsgCHECK( r et ur nVal ue) ;

external . UserBuf fer. Data[index] = val ue;

returnVal ue = npi Control ConfigSet(control,
&confi g,
&external);

msgCHECK( r et ur nVal ue) ;

}

See Also

mpiControlConfigSet | MEIControlConfig | Dynamic Allocation of External Memory

Buffers
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mpiControl ConfigSet

mpiControlConfigSet

Declaration
| ong npi Cont rol Confi gSet ( MPI Cont r ol control,
MPI Cont rol Config *config,
voi d *ext ernal)

Required Header: stdmpi.h
Description

mpiControlConfigSet sets (writes) the Control object's (control) 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 is not NULL).

The configuration information in external is in 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).

Remarks

external either points to a structure of type MEIControlConfig{} or is NULL.

Return Values

if ControlConfigSet successfully writes the Control object's configuration

MELYIEEEE 0L using data from the structure(s)

Sample Code

/*
Wite a value to el enent index of the user buffer.
Make sure to save topology to flash before doing this.
*/
void wite2UserBuffer(MPl Control control, |ong value, |ong index)
{
VPl Control Config config;
VEI Cont rol Confi g external;
| ong returnVal ue;

i f((index < MElI XmpUser Dat aSi ze) && (i ndex >= 0))
{

/* Make sure to save topology to flash before doing this */
returnVal ue = npi Control ConfigGet(control,
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mpiControl ConfigSet

&confi g,
&ext ernal);
nmsgCHECK( r et ur nVal ue) ;

external . UserBuf fer. Data[index] = val ue;

returnVal ue = npi Control ConfigSet(control,
&confi g,
&external);

msgCHECK( r et ur nVal ue) ;

}

See Also

mpiControlConfigGet | MEIControlConfig | Dynamic Allocation of External Memory

Buffers
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mei Control ExtMemAvail

meiControlExtMemAvail

Declaration

| ong nei Cont rol Ext MemAvai | (MPI Control control,
| ong *size)

Required Header: stdmei.h

Description

meiControlExtMemAuvail gets the amount of external memory available on an XMP-
Series controller. It puts the number of words (8 bit) in the location pointed to by size.
Since the XMP is a 32 bit controller, the number of 32 bit words available is equal to
the value of size divided by 4. The value of size is useful for setting things that use the
external memory, such as the Recorder.

control a handle to the Control object
*size a pointer to the available memory words returned by the method
Return Values
M PI M essageOK if Control ExtM(_emA\ial_I successfully gets and writes the available external
memory words into *size
Sample Code
Exanpl e:

/* Prints the size of the avail able external nenory size */
voi d print External MenorySi ze( MPI Control control)

{
| ong returnVal ue;
| ong si ze;
returnVal ue = nei Control Ext MemAvai | (control, &size);
nmsgCHECK( r et ur nVal ue) ;
printf("size % (8 bit), % (32 bit)", size, size |/ 4);
}
CQut put :

C:\ out\ ext nemavai | \ Debug>ext nemavai |
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mei Control ExtMemAvail

si ze 238008 (8 bit), 59502 (32 bit)

See Also

MPIControlConfig
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mpiControl FlashConfigGet

mpiControlFlashConfigGet

Declaration
| ong npi Cont rol Fl ashConfi gGet ( MPI Cont r ol control,
voi d *f| ash,
MPI Cont rol Config *confi g,
voi d *ext ernal)

Required Header: stdmpi.h
Description

mpiControlFlashConfigGet gets the flash configuration of a Control object (control)
and writes it into the structure pointed to by config, and also writes it into the
implementation-specific structure pointed to by external (if external is not NULL).

The Control's flash configuration information in external is in addition to the Control'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).

Remarks

external either points to a structure of type MEIControlConfig{} or is NULL. flash is
either an MEIFlash handle or MPIHandleVOID. If flash is MPIHandleVOID, an
MEIFlash object will be created and deleted internally.

Return Values

if ControlFlashConfigGet successfully gets the Control's flash

LI O configuration and writes it into the structure(s)

Sample Code
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mpi Control FlashConfigGet

/*
Wite a value to el enent index of the user buffer.
Make sure to save topology to flash before doing this.
*/
void wite2UserBufferFlash(MPl Control control, |ong value, |ong index)
{
MPI Cont rol Confi g config;
VEI Cont rol Confi g external;
| ong returnVal ue;

i f((index < MEl XmpUser Dat aSi ze) && (index >= 0))
{
/* Make sure to save topology to flash before doing this */
returnVal ue = npi Control Fl ashConfi gGet (control,
MPI Handl eVA D,
&confi g,
&external);
nmsgCHECK( r et ur nVal ue) ;

external . UserBuffer. Data[index] = val ue;

returnVal ue = npi Control Fl ashConfi gSet (control,
VPl Handl eVO D,
&confi g,
&ext ernal);

nmsgCHECK( r et ur nVal ue) ;

See Also

MEIFlash | mpiControlFlashConfigSet | | MEIControlConfig
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mpiControl FlashConfigSet

mpiControlFlashConfigSet

Declaration
| ong npi Cont rol Fl ashConf i gSet ( MPI Cont r ol control,
voi d *f| ash,
MPI Cont rol Config *confi g,
voi d *ext ernal)

Required Header: stdmpi.h
Description

mpiControlFlashConfigSet sets (writes) the flash configuration of a Control object
(control), using data from the structure pointed to by config, and also using data
from the implementation-specific structure pointed to by external (if external is not
NULL).

The Control's flash configuration information in external is in addition to the Control'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).

Remarks

external either points to a structure of type MEIControlConfig{} or is NULL. flash is
either an MEIFlash handle or MPIHandleVOID. If flash is MPIHandleVOID, an
MEIFlash object will be created and deleted internally.

Return Values

if ControlFlashConfigSet successfully sets (writes) the Control's flash

L2 01 configuration using data from the structure(s)

Sample Code
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mpi Control FlashConfigSet

/*
Wite a value to el enent index of the user buffer.
Make sure to save topology to flash before doing this.
*/
void wite2UserBufferFlash(MPl Control control, |ong value, |ong index)
{
MPI Cont rol Confi g config;
VEI Cont rol Confi g external;
| ong returnVal ue;

i f((index < MEl XmpUser Dat aSi ze) && (index >= 0))
{
/* Make sure to save topology to flash before doing this */
returnVal ue = npi Control Fl ashConfi gGet (control,
MPI Handl eVA D,
&confi g,
&external);
nmsgCHECK( r et ur nVal ue) ;

external . UserBuffer. Data[index] = val ue;

returnVal ue = npi Control Fl ashConfi gSet (control,
VPl Handl eVO D,
&confi g,
&ext ernal);

nmsgCHECK( r et ur nVal ue) ;

See Also

MEIFlash | mpiControlFlashConfigGet | | MEIControlConfig
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mei Control FPGA Defaul tGet

meiControlFPGADefaultGet

Declaration

| ong nei FPGADef aul t Get ( VPl Cont r ol control,

MEI Pl at f or nBocket | nfo *socket | nf o,
MEI Cont r ol FPGA *f pga)

Required Header: stdmei.h

Description

meiControlFPGADefaultGet creates a default FPGA filename based on the

socketInfo.

control

*socketl nfo

*fpga

Return Values

M PI M essageOK

See Also

a handle to the Control object
tells the function which type of FPGA is physically on the board.

a pointer to a MEIControl FPGA object that contains a string that is the filename.
To get the proper fpga, passin control and valid socketl nfo.

if ControlFPGADefaultGet successfully gets creates a default FPGA
filename.
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mei Control FPGA DefaultOverride

meiControlFPGADefaultOverride

Declaration
| ong nei FPGADef aul t Overri de( MPI Cont r ol control,
MEI Cont r ol FPGA *f pga,
const char *overrideFil e,

VEI Pl at f or nSocket | nfo *socket | nf 0)
Required Header: stdmei.h
Description
meiControlFPGADefaultOverride checks to see if the socketInfo fits the board's

physical configuration. If so, the FPGA filename is replaced with the overrideFile.
This allows the user to specify FPGA files instead of using the MPI's default FPGA

file.

control a handle to the Control object.

*fpga apointer to MEIControl FPGA struct that contains the current file name string.

*overrideFile isa character string that contains a desired filename.

*socketlnfo isapointer to valid socket information.

Return Values

M PI M essageOK if Cont_rol FPGA(_)ver_rlde successfully replaces the default FPGA file with
the desired overrideFile.

See Also
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mei Control GateGet

meiControlGateGet

Declaration

| ong nei Control GateGet (IMPI Control control,

| ong gat e,
| ong *cl osed)

Required Header: stdmei.h
Description

meiControlGateGet gets the closed state (TRUE or FALSE) from the specified
control gate (0 to 31).

Return Values
M PI M essageOK if Contrql G_ateGet successfully gets (reads) the state from the control gate
and putsit into closed.
See Also

meiControlGateSet

file://l//Pisces/Departments/Documents/Software-MPIl/docs/Control/Method/gatget2.htm [1/10/2005 10:32:21 AM]



mei Control GateSet

meiControlGateSet

Declaration

| ong nei Control Gat eSet (IMPI Control control,

| ong gat e,
| ong cl osed)

Required Header: stdmei.h
Description

meiControlGateSet sets the closed state (TRUE or FALSE) for the specified control
gate (0 to 31).

Return Values
M PI M essageOK g a?eontrol GateSet successfully sets (writes) the closed state into the control
See Also

meiControlGateGet
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mei ControlInfo

meiControlinfo

Declaration

| ong nmei Control | nfo( Ml Control control,
MEI Control | nf o *info);

Required Header: stdmei.h
Description

meiControlinfo retrieves information about an MEI motion controller.

control a handle to the Control object
*info a pointer to MEIControlInfo that gets completed with the appropriate controller
information.
Return Values
M PIM essageOK If meiControllnfo successfully retrieves the controller information.
MPIHandlevOID if control isinvalid
See Also
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mpiControlloGet

mpiControlloGet

Declaration

| ong npi Control | oGet (IMPI Cont r ol control,
MPI Control lo *i0);

Required Header: stdmpi.h
Description

mpiControlloGet reads the states of a controller's digital inputs and writes them into
a structure pointed to by io. Some controller models have local digital I/O. Please see
the controller hardware documentation for details.

control ahandle to a Control object

*io a pointer to a structure containing the digital input and output values.

Return Values

M PI M essageOK if ControlloGet successfully gets the I/O bits from controller and

puts (writes) them in the structure.

MPIMessageARG_INVALID  if theio pointer pointsto NULL.

See Also

mpiControlloSet | MPIControlinput | MPIControlOutput
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mpiControlloSet

mpiControlloSet

Declaration

| ong npi Control | oSet (IMPI Cont r ol control,
MPI Control lo *i0);

Required Header: stdmpi.h
Description

mpiControlloSet writes the states of a controller's digital I/0O using data from a
structure pointed to by io. Some controller models have local digital I/O. Please see
the controller hardware documentation for details.

control ahandle to a Control object
*io a pointer to a structure containing the digital input and output values.
Return Values
M PI M essageOK |f_ Qontrol loSet successfully writes the states of a controller's
digital 1/0
See Also

mpiControlloGet | MPIControlinput | MPIControlOutput
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mei ControlloBitGet

meiControlloBitGet
Declaration
| ong nei ControlloBitGet (Ml Control control,
VEI Cont rol | oBi t bit,
| ong *val ue) ;

Required Header: stdmei.h
Description

meiControlloBitGet reads the state of a controller digital input bit and writes it into a
long pointed to by value. Some controller models have local digital I/0. Please see
the controller hardware documentation for details

control a handle to the Control object

bit an enumerated bit number

*value apointer to along. The value contains the state of the bit.
Return Values

if ControlloBitGet successfully gets the Control configuration and writesit

MPIM essageOK into the structure(s).

See Also

meiControlloBitSet | MEIControlloBit
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meiControlloBitSet

meiControlloBitSet
Declaration
| ong nei ControlloBit Set (Ml Control control,
VEI Cont rol | oBi t bit,
| ong *val ue) ;

Required Header: stdmei.h
Description

meiControlloBitSet writes the state of a controller digital output bit using data from a
value pointed to by a long. Some controller models have local digital I/0. Please see
the controller hardware documentation for details

control a handle to the Control object

bit an enumerated bit number

*value apointer to along. The value contains the state of the bit.
Return Values

if ControlloBitSet successfully sets the Control configuration and writes it

M Pl M essageOK into the structure(s).

See Also

meiControlloBitGet | MEIControlloBit
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mei Control SampleCounter

meiControlSampleCounter

Declaration

| ong nei Cont r ol Sanpl eCount er ( MPI Cont r ol control,
| ong *sanpl eCount er)

Required Header: stdmei.h

Description

meiControlSampleCounter writes the number of servo cycles (samples) that have
occured since the last sample counter reset/rollover, to the sampleCounter . When
the user resets the controller, the sample counter will also be reset. Since the sample
counter is a long, if the sample counter is 2147483647 it will roll over on the next

servo cycle to -2147483648.

Return Values
M PI M essageOK if the sample counter could be read
See Also

meiControlSecondstoSamples | meiControlSamplestoSeconds |
meiControlSampleWait

file:/lll/Pisces/Departments/Documents/Software-MPl/docs/Control/Method/samctr2.htm [1/10/2005 10:32:23 AM]



mei Control SampleRate

meiControlSampleRate

Declaration

| ong nei Cont rol Sanpl eRat e(MPI Control control,
doubl e *sanpl eRat e)

Required Header: stdmei.h

Description

meiControlSampleRate writes the current sample rate (Hz) of the controller’s
processor to the address pointed to by sampleRate. This is the same value returned
in MPIControlConfig.sampleRate after mpiControlConfigGet() has been performed,
but is also provided as this separate method to avoid the extra processing overhead
of mpiControlConfigGet.

control a handle to the Control object
*sampleRate pointer to a double where the current sample rate will be stored.
Return Values
if ControlSampleRate successfully writes
M PI M essageOK the current sample rate (Hz) of the

controller’s processor to the address
pointed to by sampleRate.

MEIControlM essageFIRMWARE_VERSION_NONE The controller firmware version is zero.

The controller firmware version does not

M EIControlM essageFIRMWARE_VERSION i
match the software version.

See Also

mpiControlConfigGet | MPIControlConfig | MEIControlMessage
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mei Control Sampl estoSeconds

meiControlSamplesToSeconds

Declaration

| ong nei Cont rol Sanpl esToSeconds(MPI Control control,
| ong sanpl es,
fl oat *seconds)

Required Header: stdmei.h
Description

meiControlSamplesToSeconds writes to seconds the number of seconds it takes to
process samples number of samples (at the current sample rate). Use this function to
convert samples to seconds.

Return Values

M Pl M essageOK if Control SamplesToSeconds successfully converts the samples to seconds.

See Also

meiControlSecondstoSamples | meiControlSampleCounter
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mei Control SampleWait

meiControlSampleWait

Declaration

| ong nei Cont rol Sanpl eWai t (MPI Control control,
| ong count)

Required Header: stdmei.h
Description

meiControlSampleWait waits for count samples while the XMP motion controller
(associated with control) executes. While the host waits, the host gives up its time
slice and continuously verifies that the XMP firmware is operational.

Return Values
M PI M essageOK if Cpntrol SampleWait successfully waits for count samples while the XMP
motion controller executes
See Also

meiControlSamplestoSeconds | meiControlSecondstoSamples |
meiControlSampleCounter
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mei Control SecondstoSamples

meiControlSecondsToSamples

Declaration

| ong nei Cont rol SecondsToSanpl es(MPI Control control,

fl oat seconds,
| ong *sanpl es)

Required Header: stdmei.h
Description

meiControlSecondsToSamples writes to samples the number of servo cycles that
will take place in seconds number of seconds (at the current sample rate). Use this
function to convert seconds to samples.

Return Values

M Pl M essageOK if Control SecondsToSamples successfully converts the seconds to samples.

See Also

meiControlSamplestoSeconds | meiControlSampleCounter | meiControlSampleWait
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mpiControl Status

mpiControlStatus

Structure
| ong npi Cont rol St atus(MPI Contr ol control,
MPI Control Status *st at us,
voi d *external);

Required Header: stdmpi.h
Change History: Added in the 03.02.00

Description

mpiControlStatus gets a Control's (control) 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 is not NULL).

control ahandle to a Control object.

*status a pointer to MPIControl Status structure.

*exter nal a pointer to an implementation-specific structure.
Return Values

if ControlStatus successfully writes the Control's status to the

MILEILIEEEGE0IN structure(s).

MPIMessageARG_INVALID if the status pointer isNULL or if the external pointer is not NULL

See Also

MPIControl | MPIControlStatus
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mpiControl Type

mpiControlType

Declaration

| ong npi Cont rol Type( MPI Cont r ol control,
MPI Control Type *type)

Required Header: stdmpi.h
Description

When a Control object (control) is created, a type is used. mpiControlType writes
this type to the contents of type.

Return Values
M PI M essageOK if Control Type successfully gets the type (used when control was created)
to the contents of type
See Also
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mpiControl EventNotifyGet

mpiControlEventNotifyGet

Declaration
| ong npi Control Event Noti fyGet ( MPI Cont r ol control,
MPI Event Mask *event Mask,
voi d *external);

Required Header: stdmpi.h
Change History: Added in the 03.02.00

Description

mpiControEventNotifyGet fills in the eventMask with the data indicating which
control events will cause the firmware to generate an interrupt. If external is not NULL
(it should be a pointer to a user supplied MEIEventNotifyData structure), then the
function will fill out the structure with data from the firmware’s control object.

control a handle to the Control object

*eventM ask pointer to MPIEventMask structure.

*external pointer to MEIEventNotifyData structure or NULL.
Return Values

if Control EventNotifyGet successfully fillsin the eventMask with
M PI M essageOK the data indicating which control events will cause the firmware to
generate an interrupt.

MPIMessageARG_INVALID if eventMask isNULL

See Also

mpiControlEventNotifySet | MEIEventNotifyData
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mpiControl EventNotifySet

mpiControlEventNotifySet

Declaration
| ong npi Control Event Noti fySet ( MPl Cont r ol control,
MPI Event Mask event Mask,
voi d *external);

Required Header: stdmpi.h
Change History: Added in the 03.02.00

Description

mpiControEventNotifySet configures the firmware to generate interrupts based on
the control events indicated in the eventMask. If external is not NULL (it should be a
pointer to a user supplied MEIEventNotifyData structure), then the data in the
structure is written to the firmware’s control object.

control a handle to the Control object

eventM ask MPIEventMask structure.

*external pointer to MEIEventNotifyData structure or NULL.
Return Values

if Control EventNotifySet successfully configures the firmware to

M PI M essageOK generate interrupts.

MPIMessageARG_INVALID if eventMask isNULL

See Also

mpiControlEventNotifyGet | MEIEventNotifyData
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mpiControl EventReset

mpiControlEventReset

Declaration

| ong npi Contr ol Event Reset ( MPI Cont r ol control,
MPI Event Mask event Mask) ;

Required Header: stdmpi.h
Change History: Added in the 03.02.00

Description

mpiControEventReset resets (clears) the events indicated in the eventMask from
the firmware’s control object. Once cleared, the events can cause the firmware to
generate an interrupt.

control a handle to the Control object

eventM ask MPIEventMask structure.

Return Values

M PIM essageOK if Control EventReset successfully resets (clears) the events.

MPIMessageARG_INVALID if eventMask isNULL.

See Also

mpiControlEventNotifyGet | mpiControlEventNotifySet | MPIEventMask
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mpiControlMemory

mpiControlMemory

Declaration

| ong npi Cont rol Menory( MPI Control control
voi d **menory,
voi d **external)

Required Header: stdmpi.h
Description

mpiControlMemory sets (writes) an address (used to access a Control object's
memory) to the contents of memory.

If external is not NULL, the contents of external are set to an implementation-specific
address that typically points to a different section or type of Control memory other
than memory (e.g., to external or off-chip memory). These addresses (or addresses
calculated from them) are passed as the src argument to mpiControlMemoryGet(...)
and the dst argument to mpiControlMemorySet(...).

Return Values
if ControlMemory successfully writes the address(es) (used to access
M PI M essageOK Control memory, and optionally to access another sectll on of Control
memory) to the contents of memory (and to external, if external is not
Null)
Sample Code

/* Sinple code to increnment userbuffer[0] */
MEI XnmpData  *firmare;
VEI XnpBuf f er Dat a *buffer;

| ong returnVal ue, tenpBuffer;

/* Get menory pointers */
returnval ue =
npi Cont r ol Menory(control,
& i rmnar e,
&uffer);
nmsgCHECK( r et ur nVal ue) ;

returnVal ue = npi Control MenoryGet (control,
&t enpBuf f er,
&buf f er - >User Buf f er. Dat a[ 0],
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mpiControlMemory

si zeof (buffer->UserBuffer.Data[0]));
nmsgCHECK( r et ur nVal ue) ;

t enpBuf f er ++;

returnVal ue = npi Control MenorySet (control,
&buf f er - >User Buf f er. Dat a[ 0],
&t enpBuf f er,
si zeof (buf fer->UserBuffer.Data[0]));
msgCHECK( r et ur nVal ue) ;

See Also

mpiControlIMemoryGet | mpiControlMemorySet | mpiControlIMemoryAlloc |
mpiControlMemoryCount | mpiControIMemoryFree

file:/lll/Pisces/Departments/Documents/Software-MPl/docs/Control/Method/mem1.htm (2 of 2) [1/10/2005 10:32:25 AM]



mpiControlMemoryAlloc

mpiControlMemoryAlloc

Declaration
| ong npi Cont rol Menor yAl | oc( MPI Cont r ol control,
MPI Cont r ol MenoryType type,
| ong count,
voi d “*enory)

Required Header: stdmpi.h
Description
mpiControlMemoryAlloc allocates count bytes of firmware memory [of type type on

a Control object (control)] and writes the host address (of the allocated firmware
memory) to the location pointed to by memory.

Return Values
if ControlMemoryAlloc successfully allocates firmware memory and
MIEILIEEEGEOIN writes the host address of that firmware memory to memory.
See Also

mpiControlMemoryGet | mpiControlMemorySet | mpiControlMemory |
mpiControlMemoryCount | mpiControIMemoryFree
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mpiControl MemoryCount

mpiControlIMemoryCount

Declaration
| ong npi Cont r ol Menor yCount ( MPI Cont r ol control,
MPI Cont r ol MenoryType type,
| ong *count)

Required Header: stdmpi.h
Description

mpiControlIMemoryCount writes the number of bytes of firmware memory [on a
Control object (control, of type type) that are available to be allocated] to the location
pointed to by count.

Return Values
if ControlMemoryCount successfully writes the number of bytes of
M0 firmware memory (that are available to be allocated) to count.
See Also
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mpiControlMemoryFree

mpiControlMemoryFree

Declaration
| ong npi Cont r ol Menor yFr ee( MPI Cont r ol control,
MPI Cont r ol MenoryType type,
| ong count,
voi d *menory)

Required Header: stdmpi.h

Description

mpiControlMemoryFree frees count bytes of firmware memory on a Control object
(control, of type type) starting at host address memory.

Return Values
M PI M essageOK if ControlMemoryFree successfully frees count bytes of firmware memory
on a Control object
See Also

mpiControlIMemoryGet | mpiControlMemorySet | mpiControlIMemoryAlloc |
mpiControlIMemoryCount | mpiControlMemory
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mpiControl MemoryGet

mpiControlMemoryGet

Declaration

| ong npi Cont rol MenoryGet (MPI Control control,

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

Required Header: stdmpi.h
Description

mpiControlMemoryGet gets count bytes of control memory (starting at address
src) and puts (writes) them in application memory (starting at address dst).

Return Values
M PI M essageOK if Control MgmoryGet s_,ucc&ss_ful Iy gets count bytes of control memory
and puts (writes) them in application memory
Sample Code

[* Sinple code to increnment userbuffer[0] */
MVEI XnpDat a *firmiare;
VEI XnpBuf ferData *buffer;

| ong returnVal ue, tenpBuffer;

/* CGet nenory pointers */
returnval ue =
npi Cont r ol Menory(control,
& i rmnar e,
&buffer);
nmsgCHECK( r et ur nVal ue) ;

returnVal ue = npi Control MenoryGet (control,
&t enpBuffer,
&buf fer->User Buf fer. Dat a[ 0],
si zeof (buffer->UserBuffer.Data[0]));
nmsgCHECK( r et ur nVal ue) ;

t enpBuf f er ++;

returnVal ue = npi Control MenorySet (control,
&buf f er->User Buf fer. Dat a[ 0],
&t enpBuf f er,
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mpi ControlMemoryGet

si zeof (buffer->UserBuffer.Data[0]));
nmsgCHECK( r et ur nVal ue) ;
See Also

mpiControlMemorySet | mpiControlIMemory | mpiControIMemoryAlloc |
mpiControlMemoryCount | mpiControlIMemoryFree
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mpiControl Memory Set

mpiControlMemorySet

Declaration

| ong npi Cont rol MenorySet (MPI Control control,

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

Required Header: stdmpi.h
Description

mpiControlMemorySet sets (writes) count bytes of application memory (starting at
address src) to control memory (starting at address dst).

Return Values
M PI M essageOK if ControlMemorySet successfully sets (writes) count bytes of application
memory to control memory
Sample Code

[* Sinple code to increnment userbuffer[0] */
MVEI XnpDat a *firmare;
VEI XnpBuf f er Dat a *buffer;

| ong returnVal ue, tenpBuffer;

/* CGet nenory pointers */
returnval ue =
npi Cont r ol Menory(control,
& i rmnar e,
&buffer);
nmsgCHECK( r et ur nVal ue) ;

returnVal ue = npi Control MenoryGet (control,
&t enpBuffer,
&buf fer->User Buf fer. Dat a[ 0],
si zeof (buffer->UserBuffer.Data[0]));
nmsgCHECK( r et ur nVal ue) ;

t enpBuf f er ++;

returnVal ue = npi Control MenorySet (control,
&buf f er->User Buf fer. Dat a[ 0],
&t enpBuf f er,
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mpi ControlMemorySet

si zeof (buffer->UserBuffer.Data[0]));
nmsgCHECK( r et ur nVal ue) ;
See Also

mpiControlMemoryGet | mpiControlMemory | mpiControlMemoryAlloc |
mpiControlMemoryCount | mpiControlIMemoryFree
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mei Control Platform

meiControlPlatform
Declaration
MVEI Pl at f orm nei Control Pl at f or m( MPI Cont r ol control)

Required Header: stdmei.h
Description

meiControlPlatform returns a handle to the Platform object with which the control is

associated.
control a handle to the Control object
Return Values
MPIPlatform handle to a Platform object
MPIHandlevOID if control isinvalid
See Also

mpiControlCreate
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mpiControl CycleWait

meiControlCycleWalit

Declaration

| ong nei Control Cycl eWait (Ml Control control,
| ong count)

Required Header: stdmei.h
Description

meiControlCycleWait waits for the XMP motion controller (control) to execute for
count background cycles. The host will continuously verify that the XMP firmware is
operational, and the host will give up its time slice as it waits (for the controller to
execute the background cycles).

Return Values

M PIM essageOK after the motion controller successfully executes for count cycles

See Also
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mpiControlInit

mpiControlinit

Declaration

| ong npi Control I nit(MPl Control control)

Required Header: stdmpi.h
Description

mpiControlinit initializes the control object. Controllnit must be called after
mpiControlCreate(...) and before any other MPI calls in your application. Controlinit
establishes communication with the motion controller hardware and initializes any
SyngNet networks connected to the controller. Controller communication can occur

through direct memory access, device driver, or remote via client/server.

control a handle to the Control object

Return Values
M PI M essageOK

MPI ControlMessageL IBRARY VERSION

MPIControlMessageADDRESS INVALID

MPIControlMessageCONTROL _INVALID

MPIControlMessageTY PE INVALID

MPIControlMessageCONTROL NUMBER INVALID

M El ControlM essageFIRMWARE INVALID

MEIControlMessageSY NONET STATE

M EIl PacketM essageADDRESS INVALID

MEIPlatformMessageDEVICE INVALID

MEIPlatformMessageDEVICE MAP_ERROR

MEISyngNetM essageSTATE ERROR

Sample Code

if Controllnit successfully initializesthe

motion control device control

See Descriptions of Return Values.
See Descriptions of Return Values.
See Descriptions of Return Values.
See Descriptions of Return Values.
See Descriptions of Return Values.
See Descriptions of Return Values.
See Descriptions of Return Values.
See Descriptions of Return Values.
See Descriptions of Return Values.
See Descriptions of Return Values.

See Descriptions of Return Values.
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mpiControl I nit
VPl Cont r ol control; /* notion controller object handle */

control =
npi Cont r ol Cr eat e( MPI Cont r ol TypeDEFAULT, NULL);
npi Control Val i date(control);

[* Initialize notion controller */
returnVal ue =
npi Control I nit(control);

See Also

mpiControlCreate | mpiControlDelete
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mpiControl InterruptEnable

mpiControlinterruptEnable

Declaration

| ong npi Control I nterrupt Enabl e( MPI Control control,
| ong enabl e)

Required Header: stdmpi.h
Description

If "enable" is TRUE, then mpiControlinterruptEnable enables interrupts from the
motion controller.

If "enable" is FALSE, then mpiControlinterruptEnable disables interrupts from the
motion controller.

Return Values

if ControllnterruptEnable successfully enables (or disables) interrupts

MPIM essageOK from the motion controller

See Also

mpiControlinteruptWait | mpiControlinteruptWake
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mpiControl InterruptWait

mpiControlinterruptWait

Declaration

| ong npi Control I nterruptWait (Ml Control control,

| ong *interrupted,
MPI Wi t timeout)

Required Header: stdmpi.h
Description

mpiControlinterruptWait waits for an interrupt from the motion controller if interrupts
are enabled. After the ControlinterruptWait method returns, if the location pointed to
by interrupted contains TRUE, then an interrupt has occurred. After the
ControlinterruptWait method returns, if the location pointed to by interrupted contains
FALSE, then no interrupt has occurred, and the return of ControlinterruptWait was
caused either by a call to mpiControlinterruptWake(...).

If timeout is MPIWaitPOLL (0), then ControlinterruptWait will return immediately.

If timeout is MPIWaitFOREVER (-1), then ControlinterruptWait will wait forever for an
interrupt.

Otherwise, ControlinterruptWait will wait timeout milliseconds for an interrupt.

NOTE: For Windows operating systems, only MPIWaitPOLL and MPIWaitFOREVER
are valid timeout values.

Return Values
M PIM essageOK if ControllnterruptWait waits for an interrupt from the motion controller

MPIMessageTIMEOUT if ControllnterruptWait did not receive an interrupt within timeout ms.

See Also

mpiControlinterruptWake | mpiControlinteruptEnable
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mpiControl InterruptWake

mpiControlinterruptWake

Declaration

| ong npi Control I nterrupt Wake( MPl Control control)

Required Header: stdmpi.h
Description

mpiControlinterruptWake wakes all threads waiting for an interrupt from the motion
controller control [as a result of a call to mpiControlinterruptWait(...)]. The waking
thread(s) will return from the call with no interrupt indicated.

Return Values
M PI M essageOK !f Controll nterruptWa!<e successfully wakes all threads waiting for an
interrupt from the motion controller
See Also

mpiControlinterruptWait | mpiControlinteruptEnable
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mpiControl Reset

mpiControlReset

Declaration

| ong npi Control Reset (MPI Control control)

Required Header: stdmpi.h
Description

mpiControlReset resets the motion controller (control) board.

Return Values

M PIM essageOK if ControlReset successfully resets the motion controller board

See Also
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mei Control VersionMismatchOveride

mpiControlVersionMismatchOveride

Declaration

| ong nei Control Versi onM snmat chOveri de( MPl Control control);

Required Header: stdmei.h
Description

mpiControlValidate overrides the version mismatch between the MPI and the
controller.

This function is reserved for MEI use only and should not be used by a customer.

Return Values

if the motion controller successfully overrides the version mismatch

MPIM essageOK between the MPI and the controller.

See Also

file:/lll/Pisces/Departments/Documents/Software-MPIl/docs/Control/Method/vermismatchovr2.htm [1/10/2005 10:32:29 AM]



MPIControl Address

MPIControlAddress
Definition

t ypedef struct MPI Control Address {

| ong nunber ; [* controller nunber */
uni on {
voi d *mapped; /* nmenory address */
unsi gned | ong i oPort; [* 1/0O port nunber */
char *device; [/* device driver nane */
struct {
char *nane; /* image file nane */
MPI Control Fi |l eType type; /* image file type */
} file;
struct {
char *server; [* I P address: host.domain.com*/
| ong port; /* socket nunber */
} client;
} type;

} MPI Cont r ol Addr ess;

Description

MPIControlAddress is a structure that specifies the location of the controller that to
be accessed when mpiControlCreate() is called. Please refer to the documentation for
mpiControlCreate() to see how to use this structure.

number The controller number in the computer
type A union that holds information about controllers on non-local computers.
See Also

MPIControl | MPIControlType | mpiControlCreate
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MPIControl Config and MEIControlConfig

MPIControlConfig / MEIControlConfig

Definition: MPIControlConfig

t ypedef struct MPI Control Config {
| ong axi sCount ;
| ong axi sFrameCount [ MPI Cont r ol MAX AXES] ;
| ong capt ur eCount ;
| ong conpar eCount ;
| ong conpensat or Count ;
| ong conpensat or Poi nt Count [ MPI Cont r ol MAX COVPENSATORS]
| ong cnmdDacCount ;
| ong auxDacCount ;
| ong filterCount;
| ong not i onCount ;
| ong nmot or Count ;
| ong r ecor der Count ;
| ong recor dCount [ MPI Cont r ol MAX RECORDERS]
| ong sequenceCount ;
| ong user Ver si on;
| ong sanpl eRat e;

} MPI Cont rol Config;

Description

MPIControlConfig is a structure that specifies the controller configurations. It
allocates the number of resources and configurations for the controller's operation.
The controller's performance is inversely related to the DSP's load. The controller
configuration structure allows the user to disable/enable objects for optimum
performance.

WARNING!

mpiControlConfigSet(...) should ONLY be called during application initialization and
NOT during motion. If the sampleRate or TxTime is changed, the SyngNet network
will be shutdown and re-initialized with the new sampleRate and/or TxTime. If the
axisCount, axisFrameCount[], compensatorCount, compensatorPointCount][],
recorderCount, or recordCount[] is changed, then the controller's dynamic memory
will be cleared and re-allocated with the new configuration. During the re-allocation,
compensators, recorders, and axes are not available for application use.
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MPIControl Config and MEIControlConfig

axisCount Number of axis objects enabled for the controller. The controller's axis
object handles the tragjectory cal culations for command position. For
simple systems, set the axisCount equal to the motor Count.

axisFrameCount([] An array containing the number of frames for each axis frame buffer.
Each frame isthe size of MEIXmpFrame{}. The controller's frame
buffers are dynamically allocated by changing the axisFrameCount[]. A
larger frame buffer may be required for long multi-point or cam motion
profiles. The axis frame buffer size must be a power of 2 (16, 32, 64,
etc). Axes mapped to the same motion object MUST have the same
frame buffer size. The default axis frame buffer sizeis 128. The valid
range is from 16 to the available memory. Use
mei Control ExtMemAVvail(...) to determine the controller's available
memory. Be sure to leave some free memory for potential future
features.

captureCount Number of capture objects enabled for the controller. The controller
supports up to 32 captures. The controller's capture object manages the
hardware resources to latch a motor's position feedback, triggered by a
motor's input.

compareCount Number of compare objects enabled for the controller. The controller's
compare object manages the hardware resources to trigger a motor's
output, triggered by a comparison between the motor's feedback and a
pre-loaded position value.

compensator Count This value defines the number of enabled compensators.

compensator PointCount  The number of points in the compensation table for each compensator.
Compensator tables get allocated on a per-compensator basis. Each
compensator can have a different compensation table size as specified by
the compensatorPointCount[n] value. See Determining Required

Compensator Table Size for more information.

An array of the number of pointsin the compensation table for each
compensator. Each point is 32bits. The controller's compensation tables
are dynamically allocated by changing the compensator PointCount.
When using compensator objects, see Determining Required
Compensator Table Size for more information on a proper value for the
point count.

cmdDacCount Number of command DACs (digital to analog converter) enabled for the
controller. The controller's cmdDac transmits and scales a torque demand
value to a SyngNet servo drive or aphysical DAC circuit. Thereis one
cmdDac per motor. Normally, the cmdDacCount should be equal to the
motorCount.
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MPIControl Config and MEIControlConfig

auxDacCount

filter Count

motionCount

motor Count

r ecor der Count

recordCount

sequenceCount

userVersion

Number of auxilliary DACs (digital to analog converter) enabled for the
controller. The controller's auxDac transmits and scales a torque demand
value to a SyngNet servo drive or a physical DAC circuit. Auxilliary
DACs can be used for sinusoidal motor commutation, where the cmdDac
and auxDac provide the commutation phases. Or, auxilliary DACs can
be used for general purpose analog outputs. There is one auxDac per
motor.

Number of filter objects enabled for a controller. The filter object
handles the closed-loop servo calculations to control the motor. For
simple systems, set the filterCount equal to the motorCount.

Number of motion supervisor obejcts enabled for a controller. The
controller's motion supervisor handles coordination of motion and events
for an axis or group of axes. For simple systems, set the motionCount
equal to the axisCount.

Number of motor objects enabled for a controller. The controller's motor
object handles the interface to the servo or stepper drive, dedicated 1/0
and genera purpose motor related 1/0. For simple systems, the
motorCount should equal the number of physical motors connected to
the controller (either directly or via SyngNet).

Number of data recorder objects enabled for a controller. The controller's
recorder object handles collecting and buffering any datain controller
memory. The enabled data recorders can collect up to atotal of 32
addresses each sample. The valid range for the recordCount is 0 to 32.

An array of the number of records for each data recorder buffer. Each
data record is 32 bits. The controller's data recorder buffers can be
dynamically allocated by changing the recordCount. A larger data
recorder buffer may be required for higher sample rates, slow host
computers, when running via client/server, or when a large number of
data fields are being recorded. The valid range is O to the available
memory. Use mei Control ExtMemAvail(.) to determine the controller's
available externa memory. mei Control ExtMemAvail() measures the
available memory in 8 bit bytes, so divide the size by 4 to get the number
of 32 bit words that the record buffer can be increased by.

Number of sequence objects enabled for the controller. The controller's
sequence object executes and manages a sequence of pre-compiled
controller commands.

A 32 bit user defined field. The userVersion can be used to mark a
firmware image with an identifier. Thisis useful if multiple controller
firmware images are saved to afile.

file://l//Pisces/Departments/Documents/Software-MPIl/docs/Control/DataType/cf3.htm (3 of 6) [1/10/2005 10:32:30 AM]



MPIControl Config and MEIControlConfig

sampleRate

Number of controller foreground update cycles per second. For SyngNet
controllers, thisis also the cyclic update rate for the SyngNet network.
During the controller's foreground cycle, the axis trajectories are
calculated, the filters (closed-loop servo control) are calculated, motion
is coordinated, the SyngNet data buffers are updated, and other time
critical operations are performed.The default sample rate is 2000 (period
= 500 microseconds). The minimum sampleRate for SyngNet systemsis
1000 (period = 1 millisecond). The maximum is dependent on the
controller hardware and processing load.

There are severa factors that must be considered to find an appropriate
sampleRate for a system. The servo performance, the motion profile
accuracy, the SyngNet network cyclic rate, the SyngNet drive update
rates, controller background cycle update rate, and controller/application
performance.

For SyngNet systems, select a sampleRate that is a common multiple of
the SyngNet drives connected to the network. For example, if the drive
update rate is 8kHz, then appropriate controller sample rates are: 16000,
8000, 5333, 4000, 3200, 2667, 2286, 2000, 1778, 1600, 1455, 1333,
1231, 1067, and 1000

Definition: MEIControlConfig

t ypedef struct MEl Control Config {

| ong
| ong
| ong
MEI XnpPr eFi | t er

preFilterCount;

TXTi me;

syncl nt errupt Peri od;

PreFil ter[ MEl XnpMAX _PreFilters];

VEl XnpUser Buf f er User Buf f er;

} MEI Cont rol Confi g;

Change History: Modified in the 03.02.00

Description
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preFilter Count This value defines the number of enabled pre-filters.

TxTime This value determines the controller's transmit time for the SyngNet data.
The units are a percentage of the sample period. The default is 75%.
Smaller TxTime values will reduce the latency between when the
controller receives the data, calculates the outputs, and transmits the data.
If the TXTimeistoo small, the datawill be sent before the controller
updates the buffer, which will cause a TX_FAILURE event.

synclnterruptPeriod samples/interrupt. Configures the controller to send a hardware interrupt
to host computer every n controller samples.

0 =disabled, 1 = every sample, 2 = every other sample, €tc...
PreFilter This array defines the configuration for each pre-filter.

User Buffer This structure defines the controller's user buffer. Thisis used for custom
features that require a controller data buffer.

Sample Code

/*
Wite a value to el enent index of the user buffer.
Make sure to save topology to flash before doing this.
*/
void wite2UserBufferFl ash(MPI Control control, |ong value, |ong index)
{
MPI Cont rol Confi g config;
VEI Cont rol Confi g external;
| ong returnVal ue;

i f((index < MEl XmpUser Dat aSi ze) && (index >= 0))
{
/* Make sure to save topology to flash before doing this */
returnVal ue = npi Control Fl ashConfi gGet (control,
VPl Handl eVO D,
&confi g,
&external);
nmsgCHECK( r et ur nVal ue) ;

external . User Buf fer. Data[ i ndex] = val ue;

returnVal ue = npi Control Fl ashConfi gSet (control,
VPl Handl eVO D,
&confi g,
&external);

nmsgCHECK( r et ur nVal ue) ;
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See Also

mpiControlConfigGet | mpiControlConfigSet | meiControlExtMemAuvail |
Dynamic Allocation of External Memory Buffers
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MPIControl FanStatusFlag

MPIControlFanStatusFlag
Definition

t ypedef enum {

MPI Cont r ol FanSt at usFl agSTATUS _NOT_AVAI LABLE, /* 0 */
MPI Cont r ol FanSt at usFl agFAN_OK, [* 1 */
IMPI Cont r ol FanSt at usFl agFAN_ERROR, [* 2 */
MPI Cont r ol FanSt at usFl agOVER _TEMP_LIM T, [* 3 */

} MPI Control FanSt at usFl ag;

Change History: Added in the 03.02.00
Description

MPIControlFanStatusFlag is an enumeration of fan status bit for use in the
MPIControlFanStatusMask. The status bits represent the present status condition(s)
for the fan controller on a given Control object.

MPIControlFanStatusFlagSTATUS NOT_AVAILABLE Value specifiesthat the fan statusis
not available for your controller.

M PI ControlFanStatusFlagFAN_OK Value specifies that the fan isfine.
MPI ControlFanStatusFlagFAN_ERROR Vaue specifiesthereisafan error.
MPIControlFanStatusFlagOVER_TEMP_LIMIT Value specifies there is an over
temperature error.
See Also

MPIControl | MPIControlFanStatus | MPIControlFanStatusMask
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MPIControlFanStatusMask
Definition

t ypedef enum {

MPI Cont r ol FanSt at usMaskNONE = 0xO,
MPI Cont r ol FanSt at usMaskSTATUS NOT_AVAI LABLE =
npi Cont r ol FanSt at usMaskBI T( MPI Cont r ol FanSt at usFl agSTATUS _NOT_AVAI LABLE) ,
/* 0x00000001 */
MPI Cont r ol FanSt at usMaskFAN K =
npi Cont r ol FanSt at usMaskBI T( MPI Cont r ol FanSt at usFl agFAN_OK) ,
/* 0x00000002 */
MPI Cont r ol FanSt at usMaskFAN _ERROR =
npi Cont r ol FanSt at usMaskBI T( MPI Cont r ol FanSt at usFl agFAN_ERROR)
/* 0x00000004 */
MPI Cont r ol FanSt at usMaskOVER TEMP_LIM T =
nmpi Cont r ol FanSt at usMaskBI T( MPI Cont r ol FanSt at usFl agOVER_ TEMP_LIM T),
/* 0x00000008 */
MPI Cont r ol FanSt at usMaskALL =
npi Cont r ol FanSt at usMaskBI T( MPI Cont r ol FanSt at usFl agLAST) - 1
/* 0x0000000F */

} MPI Contr ol FanSt at usMask;

ChangeHistory: Added in the 03.02.00
Description

MPIControlFanStatusMask is an enumeration of bit masks for the
MPIControlFanStatusFlags. The status masks represent the present condition for a Control
object.

Bit mask containing none of the

M PI ControlFanStatusM ask NONE Control StatusFlags set.

Fan statusis not available or supported by

M Pl ControlFanStatusM askSTATUS NOT AVAILABLE
- - hardware.

Fan statusis supported and there are no

MPIControlFanStatusM askFAN_OK -~
fan errors or temperature over limits.
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The fan or on-board fan controller has
failed. This error indicates a serious
problem with the fan or fan controller.
This provides an early warning of a
possible future over temperature error. If
this error occurs, then the fan hardware
should be examined and serviced by MEI.
Please contact MEI for details.

The cause of aFAN_ERROR is hardware
MPIControlFanStatusMaskFAN_ERROR dependent.

For ZMP-Seriesusing an ADM 1030 fan
controller, possible causes are:
ALARM_SPEED,
FAN_FAULT, and/or
REMOTE_DIODE_ERROR Flags are
Set.

Please refer to the ADM 1030
specifications for more information.

The temperature limit has been exceeded.
This error indicates the controller
processor istoo hot. If the controller is
operated at excessive temperatures,
unknown behavior can result. MEI
recommends that the application should
be shutdown and the controller should be
examined. Excessive temperature could be
caused by insufficient air flow or by an
improperly operating fan.
MPIControlFanStatusMaskOVER_TEMP_LIMIT The cause of an OVER TEMP_LIMIT is
hardware dependent.

For ZMP-Seriesusing an ADM 1030 fan

controller, possible causes are:
REMOTE_TEMP_HIGH,
LOCAL_TEMP_HIGH, and/or
OVER_TEMP_LIMIT Flags are set.

Please refer to the ADM 1030
specifications for more information.

Bit mask containing al of the

M Pl ControlFanStatusM ask AL L Control StatusFlags set.

See Also
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MPIControl | MPIControlFanStatus | MPIControlFanStatusFlag
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MEIControlFPGA
Definition

t ypedef struct MeEl Control FPGA {
char Fi | eNanme[ MEI Fl ashFi | eMaxChar s]

} MEI Cont r ol FPGA;

Change History: Modified in the 03.02.00
Description

MEIControlFPGA is a structure containing a FileName character array. The
character array is used to define which FPGA file is to be loaded on the controller.
This is usually used internally by the MPI.

Filename character array

See Also

meiControlFPGADefaultGet | meiControlFPGAFileOverride

file:/lll/Pisces/Departments/Documents/Software-MPI/docs/Control/DataType/fpga2.htm [1/10/2005 10:32:31 AM]


file://///Pisces/Departments/Documents/Software-MPI/docs/Flash/DataType/filmaxchar5.htm

MEIControlInfo

MEIControlinfo

Definition

typedef struct Ml Controllnfo {

MEI Cont r ol | nf oMi npi ;

MVEI Cont r ol | nf oFi r mnar e firmmare;
MVEI Cont rol | nf oPl d pl d;

MEI Cont r ol | nf oRi ncon ri ncon,
MEI Cont r ol | nf oHar dwar e har dwar e;
MElI Cont rol I nfoDri ver driver;

} MEl Cont r ol I nf o;

Description

MEIControlinfo contains the information about the motion controller being used.

mpi
firmware
pld
rincon
hardware

driver

See Also

Information about the MPI software located on the host computer.
Information about the Firmware running on the controller.
Information about the PLD located in the controller.

Information about the Rincon FPGA located on the controller.
Production information about the hardware stored in the controller.

Information about the Driver, running on the host, used to interface with the
controller.
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MEIControlinfoDriver
Definition

t ypedef struct Ml Control InfoDriver {
char ver si on[ MEl Cont r ol STRI NG _MAX] ;

} MElI Control I nfoDriver;

Description

MEIControlInfoDriver is a structure that contains the version information of the
connected hardware.

Version The version of the Driver the host uses to interface with the controller.

See Also
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MEIControliInfoFirmware

Definition

t ypedef struct MEI Control I nfoFirmvare {
| ong ver si on; /* MElI XnpVERSI ON_EXTRACT( Sof t war el D) */

| ong opti on;

/ * MEI XnpOPTI ON_EXTRACT( Opt i on) */

char revision; /* ("A - 1) + MEl XnpREVI SI ON_EXTRACT( Sof t war el D) */

| ong subRevi
| ong br anchl

sion; /* MElI XnpSUB_REV_EXTRACT( Option) */
d;

MVEI Cont r ol | nf oFi r mwar eZIMP zZnp;

} MEI Control | nf oFi r mnar e;

Change History: Mdified in the 03.02.00

Description

MEIControlinfoFirmware is a structure that contains read-only version information for
the firmware running in the controller.

Version

option

revison

subRevision

branchld

zmp

See Also

The major version number for the controller's firmware. To be compatible with the
MPI library, this number must match the fwVersion in the MEIControl I nfoM pi
structure.

The firmware option number. Special or custom firmware is given a unigue option
number. An application or user can identify optional firmware from this value.

The minor version number for the controller's firmware. Indicates a minor change or
bug fix to the firmware code.

The micro version value for the controller's firmware. Indicates a very minor change
or bug fix to the firmware code.

|dentifies an intermediate branch software revision. The branch value is represented
as a hex number between 0x00000000 and OxFFFFFFFF. Each digit represents an
instance of abranch (0x1 to OxF). A single digit represents a single branch from a
specific version, two digits represent a branch of a branch, three digits represent a
branch of a branch of abranch, etc.

ZMP-only information. Contains versions and revision info for bootO and zboot code.
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MEIControliInfoFirmwareZMP
Definition

t ypedef struct Mel Control I nf oFi r mnar ezZMP {

| ong boot OVer si on;
| ong boot ORevi si on;
| ong zboot Ver si on;
| ong zboot Revi si on;

} MEI Control | nf oFi r mwar eZ\VP;

Change Hi story: Added in the 03.02.00

Description

MEIControlinfoFirmwareZMP is a structure containing version information about the
boot0 and zboot code on a ZMP. BootO is the bootstrap code and should rarely need
updating (updating is done at MEI). Zboot is the initialization code and will get
updated every time the firmware is loaded.

NOTE: This information is displayed by the Version utility.

bootOVersion Version of bootO code.

bootORevision Revision of bootO code.

zbootVersion Version of zboot code.

zbootRevision Revision of zboot code.
See Also
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MEIControlInfoHardware

MEIControlinfoHardware
Definition

t ypedef struct MEl Control I nfoHardware {
char nodel Nunber [ MEI Cont r ol STRI NG MAX] ;
char seri al Nunber [ MElI Cont r ol STRI NG_MAX] ;
char t ype[ MEI Cont r ol STRI NG_MAX] ;

} MEI Cont r ol | nf oHar dwar e;

Description

MEIControlInfoHardware is a structure that contains the version information of the
connected hardware.

modelNumber The Controller's model number or t-level number (ex: TO01-0001) which is stored
on the hardware.

seriallNumber The Controller's serial number, which is unique to each controller.

type The type of Controller (XMP or ZMP).

See Also
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MEIControlinfoMpi

Definition

t ypedef struct MEl Control I nfoMi ({

char

| ong
| ong

ver si on[ MEl Cont r ol STRI NG MAX] ;
f wWer si on;

fwOpt i on;

} MEI Cont rol | nf oMpi ;

Description

MEIControlinfoMpi is a structure that contains read-only version information for the

MPI.

version

fwVersion

fwOption

See Also

A string representing the version of the MPI. The version of the MPI is broken down
by date, branch, and revision (MPIVersion.branch.revision). For ex: 20021220.1.2
means M Pl version 20021220, branch 1, revision 2.

The firmware version information that the current version of the MPI will work

with. A new field has been added to the XMP's firmware to identify and differentiate
between intermediate branch software revisions. The branch value is represented as
a hex number between 0x00000000 and OXxFFFFFFFF. Each digit represents an
instance of a branch (Ox1 to OxF). A single digit represents a single branch from a
specific version, two digits represent a branch of abranch, three digits represent a
branch of a branch of a branch, etc.

The firmware option number. Specia or custom firmware is given a unique option
number. An MPI library that requires optional firmware will have a value that must
match the firmware's option number.

MEIControlinfoFirmware | MEIControlinfo

file://///Pisces/Departments/Documents/Software-MPIl/docs/Control/DataType/infmpi2.htm [1/10/2005 10:32:32 AM]



MEIControlInfoPld

MEIControlinfoPld
Definition

t ypedef struct Ml Control InfoPld {
char ver si on[ MEl Cont r ol STRI NG_MAX] ;

char opt i on[ MEl Cont r ol STRI NG_MAX] ;
} MEl Control I nfoPl d;

Description

MEIControlinfoPld is a read-only structure that contains PLD version information.
The PLD is a hardware component that contains logic to handle the controller's
internal operation.

version Thisisan 8-bit value in the hardware. The version string for the PLD. The PLD
image is downloaded to the controller during manufacturing.

option Thisisa16-bit value (actually 2 8 bit values) in the hardware. The build option
string for the PLD. The PLD option number is a coded value that describes the PLD
image build type and target component. For XMP controllers, the option field has
bits defining various features on the PCB - for example, the presence of the CAN
interface, or the type of FPGA on the PCB.

See Also

MEIControllnfo

file://ll/Pisces/Departments/Documents/Software-MPIl/docs/Control/DataType/infpld2.htm [1/10/2005 10:32:32 AM]



MEIControlInfoRincon

MEIControliInfoRincon

Definition

t ypedef struct MeEl Control I nfoRi ncon {

char
char

ver si on[ MEl Cont r ol STRI NG MAX] ;
package[ MElI Cont r ol STRI NG_MAX] ;

} MEI Control | nf oRi ncon;

Description

MEIControlinfoRincon is a structure that contains read-only version information for
the controller's Rincon image. The Rincon image contains the logic to operate a
controller's SyngNet interface.

VErsion

package

See Also

Thisisa 16-bit value in the hardware. The version string for the Rincon image on
the controller.

Thisisa 16-bit value in the hardware. The package string identification for the
Rincon. The package string is a coded value that describes the Rincon image build
type and target component.

Existing types are:

9201 - Rincon for XM P, XC2S100, PQ208 package
9601 - Rincon for XMP, XC2S100, FG256 package
A102 - RinconZ for ZMP, XC2S300E, FT256 package
A301 - RinconZ for ZMP, XC3S200, FT256 package

The package and version data can be used to create the FPGA filename. For
example, 221 9201.fpg is Rincon type 9201, version 221.

MEIControllnfo
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MEIControlinput
Definition

t ypedef enum {
MEI Cont r ol | nput USER 0O
MEI Cont rol | nput USER 1
MEI Cont r ol | nput USER 2
VEI Cont r ol | nput USER_3
MEI Cont r ol | nput USER 4
MEI Cont r ol | nput USER 5
MEI Cont r ol | nput XESTOP

} MElI Control | nput;

MEI XnpCont r ol | OMaskUSERO | N,
MEI XnpCont r ol | OMaskUSERL | N,
MEI XnmpCont r ol | OMaskUSER2 | N,
MEI XnmpCont r ol | OMaskUSER3 | N,
MEI XnpCont r ol | OVaskUSER4_| N,
MEI XnpCont r ol | OVMaskUSERS | N,
MEI XnmpCont r ol | OVask XESTOP,

Description

MEIControllnput is an enumeration of a controller's local digital input bit masks. Each
mask represents a discrete input.

See Also

mpiControlloGet | mpiControlloSet | MEIControlOutput
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MPIControlinfolo
Definition

typedef struct MPI Controllo {
unsi gned | ong i nput [ MPl Cont r ol | oWor dsj ;

unsi gned | ong out put [ MPI Cont r ol | oWor ds]
} MPI Controllo;

Description

MPIControlinfolo contains the controller's local digital input and output states. The
digital inputs can be read and the digital outputs can be read or written through this

structure.
input An array of digital input values. Each bit mask is defined by the MEIControl Input
enumeration.
output An array of digital output values. Each bit mask is defined by the M EIControl Output
enumeration.
See Also

MEIControlOutput | MEIControllnput | mpiControlloGet | mpiControlloSet

file:/lll/Pisces/Departments/Documents/Software-MPI/docs/Control/DataType/iol.htm [1/10/2005 10:32:33 AM]



MEIControlloBit

MEIControlloBit
Definition

t ypedef enum {

MEI Control 1 oBi t USER _O_I N,
MEI Control 1 oBi t USER 1 I N,
VEI Control 1 oBi t USER 2 I N,
VEI Control 1 oBi t USER_3_I N,
MEI Control | oBi t USER 4 I N,
MEI Control 1 oBi t USER 5 I N,

MEI Cont rol | oBi t XESTOP,

VEI Cont rol | oBi t USER_0_QUT,
MEI Control | oBi t USER 1 QUT,
MEI Cont rol | oBi t USER 2 QUT,
MEI Cont rol | oBi t USER 3 QUT,
MEI Control | oBi t USER 4 QOUT,
MEI Control | oBi t USER 5 OUT,

} MElControlloBit;

Change Hi story: Modified in the 03.02.00

Description

MEIControlloBit is an enumeration of a controller's local digital I/O bit numbers.

MEIControlloBitUSER_O_IN
MEIControlloBitUSER_1 IN
MEIControlloBitUSER_2 IN
MEIControlloBitUSER_3 IN
MEI ControlloBitUSER_4_IN
MEIControlloBitUSER_5 IN
MEIControlloBitXESTOP

MEIControlloBitUSER_0_OUT

controller'slocal input, bit number O
controller'slocal input, bit number 1
controller'slocal input, bit number 2
controller'slocal input, bit number 3
controller'slocal input, bit number 4
controller'slocal input, bit number 5

controller’slocal input, External Emergency Stop Input.

NOTE: The XESTOP bit does not have any special
functionality. The bit number and name were kept for
backwards compatibility.

controller'slocal output, bit number 0
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MEIControlloBitUSER_1 OUT controller'slocal output, bit number 1
MEIControlloBitUSER_2 OUT controller'slocal output, bit number 2
MEIControlloBitUSER_3 OUT controller'slocal output, bit number 3
MEIControlloBitUSER_4 OUT controller'slocal output, bit number 4

MEIControlloBitUSER_5 OUT controller'slocal output, bit number 5

See Also

meiControlloBitGet
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MPIControlloWords
Definition

#define MPI Control | oWords (1)

Description

MPIControlloWords defines the number of 32 bit Input and Output words on the
controller.

See Also

MPIControllo | MEIControlloBit | MEIControlinput | MEIControlOutput

file:/lll/Pisces/Departments/Documents/Software-MPl/docs/Control/DataType/iowrd1.htm [1/10/2005 10:32:33 AM]



M PI ControlMessage and M El Control M essage

MPIControlMessage / MEIControlMessage

Definition: MPIControlMessage

t ypedef enum {
MPI Cont r ol MessagelLl BRARY_VERSI ON,
MPI Cont r ol Message ADDRESS | NVALI D,
MPI Cont r ol MessageCONTRCL_ | NVALI D,
MPI Cont r ol Message CONTRCL_NUMBER | NVALI D,
MPI Cont r ol MessageTYPE_| NVALI D,
MPI Cont r ol Messagel NTERRUPTS DI SABLED,
VPl Cont r ol MessageEXTERNAL _MVEMORY _OVERFLOW
VPl Cont r ol Message ADC_COUNT _I NVALI D,
MPI Cont r ol MessageAXlI S_COUNT _I NVALI D,
MPI Cont r ol MessageAXI S_ FRAME _COUNT _ | NVALI D,
MPI Cont r ol Message CAPTURE_COUNT _I NVALI D,
VPl Cont r ol Message COVPARE _COUNT _| NVALI D,
MPI Cont r ol Message CVDDAC _COUNT _| NVALI D,
MPI Cont r ol Message AUXDAC COUNT _|I NVALI D,
MPI Cont r ol MessageFI LTER_COUNT _I NVALI D,
VPl Cont r ol MessageMOTI ON_COUNT _I NVALI D,
MPI Cont r ol MessageMOTOR_COUNT _|I NVALI D,
MPI Cont r ol MessageSAMPLE _RATE _TO LOW
MPI Cont r ol MessageRECORDER _COUNT _I NVALI D,
MPI Cont r ol Message COVPENSATOR_COUNT _I NVALI D,
MPI Cont r ol MessageAXI S_RUNNI NG,
MPI Cont r ol MessageRECORDER_RUNNI NG,
} MPI Cont r ol Message;

Description

MPIControlMessage is an enumeration of Motor error messages that can be returned
by the MPI library.

MPIControlMessagel. IBRARY_VERSION

The MPI Library does not match the application. This message code is returned by
mpiControllnit(...) if the MPI'slibrary (DLL) version does not match the MPI header files that were
compiled with the application. To correct this problem, the application must be recompiled using the
same MPI software installation version that the application uses at run-time.

MPIControlM essageADDRESS _INVALID
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The controller address is not valid. This message code is returned by mpiControlinit(...) if the
controller addressis not within a valid memory range. mpiControllnit(...) only requires memory

addresses for certain operating systems. To correct this problem, verify the controller memory
address.

MPIControlMessageCONTROL _INVALID
Currently not supported.
MPIControlMessageCONTROL_NUMBER_INVALID

The controller number is out of range. This message code is returned by mpiControlinit(...) if the
controller number is less than zero or greater than or equal to MaxBoards(8).

MPIControlMessageT YPE_INVALID

The controller typeis not valid. This message code is returned by mpiControllnit(...) if the controller
type is not a member of the MPIControl Type enumeration.

MPIControlMessagel NTERRUPTS_DISABLED

The controller interrupt is disabled. This message code is returned by mpiControllnterruptWait(...) if
the controller'sinterrupt is not enabled. This prevents an application from waiting for an interrupt
that will never be generated. To correct this problem, enable controller interrupts with

mpi Control I nterruptEnable(...) before waiting for an interrupt.

MPIControlMessageEXTERNAL_MEMORY_OVERFLOW

The controller's external memory will overflow. This message code is returned by

mpiControl ConfigSet(...) if the dynamic memory allocation exceeds the external memory available
on the controller. To correct the problem, reduce the number/size of control configuration resources
or use a controller model with alarger static memory component.

MPIControlMessageADC_COUNT_INVALID

The ADC count is not valid. This message code is returned by mpiControl ConfigSet(...) if the
number of ADCsis greater than MEIXmpMAX_ADCs.

MPIControlMessageAXIS_COUNT_INVALID

The axis count is not valid. This message code is returned by mpiControlConfigSet(...) if the number
of axesis greater than MEIXmpMAX_AXxes.

MPIControlMessageAXIS FRAME_COUNT_INVALID

This message is returned from mpiControl ConfigSet(...) if the value for

MPI Control Config.axisFrameCount is not a power of two or if axisFrameCount is less than
MPIControlMIN_AXIS FRAME_COUNT.

MPIControlM essageCAPTURE_COUNT_INVALID

The capture count is not valid. This message code is returned by mpiControl ConfigSet(...) if the
number of capturesis greater than MEIXmpMAX_Captures.
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MPIControlM essageCOMPARE_COUNT_INVALID

The compare count is not valid. This message code is returned by mpiControlConfigSet(...) if the
number of comparesis greater than MEIXmpMAX_Compares.

MPIControlMessageCMDDAC_COUNT_INVALID

The command DAC count is not valid. This message code is returned by mpiControl ConfigSet(...) if
the number of command DACsis greater than MEIXmpMAX_DACs.

MPIControlM essageAUXDAC_COUNT_INVALID

The auxiliary DAC count is not valid. This message code is returned by mpi ControlConfigSet(...) if
the number of auxiliary DACsis greater than MEIXmpMAX_DACs.

MPIControlMessageFILTER_COUNT_INVALID

Thefilter count is not valid. This message code is returned by mpiControl ConfigSet(...) if the
number of filtersis greater than MEIXmpMAX_Filters.

MPIControlMessageM OTION_COUNT_INVALID

The motion count is not valid. This message code is returned by mpi Control ConfigSet(...) if the
number of motionsis greater than MEIXmpMAX_MSs.

M PI ControlM essageM OTOR_COUNT_INVALID

The motor count is not valid. This message code is returned by mpiControl ConfigSet(...) if the
number of motorsis greater than MEIXmpMAX_Motors.

MPIControlMessageSAMPLE_RATE_TO_LOW

The controller sample rate istoo small. This message code is returned by mpiControl ConfigSet(...) if

the sample rate is less than 1000. SyngNet does not support cyclic data rates below 1kHz. The
controller's sample rate specifies the SyngNet cyclic rate.

M PIControlMessageRECORDER_COUNT _INVALID

The recorder count is not valid. This message code is returned by mpiControl ConfigSet(...) if the
number of recordersis greater than MEIXmpMAX _Recorders.

MPIControlM essageCOM PENSATOR_COUNT_INVALID

The compensator count is not valid. This message code is returned by mpiControl ConfigSet(...) if
the number of compensatorsis greater than MPIControlMAX_COMPENSATORS.

MPIControlMessageAXIS RUNNING

Attempting to configure the control object while axes are running. It is recommended that all
configuration of the control object occur prior to commanding motion.

M PIControlMessageRECORDER_RUNNING

Attempting to configure the control object while arecorder is running. It is recommended that all
configuration of the control object occur prior to operation of any recorder objects.
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Definition: MEIControlMessage

t ypedef enum {
MEI Cont r ol MessageFl RWAARE_| NVALI D,
MEI Cont r ol MessageFl RMAARE _VERSI ON_NONE,
MEI Cont r ol MessageFl RWMARE_VERSI ON,
VElI Cont r ol MessageFPGA _SOCKETS,
VEl Cont r ol MessageBAD FPGA SOCKET_DATA,
VEI Cont r ol MessageNO_FPGA SOCKET,
VEI Cont r ol Messagel NVALI D_BLOCK COUNT,
MEI Cont r ol MessageSYNQNET _OBJECTS,
VEl Cont r ol MessageSYNQNET _STATE,
VElI Cont r ol Messagel O BI T_I NVALI D,
} MEI Cont r ol Message;

Description

MEIControlMessage is an enumeration of Control error messages that can be returned
by the MPI library.

MEI ControlM essageFIRMWARE_INVALID

The controller firmwareis not valid. This message code is returned by mpiControlInit(...) if the MPI

library does not recognize the controller signature. After power-up or reset, the controller loads the
firmware from flash memory. When the firmware executes, it writes a signature value into external
memory. If mpiControllnit(...) does not recognize the signature, then the firmware did not execute

properly. To correct this problem, download firmware and verify the controller hardware is working
properly.

MEI ControlM essageFIRMWARE_VERSION_NONE

The controller firmware version is zero. This message code is returned by control methods do not
find afirmware version. Thisindicates the firmware did not execute at controller power-up or reset.
To correct this problem, download firmware and verify the controller hardware is working properly.

MEIControlM essageFIRMWARE_VERSION

The controller firmware version does not match the software version. This message code is returned
by control methods if the firmware version is not compatible with the MPI library. To correct this
problem, either download compatible firmware or install a compatible MPI run-tim library.

MEI ControlM essageFPGA_SOCKETS

The maximum number of FPGA socket types has been exceeded. This message code is returned by
mei FlashMemoryFromFile(...) if the controller has more FPGA types than the controller has flash

memory space to support them.
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MEIControlMessageBAD_FPGA_SOCKET_DATA
Not supported.
MEIControlMessageNO_FPGA_SOCKET

The FPGA socket type does not exist. This message code is returned by

meiFlashM emoryFromFile(...) if the controller does not support the FPGA type that was specified in
the FPGA imagefile. To correct this problem, use a different FPGA image that is compatible with
the controller.

MEIControlMessagel NVALID_BLOCK_COUNT
Not supported.
MEIControlM essageSYNQNET_OBJECTS
Not supported.
MEIControlMessageSYNQNET_STATE

The controller's SyngNet state is not expected. This message code is returned by mpiControllnit(...),
mpiControlReset(...) and mpiControl ConfigSet(...) if the SyngNet network initialization fails to
reach the SYNQ state. To correct this problem, check your node hardware and network connections.

MEIControlMessagel O_BIT_INVALID

The controller I/O bit is not valid. This message code is returned by mei Controll oBitGet(...) or
mei ControlloBitSet(...) if the controller 1/O bit is not amember of the MEIControlloBit
enumeration.

See Also

file://l//Pisces/Departments/Documents/Software-MPl/docs/Control/DataType/mes3.htm (5 of 5) [1/10/2005 10:32:34 AM]


file://///Pisces/Departments/Documents/Software-MPI/docs/Flash/Method/memfmfil2.htm

MPIControlMemoryType

MPIControlMemoryType
Definition
t ypedef enum {
MPI Cont r ol Menor y Ty peUSER,

MPI Cont r ol Menor yTypeDEFAULT = MPI Cont r ol Menor yTypeUSER
} MPI Cont rol MenoryType;

Description

MPIControlMemoryType is an enumeration of controller memory types. The
controller memory contains static and dynamic regions. The controller firmware
defines the regions and the MPI configures the dynamic memory.

MPIControlMemoryTypeUSER The dynamic portion of the controller's external memory
that is not in use by the controller.

MPIControlMemoryTypeDEFAULT Defined as MPIControlMemory TypeUSER.

See Also

mpiControlMemoryAlloc | mpiControlMemoryCount | mpiControlIMemoryFree |
mpiControlConfigGet | mpiControlConfigSet
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MEIControlOutput
Definition

t ypedef enum {
VEI Cont r ol Qut put USER 0
MEI Cont r ol Qut put USER 1
MEI Cont r ol Qut put USER 2
VEl Cont r ol Qut put USER 3
VEI Cont r ol Qut put USER_4
MEI Cont r ol Qut put USER_5

} MEI Cont rol Qut put ;

MEI XmpCont r ol | Ovask USERO_QUT,
MEI XnpCont r ol | OMaskUSER1_QOUT,
MEI XnpCont r ol | OMask USER2_OUT,
MVEI XnpCont r ol | OMaskUSER3 _ QUT,
MEI XnmpCont r ol | Ovask USER4_QUT,
MEI XmpCont r ol | Ovask USER5_QUT,

Description

MEIControlOutput is an enumeration of a controller's local digital output bit masks.
Each mask represents a discrete output.

See Also

mpiControlloGet | mpiControlloSet | MEIControlinput
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MPIControlStatus
Definition

t ypedef struct MPI Control Status {
MPI Event Mask event Mask;
MPI Cont r ol FanSt at usMVask f anSt at us;

} MPI Cont rol St at us;

Change History: Added in the 03.02.00

Description

MPIControlStatus is an MPI structure that is used to describe the current state of the
controller's object. The XMP-Series controllers do not have fans and therefore do not

support fanStatus. The ZMP-Series controllers have an optional processor cooling fan
and support fanStatus.

Array that defines the event mask bits. The controller event bits are
eventM ask defined in the MEIEventType enumeration.

Value is an enumeration of bit masks for the M Pl Control FanStatusHl ags.

IS The status mask represents the present condition of the fan controller.

See Also

MPIControlFanStatusFlags | MPIControl | MPIControlStatus |
MPIControlFanStatusMask | MEIEventType | meiEventMask CONTROL
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MEIControl Trace

MEIControlTrace
Definition

t ypedef enum {
MEI Cont rol TraceDYNA ALLOC = Mel Control TraceFl RST << 0,
} MElI Control Trace;

Description

MEIControlTrace is an enumeration of control object trace bits to enable debug
tracing.

MEIControlTraceDYNA_ALLOC Thistrace bit enables tracing for calls that dynamically
allocate controller memory.

See Also
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MPIControlType
Definition

t ypedef enum {
MPI Cont r ol TypeDEFAULT,
MPI Cont r ol TypeMAPPED,
MPI Cont r ol Typel OPORT,
MPI Cont r ol TypeDEVI CE,
MPI Cont r ol TypeCLI ENT,
MPI Cont r ol TypeFI LE,

} MPI Control Type;

Description

MPIControlType is an enumeration that specifies the type of controller that needs to
be accessed when mpiControlCreate() is called. Please refer to the documentation for
mpiControlCreate() to see how to use this enumeration.

See Also

MPIControl | mpiControlCreate | mpiControlType
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MPIControlMAX_AXES
Definition

#defi ne MPI Contr ol MAX_AXES (32)

Description

MPIControlIMAX_AXES defines the maximum number of axes available on one
controller.

See Also

MPIAxis | mpiControlConfigGet | mpiControlConfigSet
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MPIControlMAX_COMPENSATORS

MPIControIMAX_COMPENSATORS
Definition

#defi ne MPI Cont r ol MAX_COVPENSATORS ( 8)

Description

MPIControIMAX_COMPENSATORS defines the maximum number of compensator
objects available on one controller.

See Also

MPICompensator | mpiControlConfigGet | mpiControlConfigSet
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MPIControlMAX_RECORDERS

MPIControIMAX_ _RECORDERS
Definition

#defi ne MPI Cont r ol MAX_RECORDERS ( 32)

Description

MPIControIMAX_RECORDERS defines the maximum number of recorder objects
available on one controller.

See Also
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MPIControlMIN_AXIS FRAME_ COUNT
Definition
#define MPI Control M N_AXI S FRAME COUNT (128)

Requi red Header: stdnpi.h

Description

MPIControlMIN_AXIS_FRAME_COUNT defines the the minimum allowed value for
which MPIControlConfig.axisFrameCount can be set.

See Also

MPIControlConfig | mpiControlConfigGet | mpiControlConfigSet
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MEIControlSTRING_MAX
Definition

#defi ne MEl Contr ol STRI NG MAX (16)

Description

MEIControlSTRING_MAX defines the maximum number of characters in
MEIControlinfo strings.

See Also

MEIControlinfo | MEIControlinfoHardware
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mpiControlFanStatusMaskBIT

Declaration

#define npi Control FanSt at usMaskBI T(flag) (int)(0x1 << (flag))

Requi red Header: stdnpi.h
Change Hi story: Added in the 03.02.00

Description

mpiControlFanStatusMaskBIT defines the

See Also
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TCP/IP and Sockets for Control Objects

The MPI implements network functionality as client/server. The xmp\util\server.c program implements a
basic server. You just create a Control object of type MPIControl TypeCLIENT and specify the server's host in
the MPIControlAddress{ } .client{} structure.

You can try "MPI networking" on a single machine by starting up the server program in a DOS window, and
then running a sample application in another DOS window. Note that you can specify the host name and port
of the server as command line arguments to all sample applications and utilities.

The way the MPI client/server works internally is that low-level mpi ControlMemory and mpi Controll nterrupt

methods are intercepted just before they read/write XM P memory. The methods are packaged up as remote
procedure calls and sent to the server for execution. The server sends the results back to the client.

There are 2 channels of communication - one channel to wait for interrupts, and another channel to do
everything else. All MPI methods that communicate with the XMP do so by calling (eventually) the low level
mpi ControlMemory methods, so no application code needs to be changed other than theinitial call to
mpiControl Create(...). Thisisall implemented on WinNT using WinSock.

Note that it would be possible to implement the client/server scenario above using an RS-232 line rather than
TCP/IP WinSock. The MPI's client/server protocol only requires areliable transport mechanism (WinSock,
RS-232) between aclient and server.

Return to Control Objects page
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1. If thetypeis DEFAULT, then the address structure (if supplied) is referenced only for the board
number. Note that even if the default type is DEVICE, the default device driver will be used and
address.type.device will not be used.

2. If thetypeisexplicitly DEVICE, and the addressis provided, then address.number will be used. If
address.type.deviceis NULL, then the default device driver will be used. If address.type.device is not
NULL, then the specified driver (DEVICE) will be used.

Return Values

handle to a Control object

MPIHandlevVOID if the object could not be created
Sample Code

In general, if the caller specifies an explicit type (i.e., not DEFAULT), then the caller must
completely fill out the address.type structure.
A simple case that will work for almost anyone who wants to use board #0:

npi Cont r ol Creat e( MPl Contr ol TypeDEFAULT, NULL);

A simple case where board #1 is desired is:

{
MPI Control control;

MPI Cont r ol Addr ess addr ess;

addr ess. nunber = 1;
control = npi Control Create( Ml Control TypeDEFAULT, &address);

Since the default MPIControlType = MPIControlTypeDEVICE, the address may be on the
stack with garbage for the device driver name. This isn't a problem, however, because
the board number is the only field in address that will be used when the caller specifies
the DEFAULT MPIControlType.

See Also

MPIControl | MPIControlAddress | MPIControlType | mpiControlValidate
mpiControlinit | mpiControlDelete
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