VALISYS MODE

Description and Communication Flow

The Valisys software is a product from Tecnomatix Technologies, Inc. that frequently uses other vendor’s software to provide the actual machine control to operate CMM’s. PC-DMIS has the capability to support this mode of operation. Although frequently referred to as the Valisys interface this should not be confused with an actual machine interface. The connection is between a Valisys host computer and a PC running PC-DMIS. All the logic for supporting this mode is within the main PC-DMIS executable. The various interface dll’s used by the PC-DMIS executable to communicate with CMM’s do not contain any logic specific to Valisys mode.

The connection between Valisys and PC-DMIS can be via either TCP/IP or Serial (RS232) communications. This is completely independent of the method by which PC-DMIS communicates to a particular CMM. The following diagram illustrates the general structure and data flow.
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Enabling Valisys Mode

To enable Valisys mode it is necessary to manually edit the PCDLRN.INI file and add appropriate entries to the [Option] section. It is also necessary to create a [Valisys] section and add appropriate entries there as well. Some of these entries are independent of the communications method being used and some do depend on the method. These are itemized in the next few sections.

After making these entries and then starting PC-DMIS it should be ready to support Valisys mode.

When started it will be listening for a Valisys connection request but there will not be any readily visible evidence or change in standard appearance of the user interface until a connection request is actually received.

General INI Settings (Independent of Communications Method)

The following entries should be made to the [Option] and [Valisys] sections of the INI file regardless of the communication method being used. Keep in mind that if this is the first time Valisys mode has been enabled on this system the [Valisys] section will not be present until you add it manually.

[Option]

ValisysErrorDelay=1000

CreateValisysProbeFile=1

[Valisys]

ValisysUseCheckSum=0

INI Settings When Using TCP/IP Communications

The following entry should be made to the [Valisys] section if and only if TCP/IP is being used for the Valisys communications. If TCP/IP is not being used the entry should not exist at all.

[Valisys]

ValisysTCPIPPort=5440

When TCP/IP is being used there should not be an entry for ValisysCommPort.

NOTE: The IP port number shown (5440) is for reference only. Other port numbers may be used. In general the limitations are that it should be >5000, it cannot already be in use by another network application on the system, and the Valisys host must be configured to use the same port number. The most important thing is that whatever port number is selected – both PC-DMIS and the Valisys host must be configured to use that port number.

INI Settings When Using Serial Communications

The following entry should be made to the [Valisys] section if and only if a serial port is being used for the Valisys communications. If a serial port  is not being used the entry should not exist at all. When a serial port is being used there should not be an entry for ValisysTCPIPPort.

[Valisys]

ValisysCommPort=2

When a serial port is being used there should not be an entry for ValisysTCPIPPort.

NOTE: Only the comm port number can be specified. Use 1 for COM1, 2 for COM2, etc. The protocol for the port will automatically be set to 9600 baud, 8 data bits, no parity, 1 stop bit. The Valisys host must be configured to use the same settings protocol settings.
Methods for Testing the Setup/Configuration

In order to perform a really thorough test of the Valisys mode functionality it is necessary to actually have a Valisys host system connected with a Valisys program prepared that can be executed. Configuration of a Valisys host, as well as how to create and execute a Valisys program is beyond the scope of this document.

However, it is fairly easy to use readily existing utilities to do a simple test by manually typing a few of the Valisys commands. That is enough to verify whether or not the INI settings have been input properly and that a connection is possible.

Serial Port Case:

When connecting via a serial port you can use Hyperterminal or any similar terminal emulator program on a laptop or any other available computer to simulate the Valisys host. If the PC-DMIS system has an extra unused comm port you can even run the terminal emulator on the same system by cabling the two ports together. The baud rate, parity, etc. for the port must be set in the terminal emulator to match those listed in the previous section.

TCP/IP Case:

When connecting via TCP/IP you can use Telnet to connect by specifying the port number used in the configuration. You can run Telnet on another computer on the network or on the PC-DMIS system itself.

Regardless of which of the above utilities you use you then just type a command and hit RETURN and wait for the response. PC-DMIS does not echo the individual characters of a command back to the sending system so if you want to see what you are typing you will need to enable local echo in the utility you are using.

The general sequence you would use for a test is:

Issue the command to establish a Valisys mode connection

Send the units command to specify what units you want for the commands/responses

Issue other commands as desired to test specific functionality

Issue the command to disconnect and terminate the Valisys mode connection

A subset of the available Valisys commands is listed in the following section along with the expected responses.

NOTE 1: Before you can send commands you must open a part program in PC-DMIS. Generally it’s best to use a minimal program that has virtually nothing in it but the default commands from a new part creation. However, note that when using PC-DMIS V2.x you should have either MODE/MANUAL or MODE/DCC as the last statement in the program.

NOTE 2: As soon as you issue the connection request (CH command) PC-DMIS should go into execute mode and remain there until you disconnect (CF command). During that time the regular PC-DMIS execution dialog is displayed. If you send the connection request and the execute dialog does not appear then PC-DMIS did not receive and process the request and it indicates there is probably something wrong in the setup/configuration. That might mean a problem with INI settings or for a serial port it could also mean port setup and/or cabling problems. When using TCP/IP is could also mean general network connectivity problems between the two systems.

Subset of Valisys Commands for Simple Testing Purposes

The following is a subset of the available Valisys commands along with the expected responses. PC-DMIS should accept commands in either lowercase or uppercase but the Valisys host normally only sends uppercase so it's recommended that uppercase be used. The commands do not have any embedded blanks between the fields.

Command  Description                           Example             Response

-------  ------------------                    -------             -----------

CH       Allocate machine                      CH                  CR or CRPH9

SH       Specify Host units (INCH or METRIC)   SHMETRIC            CS

PP       Rotate Head (PPAaBb)                  PPA45.0B-90.0       CS

MH       Manual Hit                            MH                  CLXxYyZz

MP       Move (MPXxYyZz)                       MPX10.0Y45.5Z-80.3  CS

PG       Read Position                         PG                  CLXxYyZz

CF       Deallocate machine                    CF                  CS

Error Responses: Any time a CMM error occurs you will receive a response of the form

EFtext

where the leading EF characters indicate an error and the following text will describe the type of error.

General use notes:

You must begin with the CH command to allocate the machine.  This starts

PC-DMIS in a loop of processing Valisys commands.  The response will be

either CR or if a moveable head (PH9, PH10, etc.) is present it will be

CRPH9 .

After the CH you should send either SHINCH or SHMETRIC to tell PC-DMIS

whether you want coordinates returned in inches or millimeters. Once

specified the coordinates will be returned in those units regardless of

the units used on the current PC-DMIS part program.

When finished you should send a CF to deallocate the machine and return

PC-DMIS to normal operating mode.

Subset of Valisys Commands for Simple Testing Purposes

The following is a listing of the commands sent and the responses received from a simple test session.

Command                     Response

-------                     ----------

CH                          CRPH9

SHMETRIC                    CS

PPA90.0B0.0                 CS

PPA0.0B0.0                  CS 

PG                          CLX200.000000Y300.000000Z-550.000000

MPX150.0Y250.0Z-550.0       CS

MH                          CLX225.000000Y325.000000Z-605.000000

CF                          CS

The above performed the following sequence:

Connect to the machine. This puts PC-DMIS into the Valisys execute mode. The CRPH9 response indicates that a PH9 is present on the system.

Set the units to METRIC, which indicates values will be in millimeters. The CS response is a simple acknowledge.

Rotate the PH9 to A=90.0, B=0.0. After the head rotates the response is a simple CS acknowledge.

Rotate the PH9 to A=0.0, B=0.0. After the head rotates the response is a simple CS acknowledge.

Get the current position. Response gives the XYZ coordinates.

Do a DCC move to X=150.0, Y=250.0, Z=-550.0. Response is a simple CS acknowledge.

Take a manual hit. After taking the hit the response gives the XYZ coordinates.

Disconnect from the machine and return PC-DMIS to normal operation. Response is a simple CS acknowledge.

Details of Valisys Command / Response Protocol

The following describes the Valisys Command protocol as currently implemented in PC-DMIS. The commands are listed in alphabetical order.

Each regular command consists of a 2-character command code, followed by any relevant data and finally terminated with a carriage return (represented here as \r). All responses are also terminated with a carriage return.

NOTE:
The command for canceling current operations is a special case. If a control-C is received (\3) it will cause any currently pending DCC operations to be aborted and the machine will be stopped as soon as possible for the given machine type.

NOTE:
The commands that have associated data are show using a syntax of <data comment> to represent that data. The <> characters are not actually part of the command. For example, for the generic command format of SS<search distance>\r an actual example might be SS3.0\r.

CODE

Description and Syntax
BI

Begin automatic inspection sequence. Marks the beginning of a DCC series of commands.

Once this is sent, no manual commands should be sent until after sending an EI.

FORMAT:
BI\r

RESPONSE:
CS\r

CF

End job (or deallocate machine). In PC-DMIS this will cause the execution mode to terminate

and the execution dialog will be closed.

FORMAT:
CF\r

RESPONSE:
CS\r

CH

Start job (or allocate machine). In PC-DMIS this will bring up the execution dialog and provide

for execution of subsequent commands.

FORMAT:
CH\r

RESPONSE:
CR\r if no PH9 / PH10 is present or CRPH9\r if PH9 / PH10 is present.

EI

End automatic inspection sequence. This completes a sequence initiated via the BI command.

Note that the CS response is not sent until all DCC commands in the sequence are complete.

FORMAT:
EI\r

RESPONSE:
CS\r

LP

Print message to line printer.

FORMAT:
LP<text>\r

RESPONSE:
CS\r

MG

Get operator message. Allows the operator to type in a message that will be returned to Valisys.

FORMAT:
MG\r

RESPONSE:
CD<text>\r

MH

Measure a point manually.

FORMAT:
MH\r

RESPONSE:
CLX<x value>Y<y value>Z<z value>\r

MM

Measure a point in DCC. Values should be sent in units consistent with what was specified via

the SH command.

FORMAT:
MMX<x value>Y<y value>Z<z value>\r

RESPONSE:
CLX<x value>Y<y value>Z<z value>\r

MP

Move CMM. Values should be sent in units consistent with what was specified via

the SH command. Note that PC-DMIS sends the CS response immediately rather than

waiting for the move to complete.

FORMAT:
MPX<x value>Y<y value>Z<z value>\r

RESPONSE:
CS\r

MS

Set Move Speed. Value is percent of max.

FORMAT:
MS<% of max>\r

RESPONSE:
CS\r

PG

Read CMM position. Note that if this command is issued while in manual mode the actual cmm

position will be returned. If issued in DCC mode the last commanded position will be returned.

FORMAT:
PG\r

RESPONSE:
CLX<x value>Y<y value>Z<z value>\r

PP

Move PH9 / PH10

FORMAT:
PPA<a angle>B<b angle>\r

RESPONSE:
CS\r

PR

Print to screen. In PC-DMIS, this message will appear in the status line near the bottom of the

main PC-DMIS window.

FORMAT:
PR<text>\r

RESPONSE:
CS\r

PS

Set Probing Speed. Value is percent of max.

FORMAT:
PS<% of max>\r

RESPONSE:
CS\r

RP

Move Rotary Table. Not that in this case the CS response is not sent until the rotary table move

is complete.

FORMAT:
RP<angle>\r

RESPONSE:
CS\r

SC

Specify CMM Units. This command is recognized by PC-DMIS but it has no effect.

FORMAT:
SCINCH\r or SCMETRIC\r

(not currently used)

RESPONSE:
CS\r

SH

Specify Host Units.  Valid options are INCH or METRIC (millimeters). This command should

always be sent after the CH command before sending any other commands that contain distance

or position data.

FORMAT:
SHINCH\r or SHMETRIC\r

RESPONSE:
CS\r

SR

Specify Rotary table units Radians or Degrees. Note that the default is degrees unless a

command is specifically sent to use radians.

FORMAT:
SRDEGREES\r or SRRADIANS\r

RESPONSE:
CS\r

SS

Set Search Distance. Value should be sent in units consistent with what was specified via

the SH command. This is basically the same in concept as the “check” distance in PC-DMIS.

However, the check distance specified in PC-DMIS is not directly used in Valisys mode. The

desired distance must be sent via the SS command.

FORMAT:
SS<search distance>\r

RESPONSE:
CS\r

TC

Change tool. This command is recognized by PC-DMIS but is not actually supported at this

time. No tool change is performed but a standard CS response will be sent.
FORMAT:
TC<tool number>\r

RESPONSE:
CS\r

ERROR NOTIFICATION
Error messages will be sent in the following form:

EF<text>\r

The EF code identifies an error and it’s followed by the error text. This may occur in response to a command instead of the normal response if it’s not possible for the command to complete successfully. This may also occur in an unsolicited manner for certain types of machine errors.
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