Compatibility Overview
Machine Models: SmartScope -1999, Flash +2000 (Zip)
Supported and tested Microcode Versions: 3.09, 4.27, 4.30, 4.32, 4.42, and 4.45.  In theory, we should be able to support 3.X to 4.4X DSP Microcode versions.

Unsupported Microcode Versions:  4.5X and above.  (You can see this DSP Version when you start MeasureX, or MeasureMind or run dsp_dump to dump the dsp.out file).  This DSP supports machines built starting April 2008 model with heavy encryption.  You may also run the qvi_scan program on the OGP machine to obtain this information.
Supported Options: Top/Aux/Bottom, Ring Lighting, Zoom, Touch Probe and Tool Changer.

Unsupported Options: Laser Trigger and Laser Scanning probes.
· Obtain CPU.S1, or DSP.Out from the existing OGP machine (PC).

· Run dump_dsp, or observe the display when starting OGP MeasureMind software.  During the download microcode phase of machine initialization, the system displays the microcode.

· On the new PCDMIS machine, run FindTest.  This shows if the PCDMIS machine has a supported parallel port.  (Usually, this is not necessary.  The machine from the factory should support this already).
Installation Checklist
· Run dump_dsp to ensure the microcode is supported.  This program dumps the content of DSP.Out file.  This is used as a pre-qualification analysis.

· Run qvi_scan on the target OGP machine.  You must be online to the OGP machine to do this.
· Run FindTest to ensure the PCDMIS PC has a certified parallel port.  If the PC comes from Rhode Island, there is no need to run this program.
· It is best to use a laptop with a parallel port, run the Flash using SSI_DLG first.  With SSI_Dlg, you can check out most of the functionalities of the system before moving any cables around.  At this time, touch probe test and laser test are under development.
· Copy Hardware.cfg or Hardware.ini (from OGP machine) to PCDMIS directory, name it PCDMIS_hardware.cfg.  This file will be used by PCDMIS to retrieve the hardware configuration for the target machine.

· Make sure the parallel port cable is connected.  Check all cables to the QVI controller (for post 2000 model).  The design is not for easy access.  It is very easy to several cables to come loose.  Caution, if the total parallel cable length exceeds 15 feet or if you use el-cheapo parallel port cable, you may run into extensive noise and it becomes very hard to diagnose problems.
· Make sure PCDMIS Machine Interface Setup shows the correct model.  Pre-1999 and 2000+. Pre-1999 uses CPU.S1 and 2000+ machine uses DSP.OUT.
Pre 1999 Model (Quad Board)
1. PC 
2. Framegrabber
3. 12’ BNC or SVideo cable with SVideo to BNC adaptor (different OGP machines have different external video connectors)
4. DB25 M/F cable
To be able to switch the QVI machine between the OGP PC and the PCDMIS PC, you will need an RS232 switchbox and 2 more DB25 cables.  The cable genders will need to match the switchbox.  You will also want to have a KVM switch so you can switch between computers.  (Note:  PCDMIS can be installed into the existing OGP computer.  Please call Zev for detail.)
Steps:

5. Make a backup copy of the files in the OGP Measuremind config directory
6. Install the framegrabber in the PCDMIS PC. 
7. Boot the PCDMIS PC and do not install the drivers for the framegrabber when Windows says New Hardware Found.  Hit Cancel and then install framegrabber drivers and software with the Wilcox framegrabber installation CD.  The PC-DMIS Framegrabber Installer CD contents can be downloaded from the Wilcox FTP site at ftp://ftp.wilcoxassoc.com/Vision/.  After installing the framegrabber drivers, reboot the PC.
8. Connect the video cable from the Smartscope to the PCDMIS PC.
9. Install PCDMIS
10. If you need to apply interface updates, such as if installing in V41, copy over the updated interface dll files interface.dll, hsi.dll wai_framegrabber.dll, wai_videoprobe.dll into the PCDMIS directory.
11. Copy the OGP hardware.cfg file to the PCDMIS directory and rename it to hardware_PCDMIS.cfg

12. If the current machine is running MeasureX, the configuration file will be called Hardware.ini instead of Hardware.cfg.  In this case, you will need to rename hardware.ini to hardware_pcdmis.cfg.
13. Start PCDMIS.  You will get an error that the machine type is unknown.  Go to Edit/Machine Interface Setup.  In the Select the Smartscope (1990-2000) machine type.  Set the Touch Probe Controller to None.  Exit PCDMIS.
14. For instructions on testing the framegrabber and configuring the video hardware in PC-DMIS, read Installing Matrox Framegrabber PC boards for PC, which is found on the PC-DMIS Framegrabber Installer CD.
15. Edit hardware_PCDMIS.cfg
16. Set the LIGHT_SETTLE_TIME to 3 if running on an LED illumination system.  Failure to do so will make PCDMIS run much more slowly.
17. If you experience the motors off when moving the stage or zoom with the JS, reduce the JS speed.  The motors off is normally triggered by trying to move too fast with the JS and creating too much follow error or by moving with the JS when a DCC move command is processed (error between commanded start position and actual start position of the DCC move).
18. If the stage appears to be moving when points are taken or if the repeatability is poor only for measurements immediately after a stage move, you need to tune the motion parameters or allow more settle time after a move.  To allow more time for the stage move to complete adjust the 
EDGE_RETRY_TIMEOUT_X

EDGE_RETRY_TIMEOUT_Y

EDGE_RETRY_TIMEOUT_Z

EDGE_RETRY_TIMEOUT_MAG

This value is adaptive.  Setting a larger value does not mean that all moves will wait this long.  Testing will be done for up to this amount of time. If at any time during the testing the stage is judged to have settled, then the move will be complete and processing will proceed.  Note that these times are in milliseconds  
19. To adjust the maximum move size seen for the stage to be done moving, adjust
EDGE_RETRY_BANDWIDTH_X

EDGE_RETRY_BANDWIDTH_X

EDGE_RETRY_BANDWIDTH_X

EDGE_RETRY_BANDWIDTH_MAG

Making this value small will cause the software to be less tolerant of motion when testing to see if the stage has settled.  Note that these values are in microinches (0.001mm = 0.00003937 inches, so a setting of 50 is 0.00127 mm).
Current Controller (DSP.Out 2000+)

Materials:

20. PC 
21. FG
22. 12’ BNC cable
23. Metric Allen wrenches to remove Flash covers
24. Ribbon cable DB25 (allows access in tight space for controller connector) or a low profile DB25 cable
25. DB25 M/F cable

26. TVicLpt Parallel Port driver.
To use the OGP PC and the PCDMIS PC, you will need a switchbox and 2 more DB25 cables.  The cable genders will need to match the switchbox.

Steps:

27. Make a backup copy of the files in the OGP Measuremind config directory
28. Make a copy of the Measuremind dsp.out file
29. Install BNC camera cable in the Flash.  Connect to the camera, snake cable through the cable chain, into the column, and out the back at the bottom.
30. Install the framegrabber in the PCDMIS PC.
31. Boot the PCDMIS PC and do not install the drivers for the framegrabber when Windows says New Hardware Found.  Hit Cancel and then install framegrabber drivers and software with the Wilcox framegrabber installation CD.  The PC-DMIS Framegrabber Installer CD contents can be downloaded from the Wilcox FTP site at ftp://ftp.wilcoxassoc.com/Vision/.  After installing the framegrabber drivers, reboot the PC.
32. Install PCDMIS
33. If you need to apply interface updates, such as if installing in V41, copy over the updated interface dll files interface.dll, hsi.dll wai_framegrabber.dll, wai_videoprobe.dll into the PCDMIS directory.
34. Copy the OGP hardware.cfg file to the PCDMIS directory and rename it to hardware_PCDMIS.cfg

35. Install TVicLpt device driver.
36. Start PCDMIS.  You will get an error that the machine type is unknown.  Go to Edit/Machine Interface Setup.  In the Select the Smartscope (2000+) machine type.  Set the Touch Probe Controller to None if the machine does not have and touch probe hardware.  Exit PCDMIS.
37. For instructions on testing the framegrabber and configuring the video hardware in PC-DMIS, read Installing Matrox Framegrabber PC boards for PC, which is found on the PC-DMIS Framegrabber Installer CD.
38. Edit hardware_PCDMIS.cfg
39. Set the LIGHT_SETTLE_TIME to 3 if running on an LED illumination system.  Failure to do so will make PCDMIS run much more slowly.
40. Reduce the XY JS speed (JS_MAX_VELOCITY_X and JS_MAX_VELOCITY_Y ) to roughtly 1/3 of the old value.  On the standard Flash the change would be:
#SERVOS JS_MAX_VELOCITY_X 4541920

SERVOS JS_MAX_VELOCITY_X 1500000

#SERVOS JS_MAX_VELOCITY_Y 4541920

SERVOS JS_MAX_VELOCITY_Y 1500000

41. Reduce the Z JS speed (JS_MAX_VELOCITY_Z) to roughtly 3/4 of the old value.  On the standard Flash the change would be:
#SERVOS JS_MAX_VELOCITY_Z 1130470

SERVOS JS_MAX_VELOCITY_Z 8990000

42. If you experience a motor off when moving the stage or zoom with the JS, reduce the JS speed.  The motors off is normally triggered by trying to move too fast with the JS and creating too much follow error or by moving with the JS when a DCC move command is processed (error between commanded start position and actual start position of the DCC move).
43. If the stage appears to be moving when points are taken or if the repeatability is poor for measurements immediately after a stage move, you need to tune the motion parameters or allow more settle time after a move.  To allow more time for the stage move to complete adjust the 
EDGE_RETRY_TIMEOUT_X

EDGE_RETRY_TIMEOUT_Y

EDGE_RETRY_TIMEOUT_Z

EDGE_RETRY_TIMEOUT_MAG

This value is adaptive.  Setting a larger value does not mean that all moves will wait this long.  Testing will be done for up to this amount of time.  If at any time durig the testing the stage is judged to have settled, then the move will be complete and processing will proceed.  Note that these times are in milliseconds  

44. To adjust the maximum move size seen for the stage to be done moving, adjust
EDGE_RETRY_BANDWIDTH_X

EDGE_RETRY_BANDWIDTH_X

EDGE_RETRY_BANDWIDTH_X

EDGE_RETRY_BANDWIDTH_MAG

Making this value small will cause the software to be less tolerant of motion when testing to see if the stage has settled.  Note that these values are in microinches (0.001mm = 0.00003937 inches, so a setting of 50 is 0.00127 mm).
Possible Installation Error Conditions

45. Stuck in “Loading Microcode”.  This usually means that there is a problem communicating with the OGP Flash.

46. Unable to find CPU.S1.   This should only happen in a pre-1999 machine.  Check and make sure CPU.S1 is in the PCD running directory.  Note of caution.  Pre-1999 uses CPU.S1, and 2000+ uses DSP.Out.  Make certain of this before you continue.

47. The machine did not home during initialization.   This may be caused by one of two reasons:
PCD is not configured to home on startup.  Check the PCD setting for homing option.

The parallel port does not have bi-directional support.  Run BitTest.  See if the port can support bi-directional communication.
Utilities
SS_Dlg
The SSI_DLG utility is a stand alone executable which can be used to initialize and exercise the legacy and current generation controllers.  To initialize the machine, select the Instantiate SSI button and then the Start Machine button corresponding to your controller.  It will take several seconds for the controller to start.  Then you will get a dialog asking you select OK and press the start button on the machine.  After you do this, you can press Home XYZZM to home the stage.

If you do not have a hardware.cfg file for a machine, you can normally extract the data form the machine EEPROM.  To do this, check the Read EEPROM pre Cfg and “Write to File” option.  With this checked the EEPROM hardware data will be extracted and written to the EEPROM_PCDMIS.DAT file during the machine start phase.
How to use this utility?

48. Initialize SSI

49. Start a machine (-1990 or +2000).
50. You will be prompted to click the “Start” button on the joystick, or on the controller panel.  You should hear a “click” sound near the Z column.
51. Check if the joystick works.

52. Move DCC by entering a target position.

53. Check lighting (from the panel or DCC).
54. Make sure you check both DCC or joystick motions. 
SS_Proto
This program processes hawk file captures from legacy SmartScope communications.  There are limited annotations in this program.
QVI_Proto
This program processes hawk file captures from QVI Controllers.  There are several options based on microcode versions.  The main issue is matching the hawk capture format with the micro-code version.  I used 0, 1, and 2 options.  There are other more automated ways but that still requires the user to enter the location of DSP.Out file.
There are three output files from this utility:

xxx_Raw.txt

xxx_proto.txt

xxx_nstrobe.txt

How to interpret the output?

QVI_Concate
This program merges multiple “xxx_proto.txt” files (result of qvi_proto program) into one file.  The concatenation algorithm removes overlapped data from the input files.
How to use this utility? 
QVI_Scan
This program merges multiple “xxx_proto.txt” files (result of qvi_proto program) into one file.  The concatenation algorithm removes overlapped data from the input files.

SS_Driver
This is the first release the device driver where we use to communicate with the OGP machine.  This has been de-commissioned and being replaced by TVicLPT.
Parport2K
This is a vendor supplied program used by OGP.  We have support for this but there is really no good reason to use this.
TVicLPT
This is a vendor supplied product.  This directory has the utilities to perform a parallel port test.  Use the bittest program to ensure bi-directional support of the PC parallel port.  PCDMIS 43R and prior versions do not support LPT port via PCI extension board/cables, pcmcia, and USB-to-parallel converters.
FindIRQ

Upon starting the FindIRQ program, the following main panel is displayed.  Note that the selected LPT is one, but Status is “Not present”.  This indicates that either the program hasn’t started looking for a parallel port or unable to locate one.  

Press “Open TVicLPT”.  Then the Status will display “Present” and that the base address will be displayed.  In most cases, it will be 378h.  

Please note that if you know the I/O address already and that this program is unable to locate any LPT, you can manually enter the I/O address in the “Add a port” area.  The FindIRQ program will use this I/O address and obtain the control port and its associated characteristics.

The Available LPT mode area is important.  It shows you the mode this port can support.  Click on ECP mode.  If the radio box cannot be selected, this means that the port under test does not support enhanced mode and hence cannot work with PCDMIS connection to the OGP Flash.
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BitTest
After you have determined that the port supports the desired mode and that the I/O address is appropriate, the next step is to determine if the port can support bi-directional data transfer.  We already know that if the Parallel Port is constructed via PCI Extension box such as Magma PCMCIA box, or USB-to-Parallel Port converter, or 1394 connection, then this utility will not be able to find the I/O address or that bi-directional data transfer is not supported.
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To use this utility, you first click “Open TVicLPT.  Make sure it is always on 1st instance.  If an LPT port can be found, the top right hand corner will display the LPT information.  At this point, you can click the Write Bits (manually) to see if the “ReadBits” section updates with the correct bit pattern.  If you have a simple parallel printer (such as the old dot matrix) you will be able to see the printer actually responding.
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SS_RTN
This program interprets the MeasureMind part programs in binary format to ASCII readable format.  This is to get ready to be converted to PCDMIS Part Program.  This program is not complete.
At the present time, it can only interpret basic point, line, and circle.  
SSI
This directory has the source code of the datalink layer to be used by SS_Dlg, and PCDMIS.  Furthermore, this is PCDMIS version independent code, so there is only one copy.
