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Introduction

The Controller Parameters utility was written to allow viewing or editing the contents of parameter
files used by Common Controllers (FBPC, FB2, B3C-LC, ..) or DC controllers (DC800, DC240,
DC241, RC1, ...). The modified parameters can be exported to a text file then manually merged
into the original parameter file.

Parameters can be validated using a set of parameter rules. The parameter rules can be used to
validate any parameter against a constant or expression product from any other parameter or
combination of parameters.

Overview

Illustration 1 shows the main view of the Controller Parameters utility. The Controller Parameters
utility consists of three main sections: the rule editor, the list of parameter names and variables
used by the rule editor, and the parameter editor.

Q Controller Parameters - Version 1.2
File View Edit

D&
Rules [E3]
[039] CMMCONFG - Machine Config.
Rules: | B3C-LC Controllers  ~ | |+ |—| [[#] | B APRB TRG i
- : o APRB OVT BO - Invert Unlock Switches
Evaluating Rules... SCNP OFF B1 - Invert Limit Switches
SCND LIM B2 - External Power Supply
SCN ACC B3 - Invert Scale Error Signal
SCN DEC B4 - Invert Amplifier Enables
SCNCTLP B5 - Default to SPB00 Fine Mode
SCNCTLI B& - Enable Remote FeedHold
SCNCTLD B7 - Enable Motion Filter (DEA_TAPS)
HAVE PHS B8 - Enable Probing During Home
MAXVECY B9 - Disable Damp During Fast Jog
| CMMCONFG 1 B10 - Eanble Fast Jog Before Homing
SPB RES B11 - Enable SLOW speed
AP ULMT B12 - Invert Integrated Scale Limit Switches
AP LLMT B13 - Enable CW43L+TP200
AP DIV B14 - Enable PRERDY Command
AP RDS ~| | B15 - Enable Safety Auto mode

Value: 915
V| B0 v B8 B16 B24
V| B1 v B9 B17 B25
B2 B10 B18 B26
83 B11 B19 B27
v B4 B12 BZ20 B28
BS B13 B21 B29
B6 B14 Bz22 B30
v B7 B15 B23 B31
Rule: 'Y Max Acceleration wvs re scl
1 L Copyright (C) 2025 Select Calibration Incorporated. www.selectcalibration.ca L

/home/ron/MyProjects/controllerparameters/sample data/CONSTANT.ASC

Illustration 1: Controller Parameters utility showing the parameter viewer / editor and rule evaluation.

Importing Parameters

Parameter data that is supported by the Controller Parameters utility can be loaded by one of two
methods:

* Select File - Open from the main menu or from the toolbar shortcut.

+ Drag and drop the parameter file onto the Controller Parameter utility.
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The currently supported parameter files is CONSTANTS.ASC from Common Controllers (FBPC,
FB2, B3C-LC, ...) or any of the XML files from the DC controllers (DC800, DC240, DC241, RC1,

).

Parameter List

When a parameter file is loaded the parameter list section shows all the entries found in the file.
Illustration 2 shows an example of the servoAmpVal parameter from a DC controllers X axis XML

file.

Q

VFFIGain
AFFGain
AFFFiltFrg
frictComp
onLineOfisFlg
cmdFiltFrg
cmdlnvSign
maxVelHw

servoAmplyal2
speedLoopGain
speedLoopOffset
velHwGain
sclSinOffset
sclCosOffset
sclRefOffset
sclSinAmpl

Variable List,...

maxStrokesSw
minStrokesw
maxVoll
minWoll
maxWolZ2
minVel2
cntResol
cntInvSign
maxVel
maxhcc
maxDec

maxDecForcelimit

ttpDec

fastJogPrbDec

JjogSgn
LinaTtnhan

| L || | || | N | | R | A B

1156.500000
-43.500000
.Qoo000
000000
.0o0oo0
.0o0oog
.000005
0.000000
250.000000
600.000000
600.000000
0.000000
150.000000
0.000000
0.000000
SO0 000000

ooaag

[045] servoAmplVal

Parameters sent to the servodrive (reserved)

Index: 1 | 2
Index: 2 | 15729
Index: 3 | 3007
Index: 4 | 472
Index: 5 | 0
Index: 6 | 3277
Index: 7 | 750
Index: 8 | 3991
*| | Index:9 | 3263
= | Index: 10 | 2
Index: 11 | 11880
Index: 12 | 19065
Index: 13 | 7181
Index: 14 | 320
Index: 15 | 26789
Index: 16 | 404
Index: 17 | 1
Index: 18 | 0
Index: 19 | 320
Index: 20 | o
ection.

Illustration 2: Parameter List display s

Parameter entries can be searched by entering all or part of a parameter name in the search bar.

The search will hide all entries that do not contain the search text.

O\ cmm|

CMMCONFG
CMM_ALPH
CMM_BETA
CMMCONF2

Illustration 3: Searching for all parameter

names containing the word 'cmm’.

Selected entries will activate an editor for viewing or modification of the selected parameter value.
Illustration 4 shows an example of editing the bitfield parameter CMMCONFG from a typical

Select Calibration Inc.

August 21, 2025

Page 4 of 14



Controller Parameters User Guide

Common Controller.

Q|

SCN_ACC
SCN_DEC
SCNCTLP
SCNCTLI
SCNCTLD
HAVE_PH9

SP6_RES
AP_ULMT
AP_LLMT
AP DIV
AP_RDS
LAS PWR
PRT_ALPH
PRT_BETA
CMM_ALPH
CMM_BETA

DOT cohe

MAXVECV -

1]

SCL RES.1
SCL RES.2
SCL RES.3
SCL RES.4
SCL RES.5
SCL RES.6
SGHN_FAC.1
SGN_FAC.2Z
SGN_FRC.3
SGN_FAC. 4
SGN_FRC.5
SGN_FAC.6
M HWLIM.1
M HWLIM.Z
M HWLIM.3
M HWLIM. 4

Do o000 oOM

Variable List...

000500
.0o00s00
000500
.000s00
.000s00
.000500
-1l.000000
=1.000000
.0oooan
.0oooan
.oooooon
.oooooon
.aooooon
.0oooan
.0oooan
.0oooan

o000 oo

-

-

Illustration 4: Editor for parameter CMMCONFG.

[039] CMMCONFG - Machine Config.

BO - Invert Unlock Switches
B1 - Invert Limit Switches
B2 - External Power Supply
B3 - Invert Scale Error Signal
B4 - Invert Amplifier Enables

B5 - Default to SP600 Fine Mode

B& - Enable Remote FeedHold

B7 - Enable Motion Filter (DEA_TAPS)
BE - Enable Probing During Home

B9 - Disable Damp During Fast Jog
B10 - Eanble Fast Jog Before Homing

B11 - Enable SLOW speed
B12 - Invert Integrated Scale Limit Switches
B13 - Enable CW43L+TP200

B14 - Enable PRBRDV Command

B15 - Enable Safety Auto mode

Value: 915

V| BO v BE B16 B24

v/ B1 v/ B9 B17 B25
B2 B10 B18 B26
B3 B11 B19 B27

v/ B4 B12 B20 B28
BS B13 B21 B29
B& B14 B22 B30

V| BT B15 B23 B31

The variable list below the parameter list shows all items that can be used in rule expressions.

Illustration 5 shows an example of the variables created from the parameter VMAX.
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Q| | [019] VMAX - Maximum Velocity
;ﬁgﬁ?%m = Maximum and default axis speed. Axis speed changed with
REVRS MOVPAR command.

SLOW_JOG
FAST_JOG
LED_CNTL
HOMSPIN
HOMSPOUT
MAX_ACCL
LSRPTLIM
RDY_TMR
MIN_IJK
JSTK_SGN
PRBE_SRC
LSR_NULL
PICSRTRY

APRB_TRG

ADDE_MWT

oooood
1000
000
1000
1000
1000

- | Index: 1 | 350.000000 |
= 0.000000

N Index: 2 | 350.000000 |
= 350.000000 Index: 3 | 350.000000 |
= 350.000000 ,

o Index: & | 350.000000 |
= 350.000000 Index: 5 | 350.000000 |
= 350.000000 Index: 6 | 350.000000 |

Illustration 5: Variables from the parameter VMAX that can be used for rule expressions.

Parameter types can be a single entry or an array of data. Single entry parameters will have a
corresponding variable with the same name as the parameter while parameter arrays will have
variables created with an extension of <dot><index> where index starts at 1 for the first entry.
For example, the variable for the third index value of VMAX is VMAX.3 representing the Z axis.

Exporting Parameters

Parameters that have been modified can be exported to a text file by the Controller Parameters
utility. The formatting of the original input file is too quirky to re-create reliably so the changes
are saved to a text file instead of over-writing the original input file. The changes must be
manually transferred to the original parameter file and sent to the controller or manipulated in the
controller directly.

Q Export Options T -0X
Options: (e) Export changed items only
Export all data
v Include original values for changed items

v | Output format matches input format

Cancel Continue

Illustration 6: Export options.
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The format of the exported file can be similar to the format of the input file allowing for easier
transfer to the source parameter file. The exported file can be configured to only contain changed
parameters or all of the data.

Although the formatting of the input parameter files are considered quirky the formatting of the
output file, with the option to match the input file checked, will be close to that of the input file.

Table 1: Export Options:

Option Description
Export changed items only The output file will only contain entries that were changed.
Export all data The output file will contain all parameter entries.

Include original values for the This applies only to parameters that have been changed. The
changed items output with this option checked will show the original value
and the new value.

Output format matches input The format of the output file will mimic that of the input file
format otherwise a generic format is used.

Exporting Parameters Example

The following is an example of changing the VMAX parameter from a Common Controller where
the original value was 350 mm/sec for all axis but changed to 300 mm/sec for the X,Y, and Z axis
and zero for the rotary table and wrist AB angles. When exported, the option to show the original
value was checked along with the option to match the input format.

Portion of the input parameters file showing VMAX along with entries above and below it:

#18 Home Spd Outof Lim : Double : millimeters / Sec HOMSPOUT
3.00000000000000E+0000

.00000000000000E+0000

.00000000000000E+0000

.00000000000000E+0000

.00000000000000E+0000

.00000000000000E+0000

9 Maximum Velocity : Double : millimeters / Sec VMAX
.50000000000000E+0002

.50000000000000E+0002

.50000000000000E+0002

.50000000000000E+0002

.50000000000000E+0002

.50000000000000E+0002

0 Maximum Accel : Double : millimeters / Sec /Sec MAX ACCL
.50000000000000E+0002

.50000000000000E+0002

.50000000000000E+0002

.50000000000000E+0002

.50000000000000E+0002

.50000000000000E+0002

#

#

WWWWwWwWWwNhwwwwwwkr OO O wWw
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Exported output file showing VMAX with the option to show the original value checked:

WARNINGS:

- Contents of this file does not included Reserved entries.

- File may contain additional data with alternate formatting.

- DO NOT SEND THIS FILE TO A CONTROLLER.

#19 Maximum Velocity : Double VMAX
Original:

+3.50000000000000E+0002

+3.50000000000000E+0002

+3.50000000000000E+0002

+3.50000000000000E+0002

+3.50000000000000E+0002

+3.50000000000000E+0002
Updated:

+3.00000000000000E+0002

+3.00000000000000E+0002

+3.00000000000000E+0002

+0.00000000000000E+0000

+0.00000000000000E+0000

+0.00000000000000E+0000

Note the entry for VMAX in the exported file does not contain the text ': millimeters / Sec'
following the declaration of the data type (Double). Showing the original and updated values
(which is optional) allows for changes to be restored to original values if necessary.

Parameter Rules

The parameter data contains many entries and is therefore subject to many potential problems or
conflicts. There has been numerous examples of parameter values that have caused subtle
problems with machines observed over the years particularly with retrofit machines. Testing each
parameter configuration manually is difficult and time consuming where automated testing, using
the parameter rules, allows many of the mundane and easily overlooked entries to be validated.

Illustration 7 shows the parameter rule section which can be detached from the main program for
convenience.
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Rules ) X
Rules: B3C-LC Controllers = | |4+ | |—| |[[#] | B
Evaluating Rules... =
Bule: "X Max Acceleration Value'

Left expr salue: 350.000000
n value: 1030.000000
- Not Greater Than Right
PRSS
Bule: 'X Max Acceleration vs Deceleration’
Left expression walue: 350.000000
Right expr ion walue: 350.000000
OFER: Lef quals Right
PASS
Eule: "X Probe Deceleration'
Left expr 7 250.000000
Right expr >n value: 350.000000
JPER: Left Not Greater Than Right
FRSS
Rule: ion Minimuom'
Left expre : ¢ 250.000000
Right expr ion value: 100.000000
( J Left Mot Less Than Right
PASS
Bule: 'Y Max Acceleration Value'
Left expre on value: 350.000000
Right expr ien walue: 1050.000000
OPER: Left Not Greater Than Right
FRSS
Rule: 'Y Max Acceleration vs Deceleration’
Left expre >n wvalue: 350.000000
Right expr n value: 3530.000000
OPER: Lef quals Right
PRSS b
Illustration 7: Parameter rules.
Table 2: Rule Options:
Option Description
Rules: | B3C-LC Controllers Selection list for rule groups. In this example the rule group is

named based on the type of controller it is intended for.

Create a new rule gr .
+ ate a ule group

Remove the selected rule group. This also removes all rules
associated to the rule group.

E Edit the rules for the selected rule group.

b Execute testing of the currently loaded parameter data using the
rules in the selected rule group.
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Rule Editor

Illustration 8 shows an example of the rule editor and all rules assigned to the selected rule group.
Each individual rule entry is a specific test that is performed on the parameter data.

Q Rule Editor % = Al x

B3C-LC Controllers

Add Rule | | % Max Acceleration Value
X Max Acceleration vs Deceleration
Edit Rule X Probe Deceleration
X Probe Deceleration Minimum
Delete Rule | |Y Max Acceleration Value
¥ Max Acceleration vs Deceleration
Copy Rule Y Probe Deceleration
¥ Probe Deceleration Minimum
£ Max Acceleration Value
Z Max Acceleration vs Deceleration
£ Probe Deceleration
£ Probe Deceleration Minimum

Close
Illustration 8: Rule editor.
Table 3: Rule Editor Options:
Option Description
Add Rule Create a new rule entry.
Edit Rule Modify the selected rule entry. Double clicking on a rule entry will automatically

open the rule for editing.

Delete Rule Delete the selected rule(s).

Copy Rule Copy the selected rule(s) to another rule group. Rules that exist in the target
group are replaced.

Rule Item Editor

Rule items are created or edited using the rule item editor. Illustration 9 shows an example of the
rule item editor.

The data in the rule item editor is not cleared from the previous state when adding new rule
entries. This is useful when creating several rules that are similar but only differ by minor
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changes (axis entry for example) as all the previous entries are left intact.

Q Rule Item Editor ?T -0X

Rule Name: X Max Acceleration Value

Left Expression: max_accl.1

Operator:

Left Exp. Less Than Right Exp. ® |Left Exp. Not Greater Than Right Exp.
Left Exp. Equals Right Exp. Left Exp. Not Equal To Right Exp.
Left Exp. Greater Than Right Exp. Left Exp. Not Less Than Right Exp.

Right Expression: |vmax.1*3

Mote: Result of [Left Expression] <operator> [Right Expression] must be true.

Cancel Apply
Illustration 9: Rule item editor
Table 4: Rule Item Editor Options:
Option Description

Rule Name Name of the rule entry. The name can be between 1 and 64 characters in
length. The rule name must be unique for any particular rule group.

Left Expression Left side of the expression. The expression can contain constants,
variables, and include standard math operators (+-*/).

Operator Operator for comparison between the left and right expression values.

Right Expression Right side of the expression. The expression can contain constants,

variables, and include standard math operators (+-*/).

Each rule item is evaluated as a logical test that produces a true or false result. In order for the
rule item to pass evaluation the logical result must be true.

Result = [Left Expression] <Operator> [Right Expression]

Table 5: Expression Operators:

Operator Description
Left Exp. Less Than Right Exp. The value of the left expression must be less than the
right expression.
Left Exp. Equals Right Exp. The left and right expressions must be the same.
Left Exp. Greater Than Right Exp. The value of the left expression must be greater than

the right expression.
Left Exp. Not Greater Than Right Exp. |The value of the left expression must not be greater

Select Calibration Inc. August 21, 2025 Page 11 of 14



Controller Parameters User Guide

Operator Description
than the right expression.
Left Exp. Not Equal To Right Exp. The left and right expressions must not be the same.
Left Exp. Not Less Than Right Exp. The value of the left expression must not be less than
the right expression.

The operators with NOT are the logical reverse of the corresponding operators without NOT. The

following scenarios shows the logic behind the different kinds of operators:

Left Input Expression : V1
Right Input Expression: V2

Goal : V1 must not be greater than V2.
Operator: Left Exp. Not Greater Than Right Exp.

Goal : V1 must be greater than V2.

Goal : V1 must be the same as V2.
Operator: Left Exp. Equals Right Exp.

Goal : V1 cannot be the same as V2.

Operator: Left Exp. Not Equal To Right Exp.

Rule Validation

The rules testing is performed by pressing the Execute button.
tested is displayed as text in the area below the rules toolbar.

Example from running a set of rule tests:

Evaluating Rules...

Rule: 'Max Acceleration Value'
Left expression value: 600.000000
Right expression wvalue: 750.000000
OPER: Left Not Greater Than Right
PASS

Rule: 'Max Acceleration vs Deceleration'
Left expression value: 600.000000

Right expression value: 600.000000

OPER: Left Equals Right

PASS

Example of a failed rule:

Select Calibration Inc. August 21, 2025

V1 can equal V2.

V1 cannot equal V2.
Operator: Left Exp. Greater Than Right EXp.

The result from each rule item
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Rule: 'Probe Deceleration Minimum'
Left expression value: 50.000000
Right expression value: 100.000000
OPER: Left Not Less Than Right

* FAIL *

There are five lines generated from each rule item that is executed. The five lines contain the
information described in the Rule Evaluation Summary table.

Table 6: Rule Evaluation Summary:

Option

Description

Rule:

The name of the rule.

Left expression value:

The value of the left side expression. Expressions are evaluated to a
value and displayed following the colon.

Right expression value:

The value of the right side expression. Expressions are evaluated to a
value and displayed following the colon.

OPER: Description of the operator used for comparison of the left and right
expressions.
PASS / FAIL Indicator if the rule passed (result was true) or failed (result was false).

Select Calibration Inc.
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Revision History

Date Version Changes
Aug 9, 2019 1.0 New Program
Feb 12, 2022 1.1 Update of depreciated functions.
Allow Rule dock to be hidden.
Added View menu for rule dock.
Aug 21, 2025 1.2 [bug fix] — Block direct editing of value for bit-field entries.

Updated icons and signal/slot methods.
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