Control Objects

Control Objects

I ntroduction

A Control object manages a motion controller device. The deviceistypicaly asingle
board residing in a PC or an embedded system. A control object can read and write
device memory through one of avariety of methods: 1/0 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 objectsin the MPI, Control object methods are not
thread-safe.

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

M ethods

Create, Delete, Validate M ethods
mpiControlCr eate Create Control object
mpiControlDelete Delete Control object
mpiControlValidate Validate Control object

Configuration and Information M ethods

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

mpi Control ConfigSet Set Control config

mei Control ExtM emAvail

mpi Control FlashConfigGet Get Control flash config

mpi Control FlashConfigSet Set Control flash config

mei Control GateGet Get the closed state (TRUE or FALSE)

mei Control GateSet Set the closed state (TRUE or FALSE)

mei Control SampleCounter
meiControlSamplestoSeconds  Converts samples to seconds
mei Control SecondstoSamples  Converts seconds to samples

mpiControl Type Get type of Control object (used to create Command object)
meiControlVer sionGet Read the version of XMP firmware
mei ControlVer sionSet Write the version of XMP firmware
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Control Objects

Memory Methods

mpiControlM emory Get address of Control memory

mpiControlM emor yAlloc Allocate bytes of firmware memory

mpiControlM emor yCount Get number of bytes availablein firmware

mpi ControlM 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

Action Methods

mpiControl CycleW ait Wait for Control to execute count cycles
mpi Control | nit Initialize Control object

mpiControlI nterruptEnable  Enable interrupts to Control object
mpi Control | nterruptWait Wait for controller interrupt
mpiControl| nterruptWake Wake all threads waiting for controller interrupt

mpiControl Reset Reset controller hardware
mei Control SampleW ait Specify how many samples the host waits for, while the XM P executes

Relational M ethods
mei Control Platform

Data Types
MPIControlAddr ess
MPIControlConfig / MEIControlConfig
MPIControll o

MEIControl| nput

MPI ControlM essage / MEI Control M essage
MEIControlOutput

MPIControl Type

MEIControlVersion

Copyright & 2002
Motion Engineering
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mpiControlCreate

mpi Control Create

Declaration const MPI Control npi Control Create(MPI Control Type type,
MPI Cont r ol Addr ess *addr ess)

Required Header stdmpi.h

Descri pti on ControlCreate 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:

If the" type" parameter is Then theform of the " address’ parameter is
MPIControl TypeDEFAULT implementation-specific

MPI Control TypeM APPED M PI Control Address.mapped

MPIControl Typel OPORT M PIControl Address.ioPort

MPIControl TypeDEVICE MPIControl Address.device

MPIControl TypeCLIENT MPIControl Address.client

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

About MPIControl Types:
And the
!f MPIControlType And . Then the _ “address’ parameter
IS MPIControlAddressis Board Number is :
tobeusedis
DEFAULT1 Null 0 default address parameter
address address.number default address parameter
Null 0 default device driver
Diavice2 address address.number address.type.device (if
address.type.device is Null, then default
device driver)
address address.number N/A
A valid type (if address parameter is not defined or

Null, then an error is generated)

1. If thetypeis DEFAULT, then the address structure (if supplied) isreferenced 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 address is 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.
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mpiControlCreate

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:
mpiControlCreate(MPIControlTypeDEFAULT, NULL);

A simple case where board #1 is desired is:

MPIControlAddress address;
address.number = 1;
mpiControlCreate(MPIControlTypeDEFAULT, &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.

Return Values

handle to a Control object

MPIHandlevOID if the object could not be created

See Also MPIControl | MPIControlAddress | MPIControl Type | mpi Control Validate

mpiControllnit | mpiControl Delete
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mpiControlDelete

Declar ation | ong npi Control Del et e( MPI Control control)

Required Header  stdmpi.h

Description
ControlDelete deletes a control object and invalidates its handle. ControlDeleteis
the equivalent of a C++ destructor.
Return Values
M PIM essageOK if ControlDelete successfully deletes a Control object and invalidates its handle
See Also mpi Control Create | mpiControlValidate
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mpiControlValidate

mpi ControlValidate

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

Required Header stdmpi.h

Description ControlValidate validates the control object and its handle.
Return Values

M PI M essageOK if Control isahandleto avalid object.

See Also mpiControl Create | mpiControl Delete
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mpiControlAddress

mpi Control Address

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

Required Header stdmpi.h

Descri pti on When a Control object (control) is created, an address is used. Control Addr ess writes
this address to the contents of address.
Return Values
M PI M essageOK if Control Address successfully writes the address (used when control was created)
to the contents of address
See Also
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mpi Control ConfigGet

Declar ation | ong npi Cont rol Confi gGet (MPI Cont r ol control,
MPI Cont rol Config *config,
voi d *external)

Required Header stdmpi.h

Descri pti on ControlConfigGet gets the configuration of a Control object (control) 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 configuration information in external isin addition to the configuration
information in config, i.e, the configuration information in config and in external is

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

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

Return Values

M PI M essageOK if ControlConfigGet successfully gets the control configuration and writesit in the
structure(s)

See Also mpi Control ConfigSet | M EI Control Confiqg |
Special Note on Dynamic Allocation of External Memory Buffers.
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mpiControlConfigSet

mpi Control ConfigSet

Declar ation | ong npi Contr ol Confi gSet ( MPI Cont r ol control,
MPI Cont rol Config *confi g,
voi d *external)

Required Header stdmpi.h

Descri pti on ControlConfigSet sets (writes) the Control object’s (control) configuration using data
from the structure pointed to by config, and aso using data from the
implementation-specific structure pointed to by external (if external isnot NULL).

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

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

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

Return Values

M PI M essageOK if ControlConfigSet successfully writes the Control object’ s configuration using
data from the structure(s)

See Also mpi Control ConfigGet | M EIControl Confiqg |
Special Note on Dynamic Allocation of External Memory Buffers.
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mel Control ExtMemAvail

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

Required Header stdmei.h

Description ControlExtMemAvail gets the amount of external memory available on an
XMP-Series controller. It puts the number of words (16 bit) in the location pointed to
by size.

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 ControlExtMemAvail successfully gets and writes the available external memory

words into *size

See Also M PI Control Config
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mpi Control FlashConfigGet

Declar ation | ong npi Cont rol Fl ashConfi gGet ( MPI Cont r ol control,
voi d *flash,
WPl Cont rol Config *config,
voi d *ext ernal)

Required Header stdmpi.h

Descri p'[i on ControlFlashConfigGet gets the flash configuration of a Control object (control) and
writesit into the structure pointed to by config, and also writesit into the
implementation-specific structure pointed to by external (if external isnot NULL).

The Control’ s flash configuration information in external isin 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).

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

M PI M essageOK if (_Zont.ro_l FlashConfigGet successfully gets the Control’ s flash configuration and
writes it into the structure(s)

See Also M EIFlash | mpiControl FlashConfigSet | | M EIControl Config
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mpiControlFlashConfigSet

mpi ControlFlashConfigSet

Declar ation | ong npi Cont rol Fl ashConfi gSet ( MPI Cont r ol control,
voi d *flash,
WPl Cont rol Config *config,
voi d *ext ernal)

Required Header stdmpi.h

Descri p'[i on ControlFlashConfigSet 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 isin 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).

external either points to a structure of type M El ControlConfig{} or isSNULL. flashis
XMP Only either an MEIFl ash handle or MPIHandleVOID. If flash is MPIHandleVOID, an MEIFlash
object will be created and deleted internally.

Return Values

M PI M essageOK if ControlFlashConfigSet successfully sets (writes) the Control’ s flash configuration

using data from the structure(s)
See Also M EIFlash | mpiControl FlashConfigGet | | MEIControl Config
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me! Control GateGet
Declar ation I ong nei Control GateGet (MPI Control control,
| ong gat e,
| ong *cl osed)
Required Header stdmei.h
Descri pti on ControlGateGet gets the closed state (TRUE or FAL SE) from the specified control
gate (O to 31).
Return Values
M PI M essageOK !f _Control GateGet successfully gets (reads) the state from the control gate and puts
it into closed.
See Also mei Control GateSet
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mel Control GateSet

Declar ation | ong nei Control Gat eSet (MPI Control control,
| ong gat e,
| ong cl osed)

Required Header stdmei.h

Description ControlGateSet sets the closed state (TRUE or FALSE) for the specified control gate
(O to 31).

Return Values

M PIM essageOK if ControlGateSet successfully sets (writes) the closed state into the control gate.

See Also mei Control GateGet
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mei Control SampleCounter

Declar ation | ong nei Cont r ol Sanpl eCount er ( MPl Cont r ol control,
| ong *sanpl eCount er)

Required Header stdmei.h

Descri pti on ControlSampleCounter 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 aso be reset. Since the sample

counter isalong, 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 mei Control SecondstoSampl es | mei Control Sampl estoSeconds | mei Control SampleWait
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mei Control SamplesToSeconds
Declar ation | ong nei Control Sanpl esToSeconds(MPI Control control,
| ong sanpl es,
fl oat *seconds)
Required Header stdmei.h
Description ControlSamplesT oSeconds writes to seconds the number of secondsit takesto

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

Return Values
M Pl M essageOK

See Also

If ControlSampleToSeconds successfully converts the samples to seconds.
mei Control SecondstoSampl es | mei Control SampleCounter
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mei Control SecondstoSamples
Declar ation | ong nei Control SecondsToSanpl es(MPI Control control,
fl oat seconds,
| ong *sanpl es)
Required Header stdmei.h
Description Contr ol SecondsT oSamples 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 PIM essageOK if Control SecondsToSamples successfully converts the seconds to samples.
See Also mei Control Sampl estoSeconds | mei Control SampleCounter | mei Control SampleWait
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mpiControl Type

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

Required Header stdmpi.h

Descri pti on When a Control object (control) is created, atypeisused. Control Type 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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mel ControlVersionGet

Declar ation | ong nei Control Versi onGet (MPI Cont r ol control,
MEI Cont r ol Ver si on *ver si on)

Required Header stdmei.h

Descri pti on ControlVersionGet writes the the version numbers of the XMP firmware, hardware,
and the MPI library to the structure pointed to by version.
Return Values
e if ControlVersionGet successfully writes the the version numbers of the XMP
M EE=EEEOIN firmware, hardware, and the MPI library to the location
See Also mei ControlV ersionSet
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mel ControlVersionSet

Declar ation | ong nei Cont rol Versi onSet (MPI Cont r ol control,
MPI Cont r ol Ver si on *ver si on)

Required Header stdmei.h

Description ControlVersionSet sets the version numbers of the XMP firmware, hardware, and the
MPI library using data from the structure pointed to by version.

Normally, the MPI library is compatible only with the XMP firmware for which the
library is specifically built; i.e., only when

version -> mpi.firmware.version == version -> xmp.firmware.version

However, there are times when it is desirable to have the MPI library ignore
incompatible firmware and continue to operate. As an example, the flash utility
Instructs the MPI library to ignore firmware incompatibility when new firmwareis
being loaded. Of course, this new firmware should also be compatible with the MPI
library. In such cases, the version -> xmp.firmware structure will be copied into
control.

Return Values

M PI M essageOK if ControlVersionSet successfully sets the version numbers of the XMP firmware,

hardware, and the MPI library using data from the structure

See Also mei ControlVersionGet
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mpi ControlMemory

Declar ation | ong npi Control Menory(MPI Control control,
voi d **menory,
voi d **external)

Required Header stdmpi.h

Descri pti on ControlMemory sets (writes) an address (used to access a Control object’s memory)
to the contents of memory.

If external isnot 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 mpi ControlMemoryGet(...)
and the dst argument to mpiControlMemory Set(...).

Return Values
if ControlMemory successfully writes the address(es) (used to access Control
M Pl M essageOK memory, and optionally to access another section of Control memory) to the
contents of memory (and to external, if external is not Null)
See Also mpi ControlMemoryGet | mpi ControlM emorySet | mpi ControlMemoryAlloc |

mpi ControlMemoryCount | mpi ControlMemoryFree

http://support.motioneng.com/soft/control/Method/mem1.htm [3/12/2002 9:00:56 AM]



mpiControlMemoryAlloc

mpi ControlMemoryAlloc

Declar ation | ong npi Cont rol Menor yAl | oc( MPI Cont r ol control,
MPI Cont r ol MenoryType type,
| ong count,
voi d **menory)

Required Header stdmpi.h

Descri pti on ControlMemoryAlloc alocates count bytes of firmware memory [of type type on a
Control object (control)] and writes the host address (of the alocated firmware
memory) to the location pointed to by memory.

Return Values

if ControlMemoryAlloc successfully allocates firmware memory and writes the host
I EE=EEEOIN address of that firmware memory to memory
See Also mpi ControlMemoryGet | mpi ControlM emorySet | mpi ControlMemory |

mpi ControlMemoryCount | mpi ControlMemoryFree
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mpi ControlMemoryCount

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

Required Header control.h

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

Return Values

M PI M essageOK if ControlMemoryCount successfully writes the number of bytes of firmware

memory (that are available to be alocated) to count.

See Also
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mpi ControlMemoryFree

Declar ation | ong npi Cont rol Menor yFree( MPI Cont r ol control,
MPI Cont r ol MenoryType type,
| ong count,
voi d *menory)

Required Header stdmpi.h

Descri p'[i on ControlMemoryFr ee frees count bytes of firmware memory on a Control object
(control, of type type) starting at host address memory.
Return Values
M Pl M essageOK if ControlMemoryAlloc successfully frees count bytes of firmware memory on a
g Control object
See Also mpi ControlMemoryGet | mpi ControlM emorySet | mpiControlMemoryAlloc |

mpi ControlMemoryCount | mpi ControlMemory
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mpi ControlMemoryGet

Declar ation | ong npi Control MenoryGet (MPI Control control,
voi d *dst,
voi d *src,
| ong count)

Required Header stdmpi.h

Descri pti on ControlMemoryGet gets count bytes of control memory (starting at address src) and
puts (writes) them in application memory (starting at address dst).
Return Values
if ControlMemoryGet successfully gets count bytes of control memory and puts
SRR (writes) them in application memory
See Also mpi ControlMemorySet | mpi ControlMemory | mpi ControlMemoryAlloc |

mpi ControlMemoryCount | mpi ControlMemoryFree
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mpi ControlMemorySet

Declar ation | ong npi Control MenorySet (MPI Control control,
voi d *dst,
voi d *src,
| ong count)

Required Header stdmpi.h

Descri pti on ControlMemorySet sets (writes) count bytes of application memory (starting at
address src) to control memory (starting at address dst).
Return Values
M Pl M essageOK if ControlMemorySet successfully sets (writes) count bytes of application memory
9 to control memory
See Also mpi ControlMemoryGet | mpi ControlMemory | mpiControlMemoryAlloc |

mpi ControlMemoryCount | mpi ControlMemoryFree
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mei Control CycleWait

Declaration | ong nei Control Cycl eWait (MPI Control control,
| ong count)

Required Header stdmei.h

Descri pti on ControlCycleWait waits for the XMP motion controller (control) to execute for
count background cycles. The host will continuously verify that the XMP firmwareis

operational, and the host will give up itstime 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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mpi Controllnit

Declaration | ong npi Control I nit (Ml Control control)
Required Header stdmpi.h

Descri p'[i on Controllnit initializes the motion control device control. ControlInit must be called at
least once after a control object has been created and before any other mpiContr ol
methods are called [with the exception of mpiControlDelete(...)].

Return Values

M PIM essageOK if Controllnit successfully initializes the motion control device control
See Also mpiControl Delete
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mpiControll nterruptEnable

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

Required Header stdmpi.h

Descri pti on If “enable” is TRUE, then ControllnterruptEnable enables interrupts from the
motion controller.

If "enable" is FAL SE, then ControllnterruptEnable disables interrupts from the
motion controller.

Return Values

M PI M essageOK if Cpntrol InterruptEnable successfully enables (or disables) interrupts from the
motion controller

See Also mpi Control I nteruptWait | mpi Control InteruptWake
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mpi Controll nterruptWait

Declaration | ong npi Control I nterruptWait (Ml Control control,
| ong *interrupted,
MPI WA t ti meout)

Required Header stdmpi.h

Descri p'[i on ControllnterruptWait 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 FAL SE, then no interrupt has occurred, and the return of
ControlInterruptWait was caused either by a call to mpiControll nterruptWake(...)
or by atimeout that has occurred.

If timeout is MPIWaitFOREVER (-1), then ControlInterruptWait will wait forever
for an interrupt
If timeout is M PIWaitPOLL (0), then ControlInterruptWait will return immediately

If timeout isa value (not 0 or -1), then ControlInterruptWait will wait for an interrupt
for timeout milliseconds

Return Values
M PIM essageOK if ControllnterruptWait waits for an interrupt from the motion controller
See Also mpi Control I nterruptWake | mpiControl | nteruptEnable

http://support.motioneng.com/soft/control/Method/intwt1.htm [3/12/2002 9:08:16 AM]


http://support.motioneng.com/soft/Global/Datatype/wt1.htm

mpiControlinterruptWake

mpi Controll nterruptWake

Declaration | ong npi Control I nterrupt Wake( MPI Control control)

Required Header stdmpi.h

Descri p'[i on ControllnterruptWake wakes all threads waiting for an interrupt from the motion

controller control [asaresult of acall to mpiControlInterruptWait(...)]. The waking
thread(s) will return from the call with no interrupt indicated.

Return Values

if ControllnterruptWake successfully wakes all threads waiting for an interrupt
MIFINEEEEOIS from the motion controller
See Also mpi Control I nterruptWait | mpiControl | nteruptEnable
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mpi Control Reset

Declaration | ong npi Cont r ol Reset (MPI. Control control)

Required Header stdmpi.h

Description ControlReset resets the motion controller (control) board.
Return Values

M Pl M essageOK if ControlReset successfully resets the motion controller board
See Also
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mei Control SampleWait
Declar ation | ong nei Cont rol Sanpl eWai t (MPI Control control,
| ong count)
Required Header stdmpi.h
Descri pti on ControlSampleWait waits for count samples while the XM P motion controller

(associated with control) executes. While the host waits, the host gives up itstime
dlice and continuously verifies that the XMP firmware is operational .

Return Values

M PI M essageOK if ControlSampleWait successfully waits for count samples while the XMP motion
controller executes

See Also mei Control Sampl estoSeconds | mel Control SecondstoSampl es | mei Control SampleCounter |
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meiControlPlatform

mel ControlPlatform

Declar ation MEI Pl at f orm nei Control Pl at form( MPI Control control)

Required Header stdmei.h

Description ControlPlatform 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 mpi Control Create
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MPIControlAddress

M PI Control Address

MPIControlAddress
t ypedef struct MPI Control Address {

| ong nunber; /* controller nunber */
uni on {
voi d *mapped; /* menory address */
unsi gned | ong i oPort; [* 1/0O port nunber */
char *devi ce; [* device driver name */
struct {
char *name; /* image file nane */
MPI Control Fi |l eType type; /* image file type */
} file;
struct {
char *server; /* |1 P address: host.domai n.com */
| ong port; /* socket nunber */
} client;
} type;
} MPI Cont r ol Addr ess;
Descri ption ControlAddressis astructure that specifies the location of the controller that to be

accessed when mpiControl Create() is called. Please refer to the documentation for
mpi Control Create() 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 | MPIControl Type | mpiControl Create
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MPI ControlConfig / MEI ControlConfig

M PI ControlConfig
t ypedef struct MPIControl Config {

Description

adcCount

axisCount
captureCount

compareCount

cmdDacCount
auxDacCount

filter Count
motionCount

motor Count
recordCount

| ong adcCount ;

| ong axi sCount ;

| ong capt ur eCount ;
| ong conpar eCount ;
| ong cndDacCount ;
| ong auxDacCount ;
| ong filterCount;
| ong not i onCount ;
| ong not or Count ;

| ong recor dCount ;
| ong sequenceCount ;
| ong ser cosCount;
| ong user Ver si on;
| ong sanpl eRat e;

} MPI Control Config;

represents the number of ADC(analog to digital converter) objects configured for
the controller.

represents the number of axis objects configured for the controller.

represents the number of capture objects to be configured for the controller. A
capture object manages a single capture in an XMP motion controller. A captureis
a hardware latch of a motor position triggered by a motor input. The XMP
controller supports ten (10) capture objects per motion block. The default
configuration is two capture registers per motor, while the last two (8,9) on each
motion block are reserved for the auxiliary encoder (not supported).

represents the number of compare objects to be configured for the controller. The
XMP controller supports ten (10) compare objects per motion block. 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).

represents the number of DAC(digital to analog converter) objects to be configured
for the controller. There is one DAC per motor and one auxiliary DAC per motor.

represents the number of Auxiliary DAC objects to be configured for the controller.
There is one DAC per motor and one auxiliary DAC per motor.

represents the number of filter objects to be configured for the controller.

represents the number of motion supervisor objects to be configured for the
controller.

represents the number of motor objects to be configured for the controller.

represents the number of recorder objects to be configured for the controller. This
element allows the application to change the size of the recorder object's data
buffer using the mpi Control ConfigGet/Set(...) methods. A larger data buffer size
can improve the performance of Motion Scope running on aslow host or running in
Client/Server mode over a congested network.
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sequenceCount represents the number of sequence objects to be configured for the controller.

ser cosCount represents the number of sercos objects to be configured for the controller.
userVersion allows the user to mark afirmware image with a user-defineabl e version number.
sampleRate represents the number of servo cycles the controller will be configured for. The

default value is 2000Hz. This means that one servo cycle takes 0.5milliseconds.

Description ControlConfig is the structure that contains the controller configuration information.

M EI ControlConfig
typedef struct MEl Control Config {

| ong preFi | ter Count;

| ong conpensat or Count ;

MElI XmpPreFi | ter PreFilter[ MEl XnpMAX_PreFilters];

MEI XnmpConpensat or Conpensat or [ MEI XnpMAX_Conpensat or s] ;

| ong Conpensati onTabl e[ MEI XnpConpTabl eSi ze] ;

VEI XnpUser Buf f er User Buf fer;
} MEI Cont r ol Confi g;

Description
preFilter Count This value defines the number of enabled pre-filters.
compensator Count  This value defines the number of enabled compensators.
PreFilter This array defines the configuration for each pre-filter.
Compensator This array defines the configuration for each compensator.
CompensationTable This array defines the compensation values for the compensators.
User Buffer This structure defines the controller's user buffer. Thisis used for custom features
that require a controller data buffer.
See Also mpi Control ConfigGet | mpi Control ConfigSet | mei Control ExtMemAvall |

Special Note on Dynamic Allocation of External Memory Buffers.
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MPIControllo

MPIControllo
typedef struct MPIControllo {
unsi gned | ong I nput [ MPI Cont r ol | oWbr ds] ;
unsi gned | ong out put [ MPI Contr ol | oWords]; ;
} MPI Controllo;

Descri pti on Controlloisused to hold the status of all the controller i/o lines on aboard. This
does not include any CAN i/o lines.

INPUT all user i/o inputs are stored in bits of input[0]. User i/o input O corresponds to bit
0. Control i/o input 1 corresponds to bit 1.
OUTPUT all user i/o outputs are stored in bits of output[0]. User i/o output O corresponds to

bit 0. Control i/o output 1 correspondsto bit 1.

See Also M EIControlOutput | M EIControlInput | mpiControlloGet | mpi Controll oSet
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MEI Controll nput

MEIControllnput

t ypedef enum {
MEI Cont rol | nput USER O
VEI Cont rol | nput USER _1
MEI Cont r ol | nput USER 2
MEI Cont r ol | nput USER 3
MEI Cont rol | nput USER 4
VEI Cont r ol | nput USER 5

} MElI Control I nput;

MEI XnpCont r ol | OMaskUSERO | N,
MElI XnpCont r ol | OMaskUSERL | N,
MEI XnpCont r ol | OvaskUSER2_ | N,
MEI XnpCont r ol | OMaskUSER3 | N
MEI XnpCont r ol | OMaskUSER4 | N

| N

MEI XnmpCont r ol | Ovask USERS

Description Controllnput contains bit mask definitions for generic MPIControllo input words.
See Also M EIControlOutput | MPIControllo | mpiControlloGet | mpi Controll oSet
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MPI ControlMessage / MEI ControlMessage

M PI ControlM essage

t ypedef enum {
MPI Cont r ol MessagelLl BRARY_VERSI ON, /* Keep as first control nessage */
MPI Cont r ol MessageADDRESS | NVALI D,
MPI Cont r ol MessageCONTROL_| NVALI D,
MPI Cont r ol MessageTYPE_| NVALI D,
VPl Cont r ol Messagel NTERRUPTS_DI SABLED,
MPI Cont r ol MessageEXTERNAL _MEMORY _OVERFLOW
MPI Cont r ol MessageADC_COUNT _| NVALI D,
MPI Cont r ol MessageAXl S_COUNT _I NVALI D,
MPI Cont r ol MessageCAPTURE_COUNT _| NVALI D,
MPI Cont r ol Message COVPARE_COUNT _| NVALI D,
MPI Cont r ol MessageCVDDAC _COUNT _I NVALI D,
MPI Cont r ol Message AUXDAC_COUNT _I NVALI D,
MPI Cont r ol MessageFI LTER_COUNT _| NVALI D,
MPI Cont r ol MessageMOTI ON_COUNT _| NVALI D,
MPI Cont r ol MessageMOTOR_COUNT _| NVALI D,
} MPI Contr ol Message;

Description
M PIControlM essageADDRESS INVALID Not used.
MPIControlMessageCONTROL _INVALID Not used.
MPIControlMessageT YPE_INVALID Aninvalid control type has been specified.
MPIControlMessagel NTERRUPTS _DISABLED Use of interrupt requested, when interrupts are

disabled.

M EI ControlM essage
typedef enum {
MVEI Cont r ol MessageFl RMMARE | NVALI D = MEI Cont r ol MessagelLAST,
VEI Cont r ol MessageFl RMAARE_VERSI ON,
} MEI Contr ol Message;

Description

MEI ControlMessageFIRMWARE_INVALID This message code occurs when the firmware
executing in the controller is not valid. This
could be caused by incompatible firmware
code, corrupted code, or a hardware problem.

MEI ControlMessageFIRMWARE_VERSION This message code occurs when the firmware
version is not compatible with the host library
version.
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See Also
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MEI Control Output

MEIControlOutput

t ypedef enum {
VEI Cont r ol Qut put USER 0O
VEI Cont r ol Qut put USER 1
VEI Cont r ol Qut put USER 2
VEI Cont r ol Qut put USER 3
VEI Cont r ol Qut put USER 4
VEI Cont r ol Qut put USER 5

} MEI Cont r ol Qut put;

MEI XnmpCont r ol | OVaskUSERO_QUT,
MVEI XnpCont r ol | OVaskUSER1_QUT,
VEI XnpCont r ol | OVaskUSER2_QUT,
VEI XnpCont r ol | OVaskUSER3_QUT,
VEI XnpCont r ol | OVaskUSER4_QOUT,
MEI XnpCont r ol | OVaskUSER5 _OUT,

Description ControlOutput contains bit mask definitions for generic MPIControllo output words.

See Also MEIControlOutput | MPIControllo | mpiControlloGet | mpiControll oSet
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MPI Control Type

MPIControl Type

t ypedef enum {
MPI Cont r ol TypeDEFAULT,
MPI Cont r ol Type MAPPED,
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 Contr ol Type;

Descri pti on Control Typeisan enumeration that specifies the type of controller that needsto be

accessed when mpiControl Create() is called. Please refer to the documentation for
mpi Control Create() to see how to use this enumeration.

See Also MPIControl | mpiControl Create | mpiControl Type
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MEI ControlVersion

MEIControlVersion
typedef struct MElI Control Version {

struct { /* control.c */
| ong ver si on; /* MEI Contr ol Versi onMPl (YYYYMVDD) */
struct { [* xmp.h */
| ong ver si on; /* MElI XnpVERSI ON */
| ong opti on; /* MEI XnpOPTI ON */
} firmare;
} i
struct {
| ong versi on; /* hardware version */
struct { / * MEI XnpDat a. SystenmDat a{} */
| ong versi on; [ * NEI XnpVERSI ON_EXTRACT( Sof t war el D) */
char revi sion; I ("A - 1) +
MElI XmpREVI SI ON_EXTRACT( Sof t war el D) */
| ong subRevi si on; /* MElI XnpSUB_REV_EXTRACT( Opti on) */
| ong devel opnent 1 d; /* MElI XnpDEVELOPMENT | D EXTRACT( Opti on) */
| ong opti on; /* MElI XnpOPTI ON_EXTRACT( Opti on) */
| ong user Ver si on;

} firmare;

struct {
| ong FPGA[ MVEI XmpFPGAsPer Bl ock] ;
} notionBl ock[ MEI XnpMaxMot i onBl ocks] ;
struct {
struct {
| ong ver si on;
| ong option;

} businterface;
} boar d[ MEI XnpMaxBoar ds] ;

}oxmp;
} MEI Cont rol Versi on;
Descri pti on ControlVersion is astructure that specifies the version information for the MPI and the
controller's firmware, FPGAs, and the bus interface.
mpi A structure that contains the version information of the MPI
mpi.version 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
MPI version 20021220, branch 1, revision 2.

mpi.firmware 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 a branch, three digits represent a branch of a branch of a branch, etc.

xmp A structure that contains the version information of the XMP controller
xmp.firmware The XMP's firmware version information.

http://support.motioneng.com/soft/control/DataType/ver2.htm (1 of 2) [3/12/2002 9:09:08 AM]



MEIControlVersion

xmp.motionBlock(] An array of structures that contain version information about the motion blocks on the
XMP.

xmp.board An array of structures that contain version information about the XMP controller boards.

See Also MPIControl
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Dynamic Allocation of External Memory Buffers

In previous versions, the XMP external memory was statically allocated at firmware compile time.

In version 20010119 and later, specific buffers of the XMP externa memory are dynamically allocated. The
dynamic allocation feature allows an application to efficiently use the XMP controller's on-board memory and
allows for future expansion. The dynamically allocated buffers currently include the Frame Buffer, Record
Buffer, and SERCOS buffer. Each of these buffers sizes are recalculated during a call to

mpi Control ConfigSet(...) if there is a change in any of the associated Control Config values.

The Frame Buffer isused for motion on each axis. The Frame Buffer is directly associated with the number
of EnabledAxes in the MPI Control Confiq structure. The Frame Buffer will be allocated to the minimum size

required to support the number of enabled axes. The default number of EnabledAxesis eight (8).

The Record Buffer isused for the on-board data recorder. The Record Buffer is directly associated with the
number of EnabledRecord in the MPIControl Config structure. The Record Buffer will be allocated to the
minimum size required to support the number of enabled records. The default number of EnabledRecordsis
3064. Each record is the size of one memory word.

The Sercos Buffer is used for motion on each SERCOS ring network. The Sercos Buffer is directly associated
with the number of EnabledSercosin the MPIControlConfig structure. The Sercos Buffer will be allocated to
the minimum size required to support the number of enabled Sercos rings. The default number of
EnabledSercosRings, for a non-sercos controller is zero (0).

The mei Control ExtMemAVvail(...) method has been added to discover how much memory is available on your
controller.

MPI _DEF1 | ong MPI _DEF2
nmei Cont r ol Ext MemAvai | (MPI Control control,
| ong *size)

The meiControl ExtMemAVvail(...) method will return the number of memory words available. Since each
record size is one memory word, the size returned from the above function can be used to increase the Record
Buffer to maximum size possible. This greatly improves client/server operation of Motion Scope and any
application used for data collection.

WARNING! Due to the nature of dynamic allocation and the clearing of external memory buffers
mpi Control ConfigSet(...) should ONLY be called at motion application initialization time and NOT during

motion.

Return to Control Objects page

Copyright & 2002
fMotion Engineering

http://support.motioneng.com/soft/control/ext_mem_bffrs.htm [3/12/2002 8:58:25 AM]



TCP/IP and Sockets for Control Objects

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 cantry “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 worksinternaly isthat low-level mpi ControlMemory and mpiControl I nterrupt

methods are intercepted just before they read/write XMP 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 the initial call to
mpiControlCreate(...). Thisis all 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

Copyright & 2002
Motion Engineearing
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