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Interface dll - MANUALCMM.DLL (ver 1.30)
Installation Information for ENC7480/ENC7360 (GMServer.exe ver 30)

Preface 
The interface is generally implemented for any manual CMM communicating though TCP/IP (UDP or TCP), GPIB, SERIAL interface and with any protocol (communication strings). 
For cases when manufacturer supplies a dynamic loaded library (DLL) with communication card, Generic Machine Server (GMServer) was devised to mediate the communication between PCDMIS running MANUALCMM.DLL and the manufacturer’s DLL. The goal is to have one generic access to all kinds of hardware. Currently two hardware interfaces are fully supported by GMServer – ENC7480 and GmsSimulator (testing dll)

EXAMPLES DE CONFIGURATIONS, WINDOWS 7-32
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EXAMPLES DE CONFIGURATIONS, WINDOWS 7-64
(ENC7360 CARD IS NOT SUPPORTED IN X64)
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1. Generic Machine Server (GMServer.exe) 

GMServer – is TCP-IP server which loads dynamically third party DLLs which communicate with hardware (interfaces supported devices). MANUALCMM.DLL behaves as TCP/IP client to this server.

Configuration of GMServer - GMS.XML

· INTERFACE - mandatory, Currently implemented two interfaces ENC7480, ENC7360 and SIMULATOR 
· TCPPortNumber  - optional parameter, TCP port on which GMS connects to MANUALCMM.DLL connection, defaults to port 1390.
· [bookmark: _GoBack]WINDOW_HIDE_SHOW – HIDE or SHOW GMServer dialog. SHOW can be used for testing. 
· POLL_TIME – Timer of GMServer is executed in this interval. It polls status of hardware.  The default value is 50ms.
· DEBUG – file name for debug file. If present some debug information is printed into the file.
· INTERFACES – defines 
· Type – one of SIMULATOR,ENC7480,ENC7360, TECH80PCI, SCAZONPCI, XNPCI
· Config – GMS7480.XML for ENC7480 card 
· Dll – ENC7480.DLL for  ENC7480 card
· Axis – for each number defines X,Y,Z, or W. This definition allows 2 different cards 


 
Example for ENC7480 with main window visible (debugging mode):


<GMS>
	<!--Server listens on this TCP port-->
	<TCPPortNumber>1390</TCPPortNumber>
	<!-- HIDE or SHOW GMServer window -->
	<WINDOW_HIDE_SHOW>SHOW</WINDOW_HIDE_SHOW>
	<!--POLL_TIME poll time of the card (default 250ms)-->
	<POLL_TIME>20</POLL_TIME>
	<!-- INTERFACES -SIMULATOR,ENC7480,ENC7360, TECH80PCI, SCAZONPCI, XNPCI-->
        <INTERFACES>
		<Interface>
			<Type>ENC7480</Type>
			<Config>GMSENC7480.XML</Config>
			<Dll>ENC7480.DLL</Dll>
			<Axis number="0">X</Axis>
			<Axis number="1">Y</Axis>
			<Axis number="2">Z</Axis>          
			<Axis number="3">W</Axis>          
        	</Interface>
        </INTERFACES>
        <DEBUG>gm_debug.txt</DEBUG>
</GMS>

Based on the value INTERFACE various DLLs which interface to devices are expected and configuration XML files are processed:

	INTERFACE
	DLL

	ENC7480
	ENC7480.DLL

	ENC7360
	ENC7360

	SIMULATOR	
	GmsSimulator.DLL



Command line options for GMServer.exe

/R or /r was added in version 1.0.15 for resetting the counters to zero. The visual part (the pop-up) dialog is shown from MANUALCMMM.DLL which calls GMServer.exe with the parameter /R.

1.1. GmsSimulator.XML
BUTTONS can be defined for GmsSimulator and tested. See below for the complete description.
1.2. GmsENC7480.XML 

Hardware group:

The first 5 options are hardware related (default values are the first values in the lists following the options).  Please, use “User’s Manual for the ENC7480” (from manufacturer’s web site http://www.leadshine.com/2-7-27.html) for detailed information how to use ENC7480 and use DEMO software (ENC7480.exe to establish and test/debug settings for ENC7480). Our interface directly maps the settings from DEMO software. 

· SetTriggerLogic - RISING_EDGE or FALLING_EDGE
· CountConfig - MODE_PULSE_DIRECTION (general mode) or MODE_ONE_AB_PHASE or MODE_TWO_AB_PHASE or MODE_FOUR_AB_PHASE.
· EZLogic  - DISABLED or ENABLED
· SetEZLogic - ACTIVE_LOW  ACTIVE_HIGH
· TriggerChannel - TR_1 or TR_2


Counts group:

The encoder card returns distance in counts, it has to recalculated from counts to millimeters.  The sign of this value is used to set up correct orientation of axis:
X+ back to front, Y+ left to right and Z+ down to up.  GMServer.exe with visible window can be used to establish these values by making hit on qualification sphere of known diameter, “Always monitor hits” must be checked on. Positions for hits and corresponding vectors are shown in the window.  Rotary table support adds W_COUNT_PER_TURN – number of counts for 360 degree turn.

· X_COUNTS_PER_MM
· Y_COUNTS_PER_MM    
· Z_COUNTS_PER_MM
· W_COUNTS_PER_TURN


Point history group:

· POINT_HISTORY – the number of points kept by GMSServer for ENC7480 last 20 positions (20)
· CAL_VEC_DEPTH – the offset point history which is used to calculate the vector  (5)
· VECTOR_SENSITIVITY  - millimeter,  when distance between current position and the point taken from point history on CAL_VEC_DEPTH is smaller them VECTOR_SENSITIVITY, the first point in history which satisfies this distance condition is used for the vector calculation (0.0 mm) 


Example:

<GmsENC7480>
  <Card number="0">
    <SetTriggerLogic>RISING_EDGE</SetTriggerLogic>
    <CountConfig>MODE_FOUR_AB_PHASE</CountConfig>
    <EZLogic>DISABLED</EZLogic>
    <SetEZLogic>ACTIVE_LOW</SetEZLogic>
    <TriggerChannel>TR_1</TriggerChannel>
    <X_COUNTS_PER_MM>-2500</X_COUNTS_PER_MM>
    <Y_COUNTS_PER_MM>2500</Y_COUNTS_PER_MM>
    <Z_COUNTS_PER_MM>2500</Z_COUNTS_PER_MM>
    <W_COUNTS_PER_TURN>3600</ W_COUNTS_PER_TURN>
    <POINT_HISTORY>20</POINT_HISTORY>
    <CAL_VEC_DEPTH>5</CAL_VEC_DEPTH>
    <VECTOR_SENSITIVITY>0.5</VECTOR_SENSITIVITY>  
  </Card>
</GmsENC7480>


3. MANUALCMM.DLL configuration GMIConfigData.XML for ENC7480 and GmsSimulator

There two groups of data which has to be supplied for ENC7480 being accessed with GMServer.exe. CMM options and TCP communication options. See below description of all options and example of GMIConfigData.xml file.

CMM options:

· StartupEXE=GMServer.exe. When configured GMServer is started and terminated automatically when MANUALCMM.DLL is initialized and closed.
· AxisX = 0, AxisY = 2, AxisZ = 4 – definition of orientation of X, Y, Z coordinates which comes from encoder.  The default values 0, 2, 4 correspondents to the orientation X back to front, Y left to right and Z down to up.
· Transport=TCP  Method of connection to GMServer.exe. TCP is used for GMServer.exe. See CommInfo->TCP below.
· RequestInterval = 100– number of milliseconds between updates of data.
· ReadoutButton = false – set to true in the case of just one kind of response being read where a pair of user interface buttons is needed to select whether the response should be interpreted as a hit or a position update.
· XYZReverseVector = false  set true to reverse direction of vectors read or calculated by the parser
· XScale = 1.0 - scaling factor to be applied to the incoming values
· YScale = 1.0 - scaling factor to be applied to the incoming values
· ZScale = 1.0 - scaling factor to be applied to the incoming values
· WScale = 1.0 - scaling factor to be applied to the incoming values
· HasJogbox = false - not implemented yet
· HasRotaryTable = false - not implemented yet
· AutoResetCounters = false – Automatically resets counters when 
[bookmark: _Toc36982030]
TCP Communications options:

· CMMAddress_IP=localhost – IP address of CMM/GMServer.exe. It allows to run PCDMIS on different machine that GMServer is executed and communicates with CMM.
· CMMPort_IP=1390 TCP port on which CMM/GMServer listens to incoming request for establishing the communication with PCDMIS.


Example for GMServer running ENC7480 or GMSSimulator:

<GMIConfig>
  <Misc cmm="Enc7480">
    <Data>
      <AxisX>0</AxisX>
      <AxisY>2</AxisY>
      <AxisZ>4</AxisZ>
      <HasJogbox>false</HasJogbox>
      <HasRotaryTable>false</HasRotaryTable>
      <ReadoutButton>false</ReadoutButton>
      <RequestInterval>100</RequestInterval>
      <ReverseIJKVector>false</ReverseIJKVector>
      <StartEXE>GMServer.exe</StartEXE>
      <Transport>TCP</Transport>
      <XScale>1.0</XScale>
      <YScale>1.0</YScale>
      <ZScale>1.0</ZScale>
      <WScale>1.0</WScale>
    </Data>
  </Misc>
  <CommInfo>
    <TCP>
      <CMMAddress-IP>localhost</CMMAddress-IP>
      <CMMPort-IP>1390</CMMPort-IP>
    </TCP>
  </CommInfo>
<Replies>
<HitReply>
  <Reply>"\n ( %lf %lf %lf %lf %lf %lf %lf ) %3c\r"</Reply> 
  <Terminator>13</Terminator> 
  <IsBinary>false</IsBinary> 
  <MultiRecordReplies>false</MultiRecordReplies> 
  </HitReply>
<PositionReply>
 <Reply>"\n ( %lf %lf %lf %lf ) %3c\r"</Reply> 
  		<Terminator>13</Terminator> 
 <IsBinary>false</IsBinary> 
 		 <MultiRecordReplies>false</MultiRecordReplies> 
 	 </PositionReply>
</GMIConfig>

ManualCMM.DLL Version 1.21 adds volumetric compensation

Correspondent standard registry options have been added:
· VolCompMethod = 0
· ARM2CompMode = FALSE
· WcompensMode = 1
· UsingOldWcompens32 = FALSE
· VolDebug  = FALSE
· CompensFileName = compens.dat
· VolOffset? = 0.0


ManualCMM.DLL Version 1.25 (GMServer 18) adds rotary table support

GMServer.exe return 7 floating point numbers (XYZ W IJK) for hits and 4 for position (XYZ W).

W_COUNTS_PER_TURN was added to GMSENC7480.XML.

ManualCMM.DLL will scale the result with WScale from configuration file GMIConfigData.XML, then it will normalize it to the interval from 360 to 360 degrees, and after that if necessary it will change it to interval from zero to 360 degrees which is how PCDMIS expects it.

During the setup W_COUNTS_PER_TURN can be set to 1 and the correct counts can be established by making for instance 20 full turns (minimizing the error) with rotary table and diving resulting number of ticks by 20.
The demo application enclosed with ENC7480 (ENC7480.exe) can be also used for the same purpose.
	ManualCMM.DLL Version 1.27 (GMServer 20) 
  The version changes information about W (rotary table angle) from full turns to degress. It can be negative to distinguish clockwise and counterclockwise revolving.  ManualCMM will change the value internally to be in the interval from 0 to 360 which is presented by PCDMIS.


ManualCMM.DLL Version 1.28 (GMServer 23) adds interrupts for for PCDMIS buttons (PCD buttons).

ManualCMM supports follow buttons which can be recevied from GMServer.

<BUTTONS>
	<Button line=”num”> pcd_button</Button>

<num> ranges from 0 to 15 meaning X2 connector digital input line.
<pcd_button> can have these values
· PCDMIS_BUTTON_DONE  (0)
· PCDMIS_BUTTON_ERASE (1)
· PCDMIS_BUTTON_MOVEPOINT (2)
· PCDMIS_BUTTON_STOP (3)
· PCDMIS_BUTTON_CONTINUE (4)

GMServer for ENC7480 checks X2 connector on 16 input lines for change from 0 to 1. (See also ENC7480 manual: function Enc7480_Read_InPort).
This check happens in intervals of POLL_TIME (see GMS.XML for description).
When two changes happen at the same time on two lines the lower will be used.
Every line can be configured in ENC7480.XML to send certain PCDMIS button.
ManualCMM wil be receiving from GMServer  this message: 
“(PCD_BUTTON:<num>” 
(It can be spotted in debug files).

BUTTONS_NEGATIVE_POLARITY can switch between negative polarity (default) and positive.
BUTTONS_DEBOUNCE_LEVEL – software detection of de-bouncing. It means a mutiple of POLL_TIME and represents time for which “1” has to be kept so click would be accepted.

Example:

<BUTTONS>
  <Button line="0">PCDMIS_BUTTON_DONE</Button> 
  <Button line="2">PCDMIS_BUTTON_ERASE</Button> 
  <Button line="3">PCDMIS_BUTTON_MOVEPOINT</Button> 
  <Button line="4">PCDMIS_BUTTON_STOP</Button> 
  <Button line="5">PCDMIS_BUTTON_DONE</Button> 
  	   <Button line="15">PCDMIS_BUTTON_CONTINUE</Button> 
  </BUTTONS>
      <BUTTONS_DEBOUNCE_LEVEL>1</BUTTONS_DEBOUNCE_LEVEL> 
    <BUTTONS_NEGATIVE_POLARITY>true</BUTTONS_NEGATIVE_POLARITY> 

Note that for PCDMIS_BUTTON_DONE which is defined twice the line 5 will be used.

GMServer.exe ver 24

When monitoring is allowed in GMServer the window will show PCD button click information: PCD_BUTTON:0 for PCDMIS_BUTTON_DONE.

Example of PCD button click with simulator:
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Version 24 adds debuging capabilty.  GMS.XML has to contain DEBUG debug definition see the confguration section od this document.

At the moment debug file capture the information about version of GMServer.exe and calls to digital input functions are tracked down: Enc7480_Read_InPort Enc_Read_OutPort. When output from those functions is chnaged it will write new state of digital inputs/outputs into debug file.

Example of debug file:
GMServer ver: 1,0,24,0
Enc7480_Read_InPort: 0xFFFFFFFF
Enc7480_Read_OutPort: 0x0


GMServer.exe ver 25

The number of PCD buttons was extended to 32.  For ENC7360 and ENC7480 they can be read from digital inpus from both X2 and X3 connectors.

Added new option to ENC7360.XML and ENC7480.XML 
<POSITION_SENSITIVITY>0.02</POSITION_SENSITIVITY> 
It says in milimetres what must  be the distance between two consequent readouts to be considered different. When the new position is considered different is stored into position history and used for calculation of vectors.

Support  for analog ENC7360.

ENC7360 is very similar to ENC7480. The input are not digital signals but sinus signal from encoder.  
It does not support other count config than MODE_FOUR_AB_PHASE.
The counts from encoder or latch can be read with normal functions (same as ENC7480) or precise function. It is controlled by UsePreciseFunctions. If UsePreciseFunctions is TRUE counts per mm are controlled by PRECISE_X_COUNTS_PER_MM, PRECISE_Y_COUNTS_PER_MM, PRECISE_Z_COUNTS_PER_MM.
GmsENC7360.XML 

<GmsENC7360>
<Card number="0">
<SetTriggerLogic>RISING_EDGE</SetTriggerLogic> 
<CountConfig>MODE_FOUR_AB_PHASE</CountConfig> 
<EZLogic>DISABLED</EZLogic> 
<SetEZLogic>ACTIVE_LOW</SetEZLogic> 
<TriggerChannel>TR_1</TriggerChannel> 
<X_COUNTS_PER_MM>-2500</X_COUNTS_PER_MM> 
<Y_COUNTS_PER_MM>2500</Y_COUNTS_PER_MM> 
<Z_COUNTS_PER_MM>2500</Z_COUNTS_PER_MM> 
<UsePreciseFunctions>TRUE</UsePreciseFunctions> 
<PRECISE_X_COUNTS_PER_MM>-2500.0</PRECISE_X_COUNTS_PER_MM> 
     <PRECISE_Y_COUNTS_PER_MM>2500.0</PRECISE_Y_COUNTS_PER_MM> 
      <PRECISE_Z_COUNTS_PER_MM>2500.0</PRECISE_Z_COUNTS_PER_MM> <POINT_HISTORY>20</POINT_HISTORY> 
   <POSITION_SENSITIVITY>0.02</POSITION_SENSITIVITY> 
<CAL_VEC_DEPTH>5</CAL_VEC_DEPTH> 
<VECTOR_SENSITIVITY>0.5</VECTOR_SENSITIVITY> 
      <BUTTONS_NEGATIVE_POLARITY>TRUE</BUTTONS_NEGATIVE_POLARITY> 
<BUTTONS>
  <Button line="0">PCDMIS_BUTTON_DONE</Button> 
  <Button line="1">PCDMIS_BUTTON_CANCEL</Button> 
  <Button line="2">PCDMIS_BUTTON_ERASE</Button> 
  <Button line="3">PCDMIS_BUTTON_MOVEPOINT</Button> 
  <Button line="4">PCDMIS_BUTTON_STOP</Button> 
  <Button line="5">PCDMIS_BUTTON_DONE</Button> 
  <Button line="6">PCDMIS_BUTTON_CONTINUE</Button> 
  <Button line="25">PCDMIS_BUTTON_CONTINUE</Button> 
  </BUTTONS>
</Card>
</GmsENC7360>


GMServer ver 26

The window of GMServer adds new check box – Monitor readouts - which allows to track positions (X,Y,Z, W) online in the window.


GMServer ver 30

Added new PCD button PCDMIS_BUTTON_CANCEL for ENC7360 and ENC7480. Mainly for cancelling PCDMIS execution dialog.

The error “Voltage over the range” is sent to PCDMIS (ManualCMM.dll) and correctly processed there.  GMSSimulator.Dll has support (button) for testing of the error processing.

Support of ENC7360.DLL version 1001. It uses new function for obtaining postions more precisely.
When ConfigUsePreciseFunctions  is TRUE  then ConfigUsePreciseCountFunctions TRUE can be used to enable “count” functions from the lastest version 1001 of  ENC7360.DLL (for example Enc7360_get_precise_encoder_count).
If it is enaled CountConfig option has to set to the number corresponding to integrator. CountConfig is usually set to 256 and resulting COUNTS have to multiplied by this number. Note that CountConfig is ignored for other settings.
   
Original description:

   <UsePreciseFunctions>TRUE</UsePreciseFunctions> 
  <UsePreciseCountFunctions>FALSE</UsePreciseCountFunctions> 
  <PRECISE_X_COUNTS_PER_MM>100</PRECISE_X_COUNTS_PER_MM> 
  <PRECISE_Y_COUNTS_PER_MM>100</PRECISE_Y_COUNTS_PER_MM> 
  <PRECISE_Z_COUNTS_PER_MM>-100</PRECISE_Z_COUNTS_PER_MM> 

New description:

  <CountConfig>256</CountConfig> 
  <UsePreciseFunctions>TRUE</UsePreciseFunctions> 
  <UsePreciseCountFunctions>TRUE</UsePreciseCountFunctions> 
  <PRECISE_X_COUNTS_PER_MM>25600</PRECISE_X_COUNTS_PER_MM> 
  <PRECISE_Y_COUNTS_PER_MM>25600</PRECISE_Y_COUNTS_PER_MM> 
  <PRECISE_Z_COUNTS_PER_MM>-25600</PRECISE_Z_COUNTS_PER_MM> 



Support  for 64bit drivers for 32bit PCDMIS on 64bit Windows

When the 32bit drivers cannot be installed on 64bit Windows and 64bit drivers are available 32bit PCDMIS cannot work with those drivers.
Since ManualCMM spawns GMServer.exe to work with drivers and communicate with it via TCP/IP 64bit executbale can be called instead of 32bit which is enlosed in installation. GMServer64.exe was uploaded to Wilcox FTP to support 64bit drivers with 32bit PCDMIS.

GMICONFIGDATA.XML needs to be altered to 

      <StartEXE>GMServer64.exe</StartEXE>

We use this solution for 64bit ENC7480 support so in that case we need to use 64bit ENC7480.DLL from the mnufacturer. We rename it to ENC7480x64.DLL so GMS.XML needs to be chnaged this way:

     <Dll>ENC7480x64.dll</Dll>


 ftp://ftp.wilcoxassoc.com/Hardware/CMM/ManualCMM/ENC7480/x64
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