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Overview

This manua describes the contents of the DMCWIN16 and DMCWIN32 utilitiesdisks. These disksinclude DLLsfor
developing programs on a PC to communicate with a Gdlil controller, atermina program to send commandslivetoa
controller, and many sample programs and utilities to help design a software interface.

Installation

Toingdl the DMCWINXxx program run the setup.exe program located on theingtalation disk. If ingtaling fromthe
Gdlil Software Products CD find the ‘\dmewin’ directory. Run‘DMCWIN16.exe toindal the 16 hit utilitiesand

toolsor ‘ DMCWIN32.exe to ingall the 32 bit versions.

During ingtalation adirectory named \DMCWIN' will be created on the hard drive. Most of the fileswill be copied
there. A few fileswill be copied to the ‘\windows directory. Seethe chart below for the filesand locations. Thesefiles
will also be needed for distribution of software created with the C++ Programmers Toal Kit:

Windows 3.x Windows 95/98 WindowsNT
windows\system32 DMC32DLL
DMCBUS32.DLL
DMCSER32.DLL
windows\system VXD.386 DMC32DLL
GALIL.386 DMCBUS32.DLL
DMC16.DLL DMCSER32DLL
DMCBUSI16.DLL
DMCSER16.DLL
windows\system\vmma32 GALIL.VXD
GALILPCIL.VXD
GALILPNPVXD
WRTDEVOVXD
WRTDEV1VXD
WRTDEV2VXD
WRTDEV3VXD
windows\system32\drivers GALILUSB.SYS GALIL.SYS
(Win 98 and NT5 only) GALILPCLSYS
WINRT.SYS

Note: Reboot the computer after installation.
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DMC Terminal Program

DTermisalivetermind program that communicates directly with the controller. It isused to send commands and
programsto the controller. Specid utility functions are dso included.

Oncethe DMCWINxx disk isindaled a‘Galil’ program group is creeted. To art the termind find the * Gdlil
Termind’ program under the * Start - Programs - Galil’ menu. Alternately, run the * Dterm16.ex€ or ‘ Dterm32.ex€
program in the ‘c\dmcwin’ directory.

Galil Registry

Before communicating with aGail controller it must be entered in the Galil registry. Thisregistry containsinformation
on eech contraller in the system including the type of interface, address, and driver used. Some controllerswill use Plug
and Play to automatically enter information in the registry, otherswill have to be entered manually.

Note: There are separate registries for 16 and 32 bit programs.

Manually Registering a Controller
To manudly register anew controller, first start the Dterm program. Once the program is running, click on the Registry
menu item. Thiswill bring up awindow with alist of currently ingtalled Galil controllers.

[E] DMC Communications for Win32

Eile: Edit Terminal Options Hegisty | Help
Status: Not connected with Galil motion controller

Figure 1: Accessing the Registry Menu
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Modify Reqgiztry Information E2 |

<Mao Contrallers:

Figure 2: The Registry Menu

Toadd anew contraller, click on the Add button, then fill in the appropriate data. Consult theinstaled contraller’s
hardware manual for configuration settings. Click on OK to save the changes or Cancdl to ignore the changes.

Note: It is recommended that you use the Galil driver when registering a controller.

To change an existing contraller’ s settings, select the contraller by clicking once on it, then clicking onthe Change
button. Change the data as necessary. Click on OK to save the changes, or Cancel to ignore the changes.

To locate aplug-and-play enabled controller (currently, the DMG-1600, DM C-1700, DM C-1800, and DMG-2000in
USB mode are plug-and-play enabled), click on the Find button. This function does not work for Windows 95/98.
However, if you are running Windows 95/98, plug-and-play enabled controllers are autometically registered by the
system. Seethe section entitled "Plug-and-Play".

To ddeteacontroller, select the device by clicking once oniit, then dlicking on the Delete button.
When you havefinished changing the Registry, click onthe Close button.

Note: changesto the configuration stored in the Windows Registry will not be recognized by the device
driversuntil you either re-boot the system or manually stop and start the device drivers.

The Windows Registry may aso be updated by using the Gdil Registry API functions listed below.

Terminal

To egtablish communication with a controller select the* Termina’ menu. Type commandsin the upper box and press
carriage return to send them to the controller. ALL COMMANDS MUST BE UPPERCASE. Multiple commands may
be entered at the command line by separating them with semicolons. Command responses will appear in the lower box.
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DMC Terminal ]|

Commuanicate with Galil Motion Controller

Command Tnpnat:

|EI-ITER COMMAND S HEERE

:GET RESFONSES HEERE

w,
4] E
Command I Beneat Stop! Editor Clear | Send | Close |

Fgure 3: The Gdil Termind

Commands sent thisway are executed immediately and are considered “live’ commands. Certain commeands, such as
labds and program branching statements should not be sent in this manner. Examples of invaid live commands include:

#

JP
NS
IF

The commands above can only occur within programs downloaded to the controller. To download a program usethe
editor.

Other Terminal Features
There areanumber of buttons located along the bottom of the Galil termind. Hereis adescription of their functions:

Command: Executes the command entered at the command line. Pressing carriage return
when the cursor isin the command line performs the same function.

Repeat: Repeststhe last command(s) entered a the command line. Useful for repeating a series of commandswhen
writing afull program is unnecessary.

Sop: Sendsthe ST command to the controller to stop motion on dl axes and hdt any program
thet is executing.

Editor: Sendsthe ED command to the controller to open the Editor window.
Clear: Clearsthe Termind display.

Send: Sendsaprogram to the Galil controller. When afileis sent, commands are executed as
they are received and are not stored on the controller

Close: Closesthe Termind program, keeping the communications open.
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Editor

The editor is used to enter and download programsinto the controller. To gart the editor type ‘ED’ in the termina and
hit return or click on the Editor button. A text editor will appear where the program can be entered. Consult the
reference manuas for your controller for programming guiddines. To download the program sdlect ‘ Download to
Controller’ from the ‘File menu. To upload aprogram currently in the controller select *Upload from Controller’ from
the ‘File menu.

Other DMCWIN Features

File Menu
Thefile menu has anumber a sdectionsto managefiles.

Start Up / Shut Down: Used to turn on and off communication to a controller. These functions can be

used to stop communication with one controller and establish communication to another contraller in the system
without quitting the DMC Termina program.

Upload File: Sendsaprogram in the controller to afile on the hard disk.

Download File: Takesafilefrom the hard disk and loadsit in the controller.

Send File: Sendsafilefrom the hard disk to the controller. Sending is anaogous to typing commands at the terminal
prompt and carries the same limitations. The send function makes sure each command is accepted before the next is
sent. ‘Send’ filescan beof any size.

Download Array: Takesaddimited ASCII file of vaues and stores them in an array within the controller. Files may
be dther CR/LF or comma (.csv) ddimited. A dialog box must befilled to define the array name, start and stop array
index, and the file name. To usethisfeature, you must have declared an array on the contraller in which to download the

file

Upload Array: Sends the contents of an array within the contraller to afile on the hard drive. A didog
box mugt befilled to define the array name, start and stop array index, and thefile name.

Convert ASCII toBinary: Convertsafile of ASCII commandsto their binary equivaent. Note that not
al DM C commands have binary trandations.

Convert Binary to ASCII: Convertsafile of binary commandsto their ASCII equivaent.

Send Binary File: Sendsabinary file from the hard drive to the controller.

Options Menu
This menu contains anumber utilities.

Test: Runsacommunication test with acontroller. When run, afew commands are sent and asmdl fileis
downloaded, uploaded and compared. ‘Singl€ will run thetest once, ‘ Continuous will run thetest until akey onthe
keyboard is pressed.

Version: Displaysthetype of contraller and the version of the firmware.

Reset: Performs astandard reset on the controller.
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Master Reset: Performsamaster reset on the controller. If thetime out is not set high enough atime out error may
occur during the master reset. Clear the error message and continue.

Clear FIFO: Clearsthe controllers FIFO of dl commands and responses. This can be useful if acommunication
problem causes responses to be misplaced.

Set Timeout: Setsthetimethe termind program will wait for aresponse from the controller before aerror messageis
generated. Normally the default time out vaue of 1000 millisecondsis sufficient. Larger time out values may be needed
for the following conditions:

A large program or array is uploaded or downloaded

A magter reset is performed

Trip points, like AM, are used as commands or within send files

Start Device Driver/ Stop Device Driver: Used to load or unload the Gdil device driver. This option can be used
to have registry changes take effect without rebooting the computer.

Update Flash EEPROM: Used to update the firmware of certain Gdil controllerslike the DMG-1600, and DMG-
1700 series. When sdected, the program will ask for afirmware file to download to the EEPROM of the controller.
The update process can take up to 5 minutes. Firmware files can be found on the Galil web site www.gdilmc.com

Display Data Record: Used to display aportion of the data record available from controllers with that option. The
regi stry must be configured to use the data record access feature.

Diagnostics: When turned on, thetermina program cretes alog file of al the communications with the controller.
This can be used for diagnosing communication problems. The diagnodtic file getslarge quickly so be sureto turn the
file on only when you are ready to run atest.

Plug-and-Play

The Gdil DMC-1600, DMC-1700, and DM C-1800 are plug-and-play controllers, meaning that the controller's 1/0 bus
address, IRQ, and DMA channd are configured through the PC's BIOS and provided software, not through dip
switches or jumpers.

Note: it isstrongly recommended that the plug-and-play feature of the DM C-1700 be used only with
Windows 95/98. The DMC-1700 hasa STD I SA jumper which allowsfor manual configuration.

To enable the plug-and-play feature of the DMC-1700 for Windows 3.x, you must ingdl the Intel Plug-and-Play
Utility provided with the DM C-1700 as a prerequisite to using the Gdlil Windows DLLsand Device Drivers. This
utility can be used to ether automaticaly or manually assign system resources to the Galil controller. No specid drivers
or utilities are required for the DMG-1600 or DM C-1800.

To enable the plug-and-play feature of the DMC-1700 for Windows NT (version 4.0 only), yau must ingta| the
ISAPNP.SY S device driver as a prerequisite to using the Gdil Windows DLLs and Device Drivers. Thisdevice driver is
located on the Windows NT 4.0 ingdlation CD-ROM in the \DRIVERSISAPNP sub-directory. Y ou can use ether the
Gdil Registry and Termind program to manually assign system resources to the Gdil controller. No specia driversor
utilities are required for the DMG-1600 or DM C-1800.

Under Windows 95/98, plug-and-play indalation and configuration is autometic. When you start Windows 95/98 after
plugging in the contraller, Windows 95/98 will prompt you for the"manufacturer'sdisk”. Thisdisk is provided with
the DMC-1600, DM G-1700, and DMC-1800 controllers. If you need to, the Windows 95/98 Control Panel Systemn
gpplication can be used to manualy assign system resourcesto the Galil controller.

The DMG-2000 can use Universal Serid Busto communicate with the PC. Thisdeviceis dso plug-and-play, dthough
it is supported under Windows 98 and Windows NT 5.0 only.
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For more comprehensive ingtructions regarding plug and play ingtalation, please consult the * Getting Started’ section of
the hardware reference for your controller.

Command Line or Batch Programming Utility

A console mode utility program named DMCBATCH.EXE isavailable for Win32 environments. This program may be
used to send commands, send files, or download programsto the Gdil controller. This utility may be useful if you
want to send some commiands or download a program whenever the host PC isre-booted. Executing
DMCBATCH.EXE at the command prompt with the argument "/?" will give you alig of dl the available options. For
more information, please read the DMCBATCH.TXT file that wasingtaled with DMCWIN.
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C/C++ Programmers Tool Kit

The following section describes the basic requirements for programming in C, C++, and Visud Basic, dong with smple
programming examples. For additiona examples, refer to the source code contained in the C, CPP and VB directories
located under /DMCWIN.

Our DLL or Dynamic Link Library files are used within Windows development environments to creete programs thet
communicate with Gdil controllers. Two libraries are included with the tool kit:

1) DMCCOM: Thislibrary containsthe basic communication routines. Maost of these routines are dso included in
the classlibrary.
2) DMCMLIB: Thislibrary contains specia advanced motion-related functions.

Using these DL Ls a program can send commands, upload and download programs and check the status of any controller
inasystem. Programming with the Gdlil DLLsis source code compatible across dl Windows environments.

Simple Programming Model

No matter what platform is used to develop programs this ssimple modd can be used as areference. Although there are
many functions available in the Gail communication routines only asmall number are needed for most programs.

Declare Functions

Before any of the functions can used they must be declared somehow. Galil provides declaration filesfor Visud Basic,
C, and C++. Seethe details below for each devel opment environment.

Open Communication

Start acommunication session with the controller using the DMCOpen routine. Here the controller registry number is
passed to the routine and ahandleisreturned. Usethishandlein dl subsequent Gdlil routine calls.

Sending Commands

To send live commands to the controller use the DMCCommand routine. Most DMC commands can be passed to the
controller inthisway. The response from the controller isreturned asastring. Care should be taken not to send
commandsthat could cause atimeout. Theseincludetrip pointslike AMX and AIX and DMC commands that do not
produce aresponse from the controller like DL. These specid cases can be handled with other routineslike
DMCFagtCommand or DMCWriteData. Seethe AP detailsfor more information.

Downloading Programs

To download a program to the controller use the DMCDownloadFile routine, HereaDMC program that resides on the
host computers hard disk is downloaded into the controller. Once downloaded , the program will run on the controller
if the DMC command XQ is sent using the DMCCommand routine.

Close Communication

To end acommunication session with the controller use the DMCCloseroutine. This should be done at the end of the
program. If the DMCCloseisnot called Windows will not release the handle provided in the DM COpen routine.
When dl the available handles are usad Windows will produce an error during the DMCOpen cdl. During program
development the DMCClose function may not be called due to crashes or aborts that cause the PC program to stop
abnormdly. 1t may be necessary to reboot the PC to release the handles under these conditions.
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Galil Registry
Before communicating with a Gdlil controller it must be entered in the Gdil regigtry. Thisregistry containsinformation

on each contraller in the system including the type of interface, address, and driver used. Some controllerswill use Plug
and Play to automaticaly enter information in the registry, otherswill have to be entered manudly.

Note: There are separateregistries for 16 and 32 bit programs.

To add, edit, or delete an entry in the Galil registry use the DMCAddGalil Registry, DMCM odifyGdilRegistry, and
DMCDe eteGdilRegistry.

DLLs with Visual Basic

Declare Functions

Before using the DLL routines add the module file included in the ‘\dmcwin\vb’ directory named DM CCOM40.BAS.
Thismodule declares the routines making them available for the VB project. To add thisfile slect * Add Module from
the ‘Project’ menuin VB5/6. Usethe DM CCOM .BAS module for 16 bit applicationswith VB3.

Sending Commands in VB

Most commands are sent to the controller with the DM CCommand routine. Thisroutine allows any Galil command to
be sent from VB to the controller. The DMCCommand routine will return the response from the controller in astring.
Before sending any commands the DM CCOpen routine must be called. This routine establishes communication with
the controller and needs to be called only once.

This example code illustrates the use of DMCOpen and DMCCommand. Herethe contraller is sent the command
‘TPX’" whenever aCommand Button is pressed . The responseis placed in atext box.

To usethisexample, dart anew Visud Basic project, place a Text Box and a Command Button on aForm, add the
gppropriate VB module, and type the following code:

Dim Controller As Integer

Dim hDmc As Long

Dim RC As Long

Dim ResponseLength As Long
Dim Response As String * 256

Private Sub Commandl_Click()
RC = DMCCommand(hDmc, "TPX", Response, ResponseLength)
Textl.Text = Val(Response)

End Sub

Private Sub Form_Load()
ResponselLength = 256
Controller = 1

RC = DMCOpen(Controller, 0, hDmc)
End Sub

Private Sub Form_Unload(Cancel As Integer)
RC = DMCClose(hDmc)
End Sub
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Where: ‘Controller’ isthe number for the controller in the registry
‘hDmc’ isthe Windows handle used to identify the controller. It isreturned by DM COpen.
‘RC' isthereturn code for the routine
‘Responselength’ isthe response string length must be set to the size of the response string
‘Response’ isthe string containing the controller response to the command

Downloading Programs in VB

To download a program to the controller use either the ‘ DMCDownloadFile’ or the ‘ DMCDownloadFromBuffer’
routine. Oncethefileisdownloaded to the controller send the* XQ' command to sart the program. The following
example cregtes aprogram in memory, downloadsit to the controller, and executesit. The codeisintended to be
executed from within aVisua Basic Module and does not reguire a Form to execute.

Dim Controller As Integer

Dim hDmc As Long

Dim RC As Long

Dim ResponseLength As Long
Dim Response As String * 256
Dim Buffer As String

Private Sub Main()
ResponselLength = 256
Controller = 1
Buffer = "#A;PR1000;BGX;AMX;EN"

RC = DMCOpen(Controller, 0, hDmc)
RC = DMCDownloadFromBuffer(hDmc, Buffer, ")
RC = DMCCommand(hDmc, "XQ", Response, ResponselLength)
RC = DMCClose(hDmc)
End
End Sub

Note: Seethe DLL routine descriptionslater in this manual for more functions.

DLLs with C/C++

DMCCOM
The DLL routines can be used asincluded functions or through adasslibrary. All Gail communications programs
writtenin C must incdude the DM CCOM .H file and access the DL L s through the declared routine cdls.

C++ programs can use the DMCCOM .H routines or use the classlibrary definedin DMCWIN.H. DMCWIN.H
offers built-in threed safety, making multi-threaded applications easier to implement and more robust. When creating
multi-threaded gpplications with DMCCOM .H, calsto Gdil DLL’s either should be limited to asingle threaed or
protected within critical sections. Use of critical sectionsis demongtrated in DMCWIN.CPP.

The DMCCOM .H header fileislocated in the ‘\dmewin\include' directory. C++ programs that use the class library
need the files DMCWIN.H and DM CWIN.CPP which contain the class definitions and implementations respectively.
These can be found in the “\dmewin\cpp’ directory.

DMCMLIB
These routines are available as functions only and are completely independent from the DMCCOM routines. To use,
indudethefile DMCMLIB.H located in the “\dmcwin\include' directory.
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Linking Your Application with the Galil DLLs

Because of differences between the Borland and Microsoft 32-bit compilers and linkers, unique library filesare
digtributed for each compiler. Use DM C32B.LIB for Borland and DMC32M LI B for Microsoft. The DMC16.LIB
library file will work for either Borland or Microsoft for 16-bit projects. Theselibrary files can befound inthe
“\dmewin\lib’ directory.

Note: Certain compilersthat are not strictly Borland or Microsoft (i.e. Labview CVI or basic ANS C
compiler) may not work with the above .LIB files. In that case, it may be necessary to assemble a new .lib
file compatible with your compiler. Consult your software provider or Galil for details.

Use DMCMLIB.LIB for the DMCML.ib functions. Thislibrary is 32 bit only.

Device Drivers for Windows NT and Windows 95/98

Two setsof device drivers are provided for low-level communication to Gdlil controllers WinRT and Gdlil. The
WInRT device drivers developed by Blue Water Systems, Inc. are commercid qudity device driverswhich provide
more or lessa generic interface to hardware. The Gdil device drivers (developed by Gdil) are optimized for use with
Gdlil controllersand will yield significantly better performance. Itishighly recommended that you use the Galil device
drivers. The Gdil Termina program and registry AP functions alow you to choose either one.

Note: if you have a DMC-1600, DMC-1700, or DMC-1800 you must use the Galil device drivers.

Sending Commands Using DMCCOM.H

To initiate communication, declare avarigble of type HANDLEDMC (along integer) and pass the address of that
variablein the DMCOpen function. If the DMCOpen function is successful, the variable will contain the handle to the
Gdlil contraller whichisrequired for al subsequent function cdls. The following Smple example program written asa
Visud C++ console application tells the controller to move the X axis 1000 encoder counts. Remember to add either
DMC32M.LIB or DMC32B.LIB to your project prior to compiling.

#include <windows.h>
#include <dmccom.h>

long rc;
HANDLEDMC hDmc;
HWND hWnd;

int main(void)
{
/I Connect to controller number 1
rc = DMCOpen(1, hwnd, &hDmc);
if (rc == DMCNOERROR)
{
char szBuffer[64];
/I Move the X axis 1000 counts
rc = DMCCommand(hDmc, "PR1000;BGX;", szBuffer, sizeof(szBuffer));

/I Disconnect from controller number 1 as the last action
rc = DMCClose(hDmc);

}

return O;
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Downloading Programs using DMCCOM.H

Thefollowing example downloads afile from the hard drive using DMCDownloadFile() and executesit by sending the
command XQ.

Note: Files can also be downloaded from a buffer by using DMCDownloadFromBuffer ().

long rc;

HANDLEDMC hDmg;

HWND hwnd;

char szBuffer[64];

char filename[] = “c:\\dmcwin\\yourfile.dmc”;

int main(void)

{
/I Connect to controller number 1
rc = DMCOpen(1, hwWnd, &hDmc);
/IDownload file
rc = DMCDownloadFile(hDmc, filename, NULL);
/[Start program on controller at label ‘A’
rc = DMCCommand(hDmc, “XQ#A", szBuffer, sizeof(szBuffer));
/[Close communication
rc = DMCClose(hDmc);
return O;
}

In thisexample the labdl was set to NULL, causing the exigting program to be overwritten. If alabe isusedin place of
NULL, the DMCDownloadFile will try to find that Iabel within the program aready present on the controller and start
the download from there. A “#’ will append the program to the exigting program.

Note: All existing programs must be halted before an upload or download occurs.

Configuring the Galil Registry Using DMCCOM.H

The Gdlil registry API functions can be used to test if your controller is registered at the beginning of your application.
Thefallowing codeillugtratesthis:

GALILREGISTRY galilregistry;

/I 1s the controller registered?
if (DMCGetGalilRegistrylnfo(1, &galilregistry) == DMCERROR_CONTROLLER)
{

long rc;

unsigned short controller;

/I Fill in your controller info, e.g., galilregistry.usAddress = 1000
/I Register the controller
rc = DMCAddGalilRegistry(&galilregistry, &controller);
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Reading DMA and the QR Record

Certain contrallers offer asecond channel of communication that can be used to provide information such as position
and 1/0O gtatus. Thisinformation is contained in a data record that is around 255 bytesin size. For PC based controllers
the second channel can be accessed by DMA or apolled record. For controllers with only one communication port like
the DM C-1802 and DM G-2000 the data record is requested by the QR command.

Reading DMA

DMA is configured to automatically update the data record in the memory of the PC at defined intervas (2°n
milliseconds). Our DLLs can read that record in microseconds and provide the data to the program. There aretwo
waysto read the DMA record:

1) Usethe DMCGetDataRecordByltemid routine to return asingle record item asin this Win32 console example.

#include "windows.h"
#include "Dmccom.h"
#include "stdio.h"

int main(void)

{
long rc;
HANDLEDMC hDmc;
HWND hwnd=0;
ULONG DMAlength=0;
USHORT DataType;
ULONG DMAdata;

/IConnect to controller #1
rc = DMCOpen(1,hWnd, &hDmc);

if rc==DMCNOERROR)
{
/Irefresh local copy of DMA record
rc = DMCRefreshDataRecord(hDmc, DMAlength);

/lget data record data item
rc = DMCGetDataRecordByltemld(hDmc,DRIdAxisMotorPosition,
DRIdAXxisl1, &DataType, &DMAdata);

printf("Position of X is: %d%",(int)DMAdata);
}

rc = DMCClose(hDmc);

return O;

}

DM CGetRecordBYltemld returns asingle datarecord item. Theitem returned is defined by the second parameter
passed to the function, in this case the congtant DRIdAxisMotorPosition passed to get the motor position, and the
third parameter DRIdAXisL the axis number constant. All the congtants used to define the record item are part of a
header file ‘dmedrc.n’ and are automatically included by the Dmccom.h file.
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DM CRefreshDataRecord is used to copy the DMA record into abuffer inthe DLL. All cdlsto read arecord item are
doneonthislocd copy. If the dataistime senstive the buffer should be refreshed just before any cal to
DM CGetRecordByltemid.

Note: Previous versions of the DLLs used offsets to read the record item. The offsets can change from one
firmware revision to the next making the DLL calls retrieve the wrong data. To prevent thistheitemid
callswhere created that automatically adjust to firmware changes.
2) Copy theDMA datainto alocal data structure as shown below:

#include "windows.h"

#include "Dmccom.h"

#include "stdio.h"

int main(void)

{

long rc;

HANDLEDMC hDmc;

HWND hwnd=0;

ULONG DMAlength=0;

USHORT RecordSize;

DMCDATARECORD MyDataRecord;

/[Connect to controller #1

rc = DMCOpen(1,hWnd, &hDmc);

if (rc==DMCNOERROR)

{
/Irefresh local copy of DMA record
rc = DMCRefreshDataRecord(hDmc, DMAlength);
/Imake sure the data record will fit in the structure
rc = DMCGetDataRecordSize(hDmc, &RecordSize);
if (sizeof(MyDataRecord) >= RecordSize)

/lcopy DMA record to the structure
rc = DMCCopyDataRecord(hDmc, (PVOID)&MyDataRecord);

printf("Position of X is:%d%", (int)
MyDataRecord.AxisInfo[0].MotorPosition);

}

rc=DMCClose(hDmc);

return O;

}

Here the DMA record isfirst copied to aloca buffer with DM CRefreshDataRecord and then placed into our data
record structure with DMCCopyDataRecord. Aswith the single item method the data must be refreshed before being
read to make sureit isup to date. The structure used in this example is the same used for holding the data record
received from the QR command.

Using the QR Command
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For contrallers that do not have a second communication channd the QR command can be used insteed of DMA to
retrieve adatarecord. When the QR command is sent the controller will respond with abinary record about 255 bytes
insize. To placethisresponsein the structure use the DMCCommand routine as shown below:

#include "windows.h"
#include "Dmccom.h"
#include "stdio.h"

int main(void)
{
long rc;
HANDLEDMC hDmc;
HWND hwnd=0;
DMCDATARECORDQR MyDataRecordQR;

/IConnect to controller #1
rc = DMCOpen(1,hWnd, &hDmc);

if (rc==DMCNOERROR)
{

rc = DMCCommand(hDmc, "QR\r", (LPCHAR)&MyDataRecordQR,
sizeof(MyDataRecordQR));

printf("X Pos: %d",
MyDataRecordQR.DataRecord.AxisInfo[0].MotorPosition);

}

rc=DMCClose(hDmc);

return O;

}

The QR is sent using the DMCCommand routine and a pointer to the response isreturned. This pointer has been cast
asalL PCHAR s0 that the DM CCommand would except it.

The datarecord structureislocated in the “dmcedrc.h” filewhich is automatically included by the “Dmccom.h” file.

Sending Commands Using the Class Library

Mogt of the API functions are available in the classlibrary. An object of type CDMCWin is declared which dlows
access to the dass functions. When the class congtructor is caled the communication channe is opened. To send
commands use the .command function. Unlike the routine calls using DMCCOM.H the handle does not need to be
passed to al subsaguent dass cdls. Make sureto cdl the .close routine before ending the program so Windows can
rdleasethe handle

Thisexampletelsthe controller to start jogging the Y axis at 10000 counts per second:

CDMCWin controller(1, hwnd, 0);
controller.Command(“JG ,10000; BGY”, szBuffer, sizeof(sxBuffer));
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DMCMLIB Functions
These routines perform advanced functions that can extend the capabilities of the motion controller.

DM CEllipse
Thisfunction alows acontroller to perform dliptica motion. When it iscdled it will create atext file containing VP

commandsthat define an dlipse. Thisfile can then be sent to the card to perform the motion using DMCSendFile or
inserted into alarger sequence of ‘VP and ‘CR’ commiands.

LONG GALILCALL DMCH!lipse(char *filename, int FirgOffset, int SecondOffset, double a, double b, double theta,
double delta_theta, double increment, double rotation);

filename
L ocation used to save the cdculated VP commands

FirstOffset
Starting location for thefirst axisin encoder counts

SecondOffset
Starting location for the second axisin encoder counts

aandb
Mgor and minor axis lengthsin encoder counts

theta
Sarting anglein degrees

delta_theta
Totd angular distanceto trave in degrees

increment
Increment advancement of theta used to caculate anew set of pointsin degrees

rotation
Angular trandaion of the mgor axisin degrees

Description

The parameters sent to the DM CEllipse routine are similar to those for the'CR’ command. An dlipseis defined by
the garting angle, ending angle, and the mgjor and minor axis. Thisroutine takes those values and creetes an dlipse
using ‘VP commands. The end result is asequence of line ssgmentsthat produce the curve.

Thefirgt point cdculated is at the angular position theta. Thenextisat theta+increment and so on until the find
angle (theta+delta_theta) isreached. Obvioudy, the length of the computed segments will determine how smooth
the curve will be. To control the coarseness of the curve use asmadl increment value. The smdler theincrement the
more points are cregted.

FirstOffset and SecondOffset determine the position of the first point of the curve.
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Ellipse with starting angle of 30 degrees, a delta angle of 190 and an offset starting position.

Using rotation the entire dlipse can be trandated a number of degrees.
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Although it is not clear by the drawing, the starting position is unchanged by the rotation.

Note: The DMCEIlipse function can be used to create circleswith avery largeradius. The Galil ‘CR'
command is limited to 6000000. To make larger circles make a=b=radius of circle.

Error Codes
If there are no errors the DM CEllipse routine returnsa 0. Here are the conditions that can generate errors and the code
that is returned.

Condition Code

Bad arguments: delta_theta positive but increment negative and visaversg, ddta theta= O; increment=0; aor | -12
b<=0

Could not open output file -4
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Example

This C program uses the DM CEllipse routine to make an élipse. Thedlipseiscaculated and put into afile. Thenthe
fileis sent to the controller to perform the mation.

#include "DMCMLIB.H"

int main(void)

{

}

long rc;

char filename|[] = "c:\\junk\\ellout.sen";
HANDLEDMC hDmg;

HWND hwnd,;

char szBuffer[80];

/Imake the output file
rc = DMCEllipse(filename, 1000, 1500, 2000.0, 800.0, 30.0, 190.0, 5.0, 30.0);

/Isend the output file

rc = DMCOpen(1, hwnd, &hDmc);

rc = DMCSendFile(hDmc, filename);

/Istart motion

rc = DMCCommand(hDmc, "VE", szBuffer, sizeof(szBuffer));
rc = DMCCommand(hDmc, "BGS", szBuffer, sizeof(szBuffer));
rc = DMCClose(hDmc);

return O;

Here the dllipse started with offsets 1000 and 1500, with amajor axis of 2000, minor axis of 800, sarting angle of 30,
deltaangle of 190 and arotation of 30. To make the motors move the DM CSendFileis used to take the VP commands
from thefile and put them in the coordinated motion segment buffer insde the controller. The‘LE’ sent by
DMCCommand tells the controller the sequenceis ended and the ‘BGS' command starts the motion.

It is not necessary to include DMCCOM.H in the above example because it is dready included in the DMCMLIB.H

library heeder file.
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DMCSpline

Use DMCSplineto fit a curve through the points that define a 1-8 axis move to remove infinite accd erations around
corners.

LONG GALILCALL DMCspline(char *source filename, char *output_filename, double deta vector)

source_filename
Input file

output_filename
Output file

delta_vector
Vector distance between splinefit points

Description
DMCsplinefits a curve through the pointsin the input file using the equation:

f(v) = A+Bxw+Cx* +Dx/?®
where v = vector distance

For each ssgment in the input file coefficients are calculated for each axis then the points are crested as afunction of the
vector distance. A point is crested for every v wherev = 0 to the total vector distance with increments of
delta_vector.

Theinput file must bein the following form:

LI nnnnnnnn,nnnnnnnn,nn...... NN, N(NNNNNNN < SSSSSSSS
LI nnnnnnnn,nhnnnnnn,nn...... N, N(NNNNNNN < SSSSSSSS
LI nnnnnnnn,nhnnnnnn,nn...... NN, N(NNNNNNN < SSSSSSSS

where nnnnnnnn = number in the range +/-8,000,000
Ssssssssssss = speed of the vector in the range 2-8,000,000

Each ssgment must be at least 2 countslong or an error will occur. If aspeed vaueis not specified do not use the less
than sign. A negative speed isignored. The number of axisis defined by the number of commasin thefirst line. Make
sure the number of commas match on each and every line. The'LI” (or any non-numeric characters) at the beginning of
thelineisignored and can be removed.

Error Codes
If there are no errorsthe DMCSpline routine returnsa 0. Here are the conditions that can generate errors and the code
that is returned.

Condition Code
Axis digance greeter than 8 characterslong or speed over 12 characterslong. -12
More than 8 axis are specified in input file -12
Could not open output or input file or input fileis empty -4
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Example
Thisinput file defining atwo axis moveis used:

L1 1000,1000
L11000,0
L10,2000
LI -1000,0
L1 0,-1000

If plotted thisiswhat the origind file looks like:

2050 X

1640

1230

820

410

X
0 410 820 1230 1640 2050

After the spline fit has been run the path lookslike this:

2180 4

LTI

T
e

436

®
0 436 a7 1203 1744 2180

Note: A smaller delta_vector will result in a smoother curve but it will also create more LI pointsin the
output file. If the delta_vector islarger than the segment then the no smoothing will occur on that
segment.
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Hereisasample C program to create aspline motion. This program uses splinein.txt for the input file, splinout.txt for
the output and 10 counts for the vector increment.

#include "DMCMLIB.H"
int main(void)

{

long rc;

char outfile[] = "c:\\junk\\splinout.txt";
char infile[]= “c:\\junk\\splinein.txt";
HANDLEDMC hDmg;

HWND hwnd,;

char szBuffer[80];

/Imake the spline fit
rc = DMCSpline(infile, outfile, 10.0);

/Isend the output file

rc = DMCOpen(1, hwnd, &hDmc);

rc = DMCSendFile(hDmc, filename);

/Istart motion

rc = DMCCommand(hDmc, "LE", szBuffer, sizeof(szBuffer));
rc = DMCCommand(hDmc, "BGS", szBuffer, sizeof(szBuffer));
rc = DMCClose(hDmc);

return O;
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DMCSCurve
Thisfunction generates an S-curve motion profile for agiven point to point move.

ULONG GALILCALL DMCSCurve(char Axis, unsgned long Distance, unsigned long Speed,
unsigned long Accderation, unsgned long Jerk, PSZ FileName)

Axis
Axisonwhich Scurveisto be performed

Distance
Length of move, expressad in encoder counts

Speed
Desired dew speed (encoder counts/sec)

Acceleration
Desired acod eration rate (encoder counts/sec”. The decdleration rateis set to the same val ue so that the motion profile
issymmetrical.

Jerk
Maximum acceptable jerk (encoder counts/sec’)

FileName
Destination path for DMC output file

Description

This function generates an S-curve motion profile based on a set of motion constraints. If the specified constraints
would result in adiscontinuous profile (i.e. triangular acceleration or velocity) the function optimizes the parameters so
that atrue S-curveis generated. The motion profile is generated through a series of contour data (CD) moves.

Note: thereisa small amount of rounding error in this function which may cause the actual length of a
move to vary from the specified length by a few counts (usually less than 10).

Thefollowing figure shows an exaggerated example of an Scurve. The trgpezoida graph is a 5000 count Position
Rdative move with adew speed of 25000 and an accderation of 256000. The S-curve graph isthe same move generated
by the DMCSCurve function with alimitation on jerk of 10000 counts/sec’.

5000 +

4000 T

3000 T

Trapezoidal
—S-Curve

Distance

2000 T

1000 T

1400 1
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Error Codes
If there are no errors, DMCHélix returns a 0. The following codes are returned in the event of an error:

Condition Code
Could not open output file -4
Out of memory -8
Bad arguments. One or more argumentsto afunction was NULL or invaid -12
Invaid Distance parameter -97
Invaid Speed parameter -98
Invaid Accderation parameter -99
Example

Thefollowing C program uses the DMCSCurve function to generate an S-curve, send the resulting output file to the
controller and executeit.

#indude“dmecmlib.h”

void main(void)
{
longrc;
cher filenamd] = "c:\\windows\desktop\\scurvedmc”;
HANDLEDMC hDmc;
HWND hwnd,

/I make output file

rc = DM CSCurve('X',10000,50000,256000,15625000filename);

/I DMCSCurve(char Axis, unsgned long Digtance, unsigned long Speed,
/I unsigned long Accderation, unsigned long Jerk, PSZ FileName)

// send output file
rc = DMCOpen(1, hWnd, &hDmc);
rc = DMCDownloadFleg(hDmg, filename);

/I start motion
rc = DMCCommand(hDmc, “XQ", szBuffer,szeof(szBuffer));

}

In the above example, the X axisis used to generate an S-curve profile. The length of the moveis 10000 counts, speed is
50000 counts/sec, acceleration is 256000 counts'sec” and jerk is 15625000 counts/sec®.

After the output file has been generated, it is downloaded to the controller and executed using routines from
DMCCOM.H, which has aready been included in the DMCMLIB.H heeder file.
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DM CHélix

Thisfunction generates a helicad motion prafile. Two axesfollow acoordinated circular path while athird axis generates
alinear mation perpendicular to thecircle.

The function aso compensates for offsat error (Desired Distance - Actud Distance) which results from round-off error
in the GR command.

ULONG GALILCALL DMCHélix(char PlaneAxisl, char PlaneAxis2, char TraverseAxis, short Fitch, ulong Redius,
short StartAngle, long Digt, ulong Speed, ulong Acce, ulong Decd, PSZ FileName)

PlaneAxisl, PlaneAxis2
Coordinated axesfor circular motion

TraverseAxis
Perpendicular axis about which the helix is generated

Pitch
Pitch of hdlix, expressed in encoder counts traversed per circle. The sign of the pitch determines the direction of the
circle: Positive pitch= counter-clockwise, Negative pitch=clockwise

Radius
Radius of cirdle, expressed in encoder counts

SartAngle
Beginning angle of hdlix, expressad in degrees

Dist
Desred traverse distance of geared axis

Speed, Accel, Decel
Helica motion parameters. These parameters apply directly to the circular motion, not the traverse motion.

FileName
Destination path for DMC output file

Description

Helicad motion isacombination of two types of motion: acircular movein one plane and alinear move perpendicular to
the plane of the circle. PlaneAxisl and PlaneAxis2 definethe plane of the circlewhile Traver seAxis definesthe axis
used for the linear move. The Pitch parameter relates the circular motion to the linear motion: it is the number of
encoder counts traversed by the TraverseAxis per cirdle. Thesign of Pitch determines the direction of the circle. For
example, in the figure bdow Pitch is anegative number sncethe cirdeis drawn in the clockwise direction.
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Error Codes
If there are no errors, DMCHélix returns a 0. Thefollowing codes are returned in the event of an error:

Condition Code
Bad arguments. One or more argumentsto afunction was NULL or invaid -12
Could not open output file -4
Example

Thefollowing C program uses the DMCHelix function to generate ahdlix, send the resulting outpt file to the controller
and execute it.

#incdude “dmemlib.h”

void main(void)
{
longrc;
char filenamg]] = "c:\\Windows\desktop\\hdlix.dmc";
HANDLEDMC hDmg;
HWND hwnd;

/I make output file

rc= DMCHdix('X", 'Y, 'Z', -360, 5000, 0, 200000, 50000, 256000, 256000, filename);
/ DMCHdix(PlaneAxisl, PlaneAxi2, TraverseAxis, Aitch, Radius, SatAngle, Dist, Speed,
/I Accd, Decd, FileName)

// send output file
rc = DMCOpen(1, hwnd, & hDmc);
rc = DMCDownloadFile(hDmc, filename);

/I start motion
rc = DMCCommand(hDmc, “XQ", szBuffer,sizeof (szBuffer));

}

Inthe above example, the X and Y axes are used for circular maotion while the Z axisis used for linear motion. The pitch
of the hdlix is-360, which meansthat the Z axis will move forward 360 counts for every XY circle. Sincethe sign of the
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pitch is negative, the helix will be generated in the clockwise direction. The radiusis 5000, start angleis O, traversed
distance is 100000, speed is 50000, and both acceleration and deceleration are 256000.
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DMCGeneralTuning
Use thisfunction to create a DM C program file that can be downloaded and run to automatically tune the servo motor.

LONG GALILCALL DMCGenerd Tuning(CHAR chAxis, USHORT usStepSize, PSZ pszFileName)

chAxis
The axisto be tuned.

UsStepSize
The step Size used during the tuning process.

PszFileName
File name use to save the auito tune program.

Description

Generd tuning isamethod used by Gdlil to automatically tune servo motors. The DM CGenera Tuning function creates
aGdlil program and goresit in afile. Thefile must be downloaded and then executed on a Gdlil controller to perform
thetuning.

Oncethe Gdlil program is run the servo motor will be stepped back and forth and its position error monitored.
Gradudly the PID values are increased until the motor becomes ungtable. The values are then backed off. Thefind
values should be appropriate for most savo systems. Manua fine tuning may be needed to produce the best system

response.

While generd tuning is the mogt flexible tuning method from Galil it may not work on al systems. If thisisthe casewe
recommend usng WSDK where many other tuning methods are available.

Error Codes
If there are no errorsthe DMCGenera Tuning routine returnsa 0. A non zero return val ue indicates an error occurred.
See the header file DMCCOM.H for adefinition of the error codes.

Example
This C program createsthe autometic tuning file. Thisfileisthen downloaded and run on the controller.

#include "windows.h"
#incdlude "dmccom.h"
#incdlude "dmecmlib.h"

int main(void)
{ .
intrc;
char filename]] ="c:\junk\gtune.dmc";
USHORT stepsize = 300;
HANDLEDMC hDmc;
HWND hWnd=0;
char szBuffer[64];
char axis='X;

/ICreate tuning file
rc = DMCGenerd Tuning(axis, Sepsze, filename);

//Open communications with the controller
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rc = DMCOpen(1, hwWnd, & hDmc);

/IDownload thefile
rc = DMCDownloadFile(hDmc, filename, NULL);

l[Executethefile
rc = DMCCommand(hDmc, "XQ", szBuffer, sizeof(szBuffer));

return O;
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DM CAutoTuning
Use thisfunction to create a DM C program file that can be downloaded and run to automaticaly tune the servo motor.

LONG GALILCALL DMCAutoTuning(CHAR chAxis, double dPulseMagnitudeVolts, USHORT
usPulseDurationM S, LPSTR IpstriileName)

chAxis
The axisto be tuned.

dPulseMagnitudeVolts
Pulse magnitude in volts to be sent to the amplifier.

usPulseDurationMS
Pulse duration in milliseconds.

IpstrFileName
File name used to save the auto tune program.

Description

DMCAutoTuning is an aternetive to the DM CGenera Tuning function to automatically tune servo motors. The
DMCAutoTuning function crestes a Galil program and storesit in afile. The file must be downloaded and then
executed on aGdil controller to perform the tuning.

The program generated by DM CAutoTuning will send a series of pulsesto the amplifier of the specified voltage and
duration. These disturbances are used to determine the optimum crossover frequency of the system. After the best
crossover frequency isfound, the PID values are adjusted for best response at the selected frequency. Thefina values
should be appropriate for most servo systems. Manua fine tuning may be needed to produce the best system

response.

While auto tuning is the most flexible tuning method from Gdil it may not work on al systems. If thisisthe casewe
recommend using WSDK where many cther tuning methods are available.

Error Codes
If thereare no errorsthe DMCAuUtoTuning routine returnsa 0. A non zero return value indicates an error occurred. See
the header file DMCCOM .H for a definition of the error codes.

Example
This C program cresates the automatic tuning file. Thisfileis then downloaded and run on the controller.

#include "windows.h"
#incdlude "dmccom.h"
#incdlude "dmecmlib.h"

int main(void)
{ .
intrc;
char filename]] = "c:\junk\atune.dmc";
double pulsesize=5.5;
USHORT pulseduretion 20;

HANDLEDMC hDmc;
HWND hWno=0;
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char szBuffer[64];
char axis='X"

/[Cregte tuning file
rc= DMCAutoTuning(axis, pulsesize, pulseduration, filename)

//Open communications with the controller
rc = DMCOpen(1, hwWnd, & hDmc);

/IDownload thefile
rc = DMCDownloadFle(hDmc, filename, NULL);

lIExecutethefile
rc = DMCCommand(hDmc, "XQ", szBuffer, sizeof (szBuffer));

return O;
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DLL API List for DMCCOM

Thefollowing DLL routines are available with the DMCCOM .H heeder file. For more information see the detailed

descriptions later in this manud.

DM COpen Open communications
w/interrupt support

DM COpen2 Open communications
w/interrupt support

DMCGetHandle Return the controller handle

DM CChangel nterruptNoatification

Notify for interrupt by handle
or thread

DMCClose Close communications

DM CCommand Send acommand

DM CFastCommand Send gpecid commands

DM CBinaryCommand Send binary command

DM CGetUnsolicitedResponse Reed card messages

DM CGetAdditionalResponselen Read long response length

DM CGetAdditionalResponse Read long response

DMCError Reed eror messege

DM CClear Clear FIFO

DM CReset Resat controller

DM CM aster Reset Master reset controller

DMCVersion Get firmware verson

DM CDownloadFile Download afile from hard disk

DM CDownloadFromBuffer Download file from buffer

DM CUploadFile Upload fileto hard disk

DM CUploadT oBuffer Upload file to buffer

DM CSendFile Sand afile

DM CSendBinaryFile Send abinary file

DM CArrayDownload Download an array

DM CArrayUpload Upload an array

DM CCommand_AsciiToBinary Convert ASCIl command to
binary

DMCCommand_BinaryToAscii Convert abinary command to
ASClI

DMCFile AsciiToBinary

Convert file of ASCII to binary

DM CFile BinaryToAscii

Convert file of binary to ASCII

DM CReadSpecial Conver sionFile

Specid conversonfile

DM CRefreshDataRecord Request anew datarecord
Return part of the data record

DM CGetDataRecord

DM CGetDataRecordByltemld Return part of the data record
preferred method.

DM CGetDataRecordSize Returns number of bytesin
datarecord

DM CCopyDataRecord Copy DMA recordinto a
structure

DM CGetDataRecor dRevision Get verson of record

DM CDiagnosticsOn

Sart diagnodticfile

DM CDiagnosticsOff

Stop diagnostics
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DM CGetTimeout

Return the current timeout

DM CSetTimeout

Set timeout

DMCWriteData

Low levd writeroutine

DM CReadData

Low leve read routine

DM CAddGalilRegistry and DM CAddGalilRegistry2

Add a controller to the registry

DM CM odifyGalilRegistry and DM CM odifyGalilRegistry2 Modify aregistry entry

DM CGetGalilRegistryl nfo and DM CGetGalilRegistryl nfo2 Reed registry for one controller

DM CEnumGalilRegistry and DM CEnumGalilRegistry?2 Reed entire registry

DMCDeeteGalilRegistry Deete acontroller from
registry

DM CRegister PnpControllers Update registry for PNP
controllers

DM CWaitFor M otionComplete

Wait for motion complete

DM CStartDeviceDriver

Sats Gdil device driver

DM CStopDeviceDriver

Stops Gdlil device driver

DM CDownloadFir mwar eFile

Download Firmware

DM CSelectController

Sdection Didog

DM CEditRegistry

Registry Didog
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DLL API Details

Error Codes

All functions return an error code. If the function returned DMCNOERROR (0), the function completed successfully.
Anerror codelessthan Oisalocd error (seethe error codes above). An error code greater than O isan Win32 AP error
(32-bit DLLS). These are documented in the Win32 Programming Reference.

DMCNOERROR 0

No error occurred.
DMCERROR_TIMEOUT -1

A time-out occurred while waiting for aresponse from the Galil controller.
DMCERROR_COMMAND -2

There was an error with the command sent to the Gdil controller. The full message depends on the error code
returned from the Gdil controller.

DMCERROR_CONTROLLER -3
The Gdil controller could not be found in Windows regidtry.
DMCERROR _FILE -4
File could not be opened. Thiserror usualy occurs when the file nameisinvaid or the file can not be found.
DMCERROR _DRIVER -5
Device driver could not be opened, or aread or write error occured.
DMCERROR_HANDLE -6

Inveid Gdil controller handle. Thiserror will occur if you try to communicate with the Galil controller
without firgt calling DM COpen.

DMCERROR_HMODULE -7
Support dynamic link library could not beloaded. Thiserror will occur if DMCBUS16.DLL or
DMCBUS32.DLL can not be found for bus controllers and if DMCSER16.DLL or DMCSER32.DLL can not
be found for serid contrallers.

DMCERROR_MEMORY -8
Out of memory.
DMCERROR_BUFFERFULL -9

Response from the controller was larger than the response buffer supplied. The user-supplied buffer for
DM CCommand was too smdl to fit the complete response from the Galil controller. You can call
DM CGetAdditiona Responselen to find out how much datais |€ft to retrieve and then call
DM CGetAdditiona Response to retrieve the additional response data.
DMCERROR _RESPONSEDATA -10
Response from the controller overflowed the internd additiona response buffer. The response from the Galil
controller was so large that it overflowed both the user-supplied buffer and the internd additional response
buffer. Y ou must increase the Sze of the user-supplied buffer.

DMCERROR_DMA -11
Could not communicate with DMA channd.
DMCERROR ARGUMENT -12
One or more required argumentsto aDMC AP function call was NULL.
DMCERROR_DATARECORD -13
Could not access DMA data record.
DMCERROR_DOWNLOAD -14

File download failed. The problemismost likely afile that hastoo many lines or one or more lineswhich
excead the line length regtriction.

DMCERROR_FIRMWARE -15
Could not update the controller's firmware.
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DMCERROR_CONVERSION -16
Could not convert the DMC command (ASCII to binary or binary to ASCI|I).
DMCERROR_REGISTRY -17
Could not access or modify the controller's registry information. Y ou need to log-on to Windows (Windows
NT that is) with Administrator privileges.
DMCERROR_RESOURCE -18
Windows reports aresource conflict with the current hardware configuration. This error could occur if you
tried to manualy assign resourcesto aGalil plug-and-play contraller.
DMCERROR_BUSY -19
Could not write to the controller becauseit is currently busy. Y ou may need to set the time-out vaue higher
because the previous command is taking longer to process by the controller than expected.
DMCERROR_DEVICE_DISCONNECTED -20
A Windows plug-and-play controller, such as one which communicates through USB, was disconnected from
the system. Y ou must close the handle to the controller (using DM CClose) as soon as possible.

API Routine Details

Thefollowing section provides detailed descriptions of eech DMCCOM command. For eech command lised aC
function prototypeis provided, along with descriptions of each parameter.

Syntax variesfor Visua Basic and C++; you can compare the syntax differences by looking a& the DMCCOM40.BAS
for Visud Basic and DMCWIN.CPPfor C++.

DMCOpen
LONG FAR GALILCALL DMCOpen(USHORT usController, HWND hwnd, PHANDLEDMC phdmc);

Open communications with the Gdlil controller. The handle to the Galil controller is returned in the argument phdmc.
For every DMCOpen, you must issueaDMCClose.

Note: hwnd is not used for controllerswhich do not support businterrupts.

usController

A number between 1 and 16. Up to 16 Gdil controllers may be addressed per process.

hwnd

Thewindow handle to use for notifying the gpplication program of an interrupt via PostMessage.

phdmc

Buffer to receive the handle to the Galil controller to be usad for al subsequent AP cdls. Users should declarea
variable of type HANDLEDMC and pass the address of the variable to the function.

DM COpen2
LONG FAR GALILCALL DMCOpen2(USHORT usContraller, LONG IThreadiD, PHANDLEDMC phdmc);

Open communications withthe Gdil controller with interrupt handling. The handle to the Galil contraller isreturned in
the argument phdmc. For every DM COpen2, you must issue aDMCClose.

Note: IThreadlDis not used for controllerswhich do not support businterrupts.

usController

A number between 1 and 16. Up to 16 Gdil controllers may be addressed per process.

IThreadlD

Thethread ID to use for notifying the gpplication program of an interrupt via Post ThreadM essage.
phdmc
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Buffer to receive the handle to the Galil controller to be used for dl subsequent AP cdls. Users should declarea
variable of type HANDLEDMC and pass the address of the variable to the function.

DM CGetHandle
LONG FAR GALILCALL DMCGetHandlg(USHORT usController, PHANDLEDMC phdmc);

Get the handle for aGalil controller which was dready opened using DMCOpen or DMCOpen2. The handleto the
Gdlil contraller isreturned in the argument phdmc.

usController

A number between 1 and 16. Up to 16 Gdil controllers may be addressed per process.

phdmc

Buffer to receive the handle to the Gdlil controller to be used for al subsequent AP calls. Users should declarea
variable of type HANDLEDMC and pass the address of the variable to the function.

DM CChangel nterruptNotification
LONG FAR GALILCALL DMCChangel nterruptNatification(HANDLEDMC hdmc, LONG IHandle);

Change the window handle used in DMCOpen or the thread ID used in DMCOpen2. Thisvaueisfor notification of
interrupts.

Note: Thisfunctionisnot used for controllerswhich do not support businterrupts.

hdmc

Handle to the Gdil controller.
IHandle

New window handle or thread ID.

DMCClose
LONG FAR GALILCALL DMCClossHANDLEDMC hdmc);

Close communications with the Gdlil controller.

hdmc
Handleto the Gdlil controller.

DM CCommand
LONG FAR GALILCALL DMCCommand(HANDLEDMC hdmc, PSZ pszCommand, PCHAR chResponse,
ULONG cbResponse);

Send aDMC command in ASCII format to the Gdlil controller.
Note: This function can only send commands or groups of commands up to 1024 bytes long.

hdmc

Handleto the Gdil controller.

pszCommand

The command to send to the Gdil contraller.

pchResponse

Buffer to receive the response data. If the buffer istoo small to receive al the response data from the contraller, the
error code DMCERROR _BUFFERFULL will bereturned. The user may get additiona response data by calling the
function DMCGetAdditionaResponse. The length of the additiona response datamay ascertained by cal the function
DM CGetAdditional Responselen. If the response data from the contraller istoo large for the internd additiond
response buffer, the error code DMCERROR_RESPONSEDATA will be returned.
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cbResponse
Length of the buffer.

DM CFastCommand
LONG FAR GALILCALL DM CFastCommand(HANDLEDMC hdmc, PSZ pszCommand);

Send aDMC command in ASCI| formeat to the Galil controller and do not wait for aresponse. Use this function with
extreme caution as command errors will not be reported and the out-going FIFO or communications buffer may fill up.
In some gpplicationsit may be necessary to first send the Gdil command ‘CW,1' to dlow the controller to continue
program execution when the output FIFO isfull.

Usethisfunction for Galil commands which do not return an acknowledgment from the controller such as providing
datafor the Galil DL and QD commands. Other uses may be to send contour data.

Note: This function can only send commands or groups of commands up to 1024 bytes long.

hdmc

Handle to the Gdil controller.
pszCommand

The command to send to the Galil controller.

DM CBinaryCommand
LONG FAR GALILCALL DMCBinaryCommand(HANDLEDMC hdmc, PBY TE pbCommand, ULONG
ulCommandL ength, PCHAR pchResponse, ULONG chResponse);

Send aDMC command in binary format to the Gdlil controller. Most commands have abinary equivaent that will be
processed faster by the controller.

Note: Thisfunctionisfor the DMC-1600 and DMC-1700 only.

hdmc

Handleto the Gdil contraller.

pbCommand

The command to send to the Galil controller in binary.

ulCommandLength

Thelength of the command (binary commands are not null-terminated).

pchResponse

Buffer to receive the response data. If the buffer istoo small to receive al the response data from the contraller, the
error code DMCERROR _BUFFERFULL will be returned. The user may get additiond response data by calling the
function DMCGetAdditionaResponse. The length of the additional response data may ascertained by cal the function
DM CGetAdditional Responselen. If the response data from the controller istoo large for the interna additiona
response buffer, the error code DMCERROR_RESPONSEDATA will be returned.

cbResponse

Length of the buffer.
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DM CGetUnsolicitedResponse
LONG FAR GALILCALL DMCGetUnsolicitedResponssHANDLEDMC hdmc, PCHAR chResponse, ULONG

chResponse);

Query the Gdlil contraller for unsolicited responses. These are messages output from programs running in the
background in the Galil controller. The most common command to produce messagesis‘MG'. In most cases‘ MG’
should not be used. Instead set aflag variablein the Galil program and poll for that variable usng DMCCommand.

hdmc

Handleto the Gdil contraller.
pchResponse

Buffer to receive the response data.
cbResponse

Length of the buffer.

DM CGetAdditionalResponselen
LONG FAR GALILCALL DMCGetAdditiond Responsel.en(HANDLEDMC hdmc, PULONG pul Responselen);

Query the Gdlil contraller for the length of additiona responsedata. There will be more response data availableif the
DMCCommand function returned DMCERROR _BUFFERFULL.

hdmc

Handleto the Gdil contraller.

pul ResponselLen

Buffer to receive the additiona response datalength.

DM CGetAdditionalResponse
LONG FAR GALILCALL DMCGetAdditiona Responss(HANDLEDMC hdmc, PCHAR pchResponse, ULONG

chResponse);

Query the Gdil controller for more response data. There will be more response data available if the DMCCommand
function returned DMCERROR_BUFFERFULL. Oncethisfunctioniscaled, theinternd additiona response buffer is
cleared.

hdmc

Handleto the Gdil contraller.
pchResponse

Buffer to receive the response data.
cbResponse

Length of the buffer.

DMCError
LONG FAR GALILCALL DMCError(HANDLEDMC hdmc, LONG IError, PCHAR pchMessage, LONG

cbMessage);
Retrieve the error message text from aDMCERROR_COMMAND error.

hdmc

Handleto the Gdil contraller.
pchMessage

Buffer to receive the error messagetext.
cbMessage

Length of the buffer.

DMCClear
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LONG FAR GALILCALL DMCClear(HANDLEDMC hdmc);
Clear the Gdlil controller FIFO.

hdmc
Handleto the Gdlil controller.

DM CReset
LONG FAR GALILCALL DMCResst(HANDLEDMC hdmc);

Reszt the Gdlil controller.

hdmc
Handleto the Gdlil controller.

DMCM aster Reset
LONG FAR GALILCALL DMCMagterReset(HANDLEDMC hdmc);

Master reset the Galil contraller. Thismay take upto 5 seconds. Make sure the timeout is large enough before
performing the master reset.

hdmc
Handleto the Gdlil controller.

DMCVersion
LONG FAR GALILCALL DMCVerson(HANDLEDMC hdmc, PCHAR pchVerson, ULONG chVersion);

Get the firmware version of the Gdlil controller.

hdmc

Handle to the Gdil controller.
pchVersion

Buffer to receive the verson information.
cbVersion

Length of the buffer.

DM CDownloadFile
LONG FAR GALILCALL DMCDownloadFile(HANDLEDMC hdmc, PSZ pszFileName, PSZ pszlabd);

Download afileto the Gdil controller from afile on the hard drive.

hdmc

Handle to the Gdlil controller.

pszFileName

File nameto download to the Gdil controller.

pszLabel

Program labd to download to. This argument isignored if NULL.

DM CDownloadFromBuffer
LONG FAR GALILCALL DMCDownloadFromBuffer(HANDLEDMC hdmc, PSZ pszBuffer, PSZ pszlabel);

Download from amemory buffer to the Galil controller.

hdmc
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Handle to the Gdlil controller.

pszBuffer

Buffer of DMC commands to download to the Galil controller.
pszLabel

Program labd to download to. This argument isignored if NULL.

DM CUploadFile
LONG FAR GALILCALL DMCUploadFile(HANDLEDMC hdmc, PSZ pszFileName);

Upload afilefrom the Gdlil controller to the hard disk.

hdmc

Handleto the Gdil contraller.

pszFileName

File nameto upload from the Gdlil controller.

DM CUploadT oBuffer
LONG FAR GALILCALL DMCUploadToBuffe HANDLEDMC hdmc, PCHAR pchBuffer, ULONG cbBuffer);

Upload to amemory buffer from the Galil controller.

hdmc

Handleto the Gdil contraller.

pchBuffer

Buffer of DMC commands to upload from the Galil controller.
cbBuffer

Length of the buffer.

DMCSendFile
LONG FAR GALILCALL DMCSendFile(HANDLEDMC hdmc, PSZ pszFileName);

Send afile conssting of DMC commandsin ASCII format to the Gail controller. Commands are executed immediately.

hdmc

Handle to the Gdil contraller.
pszFileName

File nameto send to the Gdlil controller.

DMCsSendBinaryFile
LONG FAR GALILCALL DMCSendBinaryFile(HANDLEDMC hdmc, PSZ pszFileName);

Send afile conggting of DMC commandsin binary format to the Galil controller. Commands are executed immediately.
Note: Thisfunctionisfor the DMC-1600 and DMC-1700 only.

hdmc

Handle to the Gdil contraller.
pszFileName

File nameto send to the Gdlil controller.

DM CArrayDownload
LONG FAR GALILCALL DMCArrayDownload(HANDLEDMC hdmc, PSZ pszArrayName, USHORT
usHrstElement, USHORT uslastElement, PCHAR pchData, ULONG cbData, PULONG cbBytesWritten);
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Download an array to the Galil controller. The array must dready exist in the controller. Array data can be ddimited
by acommaor CR (0xOD) or CR/LF (0xODOA).

Note: The firmware on the controller must be recent enough to support the QD command.

hdmc

Handleto the Gdil contraller.

pszArrayName

Array name to download to the Galil controller.
uskFirstElement

First array element.

usLastElement

Last aray eement.

pchData

Buffer to write the array datafrom. Data does not need to be NULL terminated.
vbData

Length of the array datain the buffer.
cbBytesWritten

Number of bytes written.

DMCArrayUpload

LONG FAR GALILCALL DMCArrayUpload(HANDLEDMC hdmc, PSZ pszArrayName, USHORT
usHrstElement, USHORT usl astElement, PCHAR pchData, ULONG chData, PULONG pulBytesRead, SHORT
fComma);

Upload an array from the Gdil controller. The array must exist on the controller. Array datawill be delimited by a
commaor CR (0x0D) depending of the vaue of fComma.

Note: The firmware on the controller must be recent enough to support the QU command.

hdmc

Handleto the Gdil contraller.

pszArrayName

Array nameto upload from the Galil controller.
uskFirstElement

First array element.

usLastElement

Last aray element.

pchData

Buffer to read the array datainto. Array datawill not be NULL terminated.
cbData

Length of the buffer.

pul BytesRead

Number of bytes read.

DM CCommand_AsciiToBinary

LONG FAR GALILCALL DMCCommand_AsciiToBinary(HANDLEDMC hdmc, PSZ pszAsciiCommand, ULONG
ulAsciiCommandLength, PBY TE pbBinaryResult, ULONG cbBinaryResult, ULONG FAR * pulBinaryResultLength);
Convert an ASCIl DMC command to abinary DMC command.

Note: Thisfunctionisfor the DMC-1600 and DMC-1700 only.
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hdmc

Handleto the Gdil contraller.
pszAsciiCommand

ASCII DMC command(s) to be converted.
ul AsciiCommandLength

Length of DMC command(s).
pbBinaryResult

Buffer to receive the trandated DM C command.
cbBinaryResult

Length of the buffer.
pulBinaryResultLength

Length of the trand ated DMC command.

DM CCommand_BinaryToAscii

LONG FAR GALILCALL DMCCommand_BinaryToAscii(HANDLEDMC hdmc, PBY TE pbBinaryCommand,
LONG ulBinaryCommandLength, PSZ pszAsciiResult, ULONG cbAsciiResult, ULONG FAR

*pul AsciiResultLength);

Convert abinary DMC command to an ASCII DMC command.
Note: Thisfunction isfor the DMC-1600 and DMC-1700 only.

hdmc

Handleto the Gdil contraller.
pbBinaryCommand

Binary DMC command(s) to be converted.
ulBinaryCommandLength

Length of DMC command(s).
pszAsciiResult

Buffer to receive the trandated DM C command.
cbAsciiResult

Lengthof the buffer.

pul AsciiResultLength

Length of the trand ated DMC command.

DMCFile AsciiToBinary
LONG FAR GALILCALL DMCFile AciiToBinary(HANDLEDMC hdmc, PSZ pszlnputFileName, PSZ
pszOutputFileName);

Convert afile conggting of ASCIl commandsto afile consisting of binary commands.
Note: Thisfunctionisfor the DMC-1600 and DMC-1700 only.

hdmc

Handleto the Gdil contraller.

pszl nputFileName

File namefor theinput ASCII file.
pszOutputFileName

File namefor the output binary file.

DMCWIN & C/C++ Programmers Tool Kit Page 45



DM CFile BinaryToAscii
LONG FAR GALILCALL DMCFile BinaryToAscii(HANDLEDMC hdmc, PSZ pszlnputFileName, PSZ
pszOutputFileName);

Convert afile consisting of binary commandsto afile conssting of ASCIl commands.
Note: Thisfunctionisfor the DMC-1600 and DMC-1700 only.

hdmc

Handleto the Gdil contraller.

pszl nputFileName

File namefor theinput binary file.
pszOutputFileName

File namefor the output ASCII file.

DM CReadSpecialConversionFile
LONG FAR GALILCALL DM CReadSpecid ConversonFile(HANDLEDMC hdmc, PSZ pszFileName);

Read into memory aspecid Binary ToAsGii/Ascii ToBinary conversion table.
Note: Thisfunctionisfor the DMC-1600 and DMC-1700 only.

hdmc

Handleto the Gdil contraller.
pszFileName

File name for the specid converson file.

DM CRefreshDataRecord
LONG FAR GALILCALL DMCRefreshDataRecord HANDLEDMC hdme, ULONG ulLength);

Refresh the datarecord used for fast polling.
Note: Thisfunctionisfor the DMC-1600 and DMC-1700 only.

hdmc

Handleto the Gdil contraller.

ulLength

Refresh sizein bytes. Set to 0 unless you do not want afull-buffer refresh.

DM CGetDataRecord
LONG FAR GALILCALL DMCGetDataRecord HANDLEDMC hdmc, USHORT usGenera Offst, USHORT
usAxisinfoOffset, PUSHORT pusDataType, PLONG plData);

Get adataitem from the data record used for fast polling.
Note: Thisfunctionisfor the DMC-1600 and DMC-1700 only.

hdmc

Handle to the Gdil contraller.

usGeneral Offset

Datarecord offset for generd dataitem.
usAxisl nfoOffset

Additional datarecord offset for axis dataitem.
pusDataType
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Datatype of the dataitem. If you are using the standard, pre-defined offsets, set this argument to zero before caling
thisfunction. The actud datatype of the dataitem isreturned on output.

plData

Buffer to receive the datarecord data. Output only.

DM CGetDataRecordByltemld
LONG FAR GALILCALL DMCGetDataRecordByltemld(HANDLEDMC hdmc, USHORT usltemid,
USHORT usAxisld, PUSHORT pusDataType, PLONG plData);

Get adaaitem from the datarecord used for fast polling. Gets one item from the data record by using Id (seedata
record |ds defined in DMCDRC.H). To retrieve data record items by offset instead of Id, use the function
DMCGetDataRecord.

Note: thisfunction isfor the DMC-1600, DMC-1700, DMC-1800 only.

hdmc

Handleto the Gdil contraller.

usitemld

Datarecord item Id.

usAxisld

Axis|d used for axis dataitems.

pusDataType

Datatype of the dataitem. The datatype of the dataitem is returned on output. Output Only.
plData

Buffer to receive the data record data. Output only.

DM CGetDataRecor dSize
LONG FAR GALILCALL DMCGetDataRecordSizeHANDLEDMC hdmc, PUSHORT pusRecordSize);

Get the size of the datarecord used for fast polling.
Note: thisfunction isfor the DMC-1600, DMC-1700, and DMC-1800 only.

hdmc

Handleto the Gdil contraller.

pusRecordSize

The size of the data record isreturned on output. Output Only.

DM CCopyDataRecord
LONG FAR GALILCALL DMCCopyDataRecordHANDLEDMC hdmc, PVOID pDataRecord);

Get acopy of the data record used for fast polling. The datarecord is only asrecent asthelast cal madeto
DM CRefreshDataRecord.

Note: thisfunction isfor the DMC-1600, DMC-1700, and DMC-1800 only.

hdmc

Handleto the Gdil contraller.

pDataRecord

A copy of the datarecord is returned on output. Output Only.

DM CGetDataRecordRevision
LONG FAR GALILCALL DMCGetDaaRecordRevison(HANDLEDMC hdmc, PUSHORT pusRevision);
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Get therevision of the data record structure used for fast polling.
Note: thisfunction isfor the DMC-1600, DMC-1700, and DMC-1800 only.

hdmc

Handleto the Gdil contraller.

pusRevision

Therevision of the datarecord structureis returned on output. Output Only.

DM CDiagnosticsOn
LONG FAR GALILCALL DMCDiagnosticsOn(HANDLEDMC hdmc, PSZ pszFileName, BOOL fAppend);

Turn on diagnogticsto log al communications to the controller.

hdmc

Handleto the Gdlil contraller.

pszFileName

Fle namefor the diagnodtic file.

fAppend

TRUE if thefile will open for gppend, otherwise FALSE.

DM CDiagnosticsOff
LONG FAR GALILCALL DMCDiagnosticsOff(HANDLEDMC hdmc);

Turn off diagnogticslog.

hdmc
Handleto the Galil controller.

DM CGetTimeout
LONG FAR GALILCALL DMCGetTimeout(HANDLEDMC hdmc, LONG FAR* pTimeout);

Get current time-out vaue.

hdmc

Handle to the Gdlil contraller.

pTimeout

Buffer to receive the current time-out vaue in milliseconds.

DM CSetTimeout

LONG FAR GALILCALL DMCSeTimeout(HANDLEDMC hdmc, LONG ITimeout);

Sattime-out vaue. If thetime-out vaueis st to zero, the DLLswill ignoretime-out errors. Thisisuseful for sending
Gdil commands which do not return aresponse, such as providing recordsto the DL or QD commands.

hdmc

Handle to the Gdil contraller.

I Timeout

Time-out vauein milliseconds.
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DMCGetDday
LONG FAR GALILCALL DMCGetDday(HANDLEDMC hdmc, LONG FAR* pDéday);

Get communicationsdelay vaue. Thedeay isashort pause between awrite to and read from the Gail controller.
*** THISFUNCTION ISOBSOLETE. DELAY ISNO LONGER USED ***

hdmc

Handleto the Gdil contraller.

pDelay

Buffer to recelve the current delay vauein milliseconds.

DM CSetDelay
LONG FAR GALILCALL DMCSetDday(HANDLEDMC hdmc, LONG IDday);

Set communications delay vaue. The delay isashort pause between awrite to and read from the Galil controller.
*** THISFUNCTION ISOBSOLETE. DELAY ISNO LONGER USED ***

hdmc

Handle to the Gdlil controller.
IDelay

Delay vauein milliseconds.

DMCWriteData
LONG FAR GALILCALL DMCWriteDataHANDLEDMC hdme, PCHAR pchBuffer, ULONG chBuffer, PULONG
pul BytesWritten);

Low-level I/O routine to write datato the Gdlil controller. Datais written to the Galil controller only if it is"ready” to
receiveit. Thefunction will attempt to write exactly chBuffer charactersto the controller.

Note: For Win32 and WinRT driver the maximum number of bytes which can be written each timeis 64.
Thereare no restrictions with the Galil driver.

hdmc

Handle to the Gdlil contraller.

pchBuffer

Buffer to write the data from. Data does not need to be NUL L terminated.
cbBuffer

Length of the datain the buffer.

pulBytesWritten

Number of bytes written.

DMCReadData
LONG FAR GALILCALL DMCReadDaa(HANDLEDMC hdmc, PCHAR pchBuffer, ULONG chBuffer, PULONG

pulBytesReed);

Low-leve 1/O routine to read data from the Galil controller. The routine will read what ever is currently in the FIFO
(bus contraller) or communications port input queue (serid controller). The function will read up to coBuffer
charactersfrom the controller. The data placed in the user buffer (pchBuffer) isNOT NULL terminated. The data
returned is not guaranteed to be acomplete response - you may haveto call this function repeatedly to get acomplete

response.
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Note: For Win32 and WInRT driver the maximum number of bytes which can be read each timeis 64. There
areno restrictions with the Galil driver.

hdmc

Handle to the Gdil controller.

pchBuffer

Buffer to read the datainto. Datawill not be NULL terminated.
cbBuffer

Length of the buffer.

pul BytesRead

Number of bytes read.

DM CAddGalilRegistry and DMCAddGalilRegistry2
LONG FAR GALILCALL DMCAddGAilRegistry(PGALILREGISTRY pgdlilregistry, PUSHORT pusController);
LONG FAR GALILCALL DMCAddGAilRegistry2(PGALILREGISTRY 2 pgdilregistry2, PUSHORT pusController);

Add aGdil controller to the Windows registry. The controller number is returned in the argument pusController. The
DMCAddGdilRegistry2 function is areplacement for DMCAddGdilRegistry. Both functions are compatible with
each other.

pgalilregistry/pgalilregistry2

Pointer to aGALILREGISTRY or GALILREGISTRY 2 struct.
pusController

Buffer to receive the Gdlil controller number.

DM CM odifyGalilRegistry and DM CM odifyGalilRegistry2
LONG FAR GALILCALL DMCModifyGailRegistry(USHORT usContraller, PGALILREGISTRY pgdilregistry);
LONG FAR GALILCALL DMCModifyGdilRegistry2(USHORT usController, PGALILREGISTRY 2

pgdilregistry2);

Change a Gdil controller in the Windows registry. The DMCM odifyGdilRegistry2 function is a replacement for
DMCModifyGalilRegistry. Both functions are compatible with each other.

usController

Gdlil controller number.

pgalilregistry/pgalilregistry2

Pointer to aGALILREGISTRY or GALILREGISTRY 2 struct.

DM CGetGalilRegistrylnfo and DM CGetGalilRegistryl nfo2
LONG FAR GALILCALL DMCGeGdilRegistrylnfo(USHORT usContraller, PGALILREGISTRY pgdlilregistry);
LONG FAR GALILCALL DMCGeGdilRegistrylnfo2(USHORT usController, PGALILREGISTRY 2

pgdilregistry2);

Get Windows regigtry information for agiven Galil controller. The DMCGetGdilRegistrylnfo2 functionisa
replacement for DMCGetGdilRegistryInfo. Both functions are compatible with each other.

usController

Gdil controller number.

pgalilregistry/pgalilregistry2

Pointer to aGALILREGISTRY or GALILREGISTRY 2 struct.

DM CEnumGalilRegistry and DM CEnumGalilRegistry2
LONG FAR GALILCALL DMCEnumGdilRegistry(USHORT FAR* pusCount, PGALILREGISTRY pgdilregistry);
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LONG FAR GALILCALL DMCEnumGdilRegistry2(USHORT FAR* pusCount, PGALILREGISTRY 2
podilregistry?2);

Enumerate or ligt dl the Galil controllersin the Windows registry. The user needs to make two callsto this function.
Thefirg cal should have aNULL for the argument pgdilregistry. The number of GALILREGISTRY structs (number
of Gdlil controllersin the Windows registry) will be returned in the argument pusCount. The second call should have
sufficient memory alocated for al the GALILREGISTRY gtructsto be returned and pass the pointer to that memory
asthe argument podilregigtry. It isthe users responsibility to alocate and free memory to hold the GALILREGISTRY
gructs. The DMCEnumGalilRegistry2 function is areplacement for DMCEnumGalilRegistry. Both functionsare
compatible with each other.

pusCount

Pointer to the number of GALILREGISTRY gructs returned.
pgalilregistry/pgalilregistry2

Pointer to aGALILREGISTRY or GALILREGISTRY 2 struct.

DMCDeeteGalilRegistry
LONG FAR GALILCALL DMCDdeteGdilRegistry(SHORT sContraller);

DeleteaGdil controller inthe Windows registry.

sController
Gdlil controller number. Use -1 to delete dl Gdil contrallers.

DM CRegister PnpControllers
LONG FAR GALILCALL DMCRegigterPnpController(USHORT* pusCount);

Update the Windows registry for dl Galil plug-and-play controllers. Thisfunction may add new controllersto the
registry or update existing ones.

Note: Thisfunctionisfor the DMC-1600 and DMC-1700 operating under Win16 and Windows NT only.

pusCount
Pointer to the number of Gdlil plug-and-play controllersregistered (and/or updated).

DM CWaitFor M otionComplete
LONG FAR GALILCALL DMCWaitForMationComplete(HANDLEDMC hdmc, PSZ pszAxes, SHORT

fDispatchM sgs);
Wait for motion complete by creating athread to query the controller. The function returns when motion is complete.

hdmc

Handleto the Gdil contraller.

pszAxes

Which axestowait for: X, Y, Z, W, E, F, G, H, or Sfor coordinated motion. To wait for more than one axis (other than
coordinated motion), smply concatenate the axis lettersin the string.

fDispatchMsgs

Set to TRUE if you want to get and dispatch Windows messages while waiting for motion complete. Thisflag isdways
TRUE for Win16.

DM CStartDeviceDriver
LONG FAR GALILCALL DMCSatDeviceDriver(USHORT usController);
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Start the device driver associated with the given controller. All controller handles must be closed. Use this function to
recycle the device driver after making a configuration change through the Windows registry. For bus controllers only.
For Win32 only.

usController
Gdlil controller number.

DM CStopDeviceDriver
LONG FAR GALILCALL DMCStopDeviceDriver(USHORT usController);

Stop the device driver associated with the given controller. All controller handles must be closed. Use this function to
recycle the device driver after making a configuration change through the Windows registry. For bus controllers only.
For Win32 only.

usController
Gdil controller number.

DM CDownloadFirmwar eFile
LONG FAR GALILCALL DMCDownloadFrmwareFlg(HANDLEDMC hdmc, PSZ pszFileName, SHORT

fDisplayDidog);

Update the controller's firmware. This function will open abinary firmware file and refresh the flash EEPROM of the
controller.

Note: Thisfunctionisfor the DMC-1200, DMC-1600, DMC-1700, DMC-1800, and DMC-2000 only.

hdmc

Handleto the Gdil controller.

pszFileName

File name to download to the Gdlil controller.

fDisplayDialog

Display aprogress didog while the firmware file is being downloaded.

DM CSelectController
SHORT FAR GALILCALL DMCSdectContraller(HWND hwnd);

Sdect aGdil motion controller from alist of registered controllers. Returns the sdlected controller number or -1 if no
controller was sdlected.

Note: Thisfunction invokes a dialog window.

hwnd
Thewindow handle of the cdling application. If NULL, the window with the input focusis used.

DM CEditRegistry
VOID FAR GALILCALL DMCEditRegistry(HWND hwnd);

Edit the Windows registry: add, change, or delete Gdlil motion controllers.
Note: Thisfunction invokes a dialog window.

hwnd
Thewindow handle of the calling application. If NULL, the window with the input focusis used.
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Application Programming Topics
Downloading Programs to the Controller

Two AP functions are provided to download Gadlil language programs to the contraller: DM CDownloadFile and
DMCDownloadFromBuffer. DMCDownloadFromBuffer assumesthet each line of one or more commandsis
separated by a CR/LF, just asif your buffer was amirror image of atext file. The program label argument can be used
to download the Galil language program to a specific label or program line, or may be st to NULL to replace any
exiging Gdil language program.

Y ou may aso usethe Galil "DL" command to build your own download function. If you do, make surethat you set
the time-out (using the API function DM CSetTimeout) to zero asthe DL command will not return an acknowledgment
from the controller (except in the case of an error) until the end of file character (\' or Cntl-Z) issent. Remember to
restore the time-out value before exiting your function.

Interrupt Handling

Application programs can receive natification of interrupts from the controller by handling the
WM_DMCINTERRUPT message which is defined in DMCCOM.H. ThewParam or WORD parameter of the
messege contains the interrupt status from the controller. The [Param or DWORD paramete isthe HANDLEDMC
(which was returned from DM COpen or DMCOpen2), which is useful if you have more than one controller ingtalled
which may issueinterrupts. The WM_DMCINTERRUPT messageis posted to your gpplication using either

PostM essage or Post ThreadM essage depending on if you set the interrupt natification to awindow handle (HWND) or
athread Id (seethetext for API functions DMCOpen and DMCOpen2). Interrupt notification can be changed by
using the API function DM CChangel nterruptNotification. For standard Windows SDK programming, the
WM_DMCINTERRUPT messageisretrieved by using GetMessage for HWND or GetThreadM essage for thread 1d.

For MFC applications, you will need the following code:

Inyour .H file, manudly add the function prototype for the interrupt handling function to your message map, after the
Class Wizard comments.

I{{ AFX_MSG(CMyApp)

afx_msg void OnTimer(UINT nIDEvent);

afx_msg void OnCommandl

afx_msg void OnCommand2

INYARX_MSG

afx_msg LONG OnDMClnterrupt(UINT nWP, LONG nLP);
DECLARE_MESSAGE_MAR()

Inyour .CPPfile, manualy add the ON_MESSAGE macro to your message map, after the Class Wizard comments.
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BEGIN_MESSAGE_MAP(CMyApp, CWinApp)
I{{AFX_MSG_MAP(CMyApp)
ON_WM_TIMER()
ON_COMMAND(IDC_COMMANDZ1, OnCommand1)
ON_COMMAND(IDC_COMMAND2, OnCommand?)
IR}AFX_MSG_MAP
ON_MESSAGE(WM_DMCINTERRUPT, OnDMClnterrupt)
END_MESSAGE_MAP()

Inyour .CPPfile, manualy add the interrupt handling function:

LONG CMyApp::OnDMCInterrupt(UINT nWP, LONG nLP)

{
short nStatus = (short)nWP,

return OL;
}

For OWL applications, you will need the following code:
Inyour .H file, manualy add the function prototype for the interrupt handling function in the reponse table.

I{{MyApplicationRSP_TBL_BEGIN}}
protected:

void CommandL ();

void Command2 ();

LRESULT Dmclnterrupt (unsigned int, long);
I{{MyApplicationRSP_TBL_END}}
DECLARE_RESPONSE_TABLE(MyApplicaion);
}, I{{MyApplication}}

Inyour .CPPfile, manualy add the EV_MESSAGE macro to your response table.

DEFINE_RESPONSE_TABLE1(MyApplication, TApplication)

I{{MyApplicationRSP_TBL_BEGIN}}
EV_COMMAND(IDC_COMMAND1, Commandl),
EV_COMMAND(IDC_COMMAND1, Command?),
EV_MESSAGE(WM_DMCINTERRUPT, DMClnterrupt),

I{{MyApplicationRSP_TBL_END}}

END_RESPONSE TABLE;

Inyour .CPPfile, manualy add the interrupt handling function:
LRESULT MyApplication::DMClnterrupt (unsigned int message, long messagel)
{

short nStatus = (short)messege;

return OL;
}
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Diagnostics

There aretwo AP functions DM CDiagnosticsOn and DM CDiagnosti csOff which can be used to provide adetailed
trace of communications between your application and the controller. The trace output gets very large very quickly,
but it does provide alot of detail, especidly when error conditions arise.

To aut down on the amount of trace being output, call DM CDiagnosticsOn as close to the part of your program you
wish to debug as possible. In addition, DM CDiagnosticsOn can be called with a flag to gppend trace output rather than
replace trace output.

Managing the Time-out and Delay Values

Thetime-out value used by the API functionsis often misinterpreted. The time-out vaueis used by AP functions
such as DM CCommand to control how long the function will wait before being able to send a command to the
controller (controller status set to ready-to-receive) or how long to wait for acomplete response (usudly a™:" or "?").
Lowering the time-out value does not mean that the DM Command or other API functions will respond faster, as most
of thetime the API functions return long before the time-out has expired. Infact, setting the time-out value too low
will cause some functions, such as DMCDownloadFiletofail. For most Gail commands and AP functions, the default
vaue of 1000 isusudly adeguate. Some Galil commiands such as master reset ("R*S or the API function
DMCMagterReset) may take up to five seconds to complete, so the time-out value may need to be temporarily raised.
If you do not care about the response from the controller and/or about time-out conditions, you can set the time-out
velueto zero.

Thetime-out vdueisinitidized to the value stored in the Windows Registry database each time you cal DM COpen.
Y ou can get the current time-out vaue with the AP function DMCGetTimeout. 'Y ou can set the current time-out value
with the AP function DMCSetTimeout.

Note: the lowest you can set the time-out value in the Windows Registry databaseis 1 ms. The default
time-out value is 1000 ms or 1 second.

Delay isno longer used by DMCWIN. Changing itsvauewill have no effect on any AP functions.

Receiving Large Amounts of Data from the Controller

Most Gdlil language commands return less than 256 characters of deta. There are, however, some exceptions such as
"LS'tolig aprogram and "QU" to upload an aray. Sinceit isinefficient to alocate a gtatic buffer to handle the largest
possible amount of data returned from the controller, how do we handle this case? Call the AP function

DM CCommand with your "norma" size buffer and inspect the return code. If itisDMCERROR_RESPONSEDATA,
your "normd" sze buffer is much too smdl and must beincreased. The return code DMCERROR_RESPONSEDATA
means that an interna buffer used to hold response data overflow has been exceeded and data has been lost. The
interna buffer is gpproximatdy 8K in sizeto give you an ideahow large your "normd" buffer needsto be.

If the return code is DMCERROR_BUFFERFULL, you can retrieve the rest of your response data by calling the API
function DMCGetAdditionalResponse. The API function DM CGetAdditional Responselen will provide the length of
buffer needed to retrieve the balance of the data from DMCCommand. For example:
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longrc;
long IDatalength;
char szBuffer[256];

rc = DMCCommand(hdmc, "QU ARRAY 1[]", szBuffer, sizeof (szBuffer));
if (rc == DMCNOEROR)
; I* return success*/
dseif (c == DMCERROR _BUFFERFULL)
{
rc = DM CGetAdditiona Responsel_en(hdmc, & IDatalength);
if (rc == DMCNOERROR)
{
char* pBuffer = (char*)malloc(IDatalength);
if (pBuffer)
{
rc = DM CGetAdditiona Response(hdmc, pBuffer, IDatal_ength);
if (rc'= DMCNOERROR)
; I* return an error */
free(pBuffer);
}
dse
; I* return an error */

}
}

dse
; [* retun an error */

Low-Level I/O

There are two functions available for performing low-level 1/0: DMCWriteDataand DMCReadData. They areided if
you need to send data to the controller which istime critical, such as contour data.or linear interpolation segments. The
most important point to remember if you use DMCWriteData to send commands to the controller, isthat you need to
periodicdly cal DMCReadData or DMCClear to clear the outbound FIFO or communications buffer. Failureto do so
will cause communications and gpplication programsto halt if the outbound FIFO or communications buffer fills up.
On G4l bus controllers, the outbound FIFO is configured to hold 256 bytes.

Multiple Thread Applications

If you are using multiple threads in your application program and more than one thread makes cdlsto the Galil DLLS,
you should wrap each Galil AP call with acritical section. Thiswill ensure the integrity of each transaction with the
controller. For example:

EnterCritical Section(&Crit Sec);
rc = DMCCommand( hDnc, szCMD, szResponse, sizeof (szResponse));
LeaveCritical Section(&Crit Sec);

Do not forget to initidize the critical section in your application startup and delete the critical section in your
application shutdown.

Waiting for Motion to Complete

A common programming task in communicating with Galil contrallersis having to write await for motion to complete
routine. Thisis because sending a Gdil command such as AMX (wait for the motion on the X axisto complete before
continuing) from the PC to the controller will cause communications to/from the controller to stop until the motionis
complete. Thereisan APl named DM CWaitForMationComplete which does most of the work for you. For Win32
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environments, the function is multi-threaded so asto query the controller in the mogt efficient manner. The function
has an argument named fDispatchMsgswhich is used to determine whether or not to keep getting and dispatching
Windows messages while waiting. For Win16 environments, thisargument isignored; thet is, it isalways TRUE. For
Win32 console programs or program threads which have no windows, the argument should be set to FALSE sincethere
isno message loop. For Win32 programs or program threads which have windows, the argument should be set to
TRUE s0 your program can continue to process messages while waiting.

If you are using multiple threadsin your application program and more than one thread makes calsto the Galil DLLS,
you should not use the DM CWaitForM otionComplete function. Instead, you should build your

WaitForM otionCompl ete function using the sample code below. Note that for multithreaded applications, it is
assumed that you will wrap callsto the Gail DLLswith critical sections. The sample code below assumes that you
have adready dlocated and initided a critica section asaglobd variable.

typedef struct _MOTI ONTHREAD

{
HANDLEDMC hDnrt;
char szAxes[ 16];
| ong rc;
DWORD Thr eadl d;

} MOTI ONTHREAD;
DWORD W NAPI Mot i onConpl et eThr ead( LPVO D pArgs);

LONG Wai t For Mot i onConpl et e( LONG hDnt, PSZ pszAxes, SHORT f Di spat chMsgs)
{

| ong rc = WAIT_OBJECT_O + 1;
DWORD Thr eadl d;
HANDLE hThr ead;

MOTI ONTHREAD  nt ;

if (!pszAxes)
return DMCERROR_ARGUMENT;

nt. hbnt = hDnt;

strcpy(nt.szAxes, pszAxes);

nm.rc = 0;

nt . Threadld = Get Current Threadl d();

hThread = CreateThread(NULL, 0, MtionConpl eteThread, (LPVO D)é&nt, O,
&Threadl d) ;

if (!hThread)
return DMCERROR_DRI VER;

if (fDi spatchMsgs)
{
while (rc !'= WAI T_OBJECT_O)
{
rc = MsgWai t ForMul ti pl eObj ects(1, &hThread, FALSE, | NFIN TE,
QS_ALLI NPUT) ;
if (rc == WAIT_OBJECT_O + 1)
{
MSG  nBgQ;
whi l e (PeekMessage( &rsg, NULL, 0, 0, PM REMOVE))
{
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}

if (nmsg. message == WM_MOTI ONCOMPLETE)
{

rc = WAIT_OBJECT_O;

br eak;

}

Tr ansl at eMessage( &nsg) ;
Di spat chMessage( &nsg) ;

}
}

el se
Wi t For Si ngl eObj ect (hThread, | NFINITE);

Cl oseHandl e(hThread);

return nt.rc;

DWORD W NAPI Mot i onConpl et eThread(LPVO D pArgs)

{

i nt i;

i nt bLoop;

i nt i Axes;

| ong rc = OL;

char szCMD[ 8] ;

char szResponse[ 32] ;

MOTI ONTHREAD*  prt = ( MOTI ONTHREAD*) pAr gs;

if (!pnt)
{
Exi t Thr ead( ( DWORD) DMCERROR_DRI VER) ;
return ( DWORD) DVCERROR DRI VER;

}

/1 How many axes?
i Axes = strlen(pnt->szAxes);

for (i = 0; i < iAxes; i++)
{
/1 Check each axis in turn
bLoop = TRUE;
sprintf(szCMVMD, "Mc B&g\r", pnt->szAxes[i]);
/1 Loop while notion is not conplete
whi l e (bLoop)
{
EnterCritical Section(&m Crit Sec);
rc = DMCCommand( pnt - >hDnt, szCMD, szResponse,
si zeof (szResponse) ) ;
LeaveCritical Section(&m Crit Sec);
if (rc == DMCNOERROR)
{
if (!atoi(szResponse))
bLoop = FALSE;
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el se
Sl eep(5);
}
else if (rc == DMCERROR_TI MEQUT)
; /1 Do nothing
el se
bLoop = FALSE;

}

if (pnt->Threadl d)
Post Thr eadMessage( pnt - >Thr eadl d, WM _MOTI ONCOVPLETE, 0, O0);

pnt->rc = rc;
Exi t Thread(0);

return O;

}

Binary Communications (DMC-1200, DMC-1600, DMC-1700, DMC-1800, and
DMC-2000 Only)

All Gdil controllers are communicated with in ASCII format. Theat is, you send commandsin ASCII and the controller
respondsin ASCII. The Galil DMC-1200, DMC-1600, DM C-1700, and DMC-2000 add abinary form of
communication: you can send commandsin binary format. The controller respondsto binary commands the same as
ASCIl commands. by ASCII. The advantage of sending commandsin binary is speed of execution. If the commandis
aready in binary form, it does not need to be decoded by the controller resulting in higher throughput.  Sending contour
datais one areawhere speed is critica and may gain from sending commands in binary.

Usethe API function DM CBinaryCommand to send acommand to the controller in binary. Usethe API function
DMCSendBinaryFile to send afile of binary commandsto the controller. In addition, there are API functionsto
convert commeands and files to/from ASClI/binary. Notethat converting acommand from ASCII to binary in-line or
on-the-fly will may ill result inimproved throughput. An example follows of converting acommand from ASCII to
binary on-the-fly then sending it to the contraller.

LONG rc;

CHAR szConmand = "PR1000, 2000"

CHAR szResponse[ 256];

BYTE Bi naryCommand[ 32] ;

ULONG Bi nar yConmandLengt h;

/1 Convert a command from ASCI| to binary
rc = Ascii CommandToBi nar yCommand(szComuand, strl en(szConmand),
Bi nar yCommand,

si zeof ( Bi naryCommand), &Bi naryCommandLengt h);

/1 Send the binary command to the controller and get the response
rc = Bi naryCommand( Bi nar yConmand, Bi naryConmandLength, szResponse,
si zeof (szResponse) ) ;

Data Record Access (DMC-1600, DMC-1700, and DMC-1800 Only)

The Galil DMG-1600, DM G-1700, and DM C-1800 add a new fegture caled Data Record Access. The Gdil DMG
1600, DM C-1700, and DMC-1800 can provide, at specified intervals, a data record containing stetus information for
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the controller in generd and for eech axis. The datarecord is sent from the contraller to the Windows DriversDLLs
using either DMA (DM G-1700 only) or asecondary FIFO channel. The Gail command "DR" isused to set the Data
Record Access method (DMA or FIFO) and the refresh rate. The datarecord is dways available, even if the primary
FIFO channel is blocked because atrip-point (such as after motion) is pending. The standard data record structureis as

follows:

General Information

unsigned short int SampleNumber

unsigned cher InputO (Inputs 0 - 7)
unsigned cher Inputl (Inputs 8 - 15)
unsigned cher Input2 (Inputs 16 - 23)
unsigned cher Input3 (Inputs 24 - 31)
unsigned cher Input4 (Inputs 32 - 39)
unsigned cher Input5 (Inputs 40 - 47)
unsigned cher Input6 (Inputs 48 - 55)
unsigned cher Input7 (Inputs 56 - 63)
unsigned cher Input8 (Inputs 64 - 71)
unsigned cher Input9 (Inputs 72 - 79)
unsigned cher OutputO (Outputs 0 - 7)
unsigned cher Outputl (Outputs 8 - 15)
unsigned cher Output2 (Outputs 16 - 23)
unsigned cher Output3 (Outputs 24 - 31)
unsigned cher Output4 (Outputs 32 - 39)
unsigned cher Output5 (Outputs 40 - 47)
unsigned cher Output6 (Outputs 48 - 55)
unsigned cher Output? (Outputs 56 - 63)
unsigned cher Output8 (Outputs 64 - 71)
unsigned cher Output9 (Outputs 72 - 79)
unsigned cher ErrorCode

unsigned cher Status

unsigned short int SegmentCount (S)
unsigned short int CoordinatedM oveStatus (S)
long CoordinatedMoveDistance (S)

Some firmware revisons dso include information for the coordinated motion T axis, which repeetsthe last
threeitems:

unsigned short int SegmentCount (T)
unsigned short int CoordinatedM oveStatus (T)
long CoordinatedMoveDistance (T)

AxisInformation (Repeated for each Axis)
unsgned shortint  Status

unsigned cher Switches
unsigned cher StopCode

long ReferencePostion
long MotorPosition
long PostionError
long AuxillaryPogtion
long Veocity

shortint Torque

shortint Anaog Input*

* Since the Anadog Input datais contained in the Axis Information section, you can only retrieve data for the
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andog inputs up to the number of axes on your contraller. Thisisbecause Analog Input 1 iswith the X axis
information, Anaog Input 2 iswith the Y axisinformation, and so on.

Six AP functions are provided to use the Data Record Access feature. DM CRefreshDataRecord gets anew copy of
the datarecord and placesit in syssem memory. Thisfunction must be called each time you wish to update the data
record. DMCGetDataRecord and DM CGetDataRecordByltemld get a specific datarecord item from the copy of the
datarecord dready in memory. The header file DMCDRC.H defines severa enumswhich ligt dl the datarecord item
by offsets and by Ids. DM CCopyDataRecord is used to copy the data record from system memory to alocd buffer in
your gpplication program. In order to determine how large the locd buffer must be, you must call
DMCGetDataRecordSize.

Thefollowing sample code demonstrates how to retrieve the motor position for the X, Y, and Z axes.

| ong rc;
| ong xPos, yPos, zPos;
USHORT usDat aType;

/* Refresh the data record - we want conparable information (sane sanple
period or tinme interval) for all three axes */

rc = DMCRefreshDat aRecor d( hdnc, O0);

/* Note: always set the data type argunment to O before calling

DMCGet Dat aRecord, unless you know the data type. Acceptable data types
are listed in the enum DMCDat aRecor dTypes in DMCDRC. H */

/* Get the X axis motor position */
usDat aType = O;
rc = DMCGet Dat aRecor d( hdnc, REV4AGenOf f Axi s1,
REV4AXi sOf f Axi sMbt or Posi ti on, &usDataType, &xPos);

/* Get the Y axis motor position */
usDat aType = O;
rc = DMCGet Dat aRecor d( hdnc, REV4AGenOf f Axi s2,
REV4AXi sOf f Axi sMbt or Posi ti on, &usDataType, &yPos);

/* Get the Z axis motor position */
usDat aType = O;
rc = DMCGet Dat aRecor d( hdnc, REV4AGenOf f Axi s3,
REV4AXi sOf f Axi sMbt or Posi ti on, &usDataType, &zPos);

You will notice that the offset congtants are prefixed with arevision number. Thisis because the datarecord structure
is periodically updated. In order to determine which revision of the Data Record Access fegture is avail able on your
controller, cal the API function DM CGetDataRecordRevison. In order to insulate your program from changesin
offset vaues, you could usethe API function DM CGetDataRecordBYyIteml d instead of the AP function
DMCGetDataRecord. Because DM CGetDataRecordByltemld uses |dswhich never change over time, you will never
have to modify your gpplication program if new firmware on your controller changes the datarecord structure. Thereis
avery dight performance pendty. The above example usng DM CGetDataRecordByltemid is repeated below:

/* Refresh the data record - we want conparable information (sane sanple
period or tinme interval) for all three axes */
rc = DMCRefreshDat aRecor d( hdnc, O0);

/* Get the X axis motor position */
rc = DMCGet Dat aRecor dByltem d( hdnt, DRI dAxi sMot or Posi ti on, DRI dAxisl,
&usDat aType, &xPos);
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/* Get the Y axis motor position */
rc = DMCGet Dat aRecor dByltem d(hdnt, DRI dAxi sMot or Posi ti on, DRI dAxi s2,
&usDat aType, &xPos);

/* Get the Z axis motor position */
rc = DMCGet Dat aRecor dByltem d( hdnt, DRI dAxi sMot or Posi ti on, DRI dAxi s3,
&usDat aType, &xPos);

Data Record Access Using DMCCopyDataRecord or the QR Command

Some controllers such as the DM G-1802 and the DM C-2000 do not implement the Data Record Access feature with a
secondary communications channel. They do, however, support aform of Data Record Access viathe QR command.
This command returns, in binary format, acopy of the current data record on demand. Thereisno need to cdl the
function DM CRefreshDataRecord. Usethe DMCDATARECORDQR gtructure (defined in DMCDRC.H) to overlay
the binary data returned. It can be used with the function DMCCommand in the following way:

LONG rc;
DMCDATARECORDQR MyDat aRecor dOQR;

rc = DMCCommand( hdnc, "QR\r", &MWDataRecordQR, sizeof (MyDataRecordQR));

The QR command can return afull copy of the datarecord or a subset depending on the arguments used with it. For
more information, consult the Gail Command Reference for your controller.

Note: you may wish to dter the DMCDATARECORDQR structure depending on your controller's configuration. See
the header file DMCDRC.H for more details.

For controllers which implement the Data Record Access fegture with a secondary communications channel,

the function DM CCopyDataRecord can be used to retrieve a copy of the current data record (current as of thelast call
to the function DM CRefreshDataRecord). The structure DMCDATARECORD can be used astemplaefor the deta
returned. The actua length of the data returned can be determined by using the function DM CGetDataRecordSize. Y ou
MUST dlocate sufficient storage for the entire data record before calling the function DM CCopyDataRecord. An
examplefalows

LONG rc;
USHORT Recor dSi ze;
DMCDATARECORD MyDat aRecor d;

rc = DMCGet Dat aRecor dSi ze(hdnt, &RecordSi ze);
i f (sizeof(MDataRecord) >= RecordSize)
/1 Safe to make call
rc = DMCCopyDat aRecor d( hdnt, (PVO D) &WDat aRecord) ;
el se
/1 Must allocate nore storage by adjusti ng DMCDATARECORD st ruct ure

Note: you may wish to ater the DMCDATARECORD sructure depending on your controller's configuration. Seethe
heeder file DMCDRC.H for more detalls.

Sample Programs

A number of sample programs areincluded in the DMCWIN directory under \C\Samples, \CPP\Samples and
\VB\Samples.
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Visual Basic Sample Program

ThereisaDLL routine declaration module named DMCCOM.BAS that should beincluded in every VB program that
usesour DLLs. Thisdeclaration file comesin 16 bit format (DMCCOM.BAS) and 32 hit format
(DMCCOM40.BAS).

If you areusing VB verson 3.0, use the ‘vitest.mak’ sample program. For VB verson 4,5 and 6 use ‘ vbtest40.vbp'.

C/C++ Sample Programs

There are anumber of sample gpplications written for both C and C++. The C programs are intended for those
interested in using the standard DMCCOM .H functions while the C++ programs are intended for those interested in
using the DMCWIN.H classlibrary.

Distributing Your Application

Thefallowing shows how to ingtall the gppropriate device drivers for each Windows environment. SeetheFileList
section below for acomplete distribution list. For additiond information, please consult DISTNOTE.TXT located
withinthe DMCWIN directory.

For Windows 3.x

Copy DMC16.DLL to the WINDOWS\SY STEM directory.
For bus controllers, copy DMCBUS16.DLL to the WINDOWS\SY STEM directory.
For serid controllers, copy DMCSER16.DLL to the WINDOWS\SY STEM directory.

For al bus controllers, copy VXD.386 to the WINDOWS\SY STEM directory.
For al PCI bus controllers, copy GALIL.386 to the WINDOWS\SY STEM directory.

Y ou must dso modify the SY STEM.INI file located in the WINDOWS directory. In the section named 386Enh, add
the line device=vxd.386. For example:

[ 386Enh]
devi ce=vxd. 386

If you are using aPPCl bus controller such asthe DM C-1800, you must dso modify the SY STEM.INI to includethe
following line:

[ 386Enh]
devi ce=gal il . 386

Note: Thedevicedriver file GALIL.386isonly required if you areusing a PCl buscontroller such asthe

DMC-1800 and you arealso using interrupts. Thisfileisnot required for other controllersor if you are
not using interrupts.

For Windows NT and Windows 95/98
Copy DMC32.DLL to the WINDOWS\SY STEM (or SY STEM32 for NT) directory.

For bus controllers, copy DMCBUS32.DLL to the WINDOWS\SYSTEM (or SY STEM32 for NT) directory.
For serid controllers, copy DMCSER32.DLL to the WINDOWS\SY STEM (or SY STEM32 for NT) directory.

For universal serid bus (USB) controllers, copy GALILUSB.SY Sto the WINDOWS\SY STEM32DRIVERS directory.
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For Windows NT
If you are using the WinRT drivers:

Copy WINRT.SY Sto the WINDOWS\SY STEM32DRIVERS directory.

If you are using the Gdlil drivers.

For 1SA bus controllers, copy GALIL.SY Sto the WINDOWS\SY STEM32DRIVERS directory.

For PCI or CompactPCI bus controllers, copy GALILPCI.SY Sto the WINDOWS\SY STEM32DRIVERS directory.

For Windows 95/98
If you areusing the WinRT drivers

Copy WRTDEVO.VXD to the WINDOWS\SY STEM\V MM 32 directory
Copy WRTDEV1.VXD to the WINDOWS\SY STEM\V MM 32 directory
Copy WRTDEV2.VXD to the WINDOWS\SY STEM\V MM 32 directory
Copy WRTDEV3.VXD to the WINDOWS\SY STEM\V MM 32 directory

If you are using the Gdlil drivers:

For ISA bus controllers, copy GALIL.VXD to the WINDOWS\SY STEM\V MM 32 directory.

For PCI or CompactPCl bus controllers, copy GALILPCI.VXD tothe WINDOWSSY STEM\V MM 32 directory.

For plug-and-play controllers (DM G-1600, DM C-1700, and DM G-1800), copy GALILPNP.VXD tothe

WINDOWSSY STEM directory.

Partial File List

C/C++ Programming Header Files
DMCCOM H

DMCDRC.H

DMCDRCO.H

C++ Programming Files
DMCWIN.H
DMCWIN.CPP

32-Bit Files
DTERM32.EXE
DMCREG32.EXE
DMCBATCH.EXE
GALILUSB.SYS
For Windows NT
DMC32DLL (in\Windows\System32)
DMCBUS32DLL (in\Windows\System32)
DMCSER32DLL (in\Windows\System32)

(in\Windows\System32\Drivers)

WINRT.SYS (in\Windows\System32\Drivers)
GALIL.SYS (in\Windows\System32\Drivers)
GALILPCLSYS (in\Windows\System32\Drivers)
For Windows 95/98
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DMC32.DLL (in\Windows\Systemn)
DMCBUS32DLL (in\Windows\System)
DMCSER32DLL (in\Windows\System)
WRTDEVOVXD (in\Windows\System\Vmm?32)
WRTDEVLVXD (in\Windows\System\Vmm?32)
WRTDEV2VXD (in\Windows\System\Vmm?32)
WRTDEV3VXD (in\Windows\System\Vmm?32)

GALIL.VXD (in\Windows\System\Vmm?32)
GALILPCIVXD (in\Windows\System\Vmm?32)
GALILPNPVXD (in\Windows\System\Vmm32)

16-Bit Files

DTERM16.EXE

DMCREG16.EXE

DMC16.DLL (in \Windows\System)

DMCBUSI6.DLL (in\Windows\System)
DMCSER16DLL (in\Windows\System)
VXD.386 (in\Windows\System)

For Visual Basic 3.0
DMCCOM.BAS

Test Project
VBTEST.FRM
VBTEST.MAK

For Visual Basic 4.0 and Higher
DMCCOM40.BAS

Test Project

VBTEST40.FRM

VBTEST40VBP
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