LI NUX driver for PClI and Ethernet

C/ C++ APl Function Calls

Error

a)

b)

codes and APl function descriptions

A List of all the Error Code Returned by each C Function:

DMCNOERROR 0

DMCWARNI NG_MONI TOR 1

DMCERROR_TI MEOQUT -1
DMCERROR_COMVAND -2
DMCERROR_CONTROLLER -3
DMCERROR _FI LE -4
DMCERROR_DRI VER -5
DMCERROR_HANDLE -6
DMCERROR_HMODULE -7
DMCERROR_MEMORY -8
DMCERROR_BUFFERFULL -9
DMCERROR_RESPONSEDATA -10
DMCERROR_DNVA -11
DMCERROR_ARGUNMENT -12
DMCERROR_DATARECORD -13
DMCERROR_DOWNL CAD -14
DMCERROR_FI RMAARE -15
DMCERROR_CONVERSI ON -16
DMCERROR _RESCOURCE -17
DMCERROR_REG STRY -18
DMCERROR_BUSY -19

DMCERROR_DEVI CE_DI SCONNECTED - 20
A List of all the APl Functions and There Prototypes:

extern LONG FAR GALILCALL DMCI nitLibrary(void);
Initialize the library. This function MJST be called before using the
library.

extern LONG FAR GALI LCALL DMCOpen( PCONTROLLERI NFO pcontrol | eri nfo,
PHANDLEDMC phdnt) ;

Open conmuni cations with the Galil controller. The handle to the Gali
controller is returned in the argunment phdnc.

pcontrol |l erinfo Galil controller information. Users should declare a
vari abl e of type CONTROLLERI NFO, fill-in the necessary



val ues, and pass the address of the variable to the
function.

phdnt Buffer to receive the handle to the Galil controller to
be used for all subsequent APl calls. Users should
declare a vari abl e of type HANDLEDMC and pass the
address of the variable to the function. CQutput only.

extern LONG FAR GALI LCALL DMCCl ose( HANDLEDMC hdnt) ;
Cl ose communications with the Galil controller

hdnt Handle to the Galil controller

extern LONG FAR GALI LCALL DMCEnabl el nt er rupt s( HANDLEDMC hdnt, pid_t pid);
Install an interrupt handler for a bus controller. When an interrupt

occurs, the process identifed by pid will be notified via a QNX nessage
hdnt Handl e to the Galil controller
pid Process 1D

extern LONG FAR GALI LCALL DMCDi sabl el nt errupt s( HANDLEDMC hdnt) ;
Renove an interrupt handler for a bus controller

hdnt Handle to the Galil controller

extern LONG FAR GALI LCALL DMCCommand( HANDLEDMC hdnt, PSZ pszComrand,
PCHAR pchResponse, ULONG cbResponse);

Send a DMC command in ascii format to the Galil controller

hdnt Handl e to the Galil controller

pszCommand The command to send to the Galil controller
pchResponse Buffer to receive the response data. If the buffer is

too small to recieve all the response data fromthe

controller, the error code DMCERROR BUFFERFULL wi || be

returned. The user nmay get additional response data by

calling the functi on DMCGet Addi ti onal Response. The

l ength of the additonal response data nay ascertained by

call the function DMCGet Addi ti onal ResponseLen. If the

response data fromthe controller is too |arge for the

i nternal additional response buffer, the error code

DMCERROR_RESPONSEDATA wi || be returned. Qutput only.
cbResponse Length of the buffer.

extern LONG FAR GALI LCALL DMCBIi naryComrand( HANDLEDMC hdnt, PBYTE
pbCommand, ULONG ul ConmandLengt h, PCHAR pchResponse, ULONG cbResponse);

Send a DMC command in binary format to the Galil controller
hdnt Handl e to the Galil controller
pbCommand The command to send to the Galil controller in binary.

U ConmandLengt h The |l ength of the conmand (binary commands are not null -
term nat ed).

pchResponse Buffer to receive the response data. If the buffer is
too small to recieve all the response data fromthe
controller, the error code DMCERROR BUFFERFULL wi | | be
returned. The user nmay get additional response data by
calling the functi on DMCGet Addi ti onal Response. The
l ength of the additonal response data nmay ascertained by



call the function DMCGet Addi ti onal ResponseLen. If the

response data fromthe controller is too |arge for the

i nternal additional response buffer, the error code

DMCERROR_RESPONSEDATA wi || be returned. Qutput only.
cbResponse Length of the buffer.

extern LONG FAR GALI LCALL DMCGet Unsol i citedResponse( HANDLEDMC hdnt,

PCHAR pchResponse, ULONG cbResponse);

Query the Galil controller for unsolicited responses. These are nessages
output from prograns running in the background in the Galil controller

The data placed in the user buffer (pchResponse) is NULL terni nated.

NOTE: This function requires that the CWproperty be set to 1. The DMC
command CWL rmakes bit 7 high for characters in all nmessages which
originate fromthe controller. This is howthe library is able to

di stingui sh between responses from commands (foreground) and nmessages from
the controll er(background). The DMC command CW2 di sables this action

hdnt Handl e to the Galil controller.
pchResponse Buffer to receive the response data.
cbResponse Length of the buffer.

extern LONG FAR GALI LCALL DMCW it eDat a( HANDLEDMC hdnt,
PCHAR pchBuffer, ULONG cbBuffer, PULONG pul BytesWitten);

Low-level I/Oroutine to wite data to the Galil controller. Data is
written to the Galil controller only if it is "ready" to receive it. The
function will attenpt to wite exactly cbBuffer characters to the

controller. NOTE: For Wn32 and W nRT driver the nmaxi num nunber of bytes
which can be witten each time is 64. There are no restrictions with the
Glil driver.

hdnt Handl e to the Galil controller.
pchBuf f er Buffer to wite the data from
cbBuf f er Length of the buffer.

pul BytesWitten Nunber of bytes witten.

extern LONG FAR GALI LCALL DMCReadDat a( HANDLEDMC hdnc,

PCHAR pchBuffer, ULONG cbBuffer, PULONG pul Byt esRead);

Low-level I/Oroutine to read data fromthe Galil controller. The routine
will read what ever is currently in the FIFO (bus controller) or

comruni cations port input queue (serial controller). The function wll
read up to chBuffer characters fromthe controller. The data placed in the
user buffer (pchBuffer) is NOT NULL term nated. The data returned is not
guaranteed to be a conplete response - you may have to call this function
repeatedly to get a conplete response.

NOTE: For W n32 and W nRT driver the maxi mum nunmber of bytes which can be

read each tinme is 64. There are no restrictions with the Galil driver.
hdnt Handl e to the Galil controller.

pchBuf f er Buffer to read the data into.

cbBuf f er Length of the buffer.

pul Byt esRead Nunber of bytes read.

extern LONG FAR GALI LCALL DMCGet Addi ti onal ResponseLen( HANDLEDMC hdnt,

PULONG pul ResponselLen);

Query the Galil controller for the length of additional response data.
There will be nore response data available if the DMCCommand function
returned DMCERROR BUFFERFULL.



hdnt Handl e to the Galil controller.
pul ResponselLen Buffer to receive the additional response data |ength.
Cut put only.

extern LONG FAR GALI LCALL DMCCet Addi ti onal Response( HANDLEDMC hdnt,
PCHAR pchResponse, ULONG cbResponse);

Query the Glil controller for nore response data. There will be nore
response data available if the DMCComrand function returned
DMCERROR_BUFFERFULL. Once this function is called, the internal

addi tonal response buffer is cleared.

hdnt Handl e to the Galil controller.
pchResponse Buffer to receive the response data. Qutput only.
cbResponse Length of the buffer.

extern LONG FAR GALI LCALL DMCGet I nt errupt St at us( HANDLEDMC hdnc, PUSHORT
pusSt at us) ;

Get the interrupt status fromthe Galil controller.
hdnt Handl e to the Galil controller.
PUSHORT Buffer to recieve the interrupt status. CQutput only.

extern LONG FAR GALI LCALL DMCError (HANDLEDMC hdnt, LONG | Error, PCHAR
pchMessage, ULONG cbMessage);
Retrieve the error nessage text from a DMCERROR_COMMAND error.

hdnt Handl e to the Galil controller.
pchMessage Buffer to receive the error nessage text. Qutput only.
cbMessage Length of the buffer.

extern LONG FAR GALI LCALL DMCCI ear ( HANDLEDMC hdnt) ;
Clear the Galil controller FIFO

hdnt Handle to the Galil controller.

extern LONG FAR GALI LCALL DMCReset ( HANDLEDMC hdnt) ;
Reset the Galil controller.

hdnt Handle to the Galil controller.

extern LONG FAR GALI LCALL DMCMast er Reset (HANDLEDMC hdnt) ;
Master reset the Galil controller.

hdnt Handle to the Galil controller.

extern LONG FAR GALI LCALL DMCVer si on( HANDLEDMC hdnt, PCHAR pchVer si on,
ULONG chVer si on);

Get the version of the Galil controller.

hdnt Handl e to the Galil controller.

pchVer si on Buffer to receive the version information. Qutput only.
cbVersion Length of the buffer.

extern LONG FAR GALI LCALL DMCDownl oadFi | e( HANDLEDMC hdnt, PSZ pszFil eNane,
PSZ pszLabel);
Downl oad a file to the Galil controller.



hdnc Handle to the Galil controller.

pszFi | eNane File nane to download to the Galil controller.
pszLabel Program | abel to download to. This argunment is ignored
i f NULL.

extern LONG FAR GALI LCALL DMCDownl oadFr omBuf f er (HANDLEDMC hdnt, PSZ
pszBuffer, PSZ pszlLabel);

Downl oad from a buffer to the Galil controller.

hdnt Handl e to the Galil controller.

pszBuf fer Buf fer of DMC commands to downl oad to the Galil
controller.

pszLabel Program | abel to downl oad to. This argunment is ignored
i f NULL.

extern LONG FAR GALI LCALL DMCUpl oadFi | e( HANDLEDMC hdnt, PSZ pszFil eNane) ;

Upload a file fromthe Galil controller.

hdnt Handl e to the Galil controller.

pszFi | eName File name to upload fromthe Galil controller.

extern LONG FAR GALI LCALL DMCUpl oadToBuf f er (HANDLEDMC hdnt, PCHAR
pchBuf fer, ULONG cbBuffer);

Upload to a buffer fromthe Galil controller.

hdnt Handl e to the Galil controller.

pchBuf f er Buf fer of DMC conmands to upload fromthe Galil
controller. Qutput only.

cbBuf f er Length of the buffer.

extern LONG FAR GALI LCALL DMCSendFi | e( HANDLEDMC hdnt, PSZ pszFil eNane) ;
Send a file consisting of DMC conmands in ascii format to the Galil
controller.

hdnt Handl e to the Galil controller.
pszFi | eName File name to send to the Galil controller.

The following lists the Binary communi cations functions for the DMC-1200,
DMC- 1600, DMC-1700, DMC- 1800, and DMC- 2000:

extern LONG FAR GALI LCALL DMCSendBi naryFi | e( HANDLEDMC hdnt, PSZ
pszFi | eNane) ;

Send a file consisting of DMC conmmands in binary format to the Galil
controller.

hdnt Handl e to the Galil controller.
pszFi | eNane File nanme to send to the Galil controller.

extern LONG FAR GALI LCALL DMCArr ayDownl oad( HANDLEDMC hdnt, PSZ
pszArrayName, USHORT usFirstEl ement, USHORT usLast El enent, PCHAR pchDat a,
ULONG cbData, PULONG chBytesWitten);

Downl oad an array to the Galil controller. The array nust exist. Array
data can be delimted by a commma or CR (0x0D) or CR/LF (OxODOA).

NOTE: The firmmare on the controller nmust be recent enough to support the
QD command.



hdnc Handle to the Galil controller.

pszArrayNanme Array nanme to download to the Galil controller.

usFi r st El enent First array el enent.

usLast El enent Last array el enment.

pchDat a Buffer to wite the array data from Data does not need
to be NULL terni nated.

cbDat a Length of the array data in the buffer.

cbBytesWitten Nunber of bytes witten.

extern LONG FAR GALI LCALL DMCArrayUpl oad( HANDLEDMC hdnt, PSZ pszArrayNane,
USHORT uskFi rst El enent, USHORT uslLast El ement, PCHAR pchData, ULONG cbDat a,
PULONG pul Byt esRead, SHORT f Conmm) ;

Upl coad an array fromthe Galil controller. The array nust exist. Array
data will be delimted by a conma or CR (0x0D) dependi ng of the val ue of
f Commma.

NOTE: The firmmare on the controller nust be recent enough to support the
QU command.

hdnt Handl e to the Galil controller.

pszArrayNanme Array nanme to upload fromthe Galil controller.

usFi r st El enent First array el enent.

usLast El enent Last array el enment.

pchDat a Buffer to read the array data into. Array data will not
be NULL term nated.

cbDat a Length of the buffer.

pul Byt esRead Nunmber of bytes read.

f Comma 0 =delimt by "\r", 1 =delimt by ",".

extern LONG FAR GALI LCALL DMCCommand_Asci i ToBi nar y( HANDLEDMC hdnt, PSZ
pszAscii Command, ULONG ul Asci i CommandLengt h, PBYTE pbBi naryResul t,
ULONG cbBi naryResult, ULONG FAR *pul Bi naryResul t Lengt h) ;

Convert an ascii DMC command to a binary DMC command.

hdnt Handl e to the Galil controller.

pszAsci i Command Ascii DMC command(s) to be converted.

ul Asci i CormandLength Length of DMC command(s).

pbBi nar yResul t Buffer to receive the translated DMC conmand.
cbBi naryResul t Length of the buffer.

pul Bi naryResul t Length Length of the translated DMC command.

extern LONG FAR GALI LCALL DMCCommand_Bi naryToAsci i (HANDLEDMC hdnt, PBYTE
pbBi nar yCommand, ULONG ul Bi nar yCommandLengt h, PSZ pszAscii Resul t,

ULONG cbAscii Result, ULONG FAR *pul Asci i Resul tLength);

Convert a binary DMC command to an ascii DMC comrand.

hdnt Handl e to the Galil controller.

pbBi nar y Command Bi nary DMC command(s) to be converted.

ul Bi nar yCommandLengt h Length of DMC command(s).

pszAscii Resul t Buffer to receive the translated DMC command.
cbAscii Resul t Length of the buffer.

pul Ascii Resul tLength Length of the translated DMC comrmand.

extern LONG FAR GALI LCALL DMCFi |l e_Asci i ToBi nary( HANDLEDMC hdnt, PSZ

pszl nput Fi | eName, PSZ pszQut put Fi | eNane) ;

Convert a file consisting of ascii comrands to a file consisting of binary
conmands.



hdnt Handle to the Galil controller
pszlnputFil eName File name for the input ascii file.
pszQutput Fil eNane File nanme for the output binary file.

extern LONG FAR GALI LCALL DMCFi |l e_Bi naryToAsci i (HANDLEDMC hdnt, PSZ

pszl nput Fi | eNane, PSZ pszQut put Fi | eNane) ;

Convert a file consisting of binary commands to a file consisting of asci
conmands.

hdnt Handle to the Galil controller
pszlnputFil eName File name for the input binary file.
pszQutputFil eNanme File name for the output ascii file.

extern LONG FAR GALI LCALL DMCReadSpeci al Conver si onFi | e( HANDLEDMC hdnt, PSZ
pszFi | eNane) ;
Read into nmenory a special BinaryToAscii/AsciiToBinary conversion table.

hdnc Handle to the Galil controller
pszFi | eName File name for the special conversion file.

Data record access (DMA/ FIFO functions for the DMC-1600, DMC-1700, and
DMC- 1800:

extern LONG FAR GALI LCALL DMCRefreshDat aRecor d( HANDLEDMC hdnt, ULONG
ul Lengt h) ;
Refresh the data record used for fast polling.

hdnt Handl e to the Galil controller
ul Lengt h Refresh size in bytes. Set to 0 unless you do not want a
full -buffer refresh

extern LONG FAR GALI LCALL DMCCet Dat aRecor d( HANDLEDMC hdnt, USHORT
usGeneral O fset, USHORT usAxi sl nfoOffset, PUSHORT pusDataType, PLONG

pl Dat a) ;

Get a data itemfromthe data record used for fast polling. Gets one item
fromthe data record by using offsets (see data record constants defined
in DMCDRC. H). To retrieve data record itenms by Id instead of offset, use
the functi on DMCGet Dat aRecor dByltem d.

hdnt Handle to the Galil controller

usGeneral O f set Data record offset for general data item

usAxi sl nfoOffset Additional data record offset for axis data item

pusDat aType Data type of the data item If you are using the
standard, pre-defined offsets, set this argunment to zero
before calling this function. The actual data type of
the data itemis returned on output.

pl Dat a Buffer to receive the data record data. Qutput only.

extern LONG FAR GALI LCALL DMCCet Dat aRecor dByl t em d( HANDLEDMC hdnt, USHORT
usltem d, USHORT usAxisld, PUSHORT pusDat aType, PLONG pl Data);

Get a data itemfromthe data record used for fast polling. Gets one item
fromthe data record by using Id (see data record Ids defined in
DMCDRC. H). To retrieve data record items by offset instead of Id, use the
functi on DMCGet Dat aRecor d.



hdnc Handle to the Galil controller.

usltem d Data record itemId.

usAxi sl d Axis Id used for axis data itemns.

pusDat aType Data type of the data item The data type of the
data itemis returned on output. CQutput Only.

pl Dat a Buffer to receive the data record data. Qutput only.

extern LONG FAR GALI LCALL DMCGet Dat aRecor dSi ze( HANDLEDMC hdnt, PUSHORT
pusRecor dSi ze) ;
Get the size of the data record used for fast polling.

hdnt Handl e to the Galil controller.
pusRecor dSi ze The size of the data record is returned on out put.
Qut put Only.

extern LONG FAR GALI LCALL DMCCopyDat aRecor d( HANDLEDMC hdnt, PVO D

pDat aRecord) ;

Get a copy of the data record used for fast polling. The data record is
only as recent as the last call nmade to DMCRefreshDat aRecord.

hdnt Handl e to the Galil controller.
pDat aRecor d A copy of the data record is returned on output. Qutput
Only.

extern LONG FAR GALI LCALL DMCCet Dat aRecor dRevi si on( HANDLEDMC hdnt, PUSHORT
pusRevi si on);
Get the revision of the data record structure used for fast polling.

hdnt Handl e to the Galil controller.
pusRevi si on The revision of the data record structure is returned on
out put. CQutput Only.

extern LONG FAR GALI LCALL DMCGet Dat aRecor dQR( HANDLEDMC hdnt,
PDMCDATARECORDQR pdntdat ar ecor dqr, USHORT usRecordLength);

Get a copy of the data record used for fast polling via the Galil QR
command. For use with controllers which do not support data record access
t hrough either DVMA or secondary FIFO

hdnt Handl e to the Galil controller.

pdncdat arecordqr Buffer to receive the data record data; pointer to a
DMCDATARECORDQR structure. Qutput only.

usRecordLength Length or size of the DMCDATARECORDQR structure
(pdnctdat arecordqr). The size of this structure can be
custom zed based on the number of axes. See the
definition of DVMCDATARECORD(R i n DMCDRC. H.

Di agnostics functions for all controllers:
extern LONG FAR GALI LCALL DMCDi agnosti csOn( HANDLEDMC hdnt, PSZ

pszFi | eNane, SHORT f Append);
Turn on di aghosti cs.

hdnt Handl e to the Galil controller.
pszFi | eNane File nane for the diagnostic file.
f Append TRUE if the file will open for append, otherw se FALSE.

extern LONG FAR GALI LCALL DMCDi agnosti csOf f ( HANDLEDMC hdnct) ;



Turn of f di agnostics.

hdnt Handle to the Galil controller

Configuration functions for all controllers:

extern LONG FAR GALI LCALL DMCCet Ti meout ( HANDLEDMC hdnc, LONG FAR*

pTi meout) ;
Get current tine-out value. The default is 1000.

hdnt Handl e to the Galil controller.
pTi meout Buffer to receive the current tine-out value in
mlliseconds. CQutput only.

extern LONG FAR GALI LCALL DMCSet Ti meout ( HANDLEDMC hdnc, LONG | Ti neout);
Set time-out value. The default is 1000. If the time-out value is set to
zero, the DLLs will ignore tinme-out errors. This is useful for sending
Galil commands which do not return a response, such as providing records
to the DL or QD conmands.

hdnt Handle to the Galil controller.
| Ti meout Time-out value in mlliseconds.

Utility functions:

extern LONG FAR GALI LCALL DMCSendFi r mvar eFi | e( HANDLEDMC hdnt, PSZ
pszFi | eNane) ;
Update the controller's firmvare (flash EEPROM .

hdnt Handl e to the Galil controller.
pszFi | eName File name for the special conversion file.

extern LONG FAR GALI LCALL DMCWAI t For Mot i onConpl et e( HANDLEDMC hdnt, PSZ
pszAxes);

Wait for nmotion conplete by querying the controller. The function returns
when notion is conplete.

hdnt Handl e to the Galil controller.

pszAxes VWich axes to wait for: X, Y, Z, W E F, G H or S for
coordi nated nmotion. To wait for nore than one axis
(other than coordinated notion), sinply concatenate the
axis letters in the string.

extern LONG FAR GALI LCALL DMCEnunPCl BusControl | er s( PCONTROLLERI NFO
pcontrol |l erinfo, PUSHORT pusCount);

Enunmerate or list all the Galil PCl bus controllers installed in the
system The user needs to make two calls to this function. The first call
shoul d have a NULL for the argument pcontrollerinfo. The nunber of
CONTROLLERI NFO structs (nunber of Galil PCl bus controllers found) will be
returned in the argunent pusCount. The second call should have sufficient
menory allocated for all the CONTROLLERI NFO structs to be returned

and pass the pointer to that nmenory as the argunent pcontrollerinfo.

It is the users responsibility to allocate and free nenory to hold the
CONTROLLERI NFO structs.

pusCount Poi nter to the nunber of CONTROLLERI NFO structs returned.
Users shoul d declare a variable of type USHORT and pass the



address of the variable to the function.
pcontroll erinfo Pointer to one or nore CONTROLLERI NFO structs. The user
nmust allocate and free nenory for this function.

extern LONG FAR GALI LCALL DMCGet PCl BusCont r ol | er (PCONTROLLERI NFO

pcontrol |l erinfo);

Get the controller information for a specific PCl bus controller. Use the
ul Seri al Nunber field to denote which controller you want the information

for. If you set the ul Serial Nunmber field to 0, the function will retrieve
the information for the first controller it finds on the PCl bus. That
will usually be the one in the | owest bus nunber/slot nunber

configuration.

pcontrollerinfo @Galil controller information. Users should declare a
vari abl e of type CONTROLLERI NFO, fill-in the
ul Seri al Nunber, and pass the address of the variable to
t he function.





