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1. Background

One objective of the OMAC HMI Working Group is to define a series of standard specifications meeting the data requirements expected to implement a CNC HMI. This document will look at the standardizing OPC Data Item tags (or names) for use in CNC HMI software and related application programming.

This document draws on the OMAC HMI Working Group document, “OMAC HMI Data Points”, which is a list of “important” CNC HMI-related data points. In this document, each variable from this data list has been mapped to a vendor-specific variable wherever possible. This mapping should help to validate the list of “important” CNC data points by insuring completeness against commercial products. This set of standard OMAC HMI items will given specific OPC Full Specified Item Tags (or names). Vendors would then be able to provide a Microsoft COM server or some other interface to map OMAC HMI to their internal OPC data items. In the figure below, a  scenario could be where a vendor or 3rd party supplies a COM component to map OMAC HMI names  into vendor-specific OPC fully qualified names that could then be used to access the vendors OPC server.
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Figure 1 Scenario for OMAC HMI OPC Item Naming

The remainder of the document lists variables by section with little or no background on the purpose of the variable/section.  Most of the variables should be obvious, but if confusing, these variables are described in related OMAC HMI documents. 

The are a few issues involved in naming OPC items.
1) There are OPC item names that have an equivalent fully qualified name.  Each OPC item name must be unique, otherwise the API to map from OPC item name to fully qualified OPC item will not one-to-one.
2) How to handle arrays of items, e.g. axis positions or x,y,z. Most of the commercial products return an array with an implicit understanding of the range of valid values within the array. All provide a mapping from the machine configuration (e.g., xyz or xz to specifie array indices.)  Handling arrays within OPC is done using Safearrays, and the actual mechanism would have to be spelled out as to how the arrays would be passed. Further, using OPC browsing would require knowledge of mappings and bound of the arrays, otherwise you could return 26 values of which only three are valid.
3) Conformance classes would be helpful in defining application functionality using the OPC names. For example, simple CNC logging of on/off, faults, etc would entail a list of ten conforming variable names. Maybe a fuller  variable list would be required to do asset management, ROI and utilization and condition based management.
4) Blank values may not mean the commercial product does not have a mapping. If a mapping is given, it can be determined directly as a one-to-one mapping or as part of a function call. If the information requires extra calculation or required multiple steps or wasn’t obvious, the value was left blank. 

5) Values may not accurately reflect the correct mapping, but using the available documentation, appeared to map to the OPC item.

2. Variable Mappings
2.1 Axis Properties
Axis provide trajectory motion for a degree-of-freedom  in the CNC coordinate system.

	Axis
	MDSI
	Siemens
	Fanuc
(methods)
	Okuma

	AxisAbsolutePosition 
	axLoc[i]
	$AA_IM[X]

Actual value in machine coordinate system (MCS).
/Channel/MachineAxis/actToolBasePos
	cnc_absolute
	OPC//Position/ActualPostion/ActualPositionAxisXX.Position

	Axis.DistanceToGo
	axDistToGo[i]
	$AA_DTEB[X]
/Channel/State/acDteb[x]

/Channel/GeometricAxis/rogDistToGo
	cnc_distance
	OPC//Position/TargetPosition/TargetPositionAxisXX.Position

	Axis.FollowingError
	axFErr[i]
	/Nck/servoDataFl32[1]
	N/A
	NA

	Axis.IncrementSystem
	plcJogDist
	/Channel/MachineAxis/actIncrVal
	
	NA

	Axis.Index
	0,1,2,3,…
	/Channel/MachineAxis/index
	N/A
	0,1,2,3,…

	Axis.Label
	defAxisLetters
	$MN_AXCONF_MACHAX_
NAME_TAB[n]
/Channel/MachineAxis/name
	cnc_rdsvmeter()
label
	OPC//Position/TargetPosition/TargetPositionAxisXX.Name

	Axis.Load
	NA
	/Channel/MachineAxis/aaLoad[]
	cnc_rdsvmeter
	OPC/Position/TargetPosition/TargetPositionAxisXX.Load

	Axis.Maximum
	axLocAbsMax
	/Axis/Settings/ MDD_WORKAREA_LIMIT_PLUS
	
	OPC//Common/NCStatus/NumberAxes

	Axis.Minimum
	axLocAbsMin
	/Axis/Settings/ MDD_WORKAREA_LIMIT_MINUS
	
	NA

	Axis.MotionState (in-pos)
	
	$AA_STAT

/Channel/MachineAxis/status
/Channel/MachineAxis/aaStat
	
	NA

	Axis.SetPoint
	
	$P_EP (blending)

/Nck/servoDataFl32[6]
	cnc_rdcommand()
	NA

	Axis.Type
	axDistparseOut
	$MA_IS_ROT_AX

$MN_DRIVE_TYPE[n](hydraulic)

/Channel/MachineAxis/type
	
	OPC//Position/TargetPosition/TargetPositionAxisXX.Type

	Axis.Units
	jsInchMode
	/Channel/MachineAxis/extUnit
	cnc_rdparam_ext ()
unit
	OPC//Common/NCStatus/DistanceUnits

	Axis.Velocity
	axVelocity[i]
	$AC_VACTW
/Channel/MachineAxis/aaVactM
	
	OPC//Common/NCStatus/CommandFeedrate

	Axis.VelocityMax
	jsVelocityLimit
axVelMax (rapid)
	$MA_MAX_AX_VELO[]
	
	NA

	Axis.WorkpiecePosition
	
	$AA_IW[X]
/Channel/GeometricAxis/actToolBasPosEN
	cnc_absolute
	OPC//Offset/ZeroOffsets/ZeroOffset/OffsetAxisXX


2.2 Feedrate
Feedrate defines the trajectory motion rates based on programmed coordinate system.

	Feedrate
	MDSI
	Siemens
	Fanuc
	Okuma

	Feedrate.Actual
	
	/Channel/MachineAxis/actFeedRate
	cnc_actf()
	OPC//Common/NCStatus/ActualFeedrate

	Feedrate.Commanded
	 jsVelocityNow
	$P_F or $AC_F

/Channel/State/cmdFeedRateIpo
/Channel/MachineAxis/cmdFeedRate
	cnc_rdcommand()
	OPC//Common/NCStatus/CommandFeedrate

	Feedrate.FeedUnits
	jsFeedMode[0]
	/Channel/State/feedRateIpoUnit
/Channel/MachineAxis/axisFeedRateUnit
	
	OPC//Common/NCStatus/FeedrateUnits

	Feedrate.Override
	jsPctFeedOvRide[0]
	$OVRA
/Channel/State/feedRateIpoOvr
/Channel/MachineAxis/feedRateOvr
	cnc_rdopnlsgnl()
feed_ovrd
	OPC//Common/NCStatus/FeedrateOverride

	Feedrate.OverrideMaximum
	defPctFeedOvrMax
	$MN_OVR_FACTOR_FEEDRATE
	
	OPC//Common/NCStatus/MaxFeedrateOverride


2.3 Spec
Specification includes manufacturer, model, and a simple list of machine capabilities. This information would be useful for several applications: such as loggging, or capability querying.
	Machine
	MDSI
	Siemens
	Fanuc
	Okuma

	Spec.BaseUnits
	defInchModeDeflt
	$MN_SCALING_
SYSTEM_IS_METRIC
	
	NA

	Spec.Configuration
	
	
	
	NA

	Spec.Controller
	
	/Nck/Configuration/nckType
/Nck/Configuration/nckVersion
	cnc_rdsyssoft()
	File Access

	Spec.Manufacturer
	
	
	
	NA

	Spec.MaxFeed
	
	
	
	NA

	Spec.MaxPower
	
	
	
	NA

	Spec.MaxSpeed
	spRPMMax
	/Axis/Settings/ MDD_SPIND_MAX_VELO_LIMS
	cnc_rdspmaxrpm()

	NA

	Spec.MaxTraverse
	
	
	
	NA

	Spec.Model
	
	
	
	NA

	Spec.NumberOfAxes
	
	/Nck/Configuration numGlobMachAxes
	cnc_sysinfo()

max_axis
	NA

	Spec.SerialNumber
	
	
	
	NA

	Spec.WorkingArea
	
	/Axis/Settings/MDD_WORKAREA_LIMIT_

{MINUS,PLUS}[0..n]
	
	NA


2.4 Machine

Machine and underlying equipment state and modal types within the CNC. More complete configuration and equipment description would be a continuation of this set of variable definitions.
	Machine
	MDSI
	Siemens
	Fanuc
	Okuma

	Machine.AlarmPending
	(alarms are stored in a file)
	/Channel/State/chanAlarm
/Channel/State/acAlarmStat
	cnc_alarm()
or 

cnc_statinfo ()
	DNCT3Lib.clsNCStatus. GetAlarmStatus()

	Machine.BlockDelete
	mBlockDeleteReq
	skipLevel[0..9]Active
	cnc_rdopnlsgnl()

blck_del()
	NA

	Machine.CycleTime
	n/a
	$AC_CYCLE_TIME
/Channel/ChannelDiagnose/cycleTime
	cnc_rdtimer
	DNCT3Lib. clsMachineReport.Cycle ( Per Part Program)

	Machine.CuttingTime
	n/a
	/Channel/ChannelDiagnose/cuttingTime
	cnc_rdtimer
	DNCT3Lib. clsOperatingReport. Cutting 

	Machine.DryRun
	mDryRunEnabled
	$P_DRYRUN
/Channel/ProgramModification/trialRunActive
	cnc_rdopnlsgnl()

dry_run
	BLANK

	Machine.Feedhold
	mFeedHold
	/Channel/ProtocolEvent/eventActive[7]
/Channgel/State/stopCond
	cnc_rdopnlsgnl ()

feed_hold
	DNCT3Lib.clsNCStatus. GetSlideHoldStatus ()

	Machine. Ready
	mSyncDone??
	/Bag/State/readyActive
	
	BLANK

	Machine.Status
	genMachState
	/Channel/State/machFunc

	cnc_statinfo
	BLANK

	Machine.OperationMode (e.g., Auto)
	mRunMode 
	/Bag/State/opMode
	cnc_statinfo
	DNCT3Lib.clsNCStatus. GetRunStatus ()

	Machine.OperationTime
	
	$AC_OPERATING_TIME
/Channel/ChannelDiagnose/operatingTime
	cnc_rdtimer
	DNCT3Lib. clsOperatingReport. Operating

	Machine.OptionalStop
	mOptionalStopOn
	/Channel/ProgramModification/ optStopActive
	cnc_modal()
	BLANK

	Machine.Program
 (abs vs incr)
	jsIncrMode[0]
	/Nck/MachineAxis/actIncrVal
	cnc_modal()
	BLANK

	Machine.ProgramStatus
	mFeedHold
mFailHold

genCycleOn
	/Channel/State/progStatus
	cnc_statinfo
	DNCT3Lib..clsNCStatus. GetPStopStatus ()

GetSlideHoldStatus ()

	Machine.RapidTraverseOverride
	mPctRapidOvRide
	/Channel/State/rapFeedRateOvr
	cnc_rdopnlsgnl()
rpd_ovrd
	BLANK

	Machine.ServosOn
	dioEnergizedState
	/Channel/MachineAxis/

drivePowerOn
	
	BLANK

	Machine.SingleBlock
	mSingleBlockOn
	/Channel/ProgramModification/ singleBlockActive
	cnc_modal()
	BLANK

	Machine.SpeedMode
	spPositionOn
	/Channel/Spindle/opMode
	cnc_rdopnlsgnl()
sngl_blck
cnc_rdopmode()
	BLANK

	Machine.ToolDiameterCompensation
	jsToolRadOffNum
	/Channel/State/actToolRadius
	cnc_modal()
	BLANK

	Machine.ToolLengthCompensation
	jsToolLenOffNum
	/Channel/State/actToolLength1,2,3
	cnc_modal()
	BLANK

	Machine.WorkingPlane
	jsPlaneSel0[0] +

jsPlaneSel1[0]
	 acMeasActPlane??
	cnc_modal()
	BLANK

	Machine.WorkOffsetMode

(fixtureoffset)
	jsFixtureNumber
	/Channel/State/actFrameIndex
	cnc_rdzofs()s
	BLANK


2.5 Part Program
A part program is a file containing a sequence of machining operations to the CNC controller which produce a specific workpiece from a given blank, stock or starting workpiece. There are several ways to piece together a job, consisting of a main program, subroutine programs, fixture files, tooling files, etc.  For logging, you would probably just want the current program name, and the executing block.  Passing of Production Management Data, (versioning and modification dates) would be useful and theoretically could be retrieved in a networked file system, but this is not always the case. Without access to the file system (e.g., local non-shared files), it would be useful to have versioning and date stamps associated as part of the part program status.
	Part Program
	MDSI
	Siemens
	Fanuc
	Okuma

	Program.creationDate
	n/a
	n/a
	
	NA

	Program modificationDate
	n/a
	n/a
	
	NA

	Program.origin
	n/a
	n/a
	
	NA

	Program.Name
	defProgFileName
	/Channel/ProgramModification/
progName
	
	BLANK

	Program.Path
	defJobFilePath
	/Channel/ProgramModification/
workPName
	
	OPC//Common/NCStatus/ProgramPath

	Program
	
	–––––––––––––––––––
	
	

	Program.Subprograms
	
	
	
	DNCT3Lib.clsNCStatus. GetSubProgramFile

	Program.Comment
	
	/Channel/ProgramModification/
msg
	
	BLANK

	Program.CurrentProgramName
	defProgramFileName
	/Channel/ProgramInfo/progName
	
	OPC//Common/NCStatus/ActiveProgram

	Program.MainProgram
	
	/Channel/ProgramInfo/ workPNameLong
	
	DNCT3Lib.clsNCStatus. GetMainProgram

	Program.Size
	Message:TAPEINFO
	
	
	BLANK

	Program.CurrentSequenceNumber
	
	
	cnc_rdseqnum()
	OPC//Common/NCStatus/CurrentSequenceNumber

	Block
	
	–––––––––––––––––––
	
	

	Program.ActiveLineNumber
	Message:TAPEINFO
	/Channel/ProgramInfo/actLineNumber
	
	BLANK

	Program.ActiveBlockNumber
	Message:BLKREL_READ msgBlockRelativeRead
	/Channel/ProgramPointer/

blockNoStr
	
	OPC//Common/NCStatus/CurrentBlock

	Program.ActiveCodes
	jsModalGString
	Channel/SelectedFunctions/
ncFkt
	
	OPC//ActiveCodes/ActiveGCdoes/GCodes;
OPC//ActiveCodes/ActiveMCodes/MCodes

	Program.ExecutingBlockSource
	Message:BLKREL_READ msgBlockRelativeRead
	/Channel/ProgramInfo/singleBlock[1]
	
	OPC//Common/NCStatus/ExecuteBlock


Choice here: read blocks from disk using file offset, or read blocks from CNC controller.
Issues: Can’t you just read creation/modification date/time from file system.

2.6 Spindle
Spindle information included commanded, actual, and override information.

	Spindle
	MDSI
	Siemens
	Fanuc
	Okuma

	Mode – See System
	–––––––––––––––––––
	–––––––––––––––––––
	–––––––––––––––––––
	–––––––––––––––––––

	Spindle.GearStage
	mEGearChange
	/Channel/Spindle/actGearStage
	cnc_rdctrldi // cnc_rdspgear
	NA

	Spindle.GearStageCommanded
	n/a
	/Channel/Spindle/cmdGearStage
	
	NA

	Spindle.Index
	defSpAxisBase
	/Channel/Spindle/index
	cnc_rdnspdl
	BLANK

	Spindle.Load
	n/a
	/Channel/Spindle/driveLoad
	cnc_rdspmeter cnc_rdspload
	OPC//Common/NCStatus/SpindleLoad

	Spindle.Status

CW,CCW, STOPPED
	spRPMState + spRPMAtZero
	/Channel/Spindle/turnState
	
	BLANK

	Spindle.Name
	
	/Channel/Spindle/name
	cnc_rdspdlname()
	BLANK

	Spindle.OverrideCommanded
	spPctOvRide
	/Channel/Spindle/speedOvr
	cnc_rdopnlsgnl()

spdl_ovrd
	OPC//Common/NCStatus/SpindlerateOverride

	Spindle.Speed
	spRPMNow
	/Channel/Spindle/actSpeed
	cnc_rdspeed
cnc_acts2
	OPC//Common/NCStatus/AcutalSpindlerate

	Spindle.SpeedCommanded
	spRPMValue
	/Channel/Spindle/cmdSpeed
	cnc_rdcommand()
	OPC//Common/NCStatus/CommandSpindlerate

	Spindle.Type
	
	/Channel/Spindle/spindleType
	
	BLANK

	Spindle.Units
	
	/Nck/MachineAxis/axisFeedRateUnit
	cnc_rdspeed
[speedelm..unit]
	OPC//Common/NCStatus/SpindleUnits


2.7 Tools
Tools are resources necessary to perform a machining operations such as material removal and probing. These are some of the initial tooling data,from most basic to advanced:

· Tool name, number, id, type

· Tool Geometry –  length and radius offsets and wear offsets

· Tool capability – max speed, feed.

· Tool life monitoring – minutes and cycles

· Tool and tool edge description – flutes, orientation
	Tools
	MDSI1
	Siemens
	Fanuc
	Okuma

	Tool.Name
	N/A
	/Tool/Data/toolIdent
	
	NA

	Tool.Id
	
	/Tool/Catalogue/toolInPlace
	cnc_rdtool()
mgz_no
	BLANK

	Tool. Number
	
	/Tool/ActiveCatalogue/toolNo
	cnc_rdtool()

->toolnum
	BLANK

	Tool.Type
	N/A
	/Tool/Compensation/

cuttEdgeParam[1]
	
	BLANK

	Tool.State
	
	/Tool/Data/
toolState
	cnc_rdtool()
life_stat
	BLANK

	Tool.Length
	mToolLenOffTbl[0]
	/Tool/Compensation/

cuttEdgeParam[1]
	cnc_rdtool()

->h_code
	BLANK

	tool offset location
	
	 
	
	

	  Tool.xAxis
	File access
	/Tool/Compensation/

cuttEdgeParam[21]
	
	OPC//Offset/ToolOffset/X_ToolOffset//Offset01

	 Tool. yAaxis
	File access
	/Tool/Compensation/

cuttEdgeParam[22]
	
	OPC//Offset/ToolOffset/Y_ToolOffset//Offset01

	  Tool.zAaxis
	File access
	/Tool/Compensation/

cuttEdgeParam[23]
	
	BLANK

	  Tool.Radius
	mToolRadOffTbl[0]
	/Tool/Compensation/

cuttEdgeParam[6]
	cnc_rdtool()

->d_code
	BLANK

	  Tool.Tip
	
	/Tool/Compensation/

cuttEdgeParam[7]
	
	BLANK

	Tool.IdActive (PROG?)
	
	/Channel/State/progTNumber
	
	OPC//Common/NCStatus/ActiveTool

	tool count
	
	/Tool/Catalogue/numTools
	
	OPC//Common/NCStatus/MaxToolNumber

	 Tool.Geometry
	
	/Tool/Compensation/
cuttEdgeParam[3,4,5]
	cnc_rdtool() (odbtofs.Geometry.data)
	BLANK

	  Tool.Wear
	mToolLenWrTbl[0]
mToolRadWrTbl[0]
	/Tool/Compensation/

cuttEdgeParam[12,13,14,15,16]
	cnc_rdtool ()

W_code
	OPC//Offset/ToolWearOffset/X_ToolWearOffset/Offset01

	Tool.Flutes
	N/A
	/Tool/Data/numCuttEdges
	
	BLANK

	Tool.MaxRPM
	N/A
	
	cnc_rdspmaxrpm 
	BLANK

	Tool.MaxFeed
	N/A
	
	cnc_rdtool()
feedrate
	BLANK


1 MDSI tooling information is loaded by file into as a table.
2.8 Alarms 

Alarms are defined as events detected by the system and displayed on the operator panel. MDSI logs alarms to a file for viewing. Access to the log file name is available. 
	Alarms
	MDSI
	Siemens
	Fanuc
	Okuma

	Alarm Message
	Logged to display/file.
	
	
	OPC//Messages/AlarmMessage/ GetAlarmMessages

	 Alarm.Message
	Logged to display/file.
	/Nck/SequencedAlarms/ fillText1/2/3/4
	cnc_alarm()
	OPC//Messages/AlarmMessage/Description

	  Alarm.ID
	Logged to display/file
	/Nck/SequencedAlarms/textIndex
	cnc_rdalminfo()
	OPC//Messages/AlarmMessage/Code

	  Alarm.Timestamp
	Logged to display/file
	/Nck/SequencedAlarms/ timeBCD
	''
	OPC//Messages/AlarmMessage/Time;
OPC//Messages/AlarmMessage/Date

	 Alarm.Number
	Logged to display/file
	/Nck/SequencedAlarms/alarmNo
	''
	OPC//Messages/AlarmMessage/Code

	Alarm Message ( history)
	
	
	cnc_rdalmhistry2() 
	File access

	  AlarmHistory.message
	
	/Nck/SequencedAlarms/ textIndex
	cnc_rdalmmsg()
	File access

	  AlarmHistory.message ID
	
	
	''
	File access

	  AlarmHistory.timestamp
	
	
	''
	File access

	Operator Message
	
	
	cnc_rdopmsg()
	

	  Operator.Message
	
	/Channel/ProgramModification/

msg
	
	OPC//Messages/OperatorMessage/Description

	  Operator.MessageID
	
	
	''
	OPC//Messages/OperatorMessage/Code

	 Operator.Timestamp
	
	
	''
	OPC//Messages/OperatorMessage/Time;
OPC//Messages/OperatorMessage/Date

	 Operator.Type
	
	
	''
	

	Operator Message (history)
	
	
	cnc_rdophisno()
	File access

	 OperatorHistory.Message
	
	
	''
	File access

	OperatorHistorymessageID 
	
	
	''
	File access

	OperatorHistory timestamp
	
	
	''
	File access

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


3. Variable Meanings

The table below contains brief descriptions of each of the variables described in the OPC data item mappings.
	VARIABLE
	MEANING

	Alarm.ID
	Alarm numeric id.

	Alarm.Message
	Alarm text message.

	Alarm.Number
	Alarm number since reset.

	Alarm.Timestamp
	Alarm timestamp.

	AlarmHistory.message
	Alarm history text message.

	AlarmHistory.message ID
	Alarm history message numeric id.

	AlarmHistory.timestamp
	Alarm history message  imestamp.

	AxisAbsolutePosition 
	Absolute position of the axis in the base system (with/without compensation or as tool tip position?)

	AxisDistanceToGo
	distance-to-go of the path in absolute distance and travel units

	AxisFollowingError
	Following error.

	AxisIncrementSystem
	Active incremental distance for jogging axis

	AxisIndex
	Absolute index into axes array. (0 or 1 based?)

	AxisLabel
	Axis name, e.g., X, Y, Z, A, B, C, SP,…

	AxisLoad
	Drive load.  Units (% or Nm)?

	AxisMaximum
	Axis absolute position  limit in positive direction.

	AxisMinimum
	Axis absolute position  limit in negative direction.

	AxisMotionState
	Enumeration: off, in–pos, moving

	AxisSetPoint
	Axis Position setpoint

	AxisType
	Linear vs. Rotary

	AxisUnits
	Enumeration describing current physical unit of the axis position. Enums TBD.

	AxisVelocity
	Axis velocity in (machine or base?) coordinate system

	AxisVelocityMax
	Maximum axis velocity.

	AxisWorkpiecePosition
	Axis base position of the active tooltip relative to the workpiece zero point

	Feedrate.Actual
	Actual machine federate (per axis or per tooltip?)

	Feedrate.Commanded
	Commanded feedrate setpoint 

	Feedrate.FeedUnits
	Interpolation feedrate, units  e.g., mm/min, mm/rev, inch/min,  inch/rev

	Feedrate.Override
	Interpolation feedrate, override in percentage

	Feedrate.OverrideMaximum
	Interpolation feedrate, override maximum in percentage

	Machine.AlarmPending
	Flag to indicate alarm(s) are pending

	Machine.BlockDelete
	Block delete level.

	Machine.CuttingTime
	Total operating time of machine excluding rapid traverse as measured in all NC programs since machine was last turned on or reset.

	Machine.CycleTime
	Runtime of selected NC program, units in SI (seconds).

	Machine.DryRun
	Dry run federate active.

	Machine.Feedhold
	Feedhold active.

	Machine.OperationMode
	Active mode: JOG, AUTO, MDI

	Machine.OperationTime
	Total runtime of NC programs in auto mode.

	Machine.OptionalStop
	Optional stop active.

	Machine.Program
	(abs vs incr)

	Machine.ProgramStatus
	Active Program status: running, aborted, stopped, ect.

	Machine.Ready
	Machine on and homed.

	Machine.ServosOn
	Servos powered on.

	Machine.SingleBlock
	Single block active

	Machine.SpeedMode
	Spindle mode.

	Machine.ToolDiameterCompensation
	Tool diameter compensation active.

	Machine.ToolLengthCompensation
	Tool length compensation active.

	Machine.WorkingPlane
	Current working plane: xy, yz, xz.

	Machine.WorkOffsetMode
	Current programmed  work offset.

	Operator.Message
	Operator message.

	Operator.MessageID
	Id of operator message.

	Operator.Timestamp
	Timestamp of operator message.

	Operator.Type
	Operator message type.

	OperatorHistory timestamp
	Operator history message timestamp.

	OperatorHistory.Message
	Operator history message.

	OperatorHistory.MessageID 
	Operator history message id.

	Program ModificationDate
	Last modification date of part program.

	Program.ActiveBlockNumber
	Active block sequence number in current program.

	Program.ActiveCodes
	Active G codes in current program. (OR m codes?)

	Program.ActiveLineNumber
	Active line number in current program.

	Program.Comment
	Program message to operator.

	Program.creationDate
	Creation date of part program.

	Program.CurrentProgramName
	Current executing part program name.

	Program.CurrentSequenceNumber
	Sequence (block) number executing.

	Program.ExecutingBlockSource
	Source of current executing block.

	Program.MainProgram
	Main workpiece part program.

	Program.Name
	Program name of the currently active program

	Program.origin
	Origin of part program.

	Program.Path
	Directory path of part program.

	Program.Size
	Size of part program in bytes.

	Program.Subprograms
	Workpiece part subprograms required.

	Machine.RapidTraverseOverride
	Rapid traverse override active.

	Spec.BaseUnits
	Base units of machine (m or mm or inch)

	Spec.Configuration
	Axis setup textual description, e.g., xyz

	Spec.Controller
	Brand of controller, model

	Spec.Manufacturer
	CNC machine manufacturer.

	Spec.MaxFeed
	CNC maximum feed rate (speced).

	Spec.MaxPower
	CNC maximum power.

	Spec.MaxSpeed
	CNC maximum spindle RPM.

	Spec.MaxTraverse
	CNC maximum traverse rate

	Spec.Model
	Model number.

	Spec.NumberOfAxes
	Number of axes in machine.

	Spec.SerialNumber
	Serial Number of machine for maintenance.

	Spec.WorkingArea
	Working volume, e.g., xyz ranges.

	Spindle.GearStage
	Actual gear stage of spindle

	Spindle.GearStageCommanded
	Commanded setpoint gear stage of spindle

	Spindle.Index
	Absolute axis index.

	Spindle.Load
	Spindle load.

	Spindle.Name
	Spindle name.

	Spindle.OverrideCommanded
	Spindle speed override in %.

	Spindle.Speed
	Actual spindle speed.

	Spindle.SpeedCommanded
	Commanded spindle speed in RPM

	Spindle.Status
	Status : CW,CCW, STOPPED

	Spindle.Type
	Master or not master.

	Spindle.Units
	Unit of the axis-specific:  0 = mm/min, 1 = inch/min, 2 = degree/min

	Tool.State
	Active, not enabled, broken, etc.

	Tool.yAaxis
	Tool length offset in y axis.

	Tool.Flutes
	Number of flutes.

	Tool.Geometry
	Tool geometry offsets: x,y,z.

	Tool.Id
	Tool id in magazine.

	Tool.IdActive 
	Identifier of active tool

	Tool.Length
	Tool length offset.

	Tool.MaxFeed
	Tool’s rated maximum feed rate.

	Tool.MaxRPM
	Tool’s rated maximum speed.

	Tool.Name
	Tool description.

	Tool.Number
	Tool number in catalogue.

	Tool.Radius
	Tool radius offset.

	Tool.Tip
	Tool tip edge information. 

	Tool.Type
	Tool type description: e.g., end mill.

	Tool.Wear
	Tool wear offsets: x,y,z.

	Tool.xAxis
	Tool length offset in X axis.

	Tool.zAaxis
	Tool length offset in Z axis.
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