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Power PMAC-NC 16™ - Software User Manual

Introduction

The Power PMAC-NC 16 HMI (PPNC16) is a host PC application for Delta Tau Power PMAC controlled CNC machines.
This document is the Software User Manual for the Power PMAC-NC 16 application. It contains information about how
to use the software, what features the software includes, and also describes what can be customized.
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PROGRAM LOADED: Press the CYCLE START button to run, or CLEAR to select ancther program.

Supports standard RS-274 style G-code programs as well as native Power PMAC Programs.

Split screen Subprogram visualization with embedded and external subprograms supported.

Configurable for 1-10 axes, type of application, and machine/velocity units.
Software and Hardware Control Panel support built in.

Secure SSH/SFTP communications with Power PMAC.

Built-in Power PMAC command terminal and Linux terminal.

Colorized NC file editor optimized for large files.

NC file Execution Queue for remote or unattended machine automation.
Real-time Execution Monitoring including Subprograms.

Mid-Program Start Capability.

Parametric Programing Capability.

User Login system with Definable Feature Access.

Built in Foreign Language Translation.

MTConnect 2.0 Agent, HTTP Server, and Telnet Server for supervisory data collection.
Fully portable application deployment (no installation required < 5MB total file size!).

Fully customizable with the Software Development Kit (SDK) version.
External assembly (plugin) system for custom Screens, Code Groups and other data.
Custom Parser.

©2014 Delta Tau Data Systemes, Inc.
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e Customizable color schemes and login screens for OEM branding.
e Private labeling including Login image, Company name, and Splash image.

Versions

Power PMAC-NC 16 is offered in two different versions - Power PMAC-NC 16 SDK and Power PMAC-NC 16 Runtime.
Power PMAC-NC 16 Runtime is designed for users who do not have any intention of modifying the actual HMI screens or
layout. Power PMAC-NC 16 SDK is designed for users who intend on customizing the HMI and includes extensive source
code for this purpose.

{ References to the folder paths of the two versions in this manual can be used interchangeably. For instance if we
refer to C:\..\GitHub\PowerPmacNc16-Runtime you can assume the path will be C:\..\GitHub\PowerPmacNc16-SDK for
SDK users.

Motion Commander Foundation

The Power PMAC-NC 16 program is based on the Motion Commander Foundation (MCF) .NET
framework for machine control applications. The Motion Commander Foundation Developer's
Guide is also included in the SDK for reference. http://www.MotionCommander.com

Requirements
The PPNC16 program is compatible with Windows 7 or newer (64-bit or 32-bit).

The application requires .NET Framework 4.6.1 and the Visual C++ 2010 runtime libraries. If .NET Framework 4.6.1 is
missing, users will be asked to install it manually but Visual C++ 2010 library will be installed automatically. The
following links can be used for manual installation of the same libraries.

Microsoft .NET Framework 4.6.1 (Web Installer)
https://www.microsoft.com/en-us/download/details.aspx?id=49981

Microsoft Visual C++ 2010 Redistributable Package (x64)
http://www.microsoft.com/en-us/download/details.aspx?id=14632

Microsoft Visual C++ 2010 Redistributable Package (x86)
http://www.microsoft.com/en-us/download/details.aspx?id=5555

{ If you are using the SDK version Visual Studio 2013 or newer (Express or Professional) is required to build the
application from the SDK source code.

{ Some versions of the PPNC16 program also support the Turbo PMAC and are 32-bit applications, requiring the x86
version of the Visual C++ Redistributable - even on 64-bit Windows systems.

Installation
The PPNC16 Software is distributed via a private GitHub repository and on media directly from Delta Tau Data Systems.
In order to access the online repository sign up for a free GitHub account and provide the account name to Delta Tau

Data Systems Power PMAC NC16 is purchased. Then, read-only access to the appropriate repository will be granted.
The same repository can be used for future updates. Install GitHub for Windows on a development PC, log in, and

"Clone" the repository. "Sync" occasionally to insure using the latest release version.

Power PMAC-NC Software User Manual ©2014 Delta Tau Data Systemes, Inc. Page 6
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Y oltis highly recommended to make a working copy of PPNC16 in order to avoid losing changes when “Sync” is
requested. If a Sync fails for any reason, simply delete the entire “GitHub\PowerPmacNc16-Runtime” folder and Clone
again.

"'srl “PowerPmacNC.ini” file might be updated for any new features; compare to the old one and apply necessary
changes. “Messages.xml” and “PowerPmacNC_Settings.xml” are required to be copied and pasted from the old folder to
a new folder in order to apply same settings and messages to the updated version. If a modified version is used, make
sure to copy and paste all required files.

Deployment

The PPNC16 HMI can be deployed by simply copying the "PowerPmacNc16-Runtime" folder to any location on any
desired machine. The folder may be renamed if desired. The distribution must include the files shown below. (Files not
shown in this list may be deleted without affecting the application.)

Mame Type Size

. Languages File folder

| MessagelogViewer.exe Application 52 KB

+ PowerPmachC.exe Application 974 KB
4 | PowerPmacNCini Configuration settings 3KE
% | DynamicDataDisplay.dll DLL File 350 KB
% ICSharpCode. AvalonEdit.dll DLL File 612 KB
= MCF.CustomControls.dll DLL File 12 KB
%= MCF.DeltaTau.dll DLL File S1KB
% MCFoundation.dll DLL File 1,084 KB
% Microsoft.WindowsAPICodePack.dll DLL File 104 KB
% Microsoft.WindowsAPICodePack.Shell.dll  DLL File 530 KB
%] Renci.5shMNet.dll DLL File 450 KB
% | Routrek.Granados.dll DLL File 136 KB
% SecureDongle_Control32.dl1 DLL File 111 KB
% SecureDongle_Controléd.dll DLL File 146 KB
& PowerPmacNC.pdb Program Debug Database 194 KB
= DeviceMembers.xml XML Document 107 KB
=] Messages.xml XML Document 14 KE
= PowerPmacMC_Settings.xml AML Document 21 KB

The Power PMAC Project
The PPNC16 application requires the Power PMAC controller be configured with its source code counterpart to enable
proper functionality and handshaking. This Power PMAC project comes with the product.

The Power PMAC project will be located in the following folder:
"PowerPmacNc16-Runtime\PMAC Source Code\PowerPMAC\PPCNC_ProjectSource"
Make a working copy of this directory before you download the project to the controller.

Power PMAC-NC Software User Manual ©2014 Delta Tau Data Systemes, Inc. Page 7
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Open the "PPCNC_ProjectSource.PowerPmacSuite_sIn" solution file | SelutienExplorer-PPCNCFrojecSoueelOA 0N+ Ax
in the Power PMAC IDE, right-click and select "Build and Download" =

[ Selution 'PPCNC_ProjectSource’ (1 project)

as shown. Look for the "Download Successful" message in the B ] PPCNC ProjectSource(10.1.10.217)
Output window. - [3 Clanguage | Build
- [ Cenfiguration Rebuild
[ Documentation
Download Successful. - [ Leg Clean
Total Project Download time = 13.057 sec & [ PMAC Seript Langy Debug 4
Total Project Build and Download time = 24.212 sec - Build and Download All Programs
Map PMAC Variables
g . . o % | cu
i After downloading the project, use the Terminal window to % | Remove
issue a "save" command to copy the project to nonvolatile flash Unload Project
memory, then issue a "$$$" command to reset the controller. 2| Properties

'E

At this point the Power PMAC controller is now ready to work with the PPNC16 program in a virtual mode. Actual
machine functionality will require the appropriate integration of the motors, 1/0, safety systems, etc. The default Power
PMAC code is used as a starting point for all machine integrations which will utilize the PPNC16 software.

=y “ppnc_virtualmotors.pmh” file which is located in “Global Includes” folder contains configurations of eight virtual
motors. Exclude this file from a project after making sure Power PMAC NC16 works properly and start implementing real
motors configurations in a new header file.

Hardware Key

This application requires a USB hardware
key (dongle) to run. Hardware keys will
be included when copies of PPNC16
program are purchased from Delta Tau
Data Systems.

[ x]

DELTA TAU
A Power PMAC NC

_J_' 2014

This application requires a USB hardware key (dongle) to run.

The hardware key is compatible with all
versions of Windows and does not
require a driver to be pre-installed.

Configuration File

The application reads the “PowerPmacNC.ini” configuration file in its exe directory at start-up to obtain its configuration
data. A Reference copy of this file is included in the project for convenience. For PPNC16 runtime, a Copy of "Reference
PowerPmacNC.ini" is included in the exe directory. Rename it to “PowerPmacNC.ini”, and edit it to specify machine type,
axis definitions, units, velocity units, and other important parameters .For PPNC16 SDK, a Copy of "Reference
PowerPmacNC.ini" is included in the solution directory. Copy it to a “Debug” folder that is located in a “bin” folder and

rename it to “PowerPmacNC.ini” ”, and edit it to specify machine type, axis definitions, units, velocity units, and other
important parameters. The configuration file is well commented for convenience.

Power PMAC-NC Software User Manual ©2014 Delta Tau Data Systemes, Inc. Page 8



j Reference PowerPmacMC.ini - Notepad = =NRSN X

File Edit Format View Help

l
"PowerPmacNC.ini" - Configuration file for the Power PMAC-NCl6 program.
This file is read bg PowerPmacNC.exe at startuE and must be in the exe directory.
This file will NOT be overwritten by MCF and should be well commented.

[Machine Constructor]
; ToDO: Specify the machine type (Standard or Custom) 1
; The cCustom machine type depends on components Tloaded from external assemblies. (See documentation.) 3
MachineType=Standard

; TODO: SEecify from one to ten axis labels separated by commas.
; Axis labels can be more than one character but they must be short. Suggest two characters max.
AxisLabels=X,Y,Z2,A,B

; TODO: Specify motor numbers separated by commas (for status monitoring).
; The first motor number will be used to monitor the status of the first axis, etc.
MotorNumbers=1,2,3,4,5

; TODO: sSpecify the application’'s native length units (INCH or MM) and decimal places of precision (0-6).
NativeLengthUnits=MM
NativelLengthDecimalPlaces=3

; ToDO: sSpecify the time units to display in velocity labels (min, sec, etc)
VelocityTimeUnits=min

; TODO: Specify quantity of tool offsets (0 min, 100 max)
Tooloffsets=100

; ToDO: Specify quantity of G54.1 work offsets (0 min, 100 max)
G541=100

; Optional: List G and M-code group names that are NOT required bg the application (separated by commas).
; Note: GroupO, Group6, ProgramGrouE and SubprogramGroup may not be removed.
; ExtraneousGroups=Groupll,Group22,ThreadingGroup,GearRangeGroup,BAxisGroup

; Optional: Allow more than a single instance of the application to run.
;AllowMuTtipleInstances=true

; Optional: Add HTTP Server, Telnet Server or MTConnect Adapter support to the application.
;HttpServer=true

;TelnetServer=true

;MTConnectAdapter=true

1 [ »

2 A copy of configuration file is included in Appendix B of this manual for users’ convenience as a reference.

Runtime Operation

Main Screen

The Main Screen serves as the base of operation during runtime. It is a modern feature rich implementation of a
traditional CNC interface console with many added features specifically optimized for the Windows environment.
Operators will find this screen intuitive and easy to use.

Power PMAC-NC Software User Manual ©2014 Delta Tau Data Systemes, Inc. Page 9



2 1 3 4 5
’ . . 1 1 .
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Z @ . 996@ 24 if(P11080 > P9@0){G91 P1@@e2 =@.5}
) 25 else {G9@ Pleee2 = 1} ABORT
[ "% TORQUE | FE: 8.0008 DTG: 6.8000  ,; y[p1ome2]
[ }| uniTs INCH (G28) 27 GBe
FEEDRATE  ACT: 0.00 OD: 9.8 28}
5 FEED: 100% RAPID: 100% FPM 29 else RESET
) = SPINDLE 0.00 8.88 3o {
2
19 o 108% CUT 31 fuhile(P10083 == 1) {}
TooL Teo Hee Dee 32 while[#18@ EQ 1] DO1 [7]| oPTION
| G-CODES Gee G17 G20 G25 G4@ G49 GB@ G5O 33 STOP
é G50.1 G97 G64 G69 G99 G94 GI8 21 #1091 = #101 + 1
g M-CODES ~ M@5 MA9 M1@ M23 M41 M48 M78 35/END1
15 a0 36 IF [#162 EQ 3] D02 GOTOS END2 SINGLE
| | 37 G98 G81 X3 Y2 7-0.5 R@.2 S12ee F15 \z BLOCK
20 38 X4.5 ™ .
a 35 G91 G99 Y©.5 BLOCK ™
2 40 GB@ SKIP
21 A 41}
[ ] 42 L

9

©oONOU A WNE

bz e e 20 |’
. (o) (em) (B2 ) =
12 € CS Status: Amp not enabled. Open loop. ¢
I
11 10
Currently loaded program and path display. 11. Message status bar.
Soft Control Panel. 12. Dual-Screen pop out control.
Login display, shows current user. 13. HMI scaling controls.
Time/Program Elapsed Time display. 14. HMI watchdog indicator.
Message log slider view. 15. NC parameter display window.
Full Screen mode. 16. Axis parameter display window.
Vertical Button Bar - Main software operator controls. 17. Position mode selector buttons.
Tabbed view screen selections. 18. Machine view selection.
. Program editor and run screen. 19. Full Screen Program Editor
10. NC File Control Button Bar 20. Macro Variables Table

21. Coordinate System/Motor Status Wind

Power PMAC-NC Software User Manual
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Currently Loaded Program Display

I C:\NC\Can-Cycle Parametric_PMAC Native.nc (1:45 lines. Download Complete) I

The currently loaded part program will display in the upper left hand corner of the HMI. The part program name, path,
and number of lines are displayed. Additionally the first line to execute after a cycle start will be displayed. This can be
useful for mid-program starts. If the file being downloaded is large, the display will show the HMl is in process
downloading. The PPNC16 will load the last file loaded on application startup. If the last file has been subsequently
deleted, editor window shows “no file selected”. However if the file has been executed partially or completely, its path
and status still will be displayed on “Machine View” top status bar as it is shown below:

LN (no file selected) LS & Administrator
z [ PROG POS ][ REL POS J{ ﬁm POS ){ CMD POS ] FEEDRATE RAPID SPINDLE TOOL CHANGE
= '\ C-C+) - OC+) C- I+ ) mee Teo
A X 12Q000
£ ° C_ex ) _ex ) 1weex ) -)C+)
b8l [ % TORQUE | FE: 9.0008 DTG: '.g.eeea ( 100% ) ( 100% ) (Cew )(ccw ) ( CHANGE )
# *
Y L) e B L e e
% TORQUE | FE: ©.000@ DTG: 0.0000

1 (no file selected)

Z 0.1283

% TORQUE | FE: -0.0004 DTG: -9.2783
UNITS INCH (G28)
FEEDRATE  ACT: 0.00 CD: 70.08

=
o
3
I
g
=
i

FEED: 1@8% RAPID: leex FPM
SPINDLE 0.08 1,6000.08
18e% cuT

I 0 0 NC Program Aborted: "CA\NC\Can-Cycle_Parametric PMAC Native.nc" (Total Elapsed Time: 00:00:03, Feed Hold Time: 00:00:02)

- E Power PMAC-NC16
- Controller
. Messages
l Status
Axes
E Tool
NC| NC File
. G-Codes
l M-Codes
Tool Offsets
Work Offsets
Macro Table
G30 Secondary Return

The NC program path and related v “riables.
B Main Program Can-Cycle_Parametic_PMAC | Run Options Register
Boot Buffer Auto subprog 13000
Boot Buffer MDI subprog 0
8 start Line 1
@ Current Line 0
© Elasped Timel 0 hours, 0 minutes, 2 second Latest Executed
© Elasped Time2 0 hours, 0 minutes, 0 second MNC File
® Dwell Time 0 seconds
@ Repeat Count M98 0

@ Repeat Count G65 0
@ sticky Comment Index 0

23 Machine View

@ o o o 0 0 0

M Login

=
]
=
|

H Editor

Soft Panel

FEEDRATE RAPID SPINDLE TOOL CHANGE
-+ ) (- )(C+) - )+ ) M6 Tol
e ) _ex ) _eex )(- )(+)

( 2ee ) ( 1e0% ) ( cw )(cew ) ( CHANGE )

The soft panel is used to display and change Feedrate Override, Spindle Override, as well as control tool changes. If
hardware control panel is presented, by default soft panel only shows the status of its members only such as zero or
hundred percent override. If hardware control panel is not presented, soft panel can be used to show status as well as
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controlling override and tool change functionalities. In certain situations the system integrator may find it useful to
include both for specialty applications.

The soft panel can be added or removed from the Main Screen by changing the following element in “PowerPmacNC.ini”

file:

[User Interface]
; Option to hide the Feedrate/sSpindle/Tool Change controls on the main screen.
HideUppercControlPanel=false

\5/ By default soft panel is shown at all times regardless of hardware control panel being presented or not.

The feedrate override can be adjusted in increments of 10%, or set to either 0% or 100% immediately using the buttons
provided. If the machine is currently at 0% or 100%, the button will illuminate accordingly.

The spindle override can be adjusted similarly. Additionally there are modal buttons for CW/CCW spindle direction.

The Tool Change mechanism allows the operator to set the desired tool, and then initiate a tool change directly from the
Soft Panel.

\5/ By default, if hardware control panel is presented (PowerPendPresent = 1), feedrate/rapid/spindle speed override
functionalities only can be done using hardware control panel.
Login Display

S cornelius Clemens

The Login Display will show the currently logged in machine operator and their user access level shown by color. There
are three access levels as shown below.

& The Administrator
& The Operator
.. The Supervisor

If the password for any user contains a “Hint”, it will be shown each time a “Password Incorrect” box is shown.

/., DELTA TAU

Power PMAC-NC
2016

Password Incorrect! (Hint: iﬂ".
Birthday) Hm’:

(Hint: Bifthday) © *

Power PMAC-NC Software User Manual ©2014 Delta Tau Data Systemes, Inc. Page 12



\( Changing users’ information (such as language, name, and etc) is only allowed when a user is logged in as an
administrator.

Time/Program Elapsed Time display

Elapsed Time: ©8:81:59 4/38/2015 4:49:13 PM

The Time/Program Elapsed time display will toggle between real computer time and program elapsed time during
program execution. In addition to this the automatic message log will keep track of program start time, end time,
overall elapsed time, and actual elapsed time (non-feedhold time).

Message Log Slider View

Hide Time Log

i g Events
Stamp Commands Log Queries Log Events

Display
Message Log

/2017 10:27:05 AM inistrator logged in.
T 1172872017 10: e file changed: ToolOffsets.ToollDiameter
T 1172872017 10: e and Notes auto-saved.
T 11/28/2017 11:01:3 o changed: Settings.Users
2 11/28/2017 11:01: rator logged out.
T 1172872017 11: Settings and Notes auto-saved.
Tony logged in.
Tony logged out.
X 11/28/2017 11:06: Administrator logged in.
& 11/28/2017 11:07: e changed: Settings.Users
X 11/28/2017 11:07: Administrator logged out.
L 11/28/2017 11:07:1: George logged in.
& 11/28/2017 11:08: Settings and Notes auto-saved.
" 11/28/2017 11: SFTP transfer: 602
" 11/28/2017 11: gpascii download: 168 ms
" 11/28/2017 11: NC Program Started: ™ b cle_Parametric_PMAC Mative.nc"
" 11/28/2017 11:15:41 AM  NC Program Aborted: "C\NC\Can-Cycle_Parametric PMAC Native.nc” (Total Elapsed Time: 00:00:19, Feed Hold Time: 00:00:13)

OPTION

@ Open Message Log Viewer
STOP
—

@ Maove to Machine View Tree

Rignt Click to Show
Message Log
Options

( ) Copy Contents to Clipboard
SINGLE 8 Cory F

BLOCK
—

D Clear Message Log

BLOCK
SKIP
—_—

The Message Log Slider view allows access to the Message Log directly from the PPNC16 Main Screen. The message log
can be expanded and contracted as necessary for the operator to view relevant information. The time stamp can be
hidden if the operator prefers a more compact view of the messages. The “Log Commands” tool will show every
command being sent back and forth between the control and the HMI. The “Log Queries” tool will show statuses of
different elements regardless of them being changed or not. The “Events” tool sill show when a value of a member is
changed based on a new event. This should only be used for troubleshooting purposes. The Message Log window can
be cleared by selecting this option by right clicking in the message are and selecting this option.

—

EH Clearing the messages from the Message Log window does not delete the information from the ongoing message
log utility.
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Full Screen Mode

IR C:\NC\Can-Cycle_Parametric_PMAC MNative.nc (1:45 lines. Download Complete) George 11/28/2017 11:42:31 AM [3] (4
z (PROG POS J(_ REL POS J(_MACH POS J(_ CMD POS FEEDRATE RAPID SPINDLE TOOL CHANGE
] X 2.6380 e o= o
< Me6 Te1 .
£
£ . C_ex ) ex ) eex ) (- )C+)
o
8l | % TORQUE | FE: 8.00600 DTG: 0.0000 100% ) ( 100% ) (cw )(ccw) ( cHANGE ) CYCLE
N 4.5100
s QUEUE »y WORK TOOL ALARMS
< L] 5 { Lastiag) (1! (@) Gawor |2 manua | 2 orrsers | # orrsets (@) w
Bl [ % TorQuE | FE: 0.0000 DTG: 0.0000 | oo -] FEED
] HOLD
7 #1800 = @
Z -2.5150 :#e-o
44102 = 3 ABORT
% TORQUE FE: -8.0004 DTG: -8.2293 5 Gee@ G9@ G54 G17 G8e X6 Yo
UNITS INCH (G2@) 5 Gel F7e 2
FEEDRATE  AcT: 9.990 OD: 78.80 7 S1000 Me3 (
Ff| FEED:  100% RAPID: 100% FPM  5G43 H1 Z@.25 RESET
E SPINDLE fé;;? 1,99663$ 5 G99 GB3 X1 Y2 7-8.5 Q@.15 Re.2 De.1 \_______J
™ 10 G98 X2 P—
TooL Teo Hel Doe 11 G71 I1 190 K4 S3@ || | oPTION
| G-CODES GOl G17 G20 G25 G4@ GA3 G71 €50 12 Mea sToP
8 G58.1 G54 G97 G64 GE9 GI8 GI4 G98 |5 @ay vy
2 14 Mee )
g M-CODES ~ M@3 M@9 M1@ M23 M4l MAB M78 15.G90 G9B X3 SINGLE
- BLOCK
(] .J.O G8e \
17 ((Check Pleeee))
“ 18 if(Pleeed == 1) BLOCK
B 19 { SKIP
iz 20 G988 GBL X5 Y4 7-8.5 Re.2 S1000 F15 e
| 21670 I1 10 K8 —_—
22 Pleeel = 5.5 DRY
73 ((Check P1188@)) - RUN
P » —
CLEAR FIND GOTO MID-PROG
[NC FILE] [REPLACE] ( LINE ] SAVE START EDEIOR. LoG out
PROGRAM LOADED: Press the CYCLE START button to run, or CLEAR to select another program.

Full Screen mode will extend the PPNC16 to the video resolution boundaries. The Windows task bar will be covered by
the bottom portion of the PPNC16 application. The operator can either use the Window button or ALT-TAB to move to
other applications if desired. If Full Screen mode is selected it will be retained through application shut down.

Vertical Button Bar
The main operator control buttons and mode display will be found in the Vertical Button Bar. These buttons will

illuminate or fade depending on the operating mode and functionality. If a button is faded it cannot be used. The top
mode button can be used to switch modes and view the current mode of operation.

Tabbed View Screen Selections
These tabs display the main screens which the operator utilizes during normal operation of the machine. The first three
screens, AUTO, MDI, and MANUAL will switch the operational mode when selected.

R o e e e e e e e I R ey e e e e
;?gt?lk c 1) 1/ (Enter MDI commands) . SELECT JOG SPEED:
icky Lommen 2 G20 G990
3G@ G17 G40 G49 G54 G8O@ G9@ [X1](X2][X3][X4][X5]
4Go X0 Yo S
5 G1 F2eee JE=D) X8 B SELECT AXIS TO JOG:
5G42 X208 Y20 >
740 s (x )y JCz)
5 Y40
9 X20 HOLD BUTTONS TO JOG CONTINUOUS:
10'v20
11./Ge4 X5 [ -JOG] [+JDG ] [ sToP ] [ HOME ]
12 G40
13.G@ X8 Yo
14 M3@ JOG INCREMENTAL:

15 INCREMENTAL DISTANCE:
N . 8:25

Power PMAC-NC Software User Manual ©2014 Delta Tau Data Systemes, Inc. Page 14



4 AUTO

Lo | o] i |mowan [ o | e [smmo [ oot | taror [mmmn [ o o] e |
Offset X Y z ] Tool Index Tool Length Tool Wear Tool Diameter Diameter Wear

G54 1.5040 2.0100 5.6230 Tool 1 -8.2171 -0.0005 8.5608 -8.0010

G55 3.0230 5.0000 4.2516 1 Tool 2 -9.7016 -0.0002 8.5608 L]

G56 5.6323 7.2560 e Tool 3 -10.9171 ] 0.3750 -0.0001

G57 L] e e Tool 4 -11.4810 a -] L]

G58 ] 2] a Tool 5 -12.4895 -0.0002 8.12568 L]

G659 ] ] L] Tool 6 -13.5632 ] 0.1250 -0.0006

G54.1 P1 ] ] L] Tool 7 -15.2360 2 8.1250 e

G54.1 P2 ] ] L] Tool 8 -12.2405 2] ] L]

G54.1 P3 ] ] L] Tool 9 2] 2 - L]

G54.1 P4 ] e L] Tool 10 ] (<] ] e

G54.1 PS ] e L] Tool 11 ] a ] <]

G54.1 P& ] ] L] Tool 12 e 2 ] L]

G54.1P7 @ ] L) Tool 13 ] @ ] ]

SET WORK OFFSETS: (Manual Mode Only) SET TOOL OFFSETS: (Manual Mode Only)

W@

Main Screen Program Editor

s WORK To0L
[‘4 DFFSETS] # orrsers |@ ALRMS(1)

CS Error Status: Mismatch between # of motors used and # in lookahead
buffer
/1/2015 4:56:01 PM

The PPNC16 includes a main screen editor which serves as the Run Screen as well. In edit mode NC codes are colorized

by their code type (G, M, T, D, Comment, S-code, etc.). All programs lines are automatically pre-pended with line
numbers which are used by the program for line display and mid-program starts. These auto-assigned line numbers do

not conflict with CAM generated “N” line numbers in any way.

Cursor Position

1%

2 08008 (MOLD_PUMPKIN1)

3 (DATE=DD-MM-YY - 24-10-13 TIME=HH:MM - 11:20)
4 (MATERIAL - ALUMINUM MM - 2024)

9GO G99 G54 X103.738126 Y30.758289 A@. $20000 M5
16 G43 H1 715.

11 75.

12 G1 Z.673184 Fe.

13 X81.692836 Colorized
14 GO Z5. Editor
15 Z15.

16 X75.699911 Y32.748606

17 Z5.

18 G1 Z.673184
19 X109.703385
20 X114.401006 Y34.738924

A WA ToAmAaA

. S( Tl | | HL | XY STOCK TO LEAVE - 1. | Z STOCK TO LEAVE - ©. )
Auto Assign 6621
Line Numbers 7 Ge G17 G40 G49 G8O G9@
8T1 M6

Program Status

l

-

The download status of the part program is displayed in the upper right corner of the program editor. The following

standard features are supported by the Program Editor:

e Load/Clear NC File

e Find Replace

Power PMAC-NC Software User Manual ©2014 Delta Tau Data Systemes, Inc.
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‘E

C:\NC\Can-Cycle_Parametric_PMAC Native.nc (1:45 lines. Download Complete) .. George 11/28/2817 12:19:38 PM & 5

z (_PROG POS J( REL POS ][ MACH POS J[ cMD POS | FEEDRATE RAPID SPINDLE TOOL CHANGE
s (- ) +)C-DC+HC-H$C+) mes 7101
1
QX 1.1340
£ . (Cex  )(C__ex ) 2eex )(C-)(C+)
2 [
b8l | % TORQUE | FE: 9.0008 DIG: 8.e008 100% ) ( 100% ) (e )(cew ) ( cHANGE )
)
L QUEUE ., WORK TOOL ALARMS

c Y 2 . 5@00 { La auto l—]]] (8) I [3 oz la"‘MUALIA (1FF5HSI9 DFFSETSI (@) 1
Bl (= TorouE | FE: 0.2000 DTG: 8.8000 .0 _ 5 B
| 5 GOo G99 G54 G17 GE® X8 Y8

Z 0.0792 csure

7 1000 Mo3 P
(% TORQUE | FE: -0.0004 DTG: -0.2293 g4z W1 70.25 i = |

[ unzTs INCH (G20) 9 G99 G83 X1 Y2 Z-0.5 Qe.15 -m‘

FEEDRATE  ACT: .00 OD: 70.00 10 G98 X2 S |
o reo: 100 RePm: 100% FPM 11671 I1 190 K4 S3@ : I
gl SPINDLE 0.00 1,000.60 12 Moo P11000

loex T 13691 v1 e
L) oo Tee He1 Dee 14 Mew .F“ LT OPTION
Wl G-CODES GOl G17 628 G25 G48 G43 671 G50 15 G99 GO X3 / Q1004 sTop
E 650.1 G54 G97 G64 G69 G99 G94 GIB | . con K -
: 1 ((Cneck rr0000)) 4 [ Find Next | [ Replace | [ Replace Al
Sl M-coDES  Me3 Me9 Mie M23 MA1 MAB M78 18 17(P10008 — 1)
= 19 { * [¥] Match case [Z] Regular Expression
n 20 G98 GBL X5 Y4 Z-0p5 Re.2 [#] Match whole word  [[] Wildcards
21G7e I1 10 K8 P [ Search up

BLOCK
SKIP

25 else {G9@ Plee8z
76 YIP1eaa21

CLEAR GOTO
NC FILE LINE SAVE

PROGRAM LOADED: Press the CYCLE START button to run, or CLEAR to select another program.

REPLACE

» -E

LOG OUT

e Goto Line Number

a3

C:\NC\Can-Cycle Parametric_PMAC Native.nc (1:45 lines. Download Complete) .. George 11/28/2017 12:24:15 PM 0 &2

z {_PROG Pos ][ REL Pos |( MacH Pos |J(_ cMD POS ) FEEDRATE RAPID SPINDLE TOOL CHANGE
X 1134@(')("‘)(')(*)(')("‘) Me6 Tel
[=
£ . C_ex ) _ex ) zeex )(-)C+)
b3 [ % TORQUE | FE: 0.0000 DTG: o.0060 ( a1ee% ) ( a2eex ) (cuw )(ceu CHANGE
)
. -~ QUEUE ., WORK TOOL ALARMS
= Y 2 . 5000 {H”"“ I—ﬂ] (@) I (3t mox ISWUM = OFFSETSIyDFFSETSI (@) 1
Bl [ % TorouE | FE: 8.0000 DTG: 0.0000 | oo Line 5 Is
| 24100 = @ P
Z 0 0792 Ls101 - 8 Highlighted GOTO LINE (46 lines)
L
44182 = 3
[ "% TORQUE | FE: -8.0004 DTG: -8.2293 5 Gee Goe G54 GL7 GB@ XO YO | 5|
[ ]| unITS INCH (G2@) 6 Gel F7e
FEEDRATE  ACT: 0.00 OD: 70.08 7 S10ee Me3
5 FEED: 10@% RAPID: 188% FPM & G43 H1l 70.25 7 8 9
[l SPINDLE e.e0 1,600.08 5 G99 G83 X1 Y2 Z-@.5 Q@.15 Re.2 De.1
‘“.‘ 108% T 10698 X2
TooL Tee Hel Dee 11671 T1 198 K4 S3e
Bl G-CODES GOl G17 G20 G25 G40 G43 G71 G5O 17 Mee 4 5 6
k; G50.1 G54 G97 G64 G69 G9@ GI4 GIB |5 Go1 yi
g M-CODES ~ M@3 M@9 M1@ M23 M4l M48 M78 14.ned
2 - 15 G9@ GIB X3 1 2 3
™ 16 GB@
17 ((Check Pleeae))
18 if(P1@0@a == 1) 0
19 { .
20 G98 GBL X5 Y4 Z-8.5 R8.2 S18e@ F15
21 G7e T1 1@ K8
22 Pleeel = 5.5 +
23 ((Check P1188@)) .’

CLEAR FIND GOTO
[NC FILE] [REPLME] [ LINE ] SAVE

PROGRAM LOADED: Press the CYCLE START button to run, or CLEAR to select another program.

e Save
Power PMAC-NC Software User Manual ©2014 Delta Tau Data Systemes, Inc.
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e Mid-Program Start

Y

| % TORQUE | FE: 9.000d

VA

| % TORQUE | FE: -0.0004

UNITS INCH (G20)
FEEDRATE  AcT:

M Login

5 FEED: 10@% RAPID:

5 SPINDLE

s

L TOOL Tee Hel Dee

G-CODES Gel G617 G2@ G
G50.1 G54 G97

M-CODES M@3 M@9 M1@ M23 M41 MA8 M8

B MacroVars

M Status

z [ PROG POS J( REL POS | MACH POS )(_ cMD POS | FEEDRATE RAPID SPINDLE TOOL CHANGE
X 1134@(-)(+)(-)(+)(-)(+)M%Tel
- . C o DC ex ) zeex )(C- D)
b3 [ % TORQUE | FE: ©.000d Power PMAC-NC16 - Delta Tau Data Systems i e n )
&

MID-PROGRAM START at line
157

16 GB@ A
17 ((Check P10@€@)) .

18 if(P10088 == 1) 1

19 { .

20 G98 GBl X5 Y4 7-0.5 R@.2 Sleee F15 ‘

21 G7@ I1 Je K8

77 P1@@Al = 5.5 "
-

| MID-PROGRAM START at line 15 I

CLEAR FIND GOTO
NC FILE REPLACE LINE

PROGRAM LOADED: Press the CYCLE START button to run, or CLEAR to select another program.

C:\NC\Can-Cycle_Parametric_PMAC Native.nc (1:45 lines. Download Complete) . George 11/28/2@17 12:27:37 pM [& &

e Editor

CANC\Can-Cycle_Parametric_ PMAC Native.nc

R
NEW Ojl;:N SAVE-AS

1pseece

2#100 = @

34101 = @

14102 = 3

5 Gee G9@ G54 G17 GS@ X0 Yo
6 Gel F7e

7 5100e M3

8G43 H1 Z8.25

‘® Machine View

M Login

W Main

10 .G98 X2
11 G71 11 J9@ K4 Ss38

13.G91 Y1

15 G9@ G98 X3
16 G8@

17 ((Check P1@@8e@))
18 if(P10000 == 1)
19 {

B MacroVars

21.67@ I1 10 K8
22 Pl1@@el = 5.5
23 ((Check P1108@))

M Status

25 else {G9@ Pleee2 = 1}
26 Y[Pleeez]
27 Gg@

21 fuhilafP16662 —— 1) 1

9 G99 GB3 X1 Y2 7-0.5 Q0.15 Re.2 De.

Qw e @

FIND PARSE DOWNLOAD FINISHED

1

20698 G81 X5 Y4 Z-0.5 Re.2 sleee F15

24 if(P1166@ > P980A){G91 Pleeez =6.5}

m

Power PMAC-NC Software User Manual
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Full Screen Program Editor
The PPNC16 includes a powerful full screen editor in addition to the main screen editor. The full screen editor includes

many powerful features including automatic sub-program and parser output displays.

Standard

Automatic Sub-Program

View Parser Output

Edit Tools!

Display
Il
) Power PMAC-NC16 (ver 1.5n 1/20/17) - Delta Tau Data Systems I =] ala e
LN CANC\Can-Cycle_Parhmetric PMAC Native.nc (1:46 lines. Parsing Complete) ‘@l | NcProgram.pmc
= X 1 open subprog 13800 // 08660 -
2 [ main [JRSGTIER A
B — 7 > P 3102 duelle P5100-0
E J B Q XKL ﬂ @ 413 dwelle P5101-0
E NEW OPEN IAV[—RS PASTE UNDO FIND PARSE DOWNLOAD FINISHED 5 N4 dwell® P5102=3
Bl | osoce . 2l &5 GeecIec54G17G8EX8YD
cree -0 il 7 e ceirrerse==7e
c 2107 S1eeeMe3
= -se1-0 = 7 —0
2 T 1 918 GL20H1G4370.25
10 119 GI9GE3X1Y2Z-8.500.15R8.206.1 B
5Goo GSe G54mGl7 GBSO X0 YO T
- 5 Gel F7e NC Program 11 N16 G98G83X2Z-0.5Q0.15R0.208.1
12 1111 G71T1190K4530
751000 MO3 Parse
543 HL 70.2 13 112 Mee
91699 G683 X1 iz 7-6.5 g@.15 Re.2 DB.1 14 1113 G91GB3Y1Z-8.500.15R8.206.1
' o o 5 15 N14 M@e
10 698 X2 am
11671 11 390 i s3¢ NC Progr =l 16 115 G90GIEGE3X3Z-0.500.15R@.200.1
12 Moo n Download 17 N16 G8e
13691 v1 1 18 17 P725==17M98P5160L3 U
14 Me@ - 19 N18 P724==1

15 Goe o8 x3 ||
16,688

17jmM98 Pelee L3

18 =ck PI6800))
15 if(P16000 == 1)
20 {

21G98 GBL X5 Y4 Z-€.5 Re.2 S1ee@ F15
22 G7e 11 Je K8

23 Pleeel = 5.5

24 ((Check P11000))

25 if(P11066 > P9PE6){GI1 P10002 =0.5}
26 else {G9@ Pleee2 = 1}

27 Y[P1eee2]

28 Gge

29 3

36 else

21 f

T - L

26 if(P166@D == 1)
21{
22 1121 GIBGB1X5Y4Z-0.5R0.251000F15

23 N22 G78I1]0K8
24 123 Pleeel = 5.5

)| 26 else {Go@ P10@O2 = 1}

28 1125 GBO
29}

30 else
31 {

34 135 dwell® P5101=P5101+1
=5

}
-~ )| 36 137 dwelle if(P51@2==3){goto5}

25 if(P116@@ > P990@){G91 P1eee2 =8.5}

27 127 dwell® G81Y(P10082)Z-0.5R6.251888F15

32 if(M5&$4==0){while(P10883 == 1) {}}
33 133 dwell® while(P5108==1){

Parsed
= Output
View

“Parse” button is designed to show the parsed code without downloading being done to the controller (Power PMAC.)
Such a powerful tool is designed for complex automation programs debugging. “Download” button, simply load the NC
program to the controller, ready to be executed.

iy

changes by adding comments or using multiple versions.

£

-

notify the user if it is desired to save changes.

Power PMAC-NC Software User Manual

Ok E E

) =

¥ O

3 N2 dwell@ P51@0=0
4N3 dwelle P5101=0

NEW OPEN SAVE SAVE-AS PASTE  UNDO PARSE DOWNLOAD  FINISHED _l| 514 dwelle ps1e2-3

1 08000 71 615 ceecoeGsaG17G80XEYE
2 #1090 = @ 7116 GB1F78P50-=78
I#101 = @ 817 S1000M03

4#102 = 3 Power PMAC-NC16 - Delta Tau Data Systems

5 Gee Go9@ G54 Gl17

6 GOl F7@

7 sleee Me3

8G43 H1 70.25
9G99 G83 X1 Y2 Z
10 G98 X2
11 (Using Bolt Arg
12671 I1 1908 K4 §
13 //Check If Spadg
14 mee
15G21 Y1
16 Me@
17

18 G9@/*Do Not Use
19 Gse@

26 M98 Pelee

The NC file has been edited but not saved. Do
you want to Save your changes?

21 ((Check Pleeee)y
22 if(P10000 == 1)
23

24 G98 GB1 X5 Y4 7-6.5 R@.2 S51@e@ F15

271130 dwell® G81Y(P18092)7-0.5R0.2516@0F15
28 1131 G80
29}

©2014 Delta Tau Data Systemes, Inc.

aﬂ If the NC file is revised, clicking on “Parse” button, automatically issue a “Save”. Make sure to keep track of

eﬂ If the NC program is modified but not saved (using “Save” or “Parse” button), as user try to switch tabs, NC16 will
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\eﬂ Modification or Parsing a NC file is not allowed when the program is running. PPNC16 shows two different

message based on each taken action as follow:

CANC\Can-Cycle_Parametric_ PMAC Native.nc

NcProgram.pmc
1 open subprog 13000 // 08000

5G43 Hl 7@.25

9 G99 GB3 X1 Y2 7-0.5 Qe.15
10 G98 X2

11 (Using Bolt Arc)

12 G71 I1 390 K4(Using Bolt

13 //Check If Spacing Is Don
14 Mee

15691 Y1

16 Mee

17

18 G9@/*Do Not Use G98 For Ri
19 Gge

20 M98 Pelee

21 ((Check Pleeee))

W Main

[ | Editor

W MacroVars

= N

= NS 00100.nc 2 P724=0

2 I , — 312 dwelle P5108=0

5 J | 4 H H ﬂ ‘i’ @ 413 dwelld P5101=0

2

b= NEW OPEN SAVE SAVE-AS PASTE UNDO PARSE DOWNLOAD FINISHED _ 5 N4 dwell® P5102=3

2 [T, T 615 ceecsecsac17Geexeve
> #1ee = 0 7 116 GO1F70P50==70

c 217 S1086Ma3

iy ore1-e ) i

Bl 4#102 = 3 Power PMAC-NC16 - Delta Tau Data Systems

[ ) - cee Goe G54 G17 GBe X@ Y 15R@.20@.1
6Gel F7e FdDatr sl
7 s1eee Me3

The NC file is locked while a
program is running.

.251806F15

1 P1e0@2 =0.5}

22 if(P16008 == 1)
23 {

24 G98 GB1 X5 Y4 7-0.5 R@.2 S1808 F15
25670 I1 10 K8

26 P10@@1 = 5.5

27 ((Check P1100@))

28 if(P11000 > P99GA){GI1 Pleed2 =0.5}
29 else {G9@ P1e@@2 = 1}

36 Y[P1leee2]

21 GRA

W Status

27 N30 dwe
28 N31 G8e

@ G81Y(P10@e2)Z-0.5R8.251000F15

32 if(MS8$4==0){while(P16@03 == 1) {}}
33 136 dwell@ while(P5168==1){

34 138 dwell@ P5101=P5101+1

35}

-l 36 M40 dwell® if(P5102==3){goto5}

R CANC\Can-Cycle_Parametric_PMAC Native.nc .@ NcProgram.pmc
2 = 1 open subprog 13080 // 08000
& NS 00100.nc 5 p724-0
k= o B 3 N2 dwelle P5100=0
i j |P H H @ ﬂ 412 dwelle PS1el=@
b=l NEW OPEN SAVE SAVE-AS UNDO PARSE DOWNLOAD FINISHED _ 5 N4 dwell® P5182=3
Bl 1 0s000 Tl &5 ceecoecsac17GeaxaYE
54100 = 0 7 & GO1F7@P5@e==70
c 817 S1006M83
=] ool -0 . |
=y 4#102 =3 Power PMAC-NC16 - Delta Tau Data Systems
| | -cGee Goe G54 G17 Gse Xe Y| 15R@.200.1
5 Gel F7e 5R©.2D0.1
I 7 sieee me3
Bl 2643 H1 70.25 . ..
[ | 0G99 G83 X1 Y2 7-0.5 Qe.15 NC file Parsing is not allowed Ao Dol
10 G98 X2 . . .
11 (Using Bolt Arc) while a program is running. B.15R8.200. 1
g 12 G71 I1 19@ K4(Using Bolt
13 f/Check If Spacing Is Doni
L1} 12 mee
15G91 Y1
16 Mea
1; Qy 0K .251600F15

18.G98/*Do Not Use G90 For Ri
19 Gse

20 M98 Pelee

21 ((Check P1@008))

4
5
%
g
8
=
]

1 P1ee92 =0.5}

22 if(P10608 == 1)

23 {

24 G98 GB1 X5 Y4 Z-8.5 R@.2 51800 F15
25 G7@ T1 1@ K8

26 P10@@1 = 5.5

27 ((Check P11000))

28 if(P1166@ > P90AA){GI1 P10@e2 =6.5}
29 else {G9@ P1@@ez = 1}

30 Y[Pleee2]

ERN T

I Status

27 N30 dwell® GB1Y(P16002)Z-0.5R0.251800F15
28 N31 G8e

29}

30 else

314

32 if(M58$4==0) {while(P10003 == 1) {}}
33 N36 dwell® while(P5100==1){

34 138 dwell® P5181=P5101+1

35}

- | 36140 dwell® if(P5102==3){goto5}
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If a subprogram is called within a NC program, upon its existence in a single file or a designated folder (C:\NC by default)

will be sorted and shown as an individual tab. When each tab becomes active, content of the called subprogram will be

shown in

the “Editor” window.

3

® Machine View

2:N188
3:N118
4:N138
5:N158
6:N520
7.N172
8iN174
9:N180
10:N19@
11:N200
12:N218
13:N228
14 N230
15:N248
16.N258
17:N268
18:N270
19 N288
20:N29@
21.N300
22:N31@
23.N6ee
24:N348

M Login

W Main

W MacroVar:

100100

CANC\Can-Cycle_Parametric_PMAC Native.nc (1:46 lines. Parsing Complete)

M|
PARSE DOWNLOAD

#1090 = 9.48 * #20 (48% of the diameter)

#101 = #9/3 (Plunge feedrate ,1/3 of passed feedrate)
#102 = -[#17]

G43 H7

G69 Gee X[#1] Y[#2]

Me1

G68 R[#198]

Gel F[#1@1] Z[#182]

#1085 = #1602

F[#9]

Ga1 X[#3]

Y[#7/2]

X[#8]

¥-[#7]

X-[#8]

Y[#7/1.5] //extra travel to clear materials in case
Gae

Gel 7e.2 F4@

if[#102 O #26] DO2 GOTO 6@@ END3

If[[#102 CT #26] AND [[[#102-#17] GT #26] OR [[#102 - #17]

if[[#102 GT #26] AND [[#1@2-#17] LT #26]] DOS #1@2 = #26 GOTO 5@@ ENDS

Mag

FINISHED

EQ #26]111004

Power PMAC NC16 editor supports three different types of comments in any NC program. These three types are shown

below:

Power PMAC-NC Software User Manual

¢ Power PMAC-NC16 (ver 1.5n 11/20/17) - Delta Tau Data Systems

EIEE

P

Il 4

PARSE

DOWNLOAD

L] CANC\Can-Cycle_Parametric_ PMAC Native.nc (1:49 lines. Parsing Complete)
z =S
Al BucF e 001000
= o ™
d tHEH )
4| NEW OPEN SAVE SAVE-AS PASTE ~ UNDO
bl 1 0s000
2 #1600 = @
N c#lel=o
N a#102 = 3
| 5Ge@ G99 G54 G17 GBe Xe Ye
6 Gel F7e
7 51leee mMe3

8G43 H1l 7Z0.25

9 G99 GB3 X1 ¥2 7-0.5 Q@.15 Re.2 De.1
10 G98 X2
1 (Using Bolt Arc)
12 G71 I1 190 K4 s3e

13 //Check If Spacing Is Done Properly!
14 mea

15691 Y1

16 mee

17

18 G9@/*Do Not Use G908 For Rev5.4%*/G98 X3
19 Gse
20 M98 Pelee
21 ((Check Pleeee))
22 if(Pleeee == 1)
23 {
24 G98 GB1 X5 Y4 7Z-8.5 Re.2 Sleee F15
25 G7@ I1 J@ K8
26 Pleeel = 5.5
27 ((Check Plleee))
28 if(P11000 > P9PE0){G31 Pleeez =o.5}
29 else {G9@ Pleeez = 1}

30 Y[P1eeez]

21 &ra

B Main

I MacroVar:

Comment
Within a Line

Comment
Using Single
Parentheses

Comment a
Whole Line

o

FINISHED

.

NcProgram.pmc

1lopen subprog 13000 // 08808
2:P724=0

3 N2 dwelle P5160=8

4N3 dwelle P5101=0

5 N4 dwelle P5102=3

6 NS GePGESBG54G17GEOXBYD

7 N6 G@1F7@P58==70

& N7 S1e0eMe3

9 N& G120H1G43Ze.25
168 N9 G99G83X1Y27-0.5Q0.15R9.200.1
11 N1e G98GB3X2Z-©.5Q0.15R0.200.1
12 N12 G71I1]198KA453@
13:N14 Mee
14 N15 G91683Y17Z-0.5Q0.15R0.2D8.1
15:N16 Mee

16 N18 G98G98GB3X3Z-8.50Q0.15R0.200.1
17:N19 Gae

18 N2@ P725==28M98P5100

19 N21 P724==1

20 if(P10080 == 1)

214

22 N24 G98GB1X5Y4Z-0.5R0.2510080F15
23 N25 G70I170K8

24 N26 Pleeel = 5.5

25 if(P11666 > P9600){G91 P10002 =0.5}
26 else {G98 P10@@2 = 1}

27 36 dwell® G81Y(P18©62)Z-6.5R6.251000F15
28 N31 G8e

29}

30 else

31{

32 if(M58$4==0){while(P10003 == 1) {}}
33 N36 dwelle while(P51@@==1){

34 N38 dwell® P5101=P5101+1

35}
36 N4@

dwelle if(P5182==3){goto5}

©2014 Delta Tau

Data Systems, Inc.
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Run Screen

During Run Mode the editor screen will change background colors and the text will show as a lighter color once

executed. The current executing line will be highlighted by the horizontal indicator as shown below. The NC program

progress indicator will display the part program name and progress both a horizontal bar graph, current line number

over total lines, as well as percent of lines executed.

NC Program Progress Indicator

., WORK _ TOOL -
OFFSET_|¥ OFesETs | ALARMS(@)

5,468 / 12,691 lines (43%)

85457 X97.224043 Z-7.056464
85458 X96.78334 Z-7.099091
85459 X96.462557 Z-7.13278
e54e@ X95.72831 Z-7.1967e8
85461 X95.015357 Z-7.243871
85462 X94.30953 Z-7.27246

@5463  X93.602462 Z-7.282964

@5464  X92.894846 Z-7.275522

@5465  X92.213436 Z-7.249896

85466  X90.297045 Z-7.16981

: @5467  X88.438397 Z-7.147357
Current Line _ geses x86.717618 z-7.101384
Indicator 95469  X85.482606 Z-7.803583
@547@  X85.896087 Z-6.948877
85471  X84.231684 Z-6.831556
85472  X83.814411 Z-6.750881

85473  X82.928515 Z-6.58458
@5474  X82.410423 Z-6.471533

85475 X81.5234 7-6.282643
85476 X81.510454 Z-6.281341
05477 X80.082531 Z-5.973269
05478 X78.678064 Z-5.644969
85479 X77.26279 Z-5.2747

During Sub-Program calls the Run Mode screen will morph into a split screen view simultaneously showing line tracking

for both the main program as well as the sub-program.

=8 WORK ToOL
4 MDI  E2 MANUAL |2 OFFSETSTﬁ OFFSETSTALARMS(GJ

18 / 44 lines (41%)

12 X8@ Yoo

s X9e vse

14 X9e Y2e

15 X80 Yle

1le X20 Yile

iz Gee X28.7868 Y28.7868 Z5@
18 M98 Pelee

19 Gee X2 Y5e Z5@

20 M98 Pelee

21 Gee X28.7868 Y71.2132
22 M98 Pelee

23 Gee X5 Y8e

24 M98 Pelee

Split Screen
View

4 / 6 lines (67%)

oOeelee
Gol

Gel Z-20
Z50

G9e

M99

Lo NV B SO EE

Power PMAC-NC Software User Manual ©2014 Delta Tau Data Systems, Inc.
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During Run Mode the NC program monitor supports “Sticky Comments”. Sticky comments are designated by using
double parenthesis. The sticky comment will display at the bottom of the Run Mode screen until a subsequent sticky
comment is encountered, or the program finishes. This can be a powerful feature for annotating NC files with operator
instructions.

= WORK TooL
& AUTO s VoI | 2B MANUALTIZ. OFFSETJﬁ OFFSETSIALARMS&J
11 / 46 lines (24%)
a1
a2 08eee
03 ((SIMPLE_ARC - This Comment will remain until cleared or Reset))
04 G21 \
g; gf: G17 G4@ G49 G8e G9e Sticky
@7 GO G98 G54 X0 YO Comment
o8 G43 725.
@9 Geo X20 Yie
10 G81 X1@ Y2e Fleee
11 X1@ Yge
12 X208 Y90
13 X80 Y90
14  X90 Y80
15 X9@ Y20
16 X80 Yie
17 X20 Yie
18 ((First Sub Call))
19 Geo X28.7868 Y28.7868 Z50
28 M98 Pe1ee
21 Geo X2@ Y5e Z50
22 M98 Pe1ee
23 Geo X28.7868 Y71.2132
24 M98 PO18e
25 Gee X5@ Yse :
26 MO8 PB1ee Sticky Comment
27 Geo X71.2132 Y71.2132 / Display
SIMPLE_ARC - THIS COMMENT WILL REMAIN UNTIL CLEARED OR RESET
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MDI Screen

The MDI Mode screen is a split screen view which includes an MDI editor on top, with an execution monitor on the
bottom. The vertical height of these screens is adjustable by dragging the split bar up or down. MDI programs are
downloaded to the PMAC when a Cycle Start is executed. The application will automatically sense if the program is
modified. If a subsequent Cycle Start is executed the PPNC16 will re-download the MDI program to the control buffer.

3 AUTO | [FMDT | 3 MANUAL

1:(Enter MDI commands)
2 G17 G20 G55 G90

WORK TOOL
% OFFSETS] g OFFSETS] ALARMS(B)}

3.Gee X5 Y5
4.Go4 X2.0
5G43 H3 Ze
6Gol Z-8.1
7.Ged X8
8
9; Adjustable
5 Vertical

Height

' NC Program Progress Indicator

4 / 8 lines (50%)
1 (Enter MDI commands)
2 G17 G2@ G55 G996

. 3 G8d X5 Y5
Curre_nt Line e YO
Indicator 5 G43 H3 70
6 Gel z-e.1 Split Screen View
7 Gea X8
8
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Manual Mode Screen

When a hardware control panel is not present, a software Manual screen may be enabled. By default the Manual screen
tab will be enabled. The operator will find jog speed select buttons, axis select buttons, continuous jogging buttons,
home button, and incremental jog buttons. The incremental jog distance is an operator parameter which can be input.
There are two configurations available for the jog speed select buttons, five buttons and three buttons, depending on
the integrators preference. Such a task can be achieved by applying following change to the PowerPmacNC.ini file:

; Specify either three or five jog speed buttons to match the pendant.
ThreelogSpeeds=True

- By default “ThreeJogSpeeds” is set to false.
The Manual mode screen may be disabled completely if the integrator wishes to rely on a hardware control panel. This
is done by the following code in the Power PMAC project:
sendl "HideManual" // Hides the Manual Screen and Tab

sendl "ShowManual" // Shows the Manual Screen and Tab
\5/ The default PMAC project includes code to automatically show/hide this panel depending on whether a hardware
pendant is present (see ppnc_hmimonitor.plc in the Power PMAC project).

. . WORK TOOL
{ =3 AUTO I $ MDI T@ MANUALITZ. OFFSETSIy OFFSETJ ALARMS(O)W
SELECT JOG SPEED:

(xl][xz][x3j[x4][x5j

SELECT AXIS TO JOG: Jog Speed
Buttons
Axis
(X][YJ[Z} Select
Continuous
Jogging and
HOLD BUTTONS TO JOG CONTINUOUS: _~ Homing
[ -JOGJ [+JOG J [ STOP J
Incremental
JOG INCREMENTAL: _~— Jogging

INCREMENTAL DISTANCE:
[ -JOGJ [+JOG J 0.100)
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Three button mode:

s =\
‘ WORK TOOL
( _{,AUTOT 4 MDI T@ MANUALTM OFFSETST‘)’ oFFseTs | ALARMS(@)
SELECT JOG SPEED:

(xx ) (x2 ][ x3 )

Work Offset Screen
The Work Offset screen displays and allows modification of the coordinate system offset values. The values can be

Three Button Mode
/

modified manually directly in the input boxes or can be set automatically by using the Set Work Offsets buttons at the
bottom of the screen. When the buttons are used, the current machine position will be required and used as the offset.
The offsets can be modified only while in manual mode. Based on which mode is currently active (Auto, MDI, or Manual)
cells will be highlighted in White or None-White color based on a chosen skin. White color cells means, cells are “read
only” and a machine is either in the Auto or MDI mode. None-White color cells means, cells can be modified and a
machine is in the Manual mode. Below figure, is an example of a Work Offset table in a machine manual mode:

s [0 ] g o oo | s
Offset X Y z 4]
G54 1.5848 2.0100 5.6230
G55 3.0238 5.0000 4.2516 ]
G56 5.6323 7.2560
G57 2] ]
G58 e e
&2 ¢ ¢ Modifiable Cell
Gs4.1P1 @ e Machine AUTO/MDI Mode
G54.1 P2 e e
G54.1 P3 %] e a
G54.1 P4 e (%] %]
G54.1 P5 %] e a
G54.1 P6 4] e (%]
G54.1 P7 e e %]
G54.1 P8 %] e a
G54.1 P9 e e a
G54.1 Ple 2] e a
G54.1 P11 4] e (%]

SET WORK OFFSETS: (Manual Mode Only)

a) (x J (v )z
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‘ 3 AUTO |@Q"(’:;l)JE g MDI EK-WRK ﬂ;g?;ﬁs AL&“;'S
Offset X Y z
G54 1.5040 || 20100 || 56230
G55 30230 |[5-0000 |[4.2516
G56 5.6323 |[7-2560 |[e /"
657 C |[e ID /
658 E IE ire—y4
= ° 7 ReatOnyCel
Gsa.1P1 0 e\ Machine AUTO/MDI Mode
Gs4.1 P2 |0 IE S
Gsa.1P3 0 IE e
Gsa.1Pa |0 IE I[e
G54.1P5 @ |[e e
Gs4.1P6 0 IE |[e
Gsa.1pP7 0 IE |[e
G54.1 P8 |0 IE I[e
G54.1P5 @ |[e e
Gs4.1 P10 © IE |[e
G54.1 P11 © [e I[e
SET WORK OFFSETS: (Manual Mode Only)
ALL X Y Z

I

Each cell is capable of performing four basic mathematical operations (one at a time). If any of these operations is
applied in a chosen cell, a new window under the active cell shows a calculated value based on a chosen operation as

follow:

Offset X Y 7 :
G54 1.5040 2.0100 5.6230
G55 3.0230 5.08000 4.2516 r
G56 5.6323 7.2560 -]
G57 [ — 0.25 0
G58 2] ]

= 7.006

G59 2] v 2
G54.1 P1 @ 2] e
G54.1 P2 @ 2] 2
G54.1 P3 e <] 2]
G54.1 P4 @ 2] 2
G54.1 P5 @ 2] e
G54.1 P6 @ 2] 2]
G54.1 P7 e e 2]
G54.1 P8 © 2 2
G54.1 P35 @ (2] e
G54.1 Ple @ 2] e
G54.1 P11 8 8 2] -
SET WORK OFFSETS: (Manual Mode Only)
() (x )y )(Cz)
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If it is desired to use a calculated value, press “Enter” and then a confirmation box appears to make sure that it is desired

to change a cell’s value permanently; a “Yes” button simply replaces the old value with a new one as it is shown in the

below figure:

e

Change Y-axis work offset for
G56 from "7.2560" to "7.006" ?

& OK @ cancel

\( The PPNC16 software always highlight the current active work offset in a table. If no work offset is active or it is

desired to change another work offset beside the one is active, highlight it by clicking on it and then use automatic work

offset buttons to set any or all positions.

[ PROG POS ]( REL POS ][ MACH POS ]( CMD POS ] FEEDRATE RAPID SPINDLE TOOL CHANGE
X 1 5649 ( - )( = ) ( - )( i ) ( - )( ik ) Me6 Tee
. (_ex ) (_ex )(_zeex )(-)(+)
[ % TORQUE | FE: -0.0010 ( a2eex ) (C 1ees ) (cw )(cew) ( cHAaNGE )
- . JQUEUE | .. WORK TooL ALARMS
Y 2 . 61@@ ( 3 AUTO Tul (e) T e Iz. DFFSETST’ OFFSETST (@) l
| % TORQUE | FE: ©.0000 Offset X Y
G54 __ 1.5040 2.0108 5.6230
Z = 5 . 623@ G55 5.0000 4.2516
| % TORQUE | FE: ©.0000 JOG SPEED: x5 Gs6 S 7.0060 @
UNITS INCH (620) 57 H'%@Ted o )
FEEDRATE  ACT: 9.00 CD: 0.00 or . .
FEED: 100% RAPID: 100% Fpm 58 Offset
SPINDLE 0.00 0.00 659 2] e
100% cur - 2 =
TOOL TOo HO® DOG G54.1 P1
G-CODES GBO Gl7 G20 G25 G40 G49 G806 G50 G54.1 P2 e <] e
G50.1] G54|G97 G64 G69 G90 G94 G98
G54.1P3 @ [ [
M-CODES M30 MO5 Mey\\M1e M23 M41 M48 M78 G54.1 P4 [:] ] [}
G54.1 P5 @ 2 )
G54.1 P6 O [ )
G54.1 P7 @ [ [
G54.1 P8 @ [ )
G54.1 P9 @ [ [
G54.1 P1e @ 2 )
G54.1 P11 © 2 )
SET WORK OFFSETS: (Manual Mode Only)
a) (x J vy ) (Cz)
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(_PROG POS J(_ REL

Pos J(_MACH pos J(_ cMD Pos ) FEEDRATE RAPID SPINDLE

X

|- % TORQUE | FE:

C- )+ ) C-DC+) -+ ) nmes Toe
_1.5949( e% ) ( % ) C _1eex ) (C - ) +)

-0.0010

Y
Z

| % TORQUE

-2.0100 [ [

| FE: 0.0000

C

100% ) C 1ees ) (cw )(ccw ) ( cHANGE )

QUEUE

(@) OFFSETS

_ TOOL ALARMS
Ty DFFSETST (8) l

Offset

G54

-5.6230 -

["% TORQUE | FE: -0.0015 JOG SPEED: x5 G56
UNITS INCH (G20) 657
FEEDRATE  AcCT: 0.00 cHp: 0.00
FEED: 100% RAPID: 100% FpM 58
SPINDLE 0.00 9.80 Gso

100% cut
TOOL Te® HO® DO Gs4.1
G-CODES GPO@ G17_G20 G25 G40 G49 GSO G50 G54.1
G50.1| G54|G97 G64 G69 G9O GI4 GI8
G54.1
M-CODES  M30 MO5 MO\NM1@ M23 M41 M48 M78 G54.1
. G54.1
Active
Work G54.1
Offset G54.1
G54.1
G54.1
G54.1
G54.1

1.5040

3.0230

5.6323

(]

o O @

P1
p2 )
P3
Pa
Ps
P&
P7
P8

P9

2 9 & ® O @ @

Pl1e

P11 @

2.0100

5.0000

7.0060

(]

® 9 & ®& ®& ®& @ @ ©®© O @ @

e

Y
5.6230

4.2516

® @ ® ® O

SET WORK OFFSETS: (Manual Mode Only)

(ac) (x J(vy)(z)

The PPNC16 software supports 100 auxiliary work offsets (G54.1 P1- G54.1 P100). The number of auxiliary G54.1 Px

offsets is configurable in the PowerPmacNC.ini file.

Automatic work offset buttons in a manual mode, allow users to choose a current machine position to set a chosen

offset with respect to each axis. Or if it is desired, “All” button will set all axes positions at once for a chosen work offset.

L ~ QUEUE - ». WORK ~ TOOL ALARMS
‘ s AuTo | () (@) ML oeecers | % orsers (@)

Offset X ¥ E
G54 1.5040 2.0100 5.6230
G55 3.9238 5.0000 4.2516 3
G56 5.6323 7 .0060 e
G57 ] 8 [
G58 ] 8 )
G59 (2] (2] e
G54.1 P1 (2] (5]
G54.1 P2 8 )
G54.1 P3 (] %]

Offset
G54.1 P4 @ nghllghted (2] 2]
G54.1 P5 @ For Editing [ 2
G54.1 P& 2] e %]
G54.1 P7 @ (2] 2]
G54.1 P8 © 8 [
e g Automatically Set
G54.1 P10 © [ Offset Using Current
Machine Position

G54.1 P11 © 8 .
SET WORK OFFSETS: (Manual Mode Only)
(A (x J(yJ(Cz)
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{ The PPNC16 software includes a mechanism so the programmatic setting of work offsets can be achieved directly
from the controller regardless of machine mode. This allows for the simple integration of touch probes or other
automated systems for this purpose (see ppnc_worktooloffset.plc in the Power PMAC project).

{ Confirmation box shows up each time a work offset values are modified regardless of being done manually or using
automatic set work offsets buttons.

= The actual data from the Work Offset table is saved in the PowerPMACSettings.xml file. In some special cases this
file can be manually configured for special tooling or setups. This xml file cannot be edited while the application is
running. Care should be taken whenever modifying settings files and a backup should be made prior to doing any
modification.

Tool Offset Screen

The Tool Offset screen displays and allows modification of the Tool offset parameters (Length, Length Wear, Diameter,
and Diameter Wear). The values can be modified manually directly in the input boxes or can be set automatically by
using the Set Tool Length button at the bottom of the screen (length only). When the buttons are used, the current
machine position will be required and used as the offset. The offsets can be modified only while in manual mode. Based
on which mode is currently active (Auto, MDI, or Manual) cells will be highlighted in White or None-White color based
on a chosen skin. White color cells means, cells are “read only” and a machine is either in the Auto or MDI mode. None-
White color cells means, cells can be modified and a machine is in the Manual mode. Below figure, is an example of a
Tool Offset table in a machine manual mode:
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[ [ome ] Goor [ o g | v

Tool Index  Tool Length Tool Wear Tool Diameter  Diameter Wear

Tool 1 [-8.2171 |[-e.a0es |[e.5000 |[-e.e010 | 1/2" EnD MILL 2 FLUTE
Tool 2 [-9.7016 |[-0.a002 |[e.5000 |[e | 1/2" EnD MILL 3 FLUTE
Tool 3 [-10.0171 |[e |[e.2500 |[-e.e001 | 1/a" EnD MILL 3 FLUTE
Tool 4 [-11.4810 |[e |[e |[e | DRILL cHuck

Tool 5 [-12.2395 |[-e-0002 |[e.1250 |[e | 178" END MILL 3 FLUTE
Tool & [-13.5632 |[e |[e.1250 y‘h 1/8" CARBIDE END MILL 3 FLUTE
Tool 7 [-15.2360 |[e |[e.1250 :

Tool 8 [e |[e o

Tt € g g Read-Only Cell

Tool 1@ EX Machine AUTO/MDI

Too 11 o Hode

I - I |

Tool 13 | |[e |[e |[e |

Tool 14 | |[e |[e |[e |

Tool 15 |0 |[e |[e |[e |

Tool 16 |@ |[e |[e [[e |

Tool 17 [0 |[e |[e [[e |

SET TOOL OFFSETS: (Manual Mode Only)

SET TOOL LENGTH

[ommo [ o] o ame g o

Tool Index Tool Length Tool Wear Tool Diameter Diameter Wear
Tool 1 -8.2171 -@.eees5 9.5000 -0.0010
Tool 2 -9.7016 -8.0002 8.5000 a

Tool 3 -16.9171 (<] 9.2500 -0.0001
Toel 4 -11.4818 (<] 4] e

Tool 5 -12.2395 -8.0002 9.1250 a

Tool 6 -13.5632 (2] 9.1258 -0.0006
Tool 7 -15.23680

Tool 8 -]

Toel 9 <]

Toeol 10 -]

Tor 11§ Modifiable Cell

Tool 12 ] Machine Manual Mode

Toeol 13 <]

Tool 14 <] (%] (7]

Tool 15 e (2] (%] a

Tool 16 @ (<] 2] a

Tool 17 -] %] 9

SET TOOL OFFSETS: (Manual Mode Only)

SET TOOL LENGTH

1/2" END MILL 2 FLUTE

1/2" END MILL 3 FLUTE

1/4" END MILL 3 FLUTE

DRILL CHUCK

1/8" END MILL 3 FLUTE

1/8"

CARBIDE END MILL 3 FLUTE

Power PMAC-NC Software User Manual ©2014 Delta Tau Data Systems, Inc.

Page 30



Each cell is capable of performing four basic mathematical operations (one at a time). If any of these operations is

applied in a chosen cell, a new window under the active cell shows a calculated value based on a chosen operation as

follow:
a8 [ ron [ gl ] o |
Tool Index Tool Length Tool Wear Tool Diameter Diameter Wear
Tool 1 -8.2171 -0.08005 0.5000 -0.0010 1/2" END MILL 2 FLUTE
Tool 2 -9.7016 -0.0002 0.5000 2} 1/2" END MILL 3 FLUTE 3
Tool 3 -10.9171 ] 0.2500 -9.0001 1/4"™ END MILL 3 FLUTE
Tool 4 -11.4810 Q Q 2} DRILL CHUCK
Tool 5 -12.2395 -0.0002 0.1250 2] 1/8" END MILL 3 FLUTE
Tool 6 - 025 9.1250 -8.0006 1/8" CARBIDE END MILL 3 FLUTE
Tool 7 = 124895 09.1250 2]
Tool 8 L4 ] *]
Tool 9 e ] ] 2]
Tool 10 e ] ] 2]
Tool 11 e ] ] 2]
Tool 12 e ] ] (2]
Tool 13 (] ] ] 2]
Tool 14 ] ] ] *]
Tool 15 (] ] ] 2]
Tool 16 ] ] ] *]
Tool 17 e ] ] 2]

SET TOOL OFFSETS: (Manual Mode Only)

SET TOOL LENGTH

If it is desired to use a calculated value, press “Enter” and then a confirmation box appears to make sure that it is desired

to change a cell’s value permanently; a “Yes” button simply replaces the old value with a new one as it is shown in the

figure below:

[ Power PMAC-NC16 - Delta Tau Data Systems

Change Tool 5 length from
"-12.2395" to "-12.4895" ?

o OK @ cancel

P

\5/ The PPNC16 software always highlight the current active tool offset in a table. If no tool offset is active or it is

desired to change another tool offset beside the one is active, highlight it by clicking on it and then use automatic work

offset button to set it.

Power PMAC-NC Software User Manual ©2014 Delta Tau Data Systemes, Inc.
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('PROG POS J(_ REL POS )(_MACH P0S J( CMD POS )

X

0.0010

FEEDRATE

O D

RAPID

SPINDLE

TOOL CHANGE
Mee Tee

SET TOOL OFFSETS: (Manual Mode Only)

SET TOOL LENGTH

Cex ) ex ) (Cze ) (D)
% TORQUE | FE:  -0.8010 (oo ) (C_2ee% ) (Con )(Ccaw) ( cHange )
=} =» QUEUE - WORK - TOOL ALARMS
Y 0 0 eee@ Fam (9 (e) 1 (Zr TZ OFFSETSIv ()FFSETSI (e) l
[ % TORQUE | FE: 0.0000 Tool Index  Tool Length Tool Wear Tool Diameter Diameter Wear ‘
Tool 1 -8.2171 -0.0005 8.5000 -0.0010 1/2" END MILL 2 FLUTE
Z = 12 5 2366 Tool 2 7016 -0.0002 8.5000 ] 1/2" END MILL 3 FLUTE 3
% TORQUE | FE: 0.0066 JOG SPEED: x5 Tool 3 ] 8.2500 -0.0601 1/4" END MILL 3 FLUTE
UNITS INCH (G20) Tool 4 -11.4 (2] (2 (] DRILL CHUCK
TEEPRE D) B DD Tool 5 0 (] 1/8" END MILL 3 FLUTE
FEED: 100% RAPID: 100% rpM o° f
SPINDLE 0.00 0.00 Tool & -0.0006 1/8" CARBIDE END MILL 3 FLUTE
100% cut »
TOOL Hoo DoO Teel 7
G-CODES  Gee 87 G20 G25 G4@ G49 G8@ G50 Tool 8 2] [ ] )
G50.1 b G97 G64 G69 G9@ G94 GI8
Tool 9 -] (] ] (]
M-CODES  M3© M5 Mo% 9 M23 M41 M48 M78 Tool ] (2] @ 2]
[ ] ] ]
[ ] ] ]
Active Tool Offset B A 5 D
Tool 14 @ ] ] ]
Tool 15 -] 2] ] ]
Tool 16 @ [ ] )
Tool 17 @ [ ] )
SET TOOL OFFSETS: (Manual Mode Only)
[ PROG POS ][ REL POS ]( MACH POS ][ cMD POS ] FEEDRATE RAPID SPINDLE TOOL CHANGE
Me6 Too
X 0.0010 o) ()
% TORQUE | FE: -0.0010 CHANGE
= QUEUE | WORK - TOOL ALARMS
Y 0 0 @e@e [ & auTo TU'J (e) I O TZ OFFSETST, OFFSETST (e) 1
| % TORQUE ‘ FE: 9.0000 Tool Index Tool Length Tool Wear Tool Diameter Diameter Wear -
Tool 1 -8.2171 -9.2605 0.5000 -0.0010 1/2" END MILL 2 FLUTE
Z - 12 a 2312 Tool 2 -9.7016 -0.0002 0.5000 ] 1/2" END MILL 3 FLUTE
% TORQUE | FE: ©9.0012 JOG SPEED: x5 Tool 3 -18.9171 o 8.2500 -0.0001 1/4" END MILL 3 FLUTE
UNITS INCH (G20) Tool 4 -11.4810 [} ] (] DRILL CHUCK
FHIDINE  GER iy & 8223 Tool 5 (] 1/8" END MILL 3 FLUTE
FEED: 10@% RAPID: 100% FpM o0 b
SPINDLE 0.00 0.00 Tool 6 -0.0006 1/8" CARBIDE END MILL 3 FLUTE
100% cur )
TOOL Hee Do Tool 7
G-CODES  GBO B4/ G20 G25 G40 G49 G20 G50 Tool 8 )
G50.1 BX4 G97 Gb4 G69 G99 G94 GI98 il O n
Q0. .
Select Different
M-CODES M3 M@5 MBd M23 M41 MA8 M78 Tool Offset ]
] )
] 2] ] ]
Active Tool Offset 5 e p m
Tool 14 @ ] ] ]
Tool 15 ] -] ] e
Tool 16 @ ] [ ]
Tool 17 8 -] e -]

The PPNC16 software supports 100 tool offsets .The number of tool offsets is configurable in the PowerPmacNC.ini file.

Power PMAC-NC Software User Manual
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Automatic tool offset button in a manual mode, allow users to choose a current machine position to set a chosen tool
offset. When the button is pressed the current machine position will be queried and used as the tool offset. The offsets
can be modified only while in manual mode.

R e e B e el

Tool Index Tool Length Tool Wear Tool Diameter Diameter Wear

Tool 1 -8.2171 -9.0005 09.5000 -@.0010 1/2" END MILL 2 FLUTE

Tool 2 -9.7016 -9.0002 09.5000 e 1/2" END MILL 3 FLUTE 5
Tool 3 -18.9171 5] 9.2500 -8.0001 1/4" END MILL 3 FLUTE

Tool 4 -11.4818 5] <] e DRILL CHUCK

Tool 5 -12.4895 -9.0002 9.1258 e 1/8" END MILL 3 FLUTE

Tool & -13.5632 5] 9.1258 -0.0006 1/8" CARBIDE END MILL 3 FLUTE
Tool 7 -15.2360 5] 9.1258 e

Tool 8 -12.2485 5] <] e

Tool 9 e <] <] 2]

Tool 10 e <] <] 2]

Tool 11 e <] <] 2]

Tool 12 e <] <] 2]

Tool 13 e 5]

Tool 14 e 5]

Tool 15 e 5]

Tool 16 e 5]

Tool 17 e 5]

SET TOOL OFFSETS: (Manys

| SET TOOL LENGTH |

\5/ The PPNC16 software includes a mechanism so the programmatic setting of tool offsets can be achieved directly
from the controller. This allows for the simple integration of touch probes or other automated systems for this purpose
(see ppnc_worktooloffset.plc in the Power PMAC project).

\5/ Confirmation box shows up an each time a tool offset value is modified regardless of being done manually or using
“SET TOOL LENGTH” button.

"EFI The actual data from the Tool Offset table is saved in the PowerPMACSettings.xml file. In some special cases this
file can be manually configured for special tooling or setups. This xml file cannot be edited while the application is
running. Care should be taken whenever modifying settings files and a backup should be made prior to doing any
modification.
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Tool offset screen also provides unique ability of assigning description to each tool in order to assist users with tool

identification. This feature can be configured in the PowerPmacNC.ini file.

In order to assign description to each tool, choose the “Tool Offsets” by using a following address:

Machine View -> Power PMAC-NC16 -> Tool Offsets

m i | Settings and Notes auto-saved.

- @ Controller

B Messages
|_|£ Status
Z Axes
9 Tool
NC File
|_|£ G-Codes
U M-Codes

ool Offsets

% Machine View

E Login

E Main

E Work Offsets

E Macro Table
v 5 pins
@] Settings

7 Editor

m MNotes

EuLl| EULA

E MacroVars

~ & Power PMAC-NC16

Message Log (12.6 KB)

() Tool offset table

== Tool Offsets

(O O o CCOCOC OO

e ©

Tool 1
Tool 2
Tool 3
Tool 4
Tool 5
Tool 6
Tool 7
Tool 8
Tool 9
Tool 10
Tool 11
Tool 12
Tool 13

Tool Length

-8.2171in

-9.7016 in

-10.9171in

-11.4810 in

-12.4895 in

-13.5632 in

-15.2360 in

-12.2405 in

0.0000 in

0.0000 in

0.0000 in

0.0000 in

0.0000 in

Tool Wear
-0.0005 in
-0.0002 in
0.0000 in
0.0000 in
-0.0002 in
0.0000 in
0.0000 in
0.0000 in
0.0000 in
0.0000 in
0.0000 in
0.0000 in
0.0000 in

Tool Diameter
0.5000 in
0.5000 in
0.2500 in
0.0000 in
0.1250in
0.1250in
0.1250in
0.0000 in
0.0000 in
0.0000 in
0.0000 in
0.0000 in
0.0000 in

Diameter Wear  Description

-0.0010in | 1/ ENDMILL2 FLUTE |

0.0000 in 1/2" END MILL 3 FLUTE

-0.0001 in 1/4" END MILL 3 FLUTE ]
0.0000 in DRILL CHUCK E
0.0000 in 1/8" END MILL 3 FLUTE

-0.0006 in 1/8" CARBIDE END MILL 3 FLUTE

0.0000 in (empty)

0.0000 in (empty)

0.0000 in (empty)

0.0000 in (empty)

0.0000 in (empty)

0.0000 in (empty)

0.0000 in (empty)

Click on any description that is required to be assigned or modified and apply a description as follow:

[ [0) i Setings and Notes suto-saved. &
2| = 2
&
= - &F PouerPVACKNCIE O 7 Tool Offsets
=~ & controller %) Tool offset table
L] n -
= B Messages @ Tool Length  Tool Wear  Tool Diameter  Diameter Wear  Description {2 Tool7 Description &
o ) -

: | stotus Of i 82171in 00005in  0.50000n -0.0010in 1/2" END MILL 2 FLUTE \¥) Tool 7 description

Ax @
= g “ of ez oo ooozin oso00in 0.0000 in 1/2" END MILL 3 FLUTE
Tool
EI e Fi of el 081 00000In 025000 -0.0001 in 1/4" END MILL 3 FLUTE 1
o e g
0D scod of oo+ 1148100 00000in 00000 0.0000 in DRILL CHUCK
= -Lodes . .
i |} M-Codes of Teels 124895 -00002in  01250in 0.0000 in 1/8" END MILL 3 FLUTE
0 Z2E Tool Offsets I Tool6  -135632in  0.0000in  0.1250n -0.0006 in 1/8" CARBIDE END MILL 3 FLUTE o
i i 2-Type Description
¥ Work Offsets @f Tool7  -152360in  0.0000in 01250 in 0.0000in
=]
Z B Macro Table Of Toolg  -122405in  00000in  0.0000in 0.0000 in
B

O:* @ Pins Tool @ 0.0000in 0.0000in  0.0000 in 0.0000 in
. & setings Tool 10 00000in  0.0000in  0.0000in 0.0000 in 3-Click On Apply
2 5
2 Message Log (126 KE) Tool1l 000000 0.0000in o
3 2] Notes Tool12  00000in  0.0000 1-Select Tool Description Tool Offsets - Tool7 Description
= sl EULA Single/Double Click
0O Tool13 0.0000in  0.0000in DN (empty)

Tool 14 0.0000in 0.0000in  0.0000 in 0.0000 in (empty) I 3/4" END MILL 4 FLUTE | |
Tool 15 0.0000 in 0.0000 in 0.0000 in 0.0000 in (empty) Apply

B R R persistent string
Tool16  00000in  0.0000in  0.0000in 0.0000 in (empty)

Power PMAC-NC Software User Manual
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= = QUEUE
{ =g auto [L{J @)

WORK TOOL ALARMS
[ E Mot [IZ OFFSETS {‘ [

OFFSETS (@)

Tool
Tool

Tool

Tool

Tool

Tool

Tool

Tool

Tool

Tool

Tool

Tool

Tool

Tool

Tool

Tool

Tool

Tool

SET TOOL OFFSETS: (Manual Mode Only)

Index

1

2

3

1e

11

12

1l

14

117

16

17

Tool Length Tool Wear Tool Diameter  Diameter Wear i
|-8.2171 || -e.0005 || 5000 || -0.0010 | 1/2" END MILL 2 FLUTE
|-9.7016 [ -0.0002 || 0.5000 |o | 1/2" END MILL 3 FLUTE
|-10.9171 e || e-2500 || -e.0001 | 1/4" END MILL 3 FLUTE
[-11.4810 [e o IE | DRILL CHUCK
|-12.4895 |[-e.0002 |[0.1250 |0 | 1/8" END MILL 3 FLUTE
|-13.5632 e |[e-1250 || -e.0006 | 1/8" CARBIDE END MILL 3 FLUTE
|-15.2360 [e |[0.1250 |0 [372" Enp mILL 4 FLuTE ]
-12.2405 ||e e e |
lo lo le |E |
e Ic | ro—
e ||e e v Assigned Tool Offset
|a ‘ |e ‘ ‘e A Description
L c C
C Ic C ic |
C Ic C IC |
C c C E |
e o C o |

SET TOOL LENGTH

Alarms Screen and Dialog Message Boxes
The Alarm screen will display any active alarms, warning, messages, etc. Any alarm or message which is displayed will
also be sent to the message log with a time and date stamp. In general, there are two types of messages, persistent,
and acknowledge. The persistent messages will remain active until the underlying fault is cleared. Acknowledge
messages will appear with a check box to the right of the message. These messages can be cleared by clicking on the
check to box to acknowledge the message. If there are multiple acknowledge messages present they can all be cleared
by right clicking in the Alarms screen and selecting the “Acknowledge ALL Alarms” option.

Power PMAC-NC Software User Manual
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( & AUTO T & MDI Ta MAI\IUALTIZ, EEEEETST, ;ECF’EETSTB ALARMS(3)W

o NC Error: Unrecognized token, line 6 "Gx45p” @
5/18/2015 3:34:43 PM

o Unknown NC word at character 1 of "GX45P" @ >
5/18/2015 3:34:43 PM ‘ ¢/ Acknowledge ALL Alarms i

o CS Status: Software negative limit set.
5/18/2015 3:16:09 PM /

Persistent
Alarms

Acknowledge
Alarms

\

Right Click to Clear
All Acknowledge

There are four types of custom messages which the machine builder may choose to utilize. Each type includes sub-types

with different priority visualizations. In all there are 14 different ways to display messages in Power PMAC NC 16.

The four main message types include the following:

e Type 1 - Persistent, Bitwise Message Display
o Fatal Message
o Warning Message
o Information Message

i . QUEUE | . WORK - TOOL ALARMS
‘ & AUTO ] ) ] San ]gmwm] 2 OFFSETS]vOFFSETS]Q (3) l

Fatal Message 1

10/4/2016 3:03:39 PM
Warning Message 1
10/4/2016 3:03:42 PM

Information Message 1

Q&0

10/4/2016 3:03:46 PM

31 configurable messages are available for each type in the Messages.xml file. Each message can be modified to a

desired message and be saved in this file.

o Type 2 — Unsolicited “Send1” Acknowledge Message (Can display queried data within message)

o Fatal Message

o Warning Message

o Information Message

o Log Only Message (Will not display, sent to message log only)

Power PMAC-NC Software User Manual ©2014 Delta Tau Data Systemes, Inc.
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\ QUEUE = . WORK -
= AuTO | (D (@) [ MDT ] =2 MANUAL] 154 OFFSETS] &

TOOL
OFFSETS

o

ALARMS
(4)

0 10/4/2016 3:34:52 PM

0 First Fatal Acknowledge Message!
10/4/2016 3:29:19 PM

'4 First Warning Acknowledge Message!
10/4/2016 3:29:19 PM

é First Information Acknowledge Message!
10/4/2016 3:29:19 PM

Display Queried Data. Fatal Parameter at 123.456 degrees.

4
4
4
4

e Type 3 — Unsolicited “Send1” Persistent Message with ID (Can display queried plus live data within message)

O

Fatal Message

o Warning Message

O

Information Message

: QUEUE | - . WORK -
‘ _:I,AUTO] [ (@) ] [ MDT ]%MANUAL]V, OFFSETS]Q

TOOL
OFFSETS

o

ALARMS
(4)

10/4/2016 3:36:40 PM

First Fatal ID Message!
10/4/2016 3:36:05 PM

' First Warning ID Message!
10/4/2016 3:36:05 PM

First Information ID Message!

10/4/2016 3:36:05 PM

@& 00

o Type 4 — Pop-Up Dialog Message Boxes

O

O O O O

Power PMAC-NC Software User Manual ©2014 Delta Tau Data Systemes, Inc.

Dialog OK Message Box

Dialog OK/Cancel Message Box

Dialog Yes/No Message Box

Dialog Yes/No/Cancel Message Box

Dialog Input Message Box (Allows the user to input a value)

Display Variable Value Live. Live Data at 123.46 degrees.
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Power PMAC-NC16 - Delta Tau Data Systems

|

First OK Dialog Box Message!

< OK

Power PMAC-NC16 - Delta Tau Data Systems

First OK/Cancel Dialog Box
Message!

l & OK | ‘ @ cancel

Power PMAC-NC16 - Delta Tau Data Systems

First Yes/No Dialog Box Message!

l </ YES H @ No ‘

Power PMAC-NC16 - Delta Tau Data Systems

First Yes/No/Cancel Box Message!

< YES

‘ = NO ‘ ‘ @ cancel ‘

Power PMAC-NC Software User Manual ©2014 Delta Tau Data Systemes, Inc.
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[ems

Edit Variable!

25.12

oK

0 Cancel

Machine View Tab
The Machine View screen is an Explorer-style view of the data shared between the host PC program and the motion

controller. Machine View also includes powerful tools for logging and plotting this data, controlling the runtime state of
the application, editing settings, viewing the message log, etc.

3
) bMAC-NC16 (ver 1.5i Parametric Parser ALPHA 10/22/17) - Delta Tau Data Systems =] [=[a] = ]
1 /Running 2
H —a
|- BF FowerPvACNCIE O & Controller N
Jpmnll < (~) Power PMAC CNC machine controller. (POWER PMAC UMAC, V2.3.2.5 Aug 25 2017) 5
] -~
= | Messages O @ pevice status Device is Open for Communication @ Unsolicited Messages 2 6
6l | staws O @ Address 192.168.0.200 ~) Monitors message channels send1-send4 from Power PMAC.
_ 12 Aves © | @ Receive Timeout 1000 msec send1 messages are interpreted as CNC Notifications by this program.
g B Tool © | & Download Timeout 10000 msec
[N} NE| NCFile © | B8 PMAC Terminal Enter PMAC command...
_ || 6-Codes @ Linux Terminal Enter Linux command..
2 L M-Codes o | @ system Time 22/629.492 seconds
00 EF Tool Offsets o @ Heartbeat ACO2
) EFF] Work Offeets P8 [ © unsolicited Messages _LiogStopped |
5 EEF Macro Table o %= Qvariable cs &l
E
= | \! Pins 47 Soft Panel Command Register ~ None
9 O @ sen @ 5oft Panel Status Register Feedratel.00, Spindle100, Rapid100
ettings
< £7 Command Register None
10 Message Log (12.8 KB)
o %= Dialog Response None
Not
11 o otes %= Jog Options Speeds, Axis3
ud FULA ) )
O 83 Jog Incremental Distance 0.0000 in . Messages
@ Project Version Version 1.21 o ,
[ Initialization File (no file selected) A e
% Utility Functions Download Non-Volatile NC Subprograms (EEelyEl ey
(2]
161;1 Motion Commander Foundation -0
€] 02017 e o o
2 ] MCF 23,6503 (10/21/2017) Q b PEl {8} Read-Oniy

/.
7

Q‘
N\
8

NouhswNPR

Power PMAC-NC Software User Manual

. Navigate between Machine View and the User Interface.
. Move the User Interface to a Separate Window.

. Open/Close Communications, control the update cycle.

. Toggle Full Screen mode.

. Open the About Box for version information.

Open the member page in a Separate Window.

. Log changes in value to the Message Log.

©2014 Delta Tau Data Systemes, Inc.

8. Open the time-stamped list of changes in value.
9. Edit the program Settings.

10. View the Message Log.

11. Use Notes for punch lists, milestones, production
records, etc.

12.Log Out

13.Search Machine
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1) Machine View Tab and its sections are explained in details in the “Machine View” section of this document.
2) Depends on which tab is active, this button (or Shift + Left Mouse Click) Create the user interface in a separate
window. Such feature allows users to work simultaneously on both windows as it is shown below:

User Interface
In a Separate
Window

I(no file selected)

© / @ lines (%)

(Y i Settings and Notes auto-saved.
¢
IRl < Power PMACNCIE @ # Power PMAC-NC16
E - Controller @ ‘_" "Power PMAC-NC16" by Delta Tau Data Systems.
=
o
& |_||J Status Sl @ Machine Mode MDI (~) The current State of the CNC Machine.
s -
£ g & Power PMAC-NCIS - Main - 1 =]
S Toal
[I_]‘ |ﬂ €:\NC\G65_RotTest - Copy.nc & Administrator 11/6/2017 9:18:04 am [5] 3
I NC File [_PROG POs [ REL Pos [ MacH Pos ) cHp Pos ) FEEDRATE RAPID SPINDLE LS @RiE
s I N % 0.0000 SO0 O GO e
g | ) M-Codes . _ex ) _ex ) e ) (-0
'] EFF Tool Offsd| [ ¥ TOROUE | Fe: -8.0010 DTG: 0.0000 ( 1eex ) ( 1eex ) @@ ==
r &5 Work Offs START
= =4 u - QUEUE | - WORK TooL ALARMS
2 EEE Matroeed Y e . 9900 [ & am I.D (@) l e M1 l“' OFFSE[S]‘OFFSETSI (8)
2 I ©.6000 DTG: 0.0000 P
o: M Pins 1Me6 T1
@, Settings Z ee@ Machine State
. .
2 ﬁ Message Log|| | % ToRQUE | FE: ©8.0025 DIGT Maln User
S [ Notes UNITS  INGH (G20) Interface In a
L FEEDRATE  act: 8.00 co: 0.00 dy
=& EULA resn: 100%  sem: 100% FPH Separate gy
O SPINDLE 8.00 8.00 Wind RESET Program Loaded
Bt e Inaow Running
TOOL Tee Hea Dee n Feed Hold
G-CODES ~ GOP G17 G20 G25 G48 G49 GBB 650 OPTION
650.1 G397 G64 G69 GIB GI4 GIB sTop
M-CODES  M@5 MDY M18 M23 M41 M4S M78
SINGLE
BLOCK
- BLOCK
SKIP
DRY
RUN

Q
®

MDI MODE :

Enter MDI commands and press the CYCLE START button to run.

5 Motigp ander Foul
AP cer 5 Liorene:

zarng, Inc.
- . -

ICF 2.3.6503 (10/21/2017)

¥ RIS

To exit this mode, simply close the separated user interface window. This feature can be used also while Main, Editor,

MacroVars, or Login tab is active.

3)

Connect/disconnect button allows users to connect or disconnect Power PMAC-NC16 to connect or disconnect

from a controller (Power PMAC.) This button being “Green” means, Power PMAC-NC16 is connected. Otherwise,
Power PMAC-NC16 is disconnected.

4)
5)

Power PMAC-NC Software User Manual
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“Full Screen” button, shows the Power PMAC-NC16 in a full screen mode.
“About” button opens a window which contains Power PMAC-NC16 version information as follow:
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DELTA TAU
Power PMAC-NC

2016 [ Release MCF
Power PMAC- Date Engine
NC16 Version
Version

Project
Verion

Power PMAC-NC16 fver 1.5i Pap
Copyright © 2017 Greene & Mogg

PMAC project version 1,21

MCF 2.3.6503

(10/21/2017)

6) This button, opens the active member in a separate new window in order to ease accessibility of that specific
member. For example, if it is desired to have the “Nc File” run options window open and accessible at all time,
click on the “Nc File” member and then click on the “In New Window” button in order to have “Nc File” run

options in a new window as follow:

‘|! i Running

Administrator

% ~ &% Power PMAC-NC16 @ M NC File
£ s Controller © |~ The NC program path and related variables.
E I [ runopions oo ]
- | ) status @J & Main Program G65_RotTest - Copy.nc
= W Axes @ § x= Boot Buffer Auto subprog 0
? Tool © 8 %=/ Boot Buffer MDI subprog 0
(|} IIM X= Start Line 1
- |_l|l G-Codes @ @ Current Line 0
g |_l|l M-Codes @ @ Elasped Timel 0 hours, 0 minutes, 0 seconds
L EFE Tool Offsets o|l@® ElaspEd, Times Power PM{;:;NCIE‘: Ncﬁlzﬂungpmns 2 =]
_ EE Work Offsets @ @ Dweil Time — )
% EEE Macro Table . @ Repeat Count M||(*' Run Options Register B
[EI v [ pins g ::PEBZCW“‘G_ NC File - Run Options
- k&) settings - F“:':’re:e"‘n;"e" Optional Stop (M1)
£ 7 Message Log 142 kB) e Append Single Block
% (5] Notes ) Line Prepend Block Skip (1)
= il £ pen Dry Run
(|} 3 Line Append Rotary Buffer
Download When Selected

5 QqQ H rersistent
=
& mmem e 6
5 mcr 2.3.6503 (1os21/2017) b <

@ Run Options

(~) Run Options Register

Optional Stop, Single Block, Bloc

bits.

=2aq

MNC File - Run Options

Optional Stop (M1)

Single Block
Block Skip (/)
Dry Run
Rotary Buffer

Download When Selected

H persistent

7) “Log Values” button is very helpful for trouble shooting or logging any specific member. For example, if it is
desired to log the “Nc File” run options, click on “Log Values” followed by “Value History” button which actively
shows what and when options have been used, running a NC program file as follow:
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YT @ Machine View 3]

[ editor

[ MacroVars

o

1

-
&
(%
=

i Running

Administrator

Search Machine...
~ B Power PMAC-NCIE  © ¥ NC File
- Cantroller @ v) The NC program path and related variables.
|| Messages B | & Run Options Single Block. Block Skip I {2} Run Options =
L Status ©F [ Main Program G65_RotTest - Copy.nc (~) Run Options Register
K Axes O x= Boot Buffer Auto subprog 0 Optional Stop, Single Block, Block Skip, and Dry Run bits.
9 Tool @ )| X= Boot Buffer MDI subprog 0
&= NCFile Ol » start Line 1 ‘
|__ G-Codes @ @ Current Line 0 Lcl):glngg NC
|_ M-Codes @ () Elasped Timel 0 hours, 0 minutes, 0 seconds Ol et un _
ﬁ Tool Offsets @ Elasped Time2 0 hours, O minutes, 0 seconds puons M TFe = Bl n QflieTs
@ - Optional Stop (M1)
ﬁ Work Offsets @ Dwell Time 0 seconds _
ﬁ Macro Table @ @D Repeat Count M98 0 dge s
, Ig Pins @ Repeat Count G65 0 Block Skip (/)
1 . @ Sticky Comment Index 0 ey
{53 sett
' Settings — . =
M Log (150 KB) |5 File Prepend (no file selected) LOg Values With iy i
essage Lo . ; ; a
o 9 E] File Append (no file selected) Their T|me-8tamp e mtesral Wi St s
Notes %3 Line Prepend (empty)
EuL] EULA
@ Line Append (empty)
T\'me-‘Stamp Value
1472 None (0H)
4040770 Single Block (2H)
4050426  Mone (OH)
4463495 Dry Run (BH)
4,468,095 Block Skip, Dry Run (CH)
4473.072 Single Block, Block Skip, Dry Run (EH)
yalue 4473887 Block Skip, Dry Run (CH)
History 4475079 Block Skip (4H)
4475743 Single Block, Block Skip (6H)
4552941 Optional Stop, Single Block, Block Skip (7H)
4554469 Single Block, Block Skip (6H)
Motion Commander Foundation £
© 2017 Graene & Morehead Engineating, Inc. &
MCF 2.3,6503 (10/21/2017) b H rersistent

8)
9)

“Value History” button, shows tabulated log values with their time stamps as it is shown above.
Settings section, contains majority of Power PMAC-NC16 settings such as language support, Jog Speeds,

Machine Skins, and etc. This section is explained in more details in “Machine View” section under “Settings”.

10

~

“Message Log” is also a very powerful tool that can be used for troubleshooting. It provides three different

options to log. Commands, Queries, and Events. This section is also explained in more details “Machine View”

section under “Message Log”.

11)

“Notes” is designed to be used for production records, milestones, or etc. This nice editor is also capable of

saving figures and photos along with words. Its figure along with some of its features are shown more in details

in “Machine View” section under “Not.

12) “Log Out” button can be used to log out from the Power PMAC-NC16.

13) “Search Machine” can be used to search for any member in the Power PMAC-NC16. This feature looks for the
searched key words and if they are found, they will be shown as different search options for users. For example,
if “machine” is typed in the search window , Power PMAC-NC16 provides following options:
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i Administrator logged in. Administrator
E machine
=~ &P Power PMAC-NC16 @ & Controller SettingsMachineViewSkin
@ - -
1 - [e’ Controller LI (~) Power PMAC CNC machine controller. (POWER PMAC UMAC, V2.3.2.5 Aug 25 2017) {E) SettingsMachineViewTabs
L] = p PowerPmacNC MachineState
b3 L Messages Bl | © Device Status Device is Open for Communication 0 pevice| @
o (@ PowerPmacNC.MachineMode
@ L Status Q) &) Address 192.168.0.200 tween the PC a v &
= M Axes @ ﬁ} Receive Timeout 1000 msec /
= ,
8 ?L Tool @ {5} Download Timeout 10000 msec Search For Drop Down
\]] M NC File @ PMAC Terminal Enter PMAC command... . i . Search
. machine ?
L G-Codes @ Linux Terminal Enter Linux command... Opt
= ) ptions
g || m-codes o @ System Time 10,890.072 seconds
0 BB Tool Offsets o | @ Heartbeat 4FBA
ﬁ Work Offsets @ ® Unsolicited Messages -1:HideManual
2 FFF) Macro Table o % QVariable C5 &l Choose Any Option To
-R I! Pins #7 Soft Panel Command Register ~ None Be Directed To The
i @ cetti @ Soft Panel Status Register Feedratel00, Spindle100, Rapid100 Right Section
ettings
@ ;} Command Register None
) Message Log (0.8 KB)
% g X= Dialog Response None
,E‘g . Notes X= Jog Options Speeds, Axis3 Controller - Device Status
e
O EULA & Jog Incremental Distance 0.0000 in
@ Project Version Version 1.21
\_J, Initialization File (no file selected)
9% Utility Functions Downlead Non-Volatile NC Subprograms.
o
(1?‘ Motion Commander Foundation
() 2017 Greene & Morchesd Enginesting, Inc 3
[ mcF 2.3.6503 (10/21/2017) (V] b <d PENeY {2 Read-only

Machine View

Machine View tab includes six main sections. Each section includes statuses and settings relative to either the controller
or Power PMAC-NC16. Following provides a list of sections and subsections which can be seen under the Machine
View:

1) Power PMAC-NC16
This section, includes controller (Power PMAC), axes, tool, NC file, G-Codes, M-Codes, tool offsets, work offsets, and
macro table information. Each subsection is explained in details along with its main members below.

Machine State: It shows what state the machine is currently at. These states and their descriptions are as follow:
Offline: The controller is not online and/or the GUI is not running

NotReady: The controller is not ready to run a program (not homed, manual mode, or etc)

Ready: The controller is ready to have a program loaded and run

ProgramLoaded: The NC program has been loaded and the controller is ready to start

Downloading: The NC program is being downloaded to the controller

Running: The controller is running the NC program

InFeedHold: The controller is in Feed Hold (paused)
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Completed: The NC program has completed successfully
Failed: Failed The NC program has failed

Aborted: The NC program has been aborted by the operator
Estopped: The hardware E-Stop button is pressed

Error: Error condition (lost communication, etc)

Machine Mode:

Auto: Auto Mode for running NC programs

Manual: Manual Mode for Jogging and Homing

MDI: MDI Mode for executing code from the MDI tab
Controller — Device Status:

This member shows the current status of controller in regard of communication.
Controller — Address:

This member holds the controller IP address. This address is used when online button is pressed to establish a
communication between Power PMAC NC16 and a controller (Power PMAC.)

Controller — Receive Timeout:

This is the amount of time that a Telnet or SSH read operation will wait for data. If it takes more than a defined time,
Power PMAC NC16 will send an alarm.

Controller — Download Timeout:

This is the amount of time that a download will wait for completion. If downloading is in progress and it takes more
than a defined time, Power PMAC NC16 will send an alarm.

Controller — PMAC Terminal:

This terminal is used to send commands directly to a controller. This subsection also contains “watch List” which
allows to watch variables for troubleshooting or other purposes. For example, value of P1000 can be either checked
in a terminal or monitored in a “watch list” as follow:
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l [T) " NCProgram Strted: "CANCICELTICLION Finting ith 164 RolTestNC" =
=
% B roverPmacncis o # Power PMAC-NCL6
= - Controller ©||(¥) "Power PMAC-NC16" by Deita Tau Data Systems.
3 [} Messages O @ Machine state In Feed Hold = 3 PMAC Terminal | il
£ ul Status @ @ Machine Mode Auto (#) Command terminal to the Power PMAC.
- 12 Aves O @ program State Running Send PMAC commands and receive replies.
§ M 0 @b program state Alarm inaciive | Exter A command_] Vo | o
D NS NCFile o @ uptime 2 hours, 37 minutes, 38 seconds || pr000 ple0o I
u‘ G-Codes @f @ Lifetime 31 hours, 25 minutes, 30 seconds. e Q
é u‘ M-Codes o @ Object Status Running
il ] Tool Offsets @] @ controler - Device Status Device is Open for Communication
FEF] Work Offsets o|| © Controller - Address 192.168.0.200
g = ppacro Table o] @ Controller - Receive Timeout 1000 msec Send Commands )
IE v [ pins S Controller - Download Timeout 10000 msec Qr’ Check ﬁd ?Val"‘a?/'el-ro
& setings >, Controller - PMAC Terminal Enter PMAC command... Variables Values onitor Its Value
| o= & Controller - Linux Terminal Enter Linux command... Simultaneously
% Message Log (1.2 KB) @ Controller - System Time 18,130.280 seconds
z;é % SS: @ Controller - Heartbeat 6F1B
[l @ Controller - Unsolicited Messages. -1JogStapped
%= Controller - Q-Variable CS &l
7 Contraller - Soft Panel Command Register None
@ Controller - Soft Panel Status Register Feedrate100, Spindle100, Rapid100
## Controller - Command Register None
= Controller - Dialog Response None
= Controller - Jog Options Speeds, Axis3
() Controller - Jog Incremental Distance 0.0000 in
@ Controller - Project Version Version 121
[ Controller - Initialization File (no file selected)
8 Controller - Utility Functions Download Non-Volatile NC Subprograms
@ Controller - Status - Coord StatusO Amp Ena, Closed Loop, Des Vel Zero, Home Complete
@ Controller - Status - Coord Statusl None
@ Controller - Status - Coord Error Status None
o @ Controller - Status - Motorl Status0 Amp Ena, Closed Loop, Des Vel Zero, Home Complete
g Motion Commander Foundation () @ Controller - Status - Motorl Status1 None N
O wcr23es03 0/212007) o - o T - 252 2| R (D Freee

Controller — Linux Terminal:

This terminal can be used to send bash shell commands and receive replies. The active project is in
“/var/ftp/usrflash” and the Power PMAC Linux applications are in “/opt/ppmac”. This terminal is a powerful tool for
trouble shooting, using Linux commands as shown below:

Enter Linux command... Watch List
1s add watch)
bkgcommand libppmac rtpmacposix

brick 1libSecureDongle sendgetsends
build-ppmacx-linux-g++-32-posix-eip.sh macropp setup
build-ppmacx-linux-g++-32-posix.sh modbus Sysmac-CNC

ctrlpanel modbusserver test

doc muxio testlipp

ecmaster odthAcontis.patch tune

EcMasterDemo ot2 usralgo

etc ppconfig usrflash

gather_csv ppmachw usrflash.l

geterrors ppmacserver usrflash.2

getsends ppstruct usrflash.3

gpascii projgpg usrflash.4

gppmac projpp usrflash.5

libedsparser Release Notes version.h

libmath ringorder

libopener rtpmac

root@l92.168.0.289: /fopt/ppmac#

cd usrflash

root@l92.168.@.208: fopt/ppmac/usrflash#

1s

Database Project Temp

root@l92.168.0.208: fopt/ppmac/usrflash#

cd project

root@l92.168.0.28@: fopt/ppmac/usrflash/project#

1s
Bin Configuration Log PPCNC_ProjectSource.ppproj
C Language Documentation PMAC Script Language

root@l92.168.@.208: fopt/ppmac/usrflash/project#
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Controller — Heart Beat:

The heartbeat register is incremented while the Power PMAC NC16 is running. This member can be monitored and

to be used for different safety purposes.

Controller — Unsolicited Messages:

This is a read only member that shows the most recent executed command by the controller. Power PMAC NC16

monitors message channels (buffers) send1-send4 from the controller. For example, if axis jogging has been used as

the most recent activity, controllers issue a jog stop command, using a plc. In order for Power PMAC NC16 to get
acknowledged, Send1 “JogStopped” is sent by a controller as follow:

‘& Machine View [3|

| Login

= Main

[ Editor

£ MacroVars

-

S}
=

& v

Power PMAC.

- Controller

L Messages
|_ Status
12, Axes
9 Tool
Mg NC File
|_ G-Codes
|_ M-Codes

ﬁ Tool Offsets
ﬁ Work Offsets
ﬁ Macro Table

4 lg Pins
@ Settings
Message Log (1.2 KB)

g Notes

EuL EULA

nder Foundation |

rehesd Enginearing, Inc

MCF 2.3.6503 {10/21/2017)

o
(]

00 QCOQOCQOCODE®O

i NC Program Started: "C:\NC\CELTIC-LION Finishing with 164-RotTestNC"

" "Power PMAC-NC16" by Delta Tau Data Systems.

WIS S
@ Machine Mode

@ Program State

) Program State Alarm

@ Uptime

@ Lifetime

@ Object Status

@ Controller - Device Status

{23 Controller - Address

@ Controller - Receive Timeout
@ Controller - Download Timeout
Controller - PMAC Terminal
Controller - Linux Terminal

@ Controller - System Time

@ Controller
@) Controller - Unsolicited Messages
X= Controller - Q-Variable CS

- Heartbeat

i; Controller - Soft Panel Command Register
@ Controller - Soft Panel Status Register
;,7 Controller - Command Register

X= Controller - Dialog Response

X= Controller - Jog Opticns

ﬁ:‘i Cantroller - Jog Incremental Distance
@ Controller - Project Version

_{I, Controller - Initialization File

ﬁ Caontroller - Utility Functions

@ Controller - Status - Coord Status0

@ Controller - Status - Coord Statusl

@ Controller - Status - Coord Error Status
@ Controller - Status - Motarl Status0
@ Controller - Status - Motorl Status1
@ Controller - Status - Motor2 Status0

Administrator

machine
# Power PMAC-NC16
rERU U
@ Uunsolicited Messages ]
Auto -
3 ~) Monitors message channels send...
Running
inacti sendl messages are interpreted as
fnactive CNC Notifications by this program.
3 hours, 36 minutes, 56 seconds
32 hours, 24 minutes, 48 seconds Caontroller - Unsolicited Messages
Running -1:JogStopped
Device is Open for Communication read-only string
192.168.0.200
1000 msec Time-Stamp Value
1503 (empty)
10000 msec 5716 -ldnitialized
Enter PMAC command... Most Recent 5723  -Lreguestmanualmode
Enter Linux command... Received 5738 -LHideManual
MeSSa e 7411477 -linitialized
21,688,696 secands g 7411478 -Lrequestmanualmode
BADE 7411489 -LHideManual
-1:JogStopped 7,807.642 -1:ReguestAutoMode
al 76812227 -1L:RequesthMdiMode
7617925  -1RequestOptionStop
None 7619.036  -LRequestOptionStop
Feedrate100, Spindle100, Rapid100 7624138  -LRequestManualMode
None 7,624,149 -1l:ManualSubmodeHandle
7,676.385 -1JogStopped
None Logged Recem 7676386  -Linitialized
Speed5, Axis3 Received 7576388 -Lrequestmanualmode
0.0000 in Messages For 7676308 -LHideManual
Troubleshaootin 7676457 -1:JogStopped
Version 1.21 g 7736261  -1:CycleStarted
(no file selected) 7736412  -linFeedHold
Download Non-Volatile NC Subprograms 7736846  -Lreguestmanualmede
Amp Ena, Closed Loop, Des Vel Zero, Home Complete 7,736,853 -LHideManual
7,736,870 -lJogStopped
None
None
Amp Ena, Closed Loop, Des Vel Zero, Home Complete
None
In Pos, Amp Ena, Closed Loop, Des Vel Zero, Home Complete ~ | < | n | »
b <l [ S () read-ony

Controller — Q-Variable CS:

This member defines what coordinate system is required to be used when any Q-Variable is getting executed in a
program. Since Q-Variables are coordinate system specific, they can have different values with respect to different
coordinate system.

Controller — Soft Panel Command Register:

Shows the latest activity done using the soft panel in Power PMAC NC16. Each command is set by a PC which waits

for controller to clear the command before setting another.
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Controller — Soft Panel Status Register:

This member shows the status of soft panel members. For example, if “CW” is pressed on the soft panel, soft panel

register shows Spindle CW member is active as follow:

&l

- Controller
|_ Messages

L Status

%23 Machine View

i gpascii download: 130 ms

Power PMAC-NC16 L]

# Power PMAC-NC16
@ 0(¥) "Power PMAC-NC16" by Delta Tau Data Systems.

Administrator
machine

Dl

@ @ Controller - Download Timeout
@ ! Controller - PMAC Terminal

10000 msec

Enter PMAC comman _‘f‘," Soft Panel Status Register

@ Soft Panel Status Register [Ex)

Power PMAC-NC16 - Main

—g [zl

N0 —

hith 164-RotTest.NC (1:1,26@,104 lines. Download Complete) [ Administrator

Elapsed Time: 80:01:26 @ ﬁ

| X
| % TORQUE | FE:

Y

| % TORQUE | FE:

PROG POS REL _POS MACH POS CMD _POS

-8.9010

-8.9820

FEEDRATE RAPID SPINDLE TOOL CHANGE
COG COGD C=OC+ ) mes Tee e
0.0010 — = > C = > e OO =
(e ) 00% ) (Caw)fCcan) CYCLE
. START

0.0020 [ | o a2 Mo

| AUTO MODE:

I 1 Sleee
VA -5.0065
| % TORQUE | FE: ©.0031 JOG SPEED: x5
UNITS INCH (G2@)
FEEDRATE  acT: 8.80 co: 8.08
FEED:  100% REPID: 100% FPH
[ spnoLe 0.e0 1,000.00 i
100% cut Spindle
TOOL Tel Hea D@ CW s
G-CODES ~ G@@ G17 G2@ G25 G48 G649 GE@ G50 -
G58.1 G97 G64 G69 GI8 GI4 GOB Active
M-CODES ~ M3@ M@3 M@ M1@ M23 M4l MAS M78
SINGLE
BLOCK
BLOCK
| MDI.nc @ / 1 lines (8%) | SKIP
1 S1eee

Press the LOAD button to select a program.

Feedrate100
Spindle Minus
Spindle Plus

d Minus
d
Rapid0

Rapid100

Plus

& Controller - !ta‘tus - Coord

E) 22017 Greene & Worehs

MCF 2.3.6503 (10/21/2017)

Error !{a‘tus Alarm inactive

{8 Read-Only

Controller - Command Register:

This member shows the latest set command by the Power PMAC NC16.After Power PMAC NC16 sets a command,
controller clears the command on receipt and performs the action. Power PMAC NC16 waits for controller to clear

the command code before setting another.

Controller — Dialog Response:

This member shows the latest user selection or response to a message dialog box. If the dialog box is active and
Power PMAC NC16 has not received any response, status will be “Open”. Then based on chosen response, this
member will get set to either “Yes”, “No”, or “Cancel”.
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Administrator

i Running

E machine
=N [, Power PMAC-NC16 ° 4 Power PMAC-NC16
-‘E - Controller @ (v) "Power PMAC-NC16" by Delta Tau Data Systems.
i [ Messages @ ﬁ} Controller - Download Timeout 10000 msec N . Xz Dialog Response IE
. L Status @ & Controller - PMAC Terminal Enter PMAC comman: (~) Dialog Response Register
< 17 Axes @ B Controller - Linux Terminal Enter Linux command Controller requests a message dialog box via "sendl”. PC displays the dialog and waits for the user
k¢ ki lection.
§‘ g Tool @ @ Controller - System Time 25,227,955 seconds © make a selection
] |ﬂ5 MNC File OF @ Controller - Heartbeat AGT6
- |_ G-Codes (0] @ Controller - Unsolicited Messages -1:DialogOk=First OK
E |_ M-Codes @ | X= Controller - Q-Variable CS &1
(] E Tool Offsets @ #7 Controller - Soft Panel Command Register Spindle CW g
EE O o ; .
5 Work Offsets Power PMAC-NC16 - Delta Tau Data Systems (' After
£ EE Macro Table @ . .
o 2 i Confirmations,Yes
ins .
D 5 Becomes Active
| Settings
g Hwm Log (5.6 KB)
essage Log (5. H :
2 9809 First OK Dialog Box Message!
5] m MNotes
o
= el EULA Controller - Dialog Response
O © None
O Yes
O No
O Cancel
® Open
@ Controller - Status - Motor2 Statusl MNone Confi Be{,ore o
@ Controller - Status - Motor3 Status0 Phase Fo on ”I-mi lct),n' pen
@ Controller - Status - Motor3 Statusl None s Active
@ Controller - Status - Motor4 Status0 Des Vel Zero
@ Controller - Status - Motor4 Statusl None
@ Controller - Status - Motor5 Status0 None
= @ Controller - Status - Motor5 Statusl None
é ﬁa Controller - Status - Coord Status0 Alarm inactive
é g‘f“"gil':ma:ier;m:"?:’:m«" A ‘& Controller - Status - Coord Error Status Alarm inactive .
O wcr 236503 (0r21/2007) #1353 Q

Controller — Jog Options:
This member shows what axis and what jog speed are chosen.
Controller - Initialization File:

This file (initialization file) is automatically downloaded when communication is opened with the controller. It is very
easy and powerful tool to initialize controller settings at machine startup.

Controller — Utility Functions:

This utility allows downloading Non-Volatile NC subprograms to the controller. Controller will store these programs
for different future use.

a) Controller
Controller is a subsection of Power PMAC-NC16 which its members are settings and statuses to set or report
some of the controller’s features.

Device Status:

This member is designed to report the status of communication between Power PMAC NC16 and the controller
(Power PMAC.)
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- l@] Controlic
D Messages
|_E; Status

E Axes

y Tool

@ NC File

UJ G-Codes
|_‘|, M-Codes
E Tool Offsets
E Woaork Offsets

P Device Status

{5} Address
B D

“&x Machine View

eceive Timeout

@ D8ga)oad Timeout
[>_ v inal
H Linux Termind
@ System Time
@ Heartbeat

[ Login

1 Main
0 OO0 OO g

-“g F Macro Table %e| Q-Variable CS
el
L . Iﬁ Pins 77 Soft Panel Command Register
i)
[ @ Setti @ Soft Panel Status Register
ettings
I g 7 Command Register
I ﬁ Message Log (5.9 KB) .
3 X= Dialog Response
S m Motes .
g o X=| Jog Options
el
":' EULA (E} Jog Incremental Distance

® Project Version
[8 Initialization File
% Utility Functions

Appearance of This
Sign Shows
Communication Has
Been Successful

10° Motion Commander Foundation [C__0)
© 2017 Greene & Morchead Engnezring, Inc.

[ mcr 236503 (10/21/2017) (/]

® Unsolicited Messages

@ Controller

Device is Open for Communication
192.168.0.200

1000 msec

10000 msec

Enter PMAC command...

Enter Linux command...

1.889.222 seconds
SA0

;HideManual

&

None
Feedratel00, S5p =100, Rapid100
None

None

Speed5, Axis3

0.0000 in

Version 1.21

(no file selected)

Downlead Non-Velatile NC Subprogram

® 5 5

Administrator
Search Machine...

ol

) Power PMAC CNC machine controller. (POWER PMAC UMAC, V2.3.2.5 Aug 25 2017)

S

@ Device Status

3::":' Communication status between the PC and the device.

Communication will be opened when the application goes

on-line and closed when it goes off-line.

Controller - Device Status

Device h_as not yet been Opened

Eioe is Open for Communication |
Device Communication has been Closed
Device was Not Found

Device Communication was Lost

EI Q ﬂ Read-Only

=

Power PMAC-NC Software User Manual

Controller Address:

This member is used to set an Internet Protocol (IP) address for the controller (Power PMAC) in order to be used

to establish a communication. The factory default address is 192.168.0.200.

System Time:

This member reports the controller up time. It reports the value of “Sys.Time” in seconds.

Project Version:

This member reports the version of a project which is used by the controller (Power PMAC) to perform the

handshaking with Power PMAC NC16.

i) Messages

This subsection of Controller shows active fatal, warning, or information messages. As it was mentioned
before, each type provides 31 messages which can be used for different purposes as follow:

©2014 Delta Tau Data Systems, Inc.

Page 49



Fﬂ X ESTOP IS PRESSED IN =

Search Machine...

g
2
L
> B &F Power PMAC-NC16
:E - @ Controller @ Messages from the controller.
S
a
= ® Fatal Messages Bit0 @ Fatal Messages
i | | status @ arning Messages Nene (V) Fatal messages from the controller
- 11 Axes © ) @ ilgnation Messages  Ncne
g ‘ Teol @
O IC NC File @ Controller - Messages - Fatal Messages
Lﬁ G-Codes @ |ESTOP 1S PRESSED IN ]
S R .
i [ Mecodss o Agtlvatmn of The First TOOL CHANGER ERROR.
Bit of Fatal Messages TOOL CHANGER OVERHEAT
0 5 Tool Offsets © Fatal Message 4
B work Offsets @ Fatal Message 5
5 -
% E Macro Table @ Fatal Message f
i 2 Fatal Message 7
o' w Pins Fatal Message 8
& settings Fatal Message 9
o Fatal Message 10
] i | Message Log (6.2 KB) Fatal Message 11
2 [ notes Fatal Message 12
a
2 W EULA Fatal Message 13
O Fatal Message 14
Fatal Message 15
Fatal Message 16
Fatal Message 17
Fatal Message 18
Fatal Message 19
Fatal Message 20
Fatal Message 21
Fatal Message 22
Fatal Message 23
Fatal Message 24
Fatal Message 25
Fatal Message 26
Fatal Message 27
Fatal Message 28
Fatal Message 29
Fatal Message 30
Fatal Message 31
L]
g‘ Motion Commander Foundation
©) 52017 Grezne & Morehesd Enginesring, Inc.
B mer 236503 (1021/2017) Q # L elEQ &) Read-Only

ii) Status
This member shows the status of coordinate system and its motors by reporting directly from controller’s

coordinate system and motors status bits.

ol
e

L) [0) { Monitors Power PMACS CoordllStatus(O =
— Search Machine...

H
=
- ¥ Power PMAC-NCLS @ || status
£ . @ Controller @ Power PMAC's coordinate system and motor status.
£}
= |} Messages | ® coord Statuso In Pos, Amp Ena, Closed Loop, Des Vel Zero, Home Complete @ Coord status0 =
i @ Coord Statusl None (~) Power PMAC's Coord[1]5tatus[0]
= 12 Axes @ @ coord Error Status None (Controller.Status.CoordStatus help.)
g @)@ Motor Status0 In Pos, Amp Ena, Closed Loop, Des Vel Zero, Home Complete
O @ | @ Motorl Statusl None
_ @ | @ Motor2 status0 In Pos, Amp Ena, Closed Loop, Des Vel Zero, Home Complete
§ @ ]| @ Motor2 Status1 None
D EEF Tool Offsets ol @ Motors statuso Phase Found, In Pos, Amp Ena, Closed Loop, Des Vel Zero, Home Complete
B Work Offsets d| @ Motor3 statust None ~Controller - Status - Coord Status0
.
% EFF Macro Table 4§ @ Motors statuso Des Vel Zero e
ﬂ“]‘ » 9 pins @ Motord Statusl None Block request flag set
@ Sort @ Motors Statusd None In position
ettings . )
@ " < Lo (5261 @ Motors statusl None Reporting Coordinate Ampiﬁerenahl::E
5 4 Message Log (. Closed-loop m:
P ow 9 & Coord Statusd Al nactve System Status By e
e Not S N
3 B d Coord Error Status Alarm __inactive Monitoring Different status Home complete
0 EULA Bits From The Controller Move timer enabled
Sensor loss emor
Amp warning
Trigger not found
. Integrated current (I2T) fault
Reporting Motor Status By Software positive limit set
Monitoring Different status Software negative limit set
Bits From The Controller gt”‘p“”zf ’au‘“ B
Activation of These Members Will F;t’;pfz”:\sln‘;’e::f "“‘
Force Power PMAC NC To Report Warning following error
Errors as Alarms For The Current Hardware positive limit set
Coordinate 5y5tem Hardware negative limit set
Home search move in progress
=
% Motion Commander Foundation
€0 62017 Greene & icrhesd Engineeing, .
|| B3 mcr 236503 norzzonn) (V] b Bed RSN} 8} Read-Only
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b) Axes

This Controller subsection works in conjunction with the “Main” window to reports axes information such as

positons, following errors (servo deviations), torques, and etc.

E i Monitors Power PMAC's CoordIx].Status[0]

v 5 Pins
{8} settings
§5] Message Log (62 K8}
[ Notes
=8 euia

| |2 pisplay

~

)
g Motion Commander Foundation (=)
82017 Greens & Morshes ing, inc.

MCF 23,6503 (10/21/2017)

@ Distance To Go3
@ Percent Torque3
@D Feedrate Command
@ Feedrate Actual

@ Feedrate Override
@ Rapid Override

@ Feedrate Mode

[
~ B PowerPMACNCIE  ©
« &) controller 5]
| Messages O] @ Position1
L Status. OF @ Following Errorl
c LI @ Distance To Gol
g #F Tool ) ag
D M| NC File of @ rosition2
| | G-Codes || @ Following Error2
"E% |} M-Codes o @ Distance To Goz
D EFF Tool Offsets ol @ pereent Torque2
_ EE Work Offsets o @ Positions
S @ Following Errer3
= B Macro Table @
D
£
5
®
g
g
=
D

(¥) The machine's axes of motion.

0.0015
-0.0015
0.0000
16%

Axes Information
Reported In User
Units

100%

100%

FPM

Machine Position

Select Which Position
to Show

2 50 °

Search Machine...

X= Display
() Axis position display options.

(Axes.Display help)

Axes - Display

© Program Position
© Relative Position
© Machine Position

© Commanded Position

g5Q

c) Tool

This Controller subsection is designed to report tool and spindle status. It works in conjunction with the “Main”
window to show Spindle Command (latest executed S-Command), actual spindle RPM, spindle over ride
percentage, and spindle mode (CUT or Constant Surface Speed.) It also shows the latest executed T,H, and D-

Code.

d) NCFile

This subsection of Controller is designed to provide information in regard of a loaded program in “Auto” mode as

it is shown below:
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m i Monitors Power PMAC's Coordl[x].Status[0] =]
I
>N B rower PMACNCIG @ i NC File
ﬁ - Controller @ @ The NC program path and related variables.

g .
= D] Messages ] | 5 Run Options {23 Run Options =1
& |} status O 1) Main Program CELTIC-LION Finishing with 164-RotTestNC (A) Run Options Register
= IZ, Axes ©f x= Boot Buffer Auto subprog 0 Optional Stop, Single Block. Block Skip, and Dry Run
g‘ ‘ Tool @ %= Boot Buffer MDI subprog 0 \h'ts'
O = NCFile B = stertline 1
Lﬁ G-Codes @ @ current Line 0
':E% Lﬁ M-Codes @l @ Elasped Timel inutes, 0 secon
O EE Tool Offsets o || ® Elasped Time2 0 hours, 0 m
_ ﬁ Work Offsets @ 0 Dwell Time 0 seconds
2 EEH Macro Table o | @ Repeat Count M28 0 Shows Name/Path Shows Active
ﬁ v [ pins @ Repeat Count G65 0 OfaFile Options to Run
@ st (D Sticky CommentIndex 0 The Program
ettings
o ﬁ " Log (6.2 KB) File Prepend (no file s
o lessage Lot ¥
S m ae teg File Append (no file selei
B Not . .
é - otes (8} Line Prepend (empty) NC File - Run Options
0 EULA {53 Line Append (empty) Optional Stop (M1)
Boot Loader h
3 Single Block
Information In I Block Skip (1
1O 1]
. Auto/MDI °
Dry Run
Rotary Buffer
Download When Selected
/ Program Start
Insert a NC File To Be Line
Insert a NC Block of Added Before/After
CodeTo Be Added The Main Program MOB/GE5
Before/After Each Line of Before Downloading Number Of
The Main Program
Before Downloading
(2]
(1:1 Motion Commander Foundation
Q 8 2017 Greens & orehead Enginesting, nc. (00
0] mcF 236503 coyz12007) & bl ESKS) H persistent

File prepend/append are two powerful tools provided to users to select a file (*.NC) to be added in the
beginning or at the end of the main program respectively. Line prepend/append are also powerful tools
provided to users to insert a block of code to the beginning or end of each line in the main program. Following
figure demonstrates all these four capabilities of Power PMAC NC 16:

N1 G17G40G49

I 1

2
3
4112, 51000 ME3GPOGIBGSAXLY:

FINISHED 5 1] S10e0 Me351006Me3Mes
6
7
8
9
o)

open subprog 5000 // 00008

P724=0

HE % ~ ¥

T PARSE DOWNLOAD

[E S1000 MB3G120H1G4370.5M05

1T N16 Gee G9@ G54 X1 Y2 -
2 N20 S1eee Mes 51886 MO3GS1X1MAs
3 N30 G43 Hl1 76.5
A:N4B G91 X1
SNSe X2
6:N6E X3
7:N78 X4
8:NBO M3e
MO05 Used As
Line Append
_ S1000 M03
Main Used As Line
Program G17 G40 G49 Prepend
Used As File
Prepend G49 G28 G91 Z0
I - MO5
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e) G-Codes

This Controller subsection demonstrates active G-Codes with their definitions. Members belong to each group

can be seen by selecting of each group on the right side.

f) M-Codes

This Controller subsection demonstrates active M-Codes with their definitions. Members belong to each group

can be seen by selecting of each group on the right side.

g) Tool Offsets
This table is the extended version of “Tool Offsets” tab in “Main” with the difference of extra ability to modify

tools’ descriptions. Selecting each cell shows its value, native user unit, and P-Variable assign to it.

h) Work Offsets
This table is as same as “Work Offsets” tab in “Main” with the difference of extra ability to modify tools’

descriptions.

i) Macro Table
This table works as same as “MacroVars” tab which shows values of local and global macro variables.

2) Pins

Pins are designed to collect and list different members at one place for technicians in order to perform faster
troubleshooting. Following is a simple example of communication troubleshooting:

- B Power PMAC-NCLE
- ﬁi'/ Controller
| Messages
L Status
TZ, Axes
A Tool
[NS| NC File
L G-Codes

L M-Codes
EEH Tool Offsets
Eﬁﬂ ‘Work Offsets
HEH Macro Table
~ (& pins
>:f Green Pins
S Blue Pins
@ Settings
ﬂ Message Log (9.1 KB)
m Notes

@ EULA

@ @ Controller - Device Status  Device was Not Found
~ I @ Controller - Heartbeat 93E9

5% Red Pins

#) The Red, Green and Blue Pins are collections of members selected by the technician at runtime.

Pins enable members of different objects to be viewed together in the same list. Select a member and use the red, green and blue pin buttons to add or remove that member from the Pins

collections. The Red Pins collection will appear at the top of all non-pin member lists.

£ Controller - Address 192.168.0.200

Iltems Marked With Red Pins To
Collect All At One Location For
Faster Access And
Troubleshooting

{2} Address

v The Power PMAC's network address string.

Controller - Address

192.168.0.200

192.168.0.200

persistent string

Red, Green, and Blue pins can be used to organize members in three different categories. If it is desired to remove
the member or move it from one group to another, right click on any listed member and select the desired action as

follow:
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1 Offfine (Ready to Go Online) George
E Search Machine...
| - & Power PMACNCIS f¢] 5 Red Pins
é - Controller Q (a) The Red, Green and Blue Pins are collections of members selected by the technician at runtime.
g |_ Messages | Pins enable members of different objects to be viewed together in the same list. Select @ member and use the red, green and blue pin buttons to add or remove that member frem the Pins
o5 collections. The Red Pins collection will appear at the top of all non-pin member lists.
# |_ Status. ]
11 Axes @ I ¥ Controller - Address 19235820000 I ) Address =
c i —
3 g Tool o | @ Controller - Device Status (= AT (¥) The Power PMAC's network address string.
=
[l \ﬁ NC File %) @ Controller - Heartbeat * Remove from Red Fins
L G-Codes ® 5% Add to Green Pins
c
z L M-Codes @ 5% Add to Blue Pins
O B Tool Offsets Q
_ B Work Offsets Q@
5 - . .
= ﬁ Macro Table @ R\ght Click On
[ .
- [ Pins Any Member to
& Red Pins (3) Move or Remove
= A
%: }\? Green Pins
E x} Blue Pins
E @ Settings Controller - Address
Message Log (51 Ke) 192.168.0.200
[ notes 192.168.0.200
eudl EULA
persistent string
1" Motion Commander Foundation 20
©2017 Greene & Morchead Engineering, Inc. (o)
3 mcr 236503 (10r21/2017) B2 2152 Q H persistent

3) Settings
This section includes general Power PMAC NC16 settings such as start up or shut down procedures, update interval,
users, and etc.

Initialization File:

This section allows users to modify or load PowerPmacNC.ini file. If it is desired to change this file, select the
member and apply any modifications on the right side. Changes will become effective after restarting the
application. If it is desired to change the file completely, either use a drag or drop feature or “Select File” icon to
locate the desired file. For more details, refer to Power PMAC NC ini Configuration Manual.

Start Up:

This member address start up procedures taken by Power PMAC NC16. Three options provided by this member are
as shown in the figure below:

SEP Navigate to Machine View to change application Settings and manage the list of Users. In particular, you will most
likely want to change the "Start Up" setting to "Go Online and Run at Login".
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i Running

~ & Power PMAC-NC16
v @ Controller

B Messages

\;I Settings for the Machine and the PowerPmacNC application.

All settings are Persistent, meaning that their values are saved in a file between program runs.

& Settings

“& Machine View

|_|£ Status
M Axas
’ Tool
Ie| NC File
|_|£ G-Codes
|_|£ M-Codes
E Tool Offsets
E Work Offsets

E Macro Table
- {53 Message Log Size
@ r
- ins

Machine View Skin
” Red Pins (3) o
ﬁ ﬁ) Machine View Tabs
Green Pins
} Skin
». Blue Pins (53 Operator Permissions

.I'.-‘k Seltings @ Editor Size Limit
Message Log (9.2 KE) {53 Editor Font Size

og Spe
% Jog Speed1

og Spe
3 Jog Speed2
1] Jog Speed3
{8 Jog Speed4
{53 Jog Speed>5
{8 Max Feedrate
(ﬁ) Short Timeout
{83 Long Timeout

|5 Initialization File

I ¥ Start Up

@ Shut Down

] Update Interval

Plot Seconds

&L Users

] Language Support
] Always On Top

{5} Log Debug Messages

E Login

ﬁMain
0 00 OCCOCOOOOO

7 Editor

E MacroVars

a

(o)
% Motion Commander Foundation [ ]
a 1® 2017 Greene & Maorehead Engineering, Inc. (L0l

] mcr2.3.6503 (10721/2017)

PowerPmacNC.ini

Go Online and Run at Start-Up ~) Option to automatically Connect when the program starts.

Verify Dialog Box
500 msec

15 seconds
Administrator, George, Tony
Full

false

None

64 KB

(no file selected)
Mone
SkyBlue.xaml

All

50 MB

16

10.0000 in/min
20.0000 in/min
30.0000 in/min
40.0000 in/min
60.0000 in/min
300.0000 in/min
5 seconds

60 seconds

=3 Start Up (=]

Attempt to go online and start running at start up or
login.This setting will be ignored if a Ctrl key is held down.

Power PMAC Power PMAC
NC16 Will Neither NC16 Will Neither
Go Online or Run Go Online or Run

) Do Nothing
| © Go Online and Run at Start-Up |
() Go Online and Run at Login|

Power PMAC
NC186 Wil Go
Online And Run at

Shut Down:

This member address shut down procedures taken by Power PMAC NC16. Three options provided by this member

are as shown in the figure below:
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& Machine View

] Login

=1 Main

[ Editor

] Macrovars

0 o5 ey

g; 1 Settings and Notes auto-saved.

~ BF Power PMAC-NC16

- Controller

Messages

uj Status
Z Axes
g Tool
Ne| NC File
Lllj G-Codes
Lllj M-Codes
E Tool Offsets
E Work Offsets
E Macro Table

v 5 pins
ﬁ Message Log (9.8 KB)

g Notes

Euli EULA

Motion Commander Foundation
© 2017 Greene & Morehead Enginering, inc. g

MCF 2.3.6503 {10/21/2017)

cooo0oo0oCCOOQOOODO

2 Settings

;' Settings for the Machine and the PowerPmacNC application.

George

Search Machine...

&) =

Initialization File
£33 Start Up

@ Update Interval

@ Plot Seconds

& Users

{53 Language Support
5] Always On Top

{":3 Log Debug Messages
{5} Message Log Size
Machine View Skin
@ Machine View Tabs
5] skin

{‘;j Operator Permissions
5} Editor Size Limit
@ Editor Font Size
3] Jog Speedl

] Jog Speed2

] Jog Speed3

& Jog Speesd4

] Jog Speed>

@ Max Feedrate

{5} Short Timeout

3] Long Timeout

PowerPmacNC.ini

Go Online and Run at Start-Up

I £¥ Shut Down Technician Required I

500 msec

15 seconds
Administrator, George, Tony
Full

false

None

64 KB

(no file selected)
None
SkyBluexaml

All

50 MB

16

10.0000 in/min
20.0000 in/min
30.0000 in/min
40.0000 in/min
60.0000 in/min
300.0000 in/min
5 seconds

60 seconds

2} Shut Down

V:‘ Option to verify or require a Technician-level user to close the program.

=

Power PMAC NC16

Will Show a Dialog Box

Before Shutting Down

Power PMAC

NC16 Will Shut
Down Immediately

Shut Down \

O Immediate

O Verify Dialog Box

© Technician Reguired |

/1

Power PMAC NC16
Will Only Allow
Technicians To Shut
Down

b4 ESH°)

H rersistent

Update Interval:

This member defines the update interval in unit of milliseconds. It is used by Power PMAC NC16 to update

controller’s heart beat and machine events at specified intervals. Controller monitors the Power PMAC NC16 heart
beat for different customize shutdown safety procedures. Machine events are designed to handle the controller and
Power PMAC NC16 handshaking in a way that Power PMAC NC16 sets the event and the controller respond to it.

Plot Seconds:

This member defines a display intervals in seconds for plotting. This means, Power PMAC NC16 refreshes and shows

gathered samples for a set value in seconds. For better understanding of what this member does, following figure is
provided:
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Axes - Positionl

0.1495
read-only 64-bit float "P100" at 250ms
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Users:
The user login system supports four access levels.

Operator Access to the Operator screens but no access to Machine View

Supervisor Access to the Operator screens and read-only access to Machine View
Technician Unrestricted access to all Ul pages and Machine View (except the list of Users)
Administrator Unrestricted access including the list of Users

\Ef Log in as the Administrator and navigate to Machine View Settings to manage the list of Users. Following figures
demonstrate how users list can be managed and used:

b Users = ‘User Name™ '8
v, List of users for the login system. (Administrator access only) -
Passord: &L E. Chalumeau

Settings.Users : © £ Friedrich Nietzsche

Name Language Level Password Hint y & Sun Tzu

E. Chalumeau French Administrator X The Administrator
Friedrich Nietzsche German Technician b .. The Operator

Sun Tzu Chinese Technician -/ . The Supervisor
£ The Technician

The Operator English Operator \. -

The Supervisor English Supervisor

The Technician English Technician ‘ s N SE{TRESO
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Language Support:

This member introduces extra flexibility by providing options in regard of language support and translation.
Following figure is provided as a reference to show these available options:

Language Support
Enable Language Support
Translate when necessary (internet access required)
Translate All languages together
Show both User and Mative language text
Enable All Options

Always On Top:

When this member is set to “true”, Power PMAC NC16 will be shown always on top of other open windows in a non-
full screen mode in the windows operator system display.

Log Debug Messages:

Three options are provided by this member to control the logging functionality of messages by Power PMAC NC16
for debugging purposes. These options are also available on the “Message Log” window. These options are shown
below:

Log Debug Messages
Events
Commands
[l Queries

Message Log Size:

This unique feature allows users to define a log file size (64KB by default.) As primary log file reaches this size, it will
be closed as the secondary log file and deleted to conserve disk space.

€ Log files will not be created if this value is set to zero.
Machine View Skin:

This member determines “Machine View” color scheme and font. Following figure, demonstrates one of the options:
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B Initialization File
& Start Up

£ Shut Down

¥ Update Interval

i Login & Machine View

W Main

ESE work Offsets
ESE Macro Table
L E Pins
E Settings
ge Log (4.0 KB)

. Machine View Skin
¥ Machine View Tabs
. Skin

£ Operator Permissions
£ Editor Size Limit

I Editor

H MacroVar:

¥ Max Feedrate
£ Short Timeout
& Long Timeout

B Settings

® Settings for the Machine and the PowerPmacNC application.

PowerPmacNC.ini

Go Online and Run at Start-Up
Technician
500

quired

rge, Tony
Full
false
Events, Commands
64 KB
MVSkin VS Dark.xaml
None
SkyBlue.xaml|
Edit Jueue, Mid Starts, Mdi Mode, Manual Mode, View
50 MB

5 seconds

60 seconds

Administrato

Search Machine...

B Machine View Skin
‘ Determin color scheme and font.

(Settings.MachineViewSki

Machine View Skin

C:Al E uments\GitHub\PowerPmacNcl6-Internal -

\P cNC\bin\Debug\MachineView Skins

Machine View Tabs:

This member offers different options to introduce more flexibility when Power PMAC NC16 is used with touch
screen. “Fat Tabs” provides more touching surface area on screen in order to ease accessibility of Power PMAC NC16
tabs regardless of being horizontal or vertical. “Horizontal Tabs” switches the orientation of Power PMAC NC16 tabs
from being vertical to horizontal. “Always Visible” makes Power PMAC NC16 tabs visible at log out. Following figure
is provided as a reference to demonstrate the functionality of these options:
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[l

& Machine View

™ Login

E Main

] Editor

E MacroVars

okl -

m 1 Settings and Notes auto-

- & Power PMAC-NC16

- l%’ Controller

Messages

|_E1 Status
M Axes
9 Tool
@ NC File
|_[J, G-Codes
|_||J M-Codes
E Tool Offsets
E Work Offsets
E Macro Table
v 5 pins
@, Settings
) Message Log (35.0 kB)

m MNotes

EuL] EULA

%

1

-,
R
O
=

A3

DI

0o OO0 OCQOCOCO

Fat/Horizontal VS.
Default/\Vertical Tabs

| ) Power PMAC-NC16
IRy

Machine View

©

- “ ELogin

] Editor

E MacroVars

Motion Commander Foundation [C__0)
@

) 2017 Greene & Morchesd Enginesring, Inc.

MCF 2.3.6503 (10/21,/2017)

WFCECEY

[¥)

Skins:

This member determines “Main Screen” color scheme and style. Four premade skins are available under the “Skins”
folder as part of Power PMAC NC16 package and if it is desired custom skins can be made, added, and used by users.
Double click on a member (or drag and drop), select the desired skin, and apply. Following figure shows these four

premade skins:
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/' Power PMAC-NC16 (ver 1.5 Parametric Parser “DeltaTau D3 () Power PMAC-NC16 (ver:

C:\NC\prepend-append line.nc C:\NC\prepend-append 1ine.nc 2 Administrator 11/8/2017 4:23
(_PROG POS ](_REL POS )(_MACH POS )(_CMD POS ) (CPROG POS )(_REL P05 )(“MACH PoS )(_cMD POS ) FEED“ATE SPINDLE WL @08E

0.0900 0.0900 — =

% TORQUE | FE: -0.0030 DTG: 8.e900 TORQUE| FE: -8.6030 DTG: 0.09008

0.0000

-0.0015 DTG: ©0.0000

@ 0000

0.0000

>

[ [ (g worK |
0 @@@®| : B orpsers|
[PE"TORQUE] FE: -9.6015 DTG: ©.0600 1
© Sleee Me3
0.0000 [HEETeH
4 G91 X1
[E~TORQUE FE: 0.0010 DTG: 00000

UNITS INCH (G28)
FEEDRATE ACT: .00 oo 0.00

<

=
L
g
e
B
-

% TOR
UNITS INCH (620)
FEEDRATE  ACT 0.00 CD: .00

3 Editor m FLogin %5 Machine View

[ Editor m [ Login % Machine View

FEED: 1@0% RAPID: 100% FPM FEED:  100% [IRAPID: 100% 8 NBe

SPINDLE .00 .00 SPINDLE .00 2 MidNightBlue
100% cut 100%

TOOL 60 HED DBO TooL T0 Heo oo

G-CODES  G@@ G17 G20 G25 G40 G49 G8O G50 B G-CODES OB G17 G20 G25 G40 G49 G88 G50

» Power PMAC-NC16 (ver 1.5i Parametric Parser ALPHA 10/22/17) - Delta Tau Dj )

C:\NC\prepend-append line.nc [a] o - i A Administrator 11/8/2017 4:23:53 PM Bl MR
((PROG P0S J(_REL POS )(_MACH POS )(_CMD POS ) ( P L )i s ) SPINDLE TOOL CHANGE

0.0900| 0 0900 e

% TORQUE | FE: -8.8930 DTG: @.0908 EETTORQUE ] FE: -9.0030 DTG: a.89%e0

0.0000| 0% 0. 0000 [Far % [swm 2= Jo] 2

% TORQUE | FE; -8.8915 DTG: 0.0000 [%"TORQUE"] FE: -0.0015 DTG:

< =X

I10 Gee G98 G54 X1 Y2

0.0000 ¥ 0. 0000 [iEral

@91 X1

0.0000 FZ"TORQUE | FE: 9.0032 DTG: x2
UNITS INCH (G20) x3
FEEDRATE  ACT: 0.00 ap 8.80 FEEDRATE ~ ACT: ©.00 D x4

FEED: 1006% RAPID: 100% FPM FEED:  100% RAPID: lee%
SPINDLE 0.00 0.88 h SPINDLE 2.00
100% T 100%
TOOL Tea Hea Dae TOOL Tée Hee Ded
G-CODES GBA G17 G20 G25 G48 G49 G8O G50 G-CODES GOO G17 G20 G25 G48 GA9 G8O G568
G50.1 G97 G64 G69 G98 G94 G98 G50.1 G97 Ged Ge9 G9& G94 G98

0 M3

MacroVars [ Editor m FLogin %z Machine View

MacroVars

M-CODES Mas5 M9 M1e M23 M4l M48 M78

M-CODES M5 MeS M1@ M23 M4l MAB M78

Operator Permissions:

This member provides handful of options to define an operator access level to different Power PMAC NC16 features
or sections such as “Edit Work Offsets” and “Edit Tool Offsets”. Following figure, demonstrates all available options
for this member:

Operator Permissions
Edit and Save NC Files
Queue NC Files
Mid-program Starts
MDI Mode
Manual Mode
View Work Offsets

W Edit Work Offsets
View Tool Offsets
Edit Tool Offsets

View Custom Tabs
Edit Custom Tabs
N Al

For example, if it is desired to restrict operators from setting any work offsets in a manual mode of Power PMAC
NC16, simply deactivate the “Edit Work Offsets”. Figure below, shows that setting a work offset in manual mode as
an operator is not permitted by Power PMAC NC16:

Power PMAC-NC Software User Manual ©2014 Delta Tau Data Systemes, Inc. Page 61



C:\NC\prepend-append line.nc AL Tony 11/9/2017 1:53:51 PM & 5
(_PROG POS )(_REL POS )(_MACH POS J(_ cMD POS ) FEEDRATE RAPID SPINDLE TOOL CHANGE R
C G G = DC+)  mes Tes
X 0.1495 T YT o D Cam ) COD
[% TORQUE | FE: ©.8005 J0G SPEED: x5 (C_2ee% ) (100 ) (Cow)(Ccaw)
Y @ . @@1 5 { S AUTo I;qzngT (w01 I": ﬁigEIS]" ggg;ETSI AL(%R)M w
| % TORQUE | FE: -9.0015 Offset X Y
Z @ 6620 G54 [1.5040 |[2.0100 |[5-6230
B o G55 [3.0230 |[5-e000 |[+-2516
[[% TORQUE | FE: 0.0020
UNITS INCH (G20) = [5.6323 |[7-2560 I[e
ERCT T R R E 7z
SPINDLE 0.00 0.00 G5g o @
100% cut
TOOL Teo Hae Ded G539 |9 ||B Rce:aﬁ Olnly
G-CODES  GO@ G17 G20 G25 G40 GA9 GBO G50 ells In OPTION
G50.1 GI7 G64 G69 G9D GI4 GIB Gs4.1P1 |0 |[e Manual Mode ‘:I STOP
M-CODES ~ M@5 M@9 M1@ M23 MA1 MA8 M78 ot BB |a ||e 1
Gs4.1 Pz [0 [[e |[e | SINGLE
BLOCK
Gsa.1pa [0 |[e |[e |
54.1P5 |6 [[e I[e | BLOCK
Gs4.1 P6 [0 |[e I[e | SKIP
Gs4.1 p7 [0 |[e |[e | P
Gs4.1 P8 |0 [[o I[e | . (R
SET WORK OFFSETS: (Manual Mode Only)
ALL X Y 4
AUTO MODE: Press the LOAD button to select a program.

Editor Size Limit:

This member defines the size limit of the editor in Power PMAC NC16; it covers the range of 1 to 90 MB. Larger NC
files will be still supported but editor will only display the first few lines. Following figure shows a comment inserted

by Power PMAC NC16 when a large file (more than 90 MB) is used:

CA\NC\CELTIC-LION Finishing with 164-RotTest.NC @
Ok Q 2
= 4
NEW OPEN SAVE-AS FIND DOWNLOAD FINISHED B
1f(*** NC files larger than the "EditorSizelimit" setting are not loaded into the editor. ***) | -
2 (SUB PROGRAM INCLUDE === 0@181) h
3
4 \
5 0@1e8(CELTIC-LION) .
5N30 T1 M6 \
7N35 GO G9@ G54 X1.5445 Y1.2451 *
8140 S30@0 M3 \
9 NAS G43 H1 71.5
10N50 Z.19
11INSS &1 7- 5435 F200. Generated Comment By Power
12 68 X1.5204 Y1.2704 7Z-.544 Feee. PMAC NC16 For More Than 90
13 NG5 X1.5585 ¥1.2334 Z-.5433 MB NC File
14176 X1.512 Y1.281 Z-.5442
1575 X1.5671 Y1.227 Z-.5432
1680 X1.5062 Y1.2891 Z-.5443 Ve
17 N85 X1.5742 Y1.2222 Z-.5431 ,‘
18 N99 X1.5815 Y1.296 Z-.5445 0
19/N95 X1.5804 Y1.2183 Z-.5431 ./
20 N100 X1.4976 Y1.3022 Z-.5446 ‘
211105 X1.5832 Y1.2166 Z-.543
22|(**% NC files larger than the "EditorSizelimit" setting are not loaded into the editor. *¥*
V
Editor Font Size:
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This member defines editor font size according to its value. If it is desired to use a larger value to ease code
readability, simply replace its default value (16) with a larger one. Following figure shows applied changes:

C:\NCYCELTIC-LION Finishing with 164-RotTest.NC L] C\NC\CELTIC-LION Finishing with 164-RotTest.NC
= = Main £ {0 Main
@ u _ -
£ 2 - H 4 &
EY new open SAVE-AS Bl NEw OPEN SAVE-AS FIND FINISHED
&= 1 (*** NC files larger' than the "Edit » L‘(*** NC files larger than the "EditorSizelimit" setting are not loaded into the editor. *¥¥)
_— 2 (SUB PROGRAM IMCLUDE === 00181)
- g (SUB PROGRAM INCLUDE === 0e1e1l) c .
= s H
] 4 [ s oo106(CELTIC-LTON)
500100 (CELTIC-LION) 6 N30 T1 M6
5N38 T1 M6 7 N35 G G9e G54 X1.5445 Y1.2451

0 s3eee M3

5 G43 H1 Z1.5

@ Z.19

Z-.5435 F2ee.

.5284 Y1.2784 I-.544 Feee.
.5585 ¥1.2334 Z-.5433

7N35 GO G99 G54 X1.5445 Y1.2451
8 N4@ s3eee M3
9N45 G43 H1 Z1.5'%
50 Z.19

W Main

N
®
U
®

- ~
g £
bl 2
] ||

G1 Z-.5435 F200.

oD |
ol 1 ico X1.5204 v1.2704 7> S R
4 13 N6e5 X1.5585 Y1.2334 Z-.5 g .5862 Y1.2891 Z-.5443
8 14 N7@ X1.512 Y1.281 Z-.544 ? .5742 Y¥1.2222 Z-.5431
Bl 15N75 X1.5671 Y1.227 Z-.54 é 5815 Y1.296 Z-.5445
™ 16188 X1.5062 Y1.2891 Z-.5443 i a"iisii‘;ﬁﬂﬁif;:siﬂﬁ
17 N85 X1.5742 ¥1.2222 Z-.5431 21 N185 X1.5832 Y1.2166 Z-.543
18 NSe X1.5@15 Y1.296 Z-.5445 22 (*¥*¥* NC files larger than the "EditorSizelimit" setting are not loaded into the editor. *¥*)
19 N95 X1.5864 Y1.2183 Z-.5431

2@ Nlee X1.4976 Y1.3022 Z-.5446
21 N185 X1.5832 Y1.2166 Z-.543
22 (*** NC files larger than the "Editd

Jog Speeds:

Power PMAC NC16, provides five configurable jog speeds which they can be defined in user unit. Changing the value
of any of these five options will immediately take effect.

Max Feedrate:

This member defines the maximum allowable feedrate value for a machine. Changing the value of this member will
immediately take effect. If the commanded feedrate in a NC program is more than the value of this member,
controller adjusts the feedrate according to this member’s value.

Short Timeout:

The value of this member (in seconds) defines a timeout value for “Reset” and “Abort”. This means, Power PMAC
NC16 after setting the command register for reset or abort, waits according to this member’s value to receive
acknowledgment from the controller. If this acknowledgment is not received within this period of time, Power PMAC
NC16 will send an alarm that reset or abort has not been successful.

i

= Adjust the value of this member according to machine reset or abort time in order to not receive a false message

caused by process taking more time than set value. Such time outs are shown below as references:
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(_PROG POS J(_REL POS )(_MacH Pos J(_ cMD POS )

X 9.3530

=l [ % TORQUE | FE: -9.0027 JOG SPEED: x5

|-% TORQUE | FE: 9.0012
/ -0.0021
[ % TORQUE | FE: 9.0021
UNITS INCH (G20)
FEEDRATE ~ ACT: 8.80 OD: 8.00
FEED: 100% RAPID: 100% FPM
SPINDLE 8.00 1,000.00
100% cut
TOOL Tee Hee Dee

G-CODES  GOO G17 G20 G25 G40 G49 GBO G50

G50.1 G54 G97 Gb4 G6Y G99 G94 GI98

M-CODES M@5 M9 M1e M23 M41 MA8 M78

) &3 ERROR:

C:\NC\G83 G17 G18 G19 Test.nc (1:41 lines. Download Complete)
FEEDRATE

COC) COC) COC)

RAPTD SPINDLE TOOL CHANGE

Mee Tee

o ) (_ex ) (e ) (-

(
(

1e0% ) (

200% ) (Low )(can) (_cnance )

Y 9 . 3 7 6@ @ a0 | (3 Q‘:S;‘E & ot [’4 Iggigns[# E:FXEEETSIO AL:ZR)Mﬂ

& Administrator

Elapsed Time: ©8:00:01 &0

MANUAL
(HOME)

(%)
[x)

Error: Controller failed to Reset
11/10/2017 10:00:40 AM
Error: Controller failed to Abort the Program

11/10/2017 9:58:51 AM

Power PMAC NC16 Timeout
After 5 Seconds According to
Short Timeout Set Value

Press the RESET button. See the Message Log for details.

RESET

OPTION
STOP

SINGLE
BLOCK

BLOCK
SKIP

DRY
RUN

Long Timeout:

The value of this member (in seconds) defines a timeout value for “Homing” and “Initialization”. This means, Power
PMAC NC16 after setting the command register for homing or initialization, waits according to this member’s value

to receive acknowledgment from the controller. If this acknowledgment is not received within this period of time,
Power PMAC NC16 will send an alarm that homing or initialization has not been successful.

£

‘E’J Adjust the value of this member according to machine homing or initialization routine time in order to not receive
a false message caused by process taking more time than set value. Such time outs are shown below as references:

(_PrROG POS J(_REL POS ){ MACH Pos J( cMD POS )

X 9.3530

[% TORQUE | FE:

-@.0027 J0G SPEED: x5

| % TORQUE | FE: 9.0002
Z -0.0025
[ % TORQUE | FE: 9.0025
UNITS INCH (G28)
FEEDRATE  ACT: 0.00 CD: 8.0
FEED: 1@@% RAPID: 180% FPM
SPINDLE 0.00 1,000.00
100% cut
TOOL Tee Hee Dee
G-CODES GO0 G17 G28 G25 G40 GAS G8O GSO

G50.1 G54 G97 G64 GGEI GI9@ G94 G998

M-CODES MO5 MBS M1® M23 MA1l MAB M78

L:B c:\NC\GB3 G17 G18 G19 Test.nc (1:41 lines. Download Complete)
FEEDRATE

COC) O O

RAPID SPINDLE TOOL CHANGE

MeE Tee

(

o ) (_ex ) zesx ) (- I+

(_2ee% ) (

o0k ) (Low)(can) (_chance )

Y 9.3770 swo 0% 5w [i] o [otilia

& Administrator

Elapsed Time: ©0:00:01 @ E

MANUAL
(HOME)

(%)
()

Error: Controller failed to Home
11/10/2017 10:25:47 AM
Error: Controller failed to Initialize

11/10/2017 10:24:36 AM

Power PMAC NC16 Timeout
After 10 Seconds According to
Long Timeout Set Value

SINGLE
BLOCK
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4) Message Log
This power full tool, logs Events, Commands, and Queries based on their activation. Therefore, technicians will be
able to easily identify problems and resolve them.

i Rumning e
Seorch Machine...

Message Log
ent: MemberChanged "Controller.Status.Motor3Status0”™ (Phase Found, Amp Ena, Closed Loop, Des V..)
=aptroller.Status.Motor3Status0” (Phase Found, In Pos, Amp Ena, Closed Loo..)
troller.Status.Motor3Status0” (Phase Found, Amp Ena, Closed Loop, Des V..)
troller.Status.Motor3Status0” (Phase Found, In Pos, Amp Ena, Closed Loo..)

~ & Fower PMACNC16

- Controller
D Messages
|_E] Status

& Machine View

IZ', Axes

g Teol

N NC File

U. G-Codes

|_‘|, M-Codes

E Tool Offsets
Work Offsets

E Macro Table

- & Pins

E Login

EMa‘m
© 0000 OCOCOOCOCCO

5
5
i
O

Event: MemberChanged "Controller.Status.Motor3Status0” (Phase Found, Amp Ena, Closed Loop, Des V...)

Event: MemberChanged| "Controller.Status.Motor3Status0” (Phase Found, In Pos, Amp Ena, Closed Loo..)
ent: MemberChanged "Controller.Status.Motor35tatus0” (Phase Found, Amp Ena, Closed Loop, Des V.

Power PMAC Command Sent:

and Sent:

S Red Pins (3)
x} Green Pins
5? Blue Pins
@, Settings
m Notes

all e

Hide/Show
Timestamp
Column

E MacroVars

G ko

F1 OT7 03005 A

¥ 11/10/2017 10:39:05 AM
¥ 11/10/2017 10:39:05 AM
¥ 11/10/2017 10:39:05 AM
¥ 11/10/2017 10:39:05 AM
¥ 11/10/2017 10:39:05 AM
F 11/10/2017 10:39:05 AM
#7 11/10/2017 10:39:07 AM
#7 11/10/2017 10:39:08 AM
# 11/10/2017 10:39:09 AM
#7 11/10/2017 10:39:09 AM
£ 11/10/2017 10:39:10 AM

Commander Foundation
eene & Mar Enginesring, Inc. g

i "Controller.Status.Motor35tatus0” (Phase Found, In Pos, Amp Ena,{{losed Loo..)
LOg Queries "Controller.Status.Motor35tatus0” (Phase Found, Amp Ena, Closed| “op. Des V..)
"Controller.Status.Motor35tatus0” (Phase Found. In Pos, Amp Ena. d Loo...)
Event: MemberChanged "Controller.5tatus.Motor3Status0” (Phase Found. Amp Ena. Closed es V..)
Power PMAC Command Sent: "&1ListPC.0Coord[1].Nsync" >> ;
"Coord[1].Status[0]" > > "$f00
Power PMAC Command Sent: "Coord[1].Status[1]" >> "$801]  Troubleshooting Motor[3].InPos
Power PMAC Command Sent: "Coord[1].ErrorStatus™ > > "0" Status Bit By Logglng Events
"M2M20P100P101P102P110P; .
and Sent "MaMzIMI0oM1zoMuaomz,  SPOWINg Motor 3 Not Properly P209P210P211P212" > > "20 524488
nd Sent; "Motor[1]Status[0]" > > "$f00 Being In Position
Power PMAC Command Sent: "Motor[1].5tatus[1]" >> "$80
Power PMAC Command Sent: "Motor[2].5tatus[0]" >> "$f000"
Power PMAC Command Sent: "Motor[2].5tatus[1]" > > "$80000000"
er PMAC Command Sent: "Mator[3].Status[0]" >> "$f100"
PMAC Command Sent: "Motor[3].Status[1]" >> "$80000000"
PMAC Command Sent: "Motor[4].Status[0]" > > "$4000"
PMAC Command Sent: "
PMAC Command Sent: "
Bwer PMAC Command Sent: "
Power PMAC Command Sent: ™
Power PMAC Command Sent: ™
Power PMAC Command Sent: ™
Power PMAC Command Sent: ™
Power PMAC Command Sent: ™
Power PMAC Command Sent: ™
Event: MemberChanged "Settings.LogDebugMessages™ (Events, Commands)
Event: MemberChanged "Settings.LogDebugMessages™ (Events, Commands)
Event: MemberChanged "Settings.LogDebugMessages” (Events, Commands)
Event: MemberChanged "Settings.LogDebugMessages” (Events, Commands)
Event: MemberChanged "Settings.LogDebugMessages” (Events, Commands)

25984002257 7.36716765233724225 -

Motor[4].Status[1]" > > "$0”

Motor[5].5tatus[0]" > > "$0”

Motor[5].Status[1]" > > "$0”
P213P215P216P219P222P300P301P302P303P304P305P306P307P308P500P501P502P503P505P510" >> "1110002200(
P511P512P513P719P720P724" >> "10001001 00 0"

Sys.Time" >> "7686.31357121523524"

Coord[1].ProgActive” »>» 1"

&1ListPC,0Coord[1].Nsync” >> "prog100>subprog5100>subprogl1001 3"
M2MZ20P100P101P102P110P111P112P120P121P122P140P141P142" > > "0 0 7.62632325984002257 7.36716765233724225 -

5) Notes

“Notes” can be used for punch lists, milestones, production records, and etc. Each document will be automatically

saved.

Bl

sg i Administrator logged in.

% > ‘ Power PMAC-NC16 @ [55] Notes E Drawing 3254 [5] Drawing 3255 =
1.% - & controller Cl "M@ o B I U (El=== = = = - 12 - M- —5
— l_a Messages @
- LD status - 11/10/2017 11:00:14 AM  Machinist:Tony Drawing #3254 Order #1587
£, 12 Axes . 0.250" Thru Hole diameter was measured using a CMM machine as 0.2505"
3 ? Tool - Adjusted Power:
] NS NC File @ Adjusted Feedrate:
_ |} c-codes @
s [ ) m-codes [=}
(|| EEE Tool Offsets <
o EEH work Offsets @
= EEE Macro Table @
| [EI » [5® Pins
E::)_‘, Settings
zﬁu £-] Message Log (11.9 KB)
I E (=& euLa
€3
g Cor\'}rnander founds(lon ——
3 mcr 2.3.6503 (10/21/2017) ~ l
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6) EULA
This section contains all legal agreements in regard of using Power PMAC NC16. Each agreement can be selected
from the upper section as shown below:

¢ Power PMAC-NC16 (ver 15 Parametric Parser ALPHA 10/22/17) - Delta Tau Data Systems =) =)o et

Ial

i Settings and Notes auto-saved.
Search Machine...

]

- - 9 Power PMAC-NC16 @ 5@ SSH.NET @ Granados =& MTConnect g DynamicDataDisplay

% - Controller @ I . . Il .

v Motion Commander Foundation AvalonEdit

= L Messages @

n L Status @ The "Power PMAC NC 16" software package sold by Delta Tau Data Systems, Inc.(DT) of California as “executable code” for IBM-PC and compatible computers. Delta
Tau Data Systems, Inc. is not responsible for damages or injuries that may occur during the usage of this product.

- 1 Aes @

_‘8“ 9 Tool ©F The "Power PMAC NC 16" software package is protected by copyright law and international treaties. Unauthorized reproduction or distribution of this program, or any

O H NC File © | portion of it, may result in severe civil and criminal penalties, and will be prosecuted to the maximum extent possible under the law.

= L Gcodes ©F LMITATION OF LIABILITY.

2 |_ M-Codes @

O EF Tool Offsets | DT MAKES NO OTHER REPRESENTATIONS OR WARRANTIES, EITHER EXPRESSED OR IMPLIED, WITH RESPECT TO DT PRODUCTS, INCLUDING WITHOUT LIMITATION

FEF Work Offsets @ ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, CONFORMITY TO ANY REPRESENTATION OR DESCRIPTION OR NON-

5 INFRINGEMENT. Unless expressly provided in the Agreement, including the NADPM, DT shall have no obligation to support, maintain or enhance any Product,

§ Y Macro Table @ including materials procured from third parties and supplied to Distributor hereunder or in connection with the Product. DT makes no warranties with respect to all

O » E Pins such third party Product except as expressly provided herein.

n @ Settings Subject to the limitations set forth herein, the Distributor ("liable party™) agrees to defend, indemnify and hold DT, and its directors, officers, employees and agents

L Message Log (12.3 K8} harmless against and for all losses, causes of action, liability, costs, expenses, claims and damages, including all expenses of litigation, reasonable attorney's fees and

% E Notes court costs, that the DT may at any time suffer or sustain or become liable for, due to (i) injury or death of a person, or for damage to any property, arising out of, in

= @ EULA| connection with, or incidental to Product caused in whole, or in part, by the negligence or willful misconduct of the Distributor; {ii) the Distributor’s breach of any

O - term, provision or warranty contained in this Agreement; or (iii) any violation by the Distributor, its employees, agents, or representatives, of any laws, regulations, or
ordinances relating to performance hereunder.
DT SHALL NOT BE LIABLE FOR ANY SPECIAL, INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES (EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE),
INCLUDING WITHOUT LIMITATION, LOST PROFITS OR LOST SAVINGS, COST OF CAPITAL, COST OF SUBSTITUTE PRODUCT OR RE-PROCUREMENT, DOWNTIME COSTS,
‘OR DAMAGES RESULTING FROM LOSS OF USE OF PRODUCT OR FROM THIRD PARTY CLAIMS. DT SHALL HAVE NO LIABILITY FROM DAMAGES RESULTING FROM
DISTRIBUTOR'S FAILURE TO PERFORM DISTRIBUTOR'S RESPONSIBILITIES HEREUNDER. IN NO EVENT, SHALL DT'S LIABILITY FOR DAMAGES HEREUNDER EXCEED THE
CHARGES PAID TO DT BY DISTRIBUTOR FOR THE PRODUCTS GIVING RISE TO THE CLAIM FOR DAMAGES. DISTRIBUTOR RECOGNIZES THAT THE CHARGES AND FEES
HEREUNDER ARE BASED IN PART ON THE LIMITED WARRANTY AND LIMITATION OF LIABILITY SET FORTH ABOVE. THE REMEDIES SPECIFIED IN THIS AGREEMENT ARE
EXCLUSIVE.

(7]

(1%1 Motion Commander Foundation [

€ e X neering, Inc. I

[ mcr23.6503 (10/21/2017)

Go Online

Start the Power PMAC-NC 16 program, log in as the Administrator, and
navigate to Machine View via the tab along the left edge of the window.

{5} Address (=]
‘\' The Power PMAC's network address string.

The factory default address for Power PMAC is
Select the Controller object to specify the IP address of Power PMAC, "192.168.0.200"

then click the "Go Online" button to open communication.

Controller - Address

192.168.0.200

10.1.10.217

i Disconnected. Navigate to Machine View and Connect. (See "Start Up" setting.)

persistent string

Foreign Language Support

The Power PMAC-NC 16 program includes a sophisticated foreign language translation system. Each user's language is
specified in his or her login profile. When a foreign language user logs in, Machine View text and selected Ul Page text is
displayed in the user's language. The "Language Support" setting provides runtime control of the language translation
system.
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Initial translations are obtained from the Microsoft Translator web service. Therefore, an internet connection will be
required the first time that the foreign language user logs in. If internet connection is found, Power PMAC NC16 will

show a following message to confirm for translation at its startup:

o =@ = |

DELTA TAU

Power PMAC-NC
2016

Power PMAC-NC16 (ver 1.5i Parametric Parser ALPHA 10/22/17) - Delta Tau Data Systems.

Motion Commander Foundation : ‘
Text will now be translated for & Administrator =
All Users. (Internet access is
required.)

£

eﬂ If Power PMAC NC16 is unable to find internet connection, it will continue by loading its default language (English.)

The translated text will be saved to a file named "Languages\PowerPmacNC Language xx.txt" where xx is one of 38
language codes. These files store native language strings and their foreign language translations, enabling the foreign
language text to be edited by a human translator.

English: Are you sure you want to Close?

German: Bist du sicher, dass du schliefen willst?
C:\NC\Can-Cycle_Parametric_PMAC Native.nc (1:49 lines. Download Complete) & Tony 11/28/2017 2:39:08 PM [4] [
[ PROG POS ]( REL POS ][ MACH POS ]( CMD POS ] CHUBGESCHWINDIG RASCHE SPINDEL WERKZEUGWECHSEL

1.0000 280 D S e m

X w ) e ) s ) (D
)

TROCKEN
AUSFUHREN

MELDEN SIE SICH

% DREHMOMENT | FE: 0.0000 DTG: o.0e00 ((_ _1eex ) ( 180% @ ZYKLUS
START
Y 2 @@ @ 0 Aut IMARTESCHLANGE J MDT 1 ARBEIT WERKZEUG ALARME
. i (@) * orrsets | % orFsers (@)
. . FEED
% DREHMOMENT | FE:  0.0008 3
Power PMAC-NC16 - Delta Tau Data Systems HALTEN
% DREHMOMENT | FE:  ©.0084 Are you sure you want to Close? JABERCH
ETNHETTEN INCH (G28) . . .
VORSCHUBGESCHMI AcT: 0.4 Bist du sicher, dass du schlieBen
FEED: 100% RAPID: 100] - ZURUCKSETZEN
SPINDEL 0.4 willst?
100}
WERKZEUG Tea Hel Dee OPTION
6-CODES GO G17 620 G <TOP
G50 G50.1 G54 .
694 G98 o7 JA @ Nein
M-CODES MO Me3 Me9 M EINZELNE
u78 BLOCK
BLOCK
(no file selected) ® / @ lines (e%) | UBERSPRINGEN

MDI-Modus: MDI-Befehle eingeben und ZYKLUSSTART-Taste ausgefiihrt.
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Ctrl And Shift Keys

Q If the Ctrl key is pressed while the PowerPMACNC16.exe is clicked then the user will be logged in but
communications will not be opened. This feature is useful for working off line without a controller connected. Such

unique feature activates two buttons next to the “Go Online/Offline” button as follow:

& n m i Paused. Navigate to Machine View and Run or Single Step. Administrator [y = =
3 Search Machine... Q| 52|
> & Controller
[
E ~ machine controller. (PFOWER PMAC UMAC, V2.3.2.5 Aug 25 2017)
= .
= = . ice Status <€ is Open for Communication 6 Device Status IEl
o

{5} Addra 192.168% 3:':' Communication status between the PC and the device.

@) Receive Timeol 1000 msec .
= ‘ ot ® Downlosd T ; 0 Single Step Allows To Run Power
t Qp
£ B Too = ponond Time msec PMAC NC16 One Step At The
arming . .
[ = Time . A Power Full Debugging
- Linux Terminal
£ Pause/Run Power PMAC NC16 Tool For Developers
g M M-Codes System Time
] EFH Tool Offsets @ wgrtbeat
EEE work Offsets e ded Messaae -LilogStopped
5 . .
E EFH Macro Table Go Onile/Offline Button To !
i . .
o 8 Pins Open/Close Communication  [°"¢ Controller - Device Status
@ Setti eedratel00, Spindlel00, Spindle CW, Rapid100
" Stings 2 Command Register None Device has not yet been Opened
£ Message Log (5.2 KB) - Device is Open for Communication
[} m Notes X= Dialog Response Mene Device Communication has been Closed
é n X= Jog Options Speed), Axisl Device was Not Found
& ) ) ;
0 EULA @ Jog Incremental Distance 0.0000 in Device Communication was Lost
@ Project Version Version 1.21
m Initialization File (no file selected)
% Utility Functions Download Non-Volatile NC Subprograms
|
?nl Motion Commander Foundation 220
© 2017 Greene & Morehead Engineering, Inc. ()
[ MCF 2.3.6503 {10/21/2017) (] | < <<l RENeY &} Read-Only

If the Shift key is pressed while the program is closed then the program will close immediately without the "Are you

sure" dialog box or the splash screen. This feature saves time during development.
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NC Files

The Power PMAC-NC 16 program parses the selected NC file and generates a temporary file named "NcProgram.pmc"

for downloading to the controller. All NC programs including main and subroutines are enclosed in "open subprog

n/close" statements for loading into the PMAC program buffer. A bootloader is used regardless of program executed in

MDI or AUTO mode to “call” subroutines (subprograms). For automation purposes, starting program number can be set

and transferred to boot loader. Multi main (including M30s) and subroutine(including M99s) programs can be used in a

single file .Any existing block numbers are stripped and a block number is prepended to each line for execution

monitoring as shown in this example.

The NC file The Parsed NC file
1G21 NcProgram.pmc
2 GOO G99 G17 G40 G49 G8e 1 open subprog 5608 // 00808
3Me6 T1 2P724=0
4X0 Y8 3 N1 G621
5643 H1 20.5 412 GPBGIPG17G4RGASGE0
- 5N3 T1Mes
6 GO1 F6O 2IN2 XBY0
7 X1 7 N5 G126H1G4320.5
8691 8 N6 GO1F6EP50==60
9Y1 N7 X1
leX1 10 N8 G91
11 G91 G28 Z6 11 N9 Y1
12.G28 X1 Y2 12 N1e X1
13 M30 13 N11 G91G28Z8
14 N12 G28X1Y2
15 N13 M3@
16 close
17
18

The NC File Parser

Wraps the NC in "open prog n/close" for downloading

Prepends block numbers for execution tracking

Strips comments (NC-style and C-style) and normalizes line endings

Detects volatile subprogram calls and includes them in the download

Tracks volatile subprogram file time-stamps and re-downloads if modified

Detects nonvolatile subprogram calls and uploads them from the controller

Throws an error if any called subprogram is not found

Throws an error if duplicated subprogram is found

Ability to call subprograms that are included in a NC file and those located in a designated folder
Detects native PMAC commands and expressions and passes them unmodified
Detects and differentiate PMAC native variables , #define variables , and Macro local/global variables
Tracks modal G and M-codes and D/F/H/S/T values for Mid-Program Starts

Support multiple main files (multiple M30s and M99s) in a single file

Support Macros and parametric programming

Supports the Block Skip option

Supports Fixed Cycles

Supports Line and File Prepend and Append features

Supports defined range of allowable G/M Codes

Supports No-Lookahead suppression in conjunction with Macro programming
Supports #define and #include style parameter aliasing and substitution

Flexibility of assigning different subprograms’ base numbers for MDI and AUTO modes
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e Flexibility of assigning different ranges for volatile and non-volatile subprograms

e Flexibility of changing local variable stack offset and maximum number of jump labels in subprograms
e Ability to parse G09 and F-Code at the beginning or end of line based on users’ applications

e (Capable of finding subprograms based on their assigned numbers or provided file path

e Ability to read Macro assignments from a text file and assign users’ define Power PMAC variables

e Capability of using M/T codes alone within any Can Cycle

e Capability of using PMAC native variables for axis positioning within any Can Cycle

e Ability of differentiating planes(G17-G18-G19) for Can Cycles to provide more machine flexibility

e Capability of switching between G90/G91 and G98/G99 within any Can Cycle

e Ability to detect “GoTo” commands with missing jump labels and creating an alarm

NC File Custom Pre-Parser

Power PMAC NC16 includes a user customizable pre-parser. This feature allows the machine builder to add custom
logic to the parser. If the custom pre-parser is enabled it will call the custom pre-parser method for every NC line and
evaluate it before it is downloaded to the PMAC control. The Power PMAC NC 16 SDK (Software Development Kit) is
required to make changes to the pre-parser.

NC File Configuration
The application's “PowerPmacNC.ini” configuration file includes a section for NC files. These are the default values:

[NC Files]

Coordinatesystem=1

SubprogramFolder="c:\NC"

; NC programs are parsed and downloaded to PMAC subprog buffer ('0' program number + SubprogramBaseAddress)
SubprogramBaseAddress=5000

SubprogramBaseAddressMDI=6000

; "volatile" NC programs are downloaded to PMAC along with the main NC program.

volatileSubprogrammin=0

VolatileSubprogramMax=899

; "Non-volatile" NC programs are downloaded to PMAC by a utility and saved.

; To disallow non-volatile subprograms, set range to (0,-1)

NonvolatileSubprogrammin=900

Nonvolatilesubprogrammax=999

; Optional "open subprog” parameters (buffer number or *, local variable stack offset, max jump Tabels).
; SubprogopenParams=5000,256,1024

;SubprogopenParams=*,256,1024

Subprograms

Subprograms can be called by 'O’ program number or by path as shown in this example. Subprograms may call other
subprograms with the one restriction that nonvolatile subprograms may only call other nonvolatile subprograms.
"Volatile" subprograms exist in NC files and are downloaded along with the main program. "Nonvolatile" subprograms
exist on the controller and must be downloaded via a utility included in the Power PMAC-NC 16 program and saved.

(Main Program) (C:\NC\00103.nc) (Nonvolatile Subprogram File)
ce 00103 (subprogram #103) 00001 (subprogram #001)
M98 P0101 e ce
M98 P0002 L5 // repeat count M99 M98 P0002
M98 (C:\myfolder\myname.nc)L3 ...
.. M99
M30
(C:\myfolder\myname.nc) 00002 (subprogram #002)
00101 (subprogram #101) 00104 (subprogram #104)
.. e M99
M99 M99

00102 (subprogram #102)

M99
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"Volatile" subprograms are always downloaded together with the
main program via a temporary file named "NcProgram.pmc". O ————
"Non-Volatile" subprograms are downloaded via a utility included in
the Power PMAC-NC 16 program. An NC file may contain more
than one nonvolatile subprogram. The Power PMAC IDE must be
used to SAVE after nonvolatile subprograms are downloaded.
Volatile and nonvolatile subprogram 'O' numbers must be within

& Utility Functions

Utility Functions

& Download Non-Volatile NC Subprograms

the ranges specified in the configuration file. 30l Farmat PMAC Script Files
These ranges may be set to (0, -1) to disallow subprograms of either
type.

Volatile subprograms called by path may reside in any folder under any filename, and their 'O' program numbers must
be specified as the first line of the NC program. Volatile subprograms called by 'O’ program number may reside in the
main program's NC file or in the Subprogram Folder specified in the configuration file. Volatile subprogram NC files in
the Subprogram Folder must be named "Onnnn.nc" where "nnnn" is the 'O' program number.

=4 Program numbers must be in the NonvolatileSubprogram Min/Max range.

All subprograms will be loaded into PMAC buffers at the specified Subprogram Base Address plus 'O’ program number.
For example, if the subprogram base address is 5000 and called subprogram is 00200, buffer 5200 (subprog 5200) will
be assigned to this subprogram.

"sfl After downloading a program, a “NonVolatileSubs.pmc” will be created in “TempNC” folder. If it is desired, this file
can be renamed and required to be imported under the “Motion Programs” folder as part of a project. “Download” and
“Save” the project in order to store subprograms in controller memory.

i . . .
= Following features are not allowed in non-volatile subprograms:

e "M98(path)" is not allowed in non-volatile subprograms
e "(())" Sticky Comments are not supported in nonvolatile subprograms

Native PMAC Commands and Expressions

The NC file parser detects native PMAC command lines and passes them unmodified. Tokens that identify a line as a
native PMAC command are "if, else,while, do, goto" or the presence of an equals sign '="' or curly bracket {}. In
addition, lines with a pipe '|' as the first character will be treated as native PMAC commands. The pipe will be stripped.
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1 03eee

3 #define R P10680

4 #define Angle Ple661

5 #define Increment P18662
6 Angle = 360

7R =1

& Increment = @.1

9 Gee G998 G54 X8 Yo

19 G43 Hl Z@.5

11 Gel F15

12 Z-8.2

13 F3e

14 DO

15 {

16 X[R*¥co=[Angle]] Y[R*sin[Angle]]
17 Angle = Angle - Increment
18 #1080 = #1080 + 1

19 Jhile(Angle !< @)

20 Gel F3e Z8.5

21 G91 G28B 78

22 M3e

2 (Performing a CW Circular Move Using PMAC Native Language)

Native PMAC expressions can be enclosed in square brackets within a line of NC as shown in this example:

G54.1 P[-1+Q511*2]
X[cos (P30)] Y[P32]

G and M-Code Groups

(1ST PART OFFSET)

The Power PMAC-NC 16 program includes support for the common G and M-code groups as shown in Machine View.
Group 0 is "unmodal" and the rest are "modal" (the codes in the group are mutually exclusive). Group 6 switches the
application between English (INCH) and Metric (MM) modes.

- [ Power PMAC-NC16
{'F Controller
l Messages
' Status
Axes

E Toaol

-

NIRRT - Machine View:

W Main

Tool Offsets

Work Offsets

Macro Table

G30 Secondary Return

.
=z
£
Y
|

17 E Pins
@ Settings
B Message Log (42.4 KB)
“ Notes
B cuia

M MacroVars

W Status

Bl 059

B G Codes

Active G-Codes by modal group (Group is unmodal)
@ Groupl [
® Group2
® Groups
@ Group19 G25 - Spindle Speed Detect OFF
® Group7
@ Group8
® Group9

GO0 - Rapid Traverse
G17 - XY Plane Selection
G20 - Inch Mode

G40 - Cutter Compensation Cancel
G43 - Tool Length Compensation, Positive

G80 - Canned-Cycle Cancel

® Groupll G50 - Scaling Cancel

@ Group22 G50.1 - Mirror Image Cancel

Li} Groupl2 G54 - Work Coordinate Offset 1

@ Groupl3 G97 - Constant Surface Speed Cancel

@ Groupl5 GB4 - Cutting Mode (Cancel Exact Stop Mode)
® Groupls
@ Group3
® Groups
® Group10

69 - Coordinate Rotation Cancel
90 - Absolute Command Mode
94 - Feedrate Per Minute

98 - Canned-Cycle Initial Point Return

Search Machine...

@ Group0

Unmodal G-code group

G-Codes - Group0

Administrator ,.!.,
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Each G and M-code group is linked to a PMAC variable specified in "DeviceMembers.xml".

<!-- <Member Name="GCodes.Group@" Getter="P200" TimeBetweenUpdates="5@80" /> -->
<Member Name="GCodes.Group®” Getter="M200" TimeBetweenUpdates="500" />
<Member Name="GCodes.Groupl” Getter="P201" TimeBetweenUpdates="500" />
<Member Name="GCodes.Group2" Getter="P202" TimeBetweenUpdates="500" />
<Member Name="GCodes.Group6” Getter="P206" TimeBetweenUpdates="500" />

=4 Applied changes will become effective after the application is restarted.

In PPNC16 SDK version, refer to "GCodes.cs" and "MCodes.cs" in the PowerPmacNC project for the numerical values of
each code. For example, if P206=1 then G21 of Group 6 is active.

b K VCPPA
/// <summary>G-code Group 6 enumeration.</summary> 340 app.confi
public enum EGroup6 5[ DeftaTauico
[ 5,1 DeviceMembers.xml
i I &c* Enumerations.cs
/// <summary>Inch Mode</summary:> || b e® 6Codeses |
[Description("G2@ - Inch Mode™)] b &€ Machinel.cs
P &c* Machine2.cs
G20, b &ct Maincs
/// <summary>Metric Mode</summary> b &c* MCodes.cs
[Description("G21 - Metric Mode")] b L) Pagekditor.am|
Solution Explorer
G21,
1
3

GCodes.cs File Properties

In PPNC16 SDK version, refer to "CustomCodeGroups.cs" in the “CustomExamples” project to learn how to add custom G
and M-code groups to the Power PMAC-NC 16 program. Conversely, G and M-code groups that are not required by the
application may be removed by specifying them in the application's “PowerPmacNC.ini” configuration file. (Group0,
Group6, ProgramGroup and SubprogramGroup are used by the program and may not be removed.)

; Optional: List G and M-code group names that are NOT required bg the application (separated by commas).
; Note: Group0O, Group6, ProgramGrOUﬂ and subprogramGroup may not be removed.
; EXtraneousGroups=Groupll,Group22,ThreadingGroup,GearrRangeGroup,BAxisGroup

Mid-Program Start
The line of NC where the cursor is located will become the Mid-Program Start line when the "MID-PROG START" button
is pressed. Pressing the button a second time clears the Mid-Program Start function.

When the CYCLE START button is pressed, the NC file will be scanned down to the Mid-Program Start line and a block of
NC will be generated which sets all of the modal G and M-codes and D/F/H/S/T values encountered in the scan.

Mid-Program Starts from within subprograms are not supported at this time.

Mid-Program Starts from within Fixed Cycles ("Canned Cycles") are supported. Keep in mind that in incremental mode a
machine is required to be positioned according to the latest program positions before the Mid-Prog start point.

- Mid-Prog start does not support G90, G91, G99, and G98 used as a single line within Fixed Cycles. In order to
assure proper NC program execution, using Mid-Prog start, make sure to use such G-Codes combine with programed
axes positions.
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Mid-Prog Start Example:

L5}
S (_PROG POS J(_ REL POS ][ MACH POS ){_CMD POS |
£
w
q X
S
pl [ % TORQUE | FE: -9.0003 DTG: 0.0181 (.
"N
c |
b (% TORQUE | FE: -9.0002 DTG: -9.9181
o / 0.5270
- L]
[% TORQUE | FE: ©.0004 DTG: -0.0004
| uIrs TNCH (G28)
FEEDRATE  acT: 9.08 on: 620.00
FEED: 1@@% RAPID: 100% FPM
- SsPInDLE 0.08 2,600.08
3 100% T
My TooL Tl Hel Dee

-
5
3
5]
]
=
|

B Status

PROGRAM LOADED:

G-CODES  G@1 G17 G20 G25 G490 GA3 G380 G50
G50.1 G54 G97 G64 G69 G9@ G4 GI8

M-CODES  M@3 Me9 M1e M23 M4l M48 M78

FEEDRATE

J

C:\NC\CELTIC-LION Finishing with 164-RotTest.NC (51:1,26@,182 lines. Download Complete) [ Administrator

RAPID SPINDLE TOOL CHANGE

TELEVA ——F

C-DC+) mos Too
)

o%
1ee% ) ( 1eex

) (_1eex O
) (Cai)(can) (__crance )

1.3208 [uume |

., WORK TooL ALARMS
I u 1o IA l)FFSETSI9 OFFSETSI (@)

11/30/2017 12:07:59 PM [ ¥

CYCLE
START

I

34 N185 X1.
35 N199 X1.
36 N195 X1.
37 N200 X1.
38 N285 X1.
39 N210 X1.
40 N215 X1.
41 N220 X1.
42 N225 X1.
43 N239 X1.
44 N235 X1.
45 N249 X1.
46 N245 X1.

5737 ¥1.2352 Z-.5421
6052 Y1.2048 7-.543
528 Y1.282 7-.5426
4835 ¥1.3277 Z-.5451
574 ¥1.2371 Z-.5419
6095 Y1.2028 Z-.543
5312 Y1.281 Z-.5424
4813 ¥1.3321 Z-.5452
5729 Y1.2484 7-.5416
6136 Y1.2009 Z-.543
5374 Y1.2771 Z-.542
4793 ¥Y1.3364 Z-.5452
5718 ¥1.2439 Z-.5414

47 M98 Pelel

48 N1@85 X1.4476 ¥Y1.4336 Z-.5461
49 N121e X1.5794 ¥1.3019 7Z-.5358
50 N1215 X1.6429 ¥1.2384 7-.5375
B¥11020 17076 V1 1748 2~ 5004
52 N1@25 X1.616 Y1.2664 7Z-.5358

53 N1@38 X1.5486 ¥1.3338 Z-.5373
54 N1A35 X1.447 Y1.43R5 7-.5481

4
MID-PROGRAM START at line 51

CLEAR FIND GOTO SAVE MID-PROG
NC FILE REPLACE LINE START

Press the CYCLE START button to run, or CLEAR to select another program.

-~

BLOCK

open subprog 5100 // <0100

PT724=0

(CELTIC-LICH}

FﬂlGBGG54G120H1G43530GOT1M06M03F600P50==600 // MID-PROGRAEM START at line 51 |

M51 ®1.7076¥1.17487—.5444
N32 X1.616¥1.26642-.5338 \
M53 ¥1.5486¥1.33382-.5373
N34 X1.447%¥1.43652-.5461
M55 ¥1.5828¥1.30072-.5355
N36 ®1.6459¥1.23772-.3373
N57 ®1.7102¥1.17447—-.5445
N38 ®1.6175¥1.26712-.353536
M55 ®1.545%2¥1.33552-.5372
Me0 ¥1.4464%¥1.435472—-.5461
Nel X1.5814%¥1.30442-.5354
MNe2 ¥1.6441%¥1.24172-.5371
Ne3 X1.7128¥1.17412-.5445
Med4 ¥1.6207¥1.26622-.53535
Ne> X1.5377¥1.32532-.35363
Meg ¥1.4455¥1.44227-.5461
NeT7 X1.5873¥1.30072-.533
M30

Close

"\

+*

Y

‘N.*

Codes Scanned And

Inserted By Parser

( Chosen Start Point —I
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Canned-Cycle Mid-Prog Start Example:

) C:\NC\1@23 Fixture Pins Drilling .nc (18:21 lines. Download Complete) [ Administrator Elapsed Time: @@:00:03 [ [
:  ((PROG POS ) (_REL POS ) ((MACH POS | (_CHD POS ) FEEDRATE RAPTD SPINDLE TOOL CHANGE
%X 5 590@(')(*)(')(*)(')(*) Mee6 Tee
£ . C e ) C o ) Caem ) OO
£ [ % TORQUE | FE: 0.0000 DTG: e.eeee ( 1ee% ) ( 1eex ) (cw )(cow) ( CHANGE )
@ Y 6 090@ QUEUE WORK TOOL ALARMS
g [ % TORQUE | FE: 9.0000 DTG: 0.0000 10 / 21 lines (48%)
"7 0.1916 . o
- a 02 G20
[ % TORQUE | FE: 0.0004 DTG: -0.e584 93 G20 FEDRY
A ’ (9 G17 G98 (54 1
UNITS INCH (G20) Z: ﬁg? LTJIL iy @8 @ o6l e
FEEDRATE  AcT: ©.00 c: 15.00 N o
FEED: 188% RAPID: 108% FPM 83 %3888 Me3 RESET
5  SPINDLE 2,000.00 2,000.00 97 Gel Fee
= 100% cuT a8 GA43 H1 7Z8.5
U“]J TOOL Te4 Hal Dee 89 G99 G81 X2 Y3 Z-8.25 R@.2 F15 OPTION
G-CODES  G@1 G17 G2@ G26 G4@ G43 G8Ll G58 10 G91 X@8.5 STOP
G58.1 G54 G97 G64 G69 G98 694 G99 11 X8.5
@
2 M-CODES  M3@ M33 MO8 M18 M23 M41 M4S M78 2 705
s M 13 X0.75 SINGLE
3 14  G98 Ye.5 BLOCK
N 15 G98 X-1
16 Y-1 BLOCK
17 G8e SKIP
18 FE@ Z0.5
19 G91 G28 Z8 DRY
28 Mes RUN
21 M99 LS
a
1@' LOG OUT
a
T] IN FEED HOLD: Press the CYCLE START button to resume, or ABORT to cancel.

pen subprog 5200 // 00200
P724=0

GZOGEGGOlGQlGl?GQQG546120H164353000M03F60P50==60 // MID-PROGRAM START at line 10

N10 G91G81X0.5z-0.25R0.2F15
N1l G81X0.5z-0.25R0.2F15
N12 G81Y0.5z-0.25R0.2F15
N13 G81X0.75z-0.25R0.2F15
N14 G90G81Y0.5z-0.25R0.2F15
N15 G98G81X-1Zz-0.25R0.2F15
N16 G81Y-1z-0.25R0.2F15
N17 G80 :
N18 F60P50==6020.5 Canned Cycle Mid-Prog
N19 G91G2820 Start Point
N20 MO5
N21 M9O9L5;return
close
Fixed Cycles

Fixed Cycles ("Canned Cycles") supported include G73, G74, G76, and G81 through G89. G80 cancels the fixed cycle

function, as shown in the following example:
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The NC File:

G99 G73 X2 Y3 Z-9.25 Re.2 F15 sl5ee
G91 X8.5

/X8.5

//With Option 2

IF(P16000 == 1) {M@9 Me7}
IF(P16001 == 3){

Xe.875

h

TF[#3 £0 #1e8] DO1 X[#1e1] END1
IF[#5 £0 #102] DO1
X[#1083]

END1

Mes

Mee T7

IF(P100083 == 1) Me3

ELSE Me4

¥Ye.5

Xe.75

Go9@ ¥8.5

G98 X-1

Y-1

GE8e

The Resulting Parser Output:

S G99G73X2Y37Z-8.25R0.2F1551508

) G91G73X0.57-0.25R0.2F1551500

if(M58$4==0){G73X0.5Z-0.25R0.2F1551500}

IF(P1eeee == 1) {M@9 M7}
IF(P16001 == 3){

G73X0.8757-8.25R0.2F1551508

¥

17 dwell@ if(L3==P51@@){X(P5181)}

18 dwell® if(L5==P5182){

19 dwell® G73X(P5103)Z-8.25R@.2F1551500
¥

21 Mas

22 T7MB6

IF(P1@063 == 1) M@3
ELSE Me4

(W N N N )

(&)

< N

G73Y0.57-0.25R0.2F1551500
G73X8.757-0.25R0.2F1551500
G299G73Ye.57-0.25R0.2F1551500

8 G98G73X-17-©.25R8.2F1551500
5 G73Y-17-0.25R0.2F1551568

G808

As can it be seen in figures above, PPNC16 has a unique capability of differentiating Power PMAC native language,

parametric programing language, and conventional NC program language within Fixed-Cycles. M, F, T, and S codes also

can be used within Fixed-Cycles as long as they are not used with any programed axis position on the same line.

Using M99 to Repeat the Main Program

Power PMAC NC16 is capable of repeating a program for desired number of times. A repeat count may be specified

using the 'L' parameter. "M99 L5" will cause the main NC program to be repeated five times.

W

until program is “Aborted”.

The NC Program Queue

= If M99 in a main program is used without 'L' parameter, the main NC program will be executed in an infinite loop

The first NC file loaded will always appear in the editor. Additional NC files will be loaded into the Queue as shown. The

Queue includes tools for re-ordering and deleting files.

¥ Drag-and-drop from Windows Explorer may be used to load multiple NC files.
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4 mox WORK

OFFSETS

TOOL

i QUEUE r) ALARMS
. OFFSETS

(3) (@)
Queued NC files will run immediately after the main NC file completes.

| 2 AUTO

54

File Date Size
C:\NC\BRIDGE BASE VER CONTOURING AND BORING THIRD OPERATION FIMAL REV.NC 5/18/2815 11:49:53 AM 658 bytes
C:\NC\BRIDGE STAND VER 1 FIRST OPERATION DRILLING AND BORING.NC 5/18/2@15 3:13:16 PM 1.88 KB
C:\NC\BRIDGE STAND VER 1 DRILLING SECOND OPERATION.NC 5/18/2015 4:44:88 PM 608 bytes

&) 10

& Queued NC files will be downloaded and executed immediately after the initial program completes without the
need for further CYCLE START commands.

If the loaded program in the editor is not needed anymore, simply select “Clear NC File”. Therefore, PPNC 16 will load
the next program from the “Queue” by showing the following message:

Power PMAC-NCL16 - Delta Tau Data Systems

O Another NC file will be loaded
from the Queue.

NC File Comments
Comments (displayed in green in the editor) are

stripped before the NC program is downloaded. NC- 12\X34 924836 Z-7 966783

style () comments, C-style /**/ comments and CPP- 13 M98 Pe189 // CPP style comment
style // comments are supported, as shown in the 14 X33.072664 /*C style comment®/ Z-7.281055
example. 15 M98 Pe1e9 (NC style comment)

16 X31.393792 7-6.587248
17 M98 (C:\NC\08185.nc)

C-style /**/ comments may not span multiple lines. -
18 X29.7260816 7-5.826994

Subprogram paths are also surrounded by parentheses

in M98 calls as shown in the example.

The NC Editor File Size Limitations
The NC editor has a 90 MB file size limitation. This can be adjusted in the Settings section of Machine View.

The actual NC part program file can be much larger than the editor maximum. The editor will load only the amount
specified in the Editor Size limit. Also keep in mind the PMAC Program Buffer size must be set accordingly to
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accommodate large part program files. This is done through the Power PMAC IDE. Also the timeout settings will need

to be increased in the Settings section of Machine View to accommodate the long parse and download periods.

For very large part programs we suggest using the rotary buffer option available under the NC File section of the

Machine View. This allows real-time streaming of the part program into the Power PMAC. The exact size limitation

depends on various settings but part program files in the gigabytes have successfully been processed this way.

Macro Substitutions -#define and

#include

PPNC16 supports macro substitutions when enabled in the .ini configuration file. Macro substitutions can be very

powerful when coding NC part programs. In addition to embedded #define statements, the program can utilize the

#include command directly in the NC part program to reference a file which includes the actual #define statements.

] CANCY\Macro Include File Test.nc .gl NcProgram.pmc
z 1 open subprog 5100 // 0©168
£ 2 P724=0
B o ® ~ N o 306 dwelld L3=0L4=0
g J Q @'.. # 117 ducllo Mseee-1
=8 NEW OPEN SAVE-AS PASTE FIND PARSE DOWNLOAD F]NIS:ED 5 if(pileeee != 1) {}
-] = 6 N9 GERG99G17G54X0Ya
® 1.0elee | : : -
mporting a File =

2I#include "C:\NC\ProgMacros.txt" I - P Y 7.N1e dwelle M5e@1=16@
= - " -) That Includes 8N12 M3@
8 2 #define Lock_Status P10008 1 Sellese
' f s#3 -0 #a=-0 - = 19

6lockon = 1 ™" "0. 1 1
[ 7 if(Lock_Status != 1) {} - < . A
g 2 GeR G9@ G17 G54 X0 Y8 .[__3{ C\NC\PriMacmsbct Notepad++ [Administrator] .' S E‘Eﬂ

'y

||

9 LaserPulse = 100

g
2
[

I MacroVars

I Status

File Edit M@earch View Encoding Language Semﬁgs Macro Run  Plugins Window 7
:-ﬂ ea@]‘*@.‘:d‘lmbﬂ‘%zluq?‘-“-ﬁ.
L3

¥ ProgMacros bt El 0

*p fdefine Lockon M5000 =
$#define LaserPulse M5001

fdefine LaserLock 0O
$#define DoorOpen 1

0ol W R

Dos\Windows UTF-& w/o BOM INS

length:SLn:l Col:1 Sel:0]0
\
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Customizing the Application
There are three ways that the Power PMAC-NC 16 program can be customized to suit a particular machine.

1. Configure the application by editing “PowerPmacNC.ini” and "Messages.xml".
2. Extend the application by creating external assemblies (plugin DLL's, PPNC16 SDK version only.)
3. Modify the application by editing its source code (PPNC16 SDK version only.)

"'Erl The configuration file and external assemblies are the preferred methods for customization .In this way, the main
application can be upgrade without the need to merge source code changes back in. If itis required to modify the main
application, it is recommended to clearly mark edited sections with block-start and block-end comments to make
merges easier in the future.

Private Labeling

If it is desired to have a custom “log in” page, uncomment following lines in a“PowerPmacNC.ini” file to private-label the
program and specify your own splash image and login screen background. Images should be PNG or JPEG format and
must be located in the exe directory. The splash image should be approximately 500x300 pixels and the login image
should be around 1000x700.

[Private Label]

CompanyName="ALPhANOV Centre Technologique Optique et Lasers"
SplashImage="LaserSplashImage.png"
LoginImage="LaserLoginImage.jpg"

- N
) Power PMAC-NC16 (ver 1.5n 11/20/17) - ALPhANOV Centre Technologique Optique et Lasers ESRE=ET

DELTA TAU
_/—V Power PMAC-NC

A v‘
4” il
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Custom Messages and Dialog Boxes

Type 1 - Persistent, Bitwise Message Display

The Power PMAC-NC 16 program includes three bitwise message registers (Fatal, Warning and Information) that the
controller can use to display messages to users. The message strings are specified in the “Messages.xml” file in the
executable directory. A Reference copy of this file is included in the project for convenience.

<FatalMessages>

<!-— These alarms activate on the rising edge

of their bits and deactivate on the falling edge. —->

<Message BEit="0" Description="Fatal Message 1">Fatal - Message 1l.</Messags>
<Message Bit="1" Description="Fatal Message 2">Fatal - Message 2.</Message>
<Mes=sage Bit="2" Description="Fatal Message 3">Fatal - Message 3.</Message>

<WarningMessages>
<!—— These alarms activate on the rising =dge
<Message Eit="0" Description="Warning Message 1">Warning - Message 1.</Message>
<Message Eit="1" Description="Warning Message 2">Warning - Message 2.</Meszsage>

<Message Eit="2" Description="Warning Message 3">Warning - Message 3.</Meszsage>

<InformationMessages>

<!—— These alarms activate on the rising edge of their bits and deactivate
1.</Message>
2.</Message>

<Message Bit="0" Description="Information Message 1">Information - Message

<Message Bit="1" Description="Information Message 2">Information - Message

of their kits and deactivate on the falling edge. ——>

on the falling edge.

<Msssage Bit="2" Description="Information Message 3">Information - Message

3.</Message>

-

"Fatal" messages are marked with a red icon, while "Warning" and "Information" messages are marked with yellow or
blue icons and are highlighted in the status bar. All messages upon their activation circulate in the status bar as it is

shown below:

C:\NC\Macro Include File Test.nc

& Administrator 12/1/2017 9:86:51 AM [ @

G50.1 G97 Gb4 G69 G9@ GI94 G938

M-CODES  Me5 M@9 Mle M23 M4l M48 M78

B MacroVars

M Status

a“"

-t
L]
. | @ Searching For Tool2 "

| [

Y| (PROG P05 )(_REL P05 | (1ACH P05 J(_Cib P05 ) FEEDRATE RAPID SPINDLE TOOL CHANGE oo
H ¥ 0.0009 22 D ) e o
o
£ . C s ) ex ) (C e ) (-
H o e oomove e (s ) Coase ) Con)(aw)
“N 0.0000
QUEUE = WORK TOOL ALARMS
c - [liMTD\[ i (ﬁ) \|' l‘MDI ]’Z OFFSETS ,DFFSETS\I'o (3) l
Ell | % TORQUE | FE: 0.0000 DTG: 0.0000 i
& o Air Pressure Low
L Z @ @0@@ 12/1/2017 9:05:49 AM
L]
[ % TORQUE | FE: ©.0000 DTG: 0.0000 ‘, Low Lube _— -
UNITS INCH (G20) 12/1/2017 9:06:05 AM aia
[} rFeeDRATE  ac: .00 oo: 0.08 ‘ Message
FeeD:  100%  RaPID: 100% FPM 6 Searching|bogliool2 Warni
[l SPINDLE 0.00 0.00 P arning
2 oo o 12/1/2017 9:06:44 AM Message
= TOOL Teo Hee Do —
LN G CODES  Ged G17 G20 G25 G4 G49 G8O G5O

-

STOP

Information
Message

BLOCK
SKIP

DRY

Circulation of Messages RUN

LOG ouT
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Active messages are also shown in the editor environment as it is shown below:

n CANC\Macro Include File Test.nc
g
2
L —
£ ; r r
=8 NEW OPEN SAVE-AS FIND PARSE DOWNLOAD  FINISHED
El 1 be1es
2 #include "C:\NC\ProgMacros.txt"
£ 3
= 3
8 4 #define Lock_Status Pleeee
| | SH3 =0 #4 =0
6 LockOn = 1
= 7 if(Lock_Status != 1) {}
= 8 Gee G98 G17 G54 Xo Yo
| ] 9 LaserPulse = 188
10
s 11 M3e
= < -_ oy
[l -y -—
P N Shown Messages
- L] .
1= iy In Editor
& P Enviornment
>
° *
£ ‘p“'
| ] *

6 Air Pressure Low
12/1/2017 9:05:49 AM

Low Lube

\J 12/1/2017 9:06:05 AM

@ Searching For Tool2
12/1/2017 9:06:44 AM

I Status

Each message register is linked to a PMAC variable specified in "DeviceMembers.xml".

<Member Name="Controller.Messages.FatalMessages" Getter="ML00" TimeBetweenUpdates="500" />
<Member Name="Controller.Messages.WarningMessages" Getter="M120" TimeBetweenUpdates="500" />

<Member Name="Controller.Messages.InformaticonMessages" Getter="M140" TimsBetweenUpdates="500" />

Each variable has 31 bits in “ppnc_messages.pmh” as shown below:

O LisMessagess
ppnc_messages.pmh H X -] E <FatalMessages>
[ KRR R AR SRR R R R SRR 10 <!-- These alarms activate on the rising edge of their bits and deactivate on
edge. —->

// PowerPMAC NC Fatal Error Bits 11 <!--<Message Bit="0" Description="Fatal Message 1">Fatal - Message 1.</Messag
#define MSG Fatal @1 $£60000001 12 <Message Bit="0" Description="Air Pressure Low">Fatal - Message 1.</Message>
#define MSG:Fatal:EHE £00000002 13 <Message Bit="1" Description="Fatal Message 2">Fatal - Message 2.</Messags>
#define MSG Fatal 03 $00000004 14 <Message Description="Fatal Message 3">Fatal - Message 3.</Messages>
#define MSG Fatal @4 480000008 l? <Message Eescr:!.p::!.on—"Fatal Message 4">Fatal - Message 4.</Msssags>
. - - 1e <Message Description="Fatal Message 5">Fatal - Message 5.</Message>
#define MSG_Fatal 05 $e0000018 17 <Message Bit="5" Description="Fatal Message 6">Fatal - Message 6.</Message>
#define MSG_Fatal @6 $e0000020 18 <Message Bit="6" Description="Fatal Message T">Fatal - Message 7.</Messags>
#define MSG_Fatal @7 $00000040 13 <Message Bit="7" Description="Fatal Message B">Fatal — Message B.</Messags>

Type 2 — Unsolicited “Send1” Acknowledge Message (Can display queried data within message)

Type 2 messages are very simple to implement. All that is necessary is the “send1” unsolicited command structure. The
four command structures are shown below:

e sendl “fatalmessage=First Fatal Acknowledge Message!”

e sendl "warningmessage=First Warning Acknowledge Message!"

e sendl "informationmessage=First Information Acknowledge Message!"

e sendl "logmessage=Log Only Message - Will not appear in alarms. Only Log!"
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¢ Power PMAC-NCL6 (ver 1.5n 11/20/17) - HighTech Laser Cutting

=] (= el %

(4N C:\NC\Macro Include File Test.nc £ Administrator 12/1/2017 10:40:11 AM [4] [E
% [ PROG POS ][ REL POS ][ MACH POS ][ CMD POS ] FEEDRATE RAPID SPINDLE TOOL CHANGE —
: 0.0000 C=D Cor s Coe) (e L
£ . e ) (__ex ) _2ex )(-)_+)
E .-
P3| % TORQUE | FE: 9.0000 DTG: 0026 ( 12eex ) (. aeex ) (ecw )(cew) ( cHaNGE ) [ cycLE
"N %) 0@ @0
= QUEUE | WORK ToOL
- L] [ = AuTo | (30 (@) Gwor v OFFSETS ‘DFFSETS o (3) 1
=l | % TORQUE | FE: 0.0000 DTG:
E % TORQUE | o First Fatal Acknowledge Message! V E
L Z @ @@ @0 12/1/2017 10:36:00 AM
[ % TORQUE QUE | FE: 0.0000 DTG: First Warning Acknowledge Message! V ABORT
UNITS INCH (G2@) 12/1/2017 10:36:08 AM
LN FEEDRATE  acT: 0.60 o: 0.00 ] ]
FEED: 100% RAPID: 100% EPM First Information Acknowledge Message! va RESET
jo EEREAOCE B e 12/1/2017 10:36:15 AM
3 100 CUL z =
] el ] Message Log Viewer - Motion Cnmmander Foundation l¢:>J EIM OPTION
G-CODES SToP
—
w =] PowerPmacNC (B)| = PowerPmacNC (A)
F S
%1 M-CODES Time Message i SINGLE
= 9 12/1/2017 9:06:05 AM Low Lube BLOCK
= @ 12/1/2017 9:06:44 AM Searching For Tool2
L @12/1/20179:08:21 AM Settings and Notes auto-saved BLOCK
1112112017 9:48:57 AM Administrator logged out SKIP
1112/1/20179:53:25 AM Administrator logged in. Log —
€12/1/2017 10:36:00 AM First Fatal Acknowledge Messagel Message ( DRY )
?12}1!201?10:36:08!\!\«'1 F|rstWam|ng Acknowledge Message! g RUN
12/1/2017 10-36-15 AM Fir know o
@ 12/1/201710:38:42 AM Log Only M ge - Will notappearin alarms. Only Log! s
< mn ] [ LOG OUT

! @ First Information Acknowledge Message!

Type 3 — Unsolicited “Send1” Persistent Message with ID (Can display queried plus live data within message)

Type 3 message are similar to Type 2 messages but must be cleared programmatically via the ID tag sent with the

message string. The command structures are shown below:

Power PMAC-NC Software User Manual

12/1/2017 12:19:23 PM [3] B3

IR C:\NC\Macro Include File Test.nc aAdministr‘ator'

(_PROG POS J(_ REL POS [ MACH POS J(_ CMD POS ) FEEDRATE RAPID SPINDLE TOOL CHANGE
G D) Meﬁ Tee “““’

CYC LE
STAIlT

O
X 0 . @0@9 ( 0% ol & % ) C_2eex ) (C-)
| % TORQUE | FE: ©.9000 DTG: e.eeee (__ 1eex ) (__ zeex ) (Ccw )(Ccew ) (C_cHANGE )

Y 0.0000 [ s |55 | 3 [ 2w ;ﬁﬁ;mI e

“& Machine View

- [
By [ TomouE | FE: ©.008@ DTG: 0.8000
_‘g % TORQUE | o First Fatal ID Message!
] Z e . @eae 12/1/2017 12:14:04 PM
| % TORQUE | FE: ©.0000 DTG: 0.0000 ‘ First Warning ID Message! ID#100

UNITS INCH (G28) 12/1/2017 12:14:43 PM
|. FEEDRATE ACT: 8.80 OD: a.00

FEED: 1@0% RAPID: 188% FPM First Information ID Message!
B seinoLe e.00 0.00
5 100% T 12/1/2017 12:15:09 PM
bl ToOL Tee Hee Dea

G-CODES ~ G@® G17 G28 G25 G48 G40 G2@ G5 7
e 658.1 GO7 G64 G69 G9G GO4 GO ID#200
;; M-CODES M5 M@9 M1@ M23 M4l M4Z M78 SINGLE
g BLOCK
3
= .
= To Clear Each : D#300

send1 "ClearMessage=100" S

E send1 "ClearMessage=200" oay
M send1 "ClearMessage=300"

To Clear All:
send1 "ClearAllMessages"
(%) 5 START button to run, or CLEAR to select another program.

B 0:0
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sendl "SetFatalMessage=id,text"

sendl "SetWarningMessage=id,text"
sendl "SetInformationMessage=id, text"
sendl "ClearMessage=id"

e sendl "ClearAllMessages"

Type 4 — Pop-Up Dialog Message Boxes

Type 4 messages trigger pop-up dialog boxes with custom messages to be displayed. There are four different kinds of

dialog messages. There are two acknowledge resultants which can be evaluated by the PMAC script code to create logic

which reacts to the user input. The command structures are shown below:

sendl "DialogOk=prompt"

sendl "DialogOkCancel=prompt"
sendl "DialogYesNo=prompt"

sendl “DialogYesNoCancel=prompt”
sendl “EditVariable=variable,prompt”

Member definitions directly from the HMI can be modified as well (ex. send1 “EditMember=WorkOffsets.G54.A1, Edit X

offset!.”)

Power PMAC-NC16 - Delta Tau Data Systems

First OK/Cancel Dialog Box
Message!

|

/ / OK ‘ | @ cancel

-

Power PMAC-NC16 - Delta Tau Data Systems

Power PMAC-NC16 - Delta Tau Data Systems

Edit Variable!
25.12)

} < OK { l @ cancel ‘

~

First Yes/No Dialog Box Message!

'16 - Delta Tau Data Systems

©

First OK Dialog Box Message!

2 OK

Power PMAC-NC Software User Manual
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Power PMAC-NC16 - Delta Tau Data Systems

First Yes/No/Cancel Box Message!

< YES

‘ == NO ‘ ‘ @ cancel ‘

The Visual Studio Project

This section briefly explains and shows the PPNC16 SDK solution file and its content. In order to be able to open and

modify such a file followings are necessary:

Visual Studio Community 2017:

https://www.visualstudio.com/thank-you-downloading-visual-studio/?sku=Community&rel=15#

iy

‘< PPNC16 SDK solution file is written in a way to work completely with either Visual Studio Community version or

Visual Studio Professional for users’ convenience.

EH Make sure Microsoft .NET Framework 4.6.1 and Microsoft Visual C++ 2010 Redistributable Package (x64 or X86) are

both installed to run and debug the application.

PPNC16 SDK folder includes following files and folders:

Mame

. PowerPmacMC

- CustomAdapter

\

. CenterPanelExample

PMAC Source Code
|| .gitattributes

|_| .gitignore
|#| Banner.png
|| README.md

Power PMAC IDE
project file folder

.. CenterPanelExample2 Power PMAC
R = NC16 solution file
. CustomPreparser folder
. Tools
Jgit
Documents
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The “Power PMAC NC” solution file can be found in “PowerPmacNC” folder. The solution file includes seven projects.
The main project is “PowerPMACNC” and rest are examples which are explained in “External Assemblies” section.

fad Solution 'PowerPmacNC' (7 projects)
P &[c#] CenterPanelExample

i[c#] CenterPanelExamplel

alc#] CustormnAdapter

i[c#] CustomBExamples

i[c# CustomPreparser

i[c# PowerPmacMNC

a[c# Tools

o =

External Assemblies

PPNC16 SDK version solution file includes different examples written with C#/WPF in Visual Studio environment. These
examples can be used either as “plug in” with slight modifications from users side or can be used as a start point for
developers. Majority of these examples are well implemented with intention of saving development time. Such feature
can be activated/deactivated by configuring the “PowerpmacNC.ini”". The source files are well commented for
convenience. A custom object adds its own device members to the Machine View hierarchy and also attaches
"Changed" handlers to members created by the main program. A custom WPF Panel responds to Ul Skin changes and is
registered for foreign language translation. Simply add the following lines to a “PowerPmacNC.ini” file to test the
custom plugin DLL.

Users’ custom WPF Pages can be displayed by the main program in five different locations as shown in the illustration.
Panels designed for the left, center and right columns should be tall and narrow, panels designed for the main screen
tab area should be square, and panels designed to be full-screen User Pages may be much larger and more complex.
Custom panels are hosted inside WPF Viewboxes so that they will be sized to fit the available screen area.

The intention of this section is, explaining these examples in more details to assist users for further implementations and
software developments of PPNC16 SDK version.

= Note: When distributing the binaries to custom made machines, Do NOT move "CustomExamples.dll" to the main
directory with"PowerPmacNC.exe" because the custom library has its own "DeviceMembers.xml" file. Instead, create a
subdirectory for the library and its dependencies, and change the lines in "PowerPmacNC.ini" to “[External Assemblies]”.

= MCF libraries in this subdirectory already exist in the main directory.
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=4 Currently PPNC16 SDK version includes “CenterPanelExample”, “CenterPanelExample2”, “Custom Adapter”,

“Custom Examples”, “Custom Preparser”, and “Tools”.

CenterPanelExample:
This is the first example that can be seen in PPNC16 SDK version solution in Visual Studio solution explorer. Add the

following lines to a “PowerPmacNC.ini” file to activate such a feature:

Object="..\..\..\CenterPane]ExampTe\bin\Debu

?\CenterPane1Examp1e.d11;CenterPane1Examp]e.CustomOb'ect"
CenterCustomFrame="..\..\..\CenterPane]Examp

e\bin\Debug\CenterPane1ExampTle.d11;CenterPane1Example.PageCenterpanel”

& Ifitis desired to add extra buttons, text blocks (displays), and text boxes, simply copy/past codes following the
original feature. Rename new features, assign different variables, and add proper change of events for each.

i

| Custom Panel
.
i
o el P
o] -
‘, Designer Environment
ol
R
°A
R4
7
7
R4
mmom - B« 4 "
14 @ XAML e mE
’ ~| # Grid.Row

*
<Button FlamslbtnToggleBoDlean" Grid.Row="2" Content="FALSE" Style="{DynamicResource CncButton}" Height="48" Click="ToggleBoolean_Click" />

<TextBlock Name="ttbLabel2" Grid.Row="3" Text="Monitor MyInteger" Style="{DynamicResource CncTextBlock}" Margin="5,10,0,8" FontSize="12" />

<TextBlock Name="tbMyInteger" Grid.Row="4" Text="My Integer" Style="{DynamicResource CncTextBlock}" Margin="2,18" HorizontalAlignment="Center" />

Page 86
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100% \[\_ )C + )

AUTO

MODE

In This Example: EHANGE | CYCLE

P800 Power PMAC variable L START
b)

LB c:\nC\Macro Include File Test.nc & Administrator 12/1/2017 2:45:29 PM (3] ]
tY (_PROG POS )(_ REL POS )(_MACH POS )(_CMD POS ) FEEDRATE RAPID SPINDLE TOOL CHANGE

: Custom Panel (— () (D) (CO(C)  Mes Tes

£

E X e L] 660@ Toggle MyBoolean o, AL

=

ol

% TORQUE | FE: 0.0000 DTG: 0.0000
§, Y 9 . @@0@ will be zero for false and one
Ii % TORQUE | FE: 0.0000 DTG: ©.0000 o for true / -]| FEED
HOLD
Z 0.0000 - o
% TORQUE | FE: 0.0000 DTG: 0.0000 @ In This Example: ABORT
UNITS INCH (G20) .
f§ FEEDRATE  act: 9.00 oo: 0.00 power PHAC'S Sys.Tine F’8p1 Power PMAC var};ble
bl oo 1003 ReriD: 100% EPM will be shown per specified RESET
0 SPINDLE 8.00 p.op 22,913.288 seconds update time.

100% cuT Persisted value,saved in

i ToOL Tee Hee DR 1 " ‘ " OPTION
&l G-CODES Gee G17 G20 G25 G4@ G49 G8e 13 PowerPmacNC_settings.xmi STOP
g G50.1 G97 G64 G69 G9O G9 14
£ .

15
[ § M-CODES Mes Ma9 M1e M23 SINGLE

In This Example: BLOCK

P802 Power PMAC variable
will be updated per specified BLOCK
update time SKIP

W Status

In This Example:
P803 is linked to Power
PMAC Sys.Time.It will be

updated per specified update
i This is an example
time custom panel. It

responds to Skin
changes and may be CLEAR FIND GOTO MID-PROG
TSI S I [NC FILE] [REPLACE] [ LINE ] SAVE [ START ] [EDITOR]

Language translation.

DRY
RUN

LOG oUT

e ¥
e

PROGRAM LOADED: Press the CYCLE START button to run, or CLEAR to select another program.

eﬂ Change “CenterCustomFrame” to “RightCustomFrame” or “LeftCustomFrame” in a “PowerPmacNC.ini" file to
move the panel to the right or left of the screen respectively. Syntaxes are provided below as references:

LeftCustomFrame="..\..\..\CenterPanelExample\bin\Debug\CenterPanelExample.dll;CenterPanelExample.PageCenter
Panel"

Or

RightCustomFrame="..\..\..\CenterPanelExample\bin\Debug\CenterPanelExample.dll;CenterPanelExample.PageCent
erPanel"

CenterPanelExample2:
This assembly is a companion project to the “CenterPanelExample”. The difference is, this assembly is a minimal Motion

Commander Foundation (MCF) stand-alone application which is capable of hosting “PageCenterPanel.xaml". After
applying changes and performing a “build” in Visual Studio, use the following path to run this stand-alone application:

“.. \PowerPmacNc16-SDK\CenterPanelExample2\bin\Debug\ CenterPanelExample2.exe”

-

This application requires a USB hardware key
(dongle) to run.

Wieiiem Commenciar
EOUNDATH

ey WEE T E (Cariie]

reene & More

Copyright €

www.MotionCommander.com

This program requires a USB hardware key and will now Close.
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. Backups | Center Panel Example2 1.0a - Motion Commander Foundation | i | == PS |

| CenterPanelExample2.exe
CenterPanelkxample2.pdb
¥1 CenterPanelExample2.exe.config

&
2
2
o
=l

Custom Panel

Toggle Myeoolean

Monitor MyInteger
[*]

DynamicDatalisplay.dil
MCF.DeltaTau.dll
MCFoundation.dll

MCF Stand Alone
Application

F23 Machine View

| MCFoundation.xml
Microsoft.WindowsAPICodePack.dll

SecureDongle_Control32.dll 27,957.849 seconds

(%) Microsoft.WindowsAPICodePack.Shell.dll Edit myDouble

| ReadMe.txt P

(| Renci.S5shMet.dll

%| Routrek.Granados.dll Fower FMAC's Sys.Time
&

B

SecureDongle_Controlad.dil

W PageCenterPanel

d

| Center Panel Example2 1.0a - Motion Commander Foundation

Aoojo: =
Search Machine...
- *-a Center Panel Example2 ‘ & Center Panel Example2

o [

I
2z

O\l

i;) Controller v {(CenterPanelExample2 description.)

@ Program State Running ﬁl @ Program Statfx]

% Machine View

@:‘u Custom Object

[N

Custom Examples:

This assembly includes several different features. As it was shown in “External Assemblies” section, based on
“PowerPmacNC.ini” file, custom page, custom tab, and custom panels can be added all to the PPNC 16. Beside these
features, users are able to monitor status of multiple coordinate systems. By default CS2 and CS3 are included in

“ ”
CoordStatus.cs”.
I (D @ Running
el - % Power PMAC NC16 €53 Status
g
i > /L Controller Power PMAC coordinate system 3 status.
= . Messages () Coord Status0 None @ Coord Status0
‘ﬁ] . Status @) Coord Status1 Mone f Power PMAC's Coord|[3].Status[0]

Axes
[: Tool
B ncrie
. G-Codes
. M-Codes
= Tool Offsets
§ Work Offsets

@ Coord Error Status None

¥y Coord Status0 Alarm inactive

M Login

¢; Coord Error Status Alarm  inactive

CS3 Status - Coord Status0

W Main

Coordinate System 2 Status

Macro Table
G30 Secondary Ret#
CS2 Status

*- Custom Object Coordinate System 3 Status

I Editor

<
5]
3
5]
E
=
| |

» Kty Pins
@ Settings
B Message Log (53.1 kB)

“ Notes

EULA

W Status

I Custom Page
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To enable this feature, add the following line to “PowerPmacNC.ini” file:
Object="..\..\..\CustomExamples\bin\Debug\CustomExamples.dll;CustomExamples.CS2Status"
AND/OR
Object="..\..\..\CustomExamples\bin\Debug\CustomExamples.dll;CustomExamples.CS3Status"

Another feature that this external assembly provides as an example is “Custom G Group” which is included in
“CustomCodeGroups.cs”. Such a feature allows users to create their own custom G/M-Codes as it is shown below:

(| O Settings and Notes avic-save

Search Machine...
« % Power PMAC-NC16 B G-Codes
- <‘|= Controller
l Messages
. Status
Axes
E Tool
BB ncrile

Active G-Codes by modal group (Group0 is unmodal)

® Groupd None @ Custom G Group

@ Groupl GO0 - Rapid Traverse { Custom G-code group

%) Machine View

® Group2 G17 - XY Plane Selection
® Groups G20 - Inch Mode
@ Group19 G25 - Spindle Speed Detect OFF

H Login

o e o o 0 0 0 0

® Group? G40 - Cutter Compensation Cancel

@ Groups G49 - Tool Length Compensation Cancel

H Main

® Groupd G80 - Canned-Cycle Cancel

® Groupll G50 - Scaling Cancel

@ Group22 G50.1 - Mirror Image Cancel

® Group12 None

® Group13 G97 - Constant Surface Speed Cancel

® Group1s G64 - Cutting Mede (Cancel Exact Stop M

Tool Offsets
Work Offsets
Macro Table

G30 Secondary Return
CS2 Status

I Editor

CS3 Status

*- Custom Object

® Groupls G69 - Coordinate Rotation Cancel (B 25 = G (& 3

@ Group3 G90 - Absolute Command Mode
® Groups G94 - Feedrate Per Minute

W MacroVars

® Group10 G98 - Canned-Cycle Initial Point Return
L E Pins m Custom G Group  None
B setings
B Message Log 53.7 kB) All Custom G-Codes
Will Be Shown Under

W Status

B notes This Group

B eua

W Custom Page

i 050

To enable this feature, add the following line to “PowerPmacNC.ini" file:
CodeGroups="..\..\..\CustomExamples\bin\Debug\CustomExamples.dll;CustomExamples.CustomCodeGroups"

Another feature that this external assembly provides as an example is “Custom Object”. Such a feature creates an
extension for “Custom Page” members under “Power PMAC-NC16” section in “Machine View” tab. This feature allows
users to apply access restrictions and all other features that PPNC16 provides for logging and troubleshooting.
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6 @ You clicked the ENABLE button!

Search Machine...

~ [ Power PMACNC16 - Custom Object

- f\fl—. Controller Use this Custom Object as a starting point for your development.

(CustomObject help.)

Enabled false ( This double is connected to a variable on the controller.

Messages
. Status
Axes
[: Tool
BB NcFile
. G-Codes
. M-Codes
Tool Offsets
Work Offsets
Macro Table
G30 Secondary Return

52 Status

23 Machine View

(CustomObject.CustomDouble help.)

I Login

Control The
Components

B Main

I Editor

C53 Status

| Custom Object

Custom Object - Custom Double

@
3
5 (8]
m
=
|

v B Pins Custom Object
B seting: Included Under
— Power PMAC

B Message Log (545 KB) NCA6 Under

g Notes Machine View Tab
B Euta

I Status

M Custom Page

Categorize Log Values of
Components By Components
Assigning
Different Pins

0 0=

FkeyHandler:

This feature, as part of “CustomExamples” external assembly provides examples of having PPNC16 performs different
tasks based on pressing any of functional keys (F1-F12), Ctrl + functional keys, shift + functional keys, or Alt + any key. To
enable this feature, add the following line to “PowerPmacNC.ini" file:

Object="..\..\..\CustomExamples\bin\Debug\CustomExamples.dll;CustomExamples.FkeyHandler"

Example one, demonstrates how PPNC16 assigns different values to Power PMAC p-variable (P804) based on “Alt
+ key” combinations. Each combination has its own unique identification number. Therefore, controller can be
programmed to perform variant tasks based on each combination.

Example two and three, demonstrates how PPNC16 detects “Ctrl + Functional key” or “Shift + Functional Key”
combinations. Therefore, through SDK version, PPNC16 can be programmed to perform variant tasks based on each
combination.
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Example.1 Alt + Key Combinations:

@) User pressed Alt+F2

+ % Power PMAC-NC16
« B controtier
. Messages
l Status
Axes
[: Tool
B nerie
. G-Codes
. M-Codes
Tool Offsets
Work Offsets
Macro Table

(L 55 Machine View

B Main

M Editor

W MacroVars

I Status

Custom Page

Search Machine...

# F-Key Handler

Use this Custom Object as a starting point for your development.

[x=] System Key

PC sets the Alt+Key system key code when pressed, controller clears after reading.

(FkeyHandler.SystemKey help.)

Alt+F2 set the value
of this member to 91

F-Key Handler - 5, “tem Key

Example.2 Ctrl + Functional Key Combin

ations:

6 @ User pressed Ctrl+F5

hd [:PowerF’MAC—u 8
- Controller
. Messages
l Status
Axes
[: Tool
BB nCFile
l G-Codes
. M-Codes
Tool Offsets
Work Offsets

PRSI - Machine View

B Main

Macro Table
G30 Secondary Return

[ ey

CS2 Status

I Editor

Bl ® @ & 0 % 0 0 0 ¢

B
s
%
g
3
=
||

I Status

ustom Page

Search Machine...
# F-Key Handler
ject as a starting point for your development.
2 System Key
PC sets the Alt+Key system key code when pre . controller clears after reading.

(FkeyHandler.SystemKey help.)

When Ctrl + F5 is
pressed

F-Key Handler - System Key
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Example.3 Shift+ Functional Key Combinations:

pamistrator LB

Search Machine... L (73]
- [: Power PMAC-NE16 # FKey Handler
- Controller N Use this Custom Object as a starting point for your development.
X= =} System Key
PC sets the Alt+Key system key code when pressed, controller clears after reading.

(FkeyHandler.SystemKey help.)

M Login

When Shift + F3
is pressed

B Main

Tool Offsets
Work Offsets
Macro Table

I Editor

G30 Secondary Return

F-Key Handler - System Key

I MacroVars

B Status

“ Notes
B eun

I Custom Page

0 050

GridLengthAnimation:

This project handles the split-screen feature in PPNC16. As it was explained in “Run Screen” section when any
subprogram is called from another program, second screen slides up and splits the screen to two in order to show both
programs at the same time.

This project is provided as a reference ONLY . It is strongly NOT recommended to modify this project for any

reason.
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Laser2:

Laser2 is a small example, provided as part of “Custom Examples” which can be used as a start point for laser

applications development.

A E: Power PMAC-NC16
l Controller
l Messages
l Status
Axes
B Tool
BB ncFile
. G-Codes
. M-Codes
Tool Offsets
Work Offsets

AR i) Machine View

W Main

Macro Table

G30 Secondary Return

I Editor

*— F-Key Handler
CS2 Status
CS3 Status
*- Custom Object

W MacroVars

W Status

essage Log (58.6 KB)

I Custom Page

Hl 0=9

6 @ Settings and Notes auto-saved.

Search Machine...
3 Laser2
The Laser

(Laser2 help.)

B Peak Power ow Frequency
) (Laser2.Frequency description.)
E Pulse Duration 0.00 ms

Average Power 0.00W

& Pulse Energy 0lJ

B Gas false

Water false

E Laser false

Laser2 - Frequency

0.00 kHz
Laser2 Example with its
components, each link
to p-variable

NcLinePreparser:

This feature which is part of “Custom Examples” allows users to create custom parser in addition to PPNC16 parser. To
enable this feature, add the following line to “PowerPmacNC.ini” file:

NcLinePreparser="..\..\..\CustomExamples\bin\Debug\CustomExamples.dll;CustomExamples.NcLinePreparser"
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Visual Studio Code:

public bool ParseNclLine(ref string line, int lineNumber)

{

i P T T 1

if (string.IsNullOrEmpty(line) || string.IsNul

As soon as "Cat="is

if (!macros.ParselcLine(ref line, lineNumber
return false;

message

detected, PPNC16 generates this

if (line.StartsWith("Cat=")) perform your custom processing '

{ '
cat = line.Substring(4); ,

line = "";
g.Report(this, EReportType.InformationAlarm, "NclinePreparser: Cat={@}", cat);

PPNC16 preparser behavior:

LN C\NC\CustomParser.nc (17 lines. Parsing Complete) NeProgram.pme
3 1 open subprog 10008 // 05000
2 2 P724=0
g ‘ g 3 112 GPOGIBGES4
% H IE ﬁ i @ 4113 X0Y8
s PARSE DOWNLOAD  FNisHED | | 517 P724==1
-l 1 05009 N 6 duelle
> GoB GSB G54 ;;f(msaeea)
c
g e 9117 P265808=1
LR 4 Cat=5 o =
| § 5Dog=3
: /,’gish:S 11 1f(P265600<1)P265000=1
12 17 GBIX25Y25
75 .
E s As soon as "Cat="1is 13107 x50
™ detected, PPNC16 generates this 14 N7 Y50
message 15 N7 X25
16 N7 Y25
17 N7 P724==2
, 18 close
] » 19
! 20
@ D
5
3 /
E L4
s 4
[ ] "
D
=
& /
ia 0
[ ] Y4
&
- /
& U
£ /
S U
|

6 NeclinePreparser: Dog=3 I.
12/4/2017 2:32:46 PM *

6 NcLinePreparser: Cat=5
12/4/2017 2:32:46 PM

< <% -
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Multi-line pre-parser output example:

if (line.StartsWith("Cat=")) // perform your custom processing

When "square” is detected in

replaced according to this line

{
cat = line.Substring(4);
line = "";
g-Report(this, EReportType.InformationAlarm, "NclinePreparser: Cat={@}", cat);
¥
ilse if (line.StartsWith("Dog=")) "’ the NC program, it will be
dog = line.Substring(4); "‘
line = "* e
g.Report(this, EReportType.InformationAlarm, "NcLinePr‘epar‘se“ﬁo‘g:{a}", dog);
b - o
else if (line.StartsWith("Fish=")) “' l
1 «" l.
g-Report(this, EReportType.ErrorAlge® NC Error: Pre-parser, line {0} \"{1}\"", lineNumber, line);
return false; ." -
| & J;
else if (line.Equals("Square", System.StringComparison.InvariantCultureIgnoreCase)) ’
{
// Multi-line pre-parser output. Separate lines with "\n™ or "\r\n". y
line = "((Square Begin))\ndwell®\nif(P2650800<1)\n{\nP265000=1\n}\nif(P265000<1)P265008=1\nGBL X25 Y25\nX50\nY5@\nX25\nY¥25\n((Square End))";
¥

NcProgram.pmc

1 open subprog 10008 // 05088
2 P724=0

IR CANC\CustomParser.nc (1:7 lines. Parsing Complete)
z
1]
£
@
2 cl C
5 m E
=
bl 1 oseee
? Gee G98@ G54
c
£ EEPTRT]
N 4 Cat=5
| § 5 Dog=3
6 //Fish=5

8

B Main

When "square”
is detected in
the NC
program, it will
be replaced by
these lines

r;:
°
=3
@
=
||

I Statu:

7 Square -l-l-l-I-I-I-I-I-I-l-l-l-l-l-l>

T 312 GeeGoeas4
ﬁ i @ 413 Xeve
PARSE DOWNLOAD FINISHED B 5 N7 P724==1
. 6 dwell®
7 if(P265800<1)
81
9'N7 P2650@00=1
10}
11 if(P265000<1)P265000=1
12 N7 GB1X25Y25
13:N7 X508
14 N7 Y5@
15 N7 X25
16:N7 ¥25
17:N7 P724==2
18 close
19
20

I Custom Page

6 NcLinePreparser: Dog=3

12/4/2017 2:32:46 PM

6 NcLinePreparser: Cat=5
12/4/2017 2:32:46 PM

Q MacroProcessor() is used to support #define macro substitutions. Delete this line if it is not desired to

support such a feature.
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PageCustom:

This project allows users to add a custom panel as a “custom tab” or “custom page”. Also it allows users to shift the
custom made panel in a main screen from left to right or center. Such settings are all configurable in “PowerpmacNC.ini”

file as it is shown below:

UserPage="..\..\..\CustomExamples\bin\De

RightCustomFrame="..\..\..\CustomExamp

0bject="..\..\..\CustomExamp1es\bin\DebuE

CustomTab="..\..\..\CustomExamples\bin\Debug\CustomExamples.d11;CustomExamples.PageCustom"
LeftCustomFrame="..\..\..\CustomExamples\bin\Debu \CustomExamp]es.d11;CustomExamp?
CentercCustomFrame="..\..\..\CustomExam 1es\b1n\DeE

qes\bin\Debug\CustomExamp

\Customexamples.d11;CustomExamples.Customobject”
ug\Customexamples.d11;CustomExamples.PageCustom"”

es.PageCustom”
ug\CustomExamq1es.d11;CustomExam€1es.PageCustom”
es.d11;CustomExamples.PageCustom”

] C:\NC\Macro Include File Test.nc

g
5
:
5
3
b
]

M-CODES M5 M@9 M1 M23 M4l M43 M78

B Status

B Custom Page

"y
(oo

(Bottom Edge)
PROGRAM LOADED:

0 O:0

H (LPROG POS J(_REL POS ](_MACH POS )(_CMD POS | FEEDRATE RAPID SPINDLE TOOL CHANGE
o Custom Panel Custom Panel ) ) COCE)  mee Tee :g;g Custom Panel
E
: X 0.0000 Coa ). o) e O
3 ENABLE ENABLE ENABLE
: % TORQUE | FE: 0.0000 DTG: 0.0000 (aeas ) (0% ) CHANGE CYCLE
( e ( ( ( e START
UEUE WORK TOOL
DISABLE Y e . @0@0 DISABLE ‘ ¢ AUTO ] (B Q(g) l 4 DL IE OFFSETS]VDFFSETS]C"HM PEEEW DISABLE
. 5 ( FEED
This is an example custom % TORQUE | FE: 0-0000 JIES Llii This is an example custom ALARMS ‘ HOLD This is an example custom
panel. It responds to panel. It responds to . panel. It responds to
Skin changes and is Z e @00@ Skin changes and is ‘ Skin changes and is
registered for foreign . registered for foreign Custom Panel . registered for foreign
Language translation. % TORQUE | FE: oo DT Language translation. ‘ ABORT  language translation.
Program Position  yy1TS INCH (620) Program Position q Program Position
2 FEEDRATE  AcT: 0.00 oD: 0.00 DISABLE
b FEED:  100% RAPID: 100% FPM
M | Custom Panel SPTNDLE .00 g.00 | Custom Panel TOmOCETD Custom Tab
Left i : - paneL. 1% responds Custom Panel
oft Side 100% T Center skin changes and is Right Side
registe
TOOL T08 Hee Dod Pl T OPTION g
G-CODES  GO® G17 G20 G25 G40 G49 G8O G5O ez R STOP
G50.1 G97 Gb4 G69 G9@ GO G98

Press the CYCLE START button to run, or CLEAR to select another program.

& Administrator 12/1/2017 2:65:29 PM [ B

SINGLE
BLOCK
BLOCK

SKIP

DRY
RUN

LOG oUT

(Bottom Edge) (Bottan Edge) (Bottom Edge)

v
either feature, will be applied to all.

PageLaser2:

In the above example same “Custom Panel” is used in different places. Therefore, a change of its component using

This example as part of “Custom Examples” external assembly is implemented to be used in conjunction with “Laser2.cs”
project. Activation of such feature will add the following based on a chosen option in “PowerpmacNC.ini” file as either a

page, tab, or panel:
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(no file selected)

G58.1 G97 GA4 G69 G99 G94 G9B

AVERAGE POWER

& Administrator 12/6/2017 1@:36:48 AM [ 9

P (Pros Pos J(_REL Pos [ macH Pos [ o Pos FEEDRATE RAPID SPINDLE TOOL CHANGE
¥
= X e aeee Laser COCy) (=) - JC+ ) Mes Tee
. o Cw > Cam ) (O
f x s e oomone eaws PEAK POWER
= CYCLE
Y ©.0000 @ e@ w (o [tme | goon [t oo Jioser roce| s sTART
) (% ToRQUE | Fe: .0800 DIG: 2.6000 L]
= FREQUENCY .
g FEED
Q
H 0.0000 i
% TORQUE | FE: ©.0000 DTG: 9.0000 @ @@ kH Z v
UNITS INCH (G20) ]
FEEDRATE  acT: 0.00 co: 2.00
FeeD:  100% RePTD: 100% ton PULSE DURATION Laser2 ARORE
SPINDLE 0.20 0.00
- - @ @@ Tab
TooL Tee Hee Dee m S
G-CODES GO G17 G20 G25 G40 G439 G30 G50 . RESET

W Editor

M-CODES MB5 M@S M1e M23 M41 M48 M7B

OPTION
STOP

0.00 W

DRY

FEED =
HOLD

% PULSE ENERGY

L 0.00 J

Lasera (GAs ) (WATER) (LASER) o
% .-> Page

| |

LOG OUT

u 0%0

AUTO MODE: Press the LOAD button to select a program.

(IJ @ Settings and Notes auto-saved.

Search Machine...
= Fre e a
« [ Power PMAC-NC16 I3 Laser2
: The Laser

X PeakPower __00OW |

E Peak Power

2 Machine View

. Status

Axes

[‘: Tool

BB ncFie

. G-Codes

. M-Codes
Tool Offsets
Work Offsets
Macro Table

M Login

H Main

G30 Secondary Return

-
=
£
i
|

M MacroVars

essage Log (8.2 KB)

Notes

B eua

M Laser Page

B Frequency 0.00 kHz

(Laser2.PeakPower description.)

Pulse Duration
Average Power
&8 pulse Energy
Gas

[x= RUETE

Laser

0.00 ms
0.00W
0.00)
false
false

false

Laser2 - Peak Power

Laser2 Page,Tab, or

Panel Components

64-bit f]
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=4 “PowerpmacNC.ini” file can be configured in different ways to be shown as a tab, panel (left,right, or center), or
page as shown below:

Object="..\..\..\CustomExamples\bin\Debug\CustomExamples.d11;CustomExamples.Laser2"
UserPage="..\..\..\CustomExamp1es\b1n\Degug\CustomExamp1es.d11;CustomExamp1es.PageLaserZ"
CustomTab="..\..\..\CustomExampTles\bin\Debug\CustomExamples.d11;CustomExamples.PageLaser2"
;LeftCustomFrame="..\..\..\CustomExamples\bin\Debug\CustomExamples.d1]1;CustomExamples.PageLaser2"
CenterCustomFrame="..\..\..\CustomExamples\bin\Debug\CustomExamples.dl11;CustomExamples.PageLaser2"
;RightCustomFrame=""..\..\..\CustomExamples\bin\Debug\CustomExamples.d11;CustomExamples.PageLaser2"

PageMain2:

This project as part of “Custom Examples” allows user and developers to modify the “Main” PPNC16 page according to
their custom designs. Following figure shows default components that come and load with this feature when application
starts based on “PowerpmacNC.ini” configurations:

- - v
@E-le-5¢TR| 0 p -
Search Solution Explorer (Ctrl+;)
(no File selected) Aministrator Date and Time , .
P [PRos Pos ) Rer pos ] [_mack pos J(_om pos ) FEEDRATE RAPID SPIIDLE TOOL CHANGE mages
e () COGD CIC) resor [ g b o Coontitincs
% TORQUE | FE:  123.0600 DIG: 133,456.0008 C o ) ( — ) om ) MODE b € CustomCodeGroups.cs
Az 123,458.8228 P © CustomObject.cs
% TORQUE | FE:  123.0000 DTG: 123,456.0000 (_ 100%x ) (_ 100% ) (caanee ) CYCLE
a3 123,456.0000 - ~ - - - ~ | | sTaRT L] DeviceMembersaml
e R e P T e [ P b c FheyHandiercs
o R T ! — b o= GridlengthAnimation.cs
% TORQUE | FE:  123.9000 DTG: 123,456.0000 HOLD b v Laserd.cs
L. 123,456.0000 b €= NelinePreparser.cs
% TORQUE | FE:  123.0000 DTG! 123,456.0000
= P — b [ PageCustom.xaml
% TORQUE | FE:  123.8000 DTG: 123,456.8080 b <L) Pagelaser2xaml
a7 123,456.0200 4 [} PageMain2xaml
% TORQUE | FE:  123.0000 DTG! 123,456.0000 RESET | 2 fdl PageMaindsamics [P
28 123,456.0200 b % PageMaind P
% TORQUE | FE:  123.0000 DTG! 123,456.0000 b [} Pagenichionit ' Open With..
. OPTION L) PageNcMonitorxami
) 123,456. 0000
% TORQUE | FE:  123.8000 DTG: 123,456.0088 21 b L) PageSlidersaxaml < View Code
a8 123,456.6000 &) Reference PowerPmacNCil [ View Designer
% TORQUE | FE:  123.0000 DTG! 123,456.0000 sﬁ[[yf[;_: I SkyBluesaml
UNITS INGH (628) b e Stingray.cs Scope to This
FEEDRATE  acr: 500.00 <o 355,64
e 1060 S pree Fon o b &lEE] CustomPreparser B MNew Solution Explorer View
SPINDLE 151,::’? la,zii SKIP 4 v[c¥] PowerPmacNC fc) View History..
TooL Te1 He1 De2 b &P Properties Compare with Unmodified...
G-CODES  G08 G54 GSO.1 G22 GA@ G54 GSo.1 b =m References ]
= RUN » FULA ame (Annotate)
N-CODES M3 M@7 MO3 ME7 MB3 MaT Mp: Me7 4 Images X Delete o=t
B3 Ma7 b L 5
Loy anguages F Properties Alt+Enter
STICKY COMMENT 4 MV Skins
i DEMO 1ODE +I71 MVSkin Bright Blue.xaml
+ ) _MVSkin Greenxaml

PageNCMonitor:
This is another feature provided under “Custom Examples” that allows users to add “NC Program Execution Monitor” as

a custom page, tab, or panel upon its activation in “PowerpmacNC.ini” file.

UserPage="..\..\..\CustomExamples\bin\Debug\CustomExamples.d11;CustomExamples.PageNcMonitor"
CustomTab="..\..\..\CustomExampTles\bin\Debug\CustomExamples.dl1;CustomExamples.PageNcMonitor"
jLeftCustomFrame="..\..\..\Customexamples\bin\Debug\Customexamples.d11;CustomExamples.PageNcMonitor"
CentercustomFrame="..\..\..\CustomExamples\bin\Debug\Customexamples.d11;CustomExamples.PageNcMonitor"
;RightCustomFrame="..\..\..\CustomExampTles\bin\Debug\CustomExamples.d11;CustomExamples.PageNcMonitor"

= Ifitis desired, a frame can be shifted to left, center, or right side of the main page by modifying the
“PowerpmacNC.ini” file.
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IN FEED HOLD:

C:\NC\Can-Cycle_Parametric_PMAC Mative.nc (1:49 lines. Download Complete)

Press the CYCLE START button to resume, or ABORT to cancel.

£ Administrator

Elapsed Time: ©0:80:01 £l

PROG P05 J(_REL POS ) (_MACH POS |(_CMD POS FEEDRATE RAPID SPINDLE TOOL CHANGE
.E 280G PoS J_REL POS )(_acit Pos |(CHD POS ] NC Program Execution Menitor @ (D C) Me6 Tea
=
& X 1 . eeee -ParametriciPMAC Native.nc 9 / 49 lines (18%) C 0% J & ex D) (e ) c:)
g [ TORGUE) Fe: .0800 DTG: .0 5 C_wex ) ( 1eex )
= 02 °
Y 2.0000 N T P -
% TORQUE | FE: ©.9600 DTG: 0.9000 A N . . .
. 0 04 = -eiPar‘ametrlciPMAC Native.nc E / 4% lim
o a5 G54 G17 GBO X@ Ye i
H Z -0.3500 . ]
[ Q| % ToRQUE | FE: 2.0800 DTG: 0.0008 7 3% -
UNITS INCH (620) 28 G43 H1 70.25 a3 '
FEEDRATE  acT- .00 oo: 70.00 84
e e n 83 G99 GB3 X1 Y2 7-8.5 08.15 RO.2 DB.1 o e wo e m
SPINDLE 1,000.80 1,000.080 1e G98 X2 ;f e - '
. . 06
[ B ool T T S 11 (Using Bolt Ar‘c). o ™
G-CODES G096 G17 G2@ G25 G4B G43 GB3 G50 12 G71 I1 199 K4(Using Belt Arc)s3e . GA3 H1 78,25 1
5 650.1 G54 G97 G64 G6O G9@ G94 G399 13 //Check If Spacing Is Done Properly! S {';_é 683 X1 Y2 7-8.5 00.15_M0.2 DB.1
ﬁ M-CODES ~ M@3 MBS M1@ M23 MA1 M48 M78 14 Mee 18 G98 X2 : : : :
15 Go1 Y1 .
| | 16 . 11 (Using Bolt Arc)
" 17 |P18@@3 +- P10083 + 1 g
;‘; 18 G98/*Do Not Use G9@ For Rev5.4%/G98 X3 1 NC Program Execution Monitor
3 19 Gse
,rg_‘é 20 //MS iz Tab
[ ] 2 ((ch i i 17
NC P 22 if(p| NC Program Execution Monitor ” -
rogram 23 18 G9@/*Do Net Use G99 For Rev5.4*/G98 X3
~ . . ! Center Panel P
8 Execution Monitor 24 Gos o
= 20 M98 P@e3s9
=] 25 G7e
g > Page e PreoST=TT 21 ((Check P1800))
L 27 ((Check P110080)) ;; if(P1eeee == 1)
28 if(Pl1eee > P9P@@){G91 P10082 =0.5} Th tem cs1 xS A 7 0.5 RO S1006 F15
29 else {G96 PleeB2 = 1} = 0 T I S : :
e v[P1e602] 26 Pleeel = 5.5
31 G808 -
@m0 27 ((Check P11@ee))
5 i 28 if(Pl1@@e > P9@e@){G91 P1eee2 -0.5}
m 29 else {G9@ P1@@@2 = 1}
35 /while(P108@3 —= 1) {} 3 VIPET

AUTO
MODE
CYCLE
START

n
m
m

oo

RESET

OPTION
STOP

SINGLE
BLOCK

BLOCK
SKIP

LoG oUT

B
g2

PageSliders:
As part of “Custom Examples” this feature provides different pages that activation of each will make the active page
slide over the previous one in an animated way using “GridLengthAnimation” based on a define “TimeSpan”.

P

variable or fix value to set this timer.

£

NE’J By default the value of a timer (TimeSpan.FromMilliseconds(value/variable)) is 400 milliseconds. Users can use a

NE’J If it is desired, each page can be designed to have its own theme and skin. By default, skin for each page get set
according to the chosen skin under “Settings”.

P

\Elﬂ "PageSliders” feature is a very useful tool if users or developers are planning to have multi coordinate systems.

“Main” page with its feature can be implemented in different pages with respect to the chosen page and coordinate

system.
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Ll C:.\NC\Can-Cycle Parametric PMAC Native.nc L Administrator 12/6/2017 1:008:31 PM [ [&
= e ([PRDG.POS ) [ REL POs | MAch Pos |[ o Pos | FEEDRATE RAPID SPINDLE TOOL CHANGE
E X 1.0000 C ) COC) (D= mes Tee AuTo
! WATER JET . C e O Cex ) e ) C O pooe
: STwE e osseors o
=
- Y 2. 0000 |Gum| 2% | wror [ i resisoes| 7 |

% TORQUE = FE: 8.eee8 DTG: 0.eee8 \
. 1 0geee .
g Z -0.1144 :#w0-o \
= % TORQUE | FE: -2.8004 DTG: -8.8358 s#lel = @ :
L] UNITS INCH (G28) 4#102 = 3

FEEDRATE  ACT: 8.8 cno: 7e.e8 S GOe G99 G54 G17 G8e@ X0 YO

e 1@9% e 180% RN - .

SPINDLE 0.08 1,000.00 b Gel F7e PageSIlders

1083 cr 7 Sleee Me3
TooL Tea Hel Dee Tab

G-CODES GO1 G17 628 G25 G248 643 GB3 G658 5G43 H1 78.25
G58.1 G54 GI7 G64 GED G99 GI4 GID %G99 G83 X1 Y2 Z-0.5 Q0.15 Re.2 De.1

10 G98 X2
11 (Using Bolt Arc)
12 G71 TI1 798 K4(Using Bolt Arc)S3@

M-CODES M@3 M29 M10 M23 MA1 M4E M73

I Editor

(Water Jet Controls) ti l,\-;;;heck If Spacing Is Done Properly!

OPTION
§“ . 15 G91 Y1 sTOP
=)l | PageSliders 16 Me@
< Left Panel 17 |P1@@a3 += P18883 + 1
(] 18 G9@/*Do Not Use G98 For Rev5.4%/G98 X3 §$

19 Gge
» 28 /M98 PPBR99
3 PageSliders 21 ({Check Pleeee)) —
2 Page 22 if(P10@@@ == 1) o
g 23{
- 24 G98 GB1 X5 Y4 Z-0.5 Re.2 S1@@@ F15
L 25 G7@ I1 1@ K8
26 Pl@@el = 5.5
27 ((Check Plleee)) .

‘
CLEAR FIND GOTO - MID-PROG LOG OUT’
TORCH NC FILE | |REPLACE LINE . START

PROGRAM LOADED: Press the CYCLE START button to run, or CLEAR to select another program.

Stingray:

This unique project as part of “Custom Examples” generates a CSV file that contains arbitrary chosen P-variables (P850-
P852). This project includes two custom M-Codes such as M41 (Hold downs OPEN) and M42 (Hold downs CLAMPED).
Upon M42 execution, PPNC16 creates a “Test.CSV” file that includes latest values of P850-P852. In this example,
pressing F3 on a keyboard will create the same outcome (for testing and simulation purposes.) Activate such a feature
by adding the following to the “PowerpmacNC.ini” file as follow:

lCodeGroups=" o\ N\ \CustomExamples\bin\Debug\CustomExamples.d11;CustomExamples.Stingray" l

public enum EHoldDownsGroup

{
[Description("M41 - Hold downs OPEN")]
MAl,
[Description("M42 - Hold downs CLAMPED")]
Md2,

¥
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M41 by default is active as follow:

@ Feedrate Override Group ~ M48 - Feedrate Override Cancel OFF
Tool Offsets ® B Axis Group M78 - B Axis Clamp
Work Offsets (1] Subprogram Group MNone

Macro Table () Hold Downs Group M41 - Hold downs OPEN

G30 Secondary Return
Custom M-Codes
Group

M-Codes - Hold Downs Group

E _ M41 - Hold downs OPEN
1 ins

ettings

B Message Log (15.2KB)

Execution of M42 or pressing F3 will create a Test.CSV file as follow:

Active M-Codes by modal group
@ Program Group MOOQ - Compulsory Program Stop @ Hold Downs Group
@ Spindle Group MO03 - Spindle Rotation Normal \ Hold Downs M-code group
@ Coolant Group M09 - Coolant OFF
# Chuck Group M10 - Chuck Open
@ Threading Group M23 - Threading Gradual Pull-Out ON
@ Gear Range Group M41 - Low Gear
@ Feedrate Override Group  M48 - Feedrate Override Cancel OFF
@ B Axis Group M78 - B Axis Clamp

@ subprogram Group None

(_1) Hold Downs Group M42 - Hold downs CLAMPED

M42 s Executed M-Codes - Hold Downs Group

M42 - Hold downs CLAMPED

Power PMAC-NC Software User Manual ©2014 Delta Tau Data Systemes, Inc.

MName Date modi;’ied Type Size |~ file T
.. Backups 12/6/2017 3:42 PM File folder E'M-Arﬁ;g
. Temp MNC 12/6/2017 3:14 PM File folder ;"Eﬂ.d b
\. Skins 12/6/2017 10:34 AM File folder PowerpP
. VCPP4 12/6/2017 10:34 AM File folder startu
ﬁ Test.caw 12/6/2017 3:51 PM Microsoft Excel C... 1 bE 'I n
0| PowerPmacNUblates.rif 12/6/2017 3:47 PM Rich Text Format 1 | direct
u Data Systems
- e
Search Machine...
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Values Of P850..P852 in Power PMAC IDE terminal

window:

Terminal: Online [192.168.0.200 : 55H]

P850..852

OR1=R /
P251=6.40000000000000036

P852=10.199999999

Tl Tl

Tools:

— FTaTaTaTalalalaTalaTataTalalateTa
Pul:ﬁll l:l ..1.| 00000000000003

il Nl i Nl ol Nl T Nl N N Nl N Nl Jh

s TaTalatalalalatalalalatalals]

all 3{ Cut
ER Copy -
Paste R i
- % Format Painter
Clipboard T
Al w7
A B
1 5.4 0.4
2

Test.CSV file contents latest values of P850..P852:

This project is designed specifically for laser applications. This section of the manual is dedicated to explain this project

in more details. This project can also be used by users and developers as a start development point to merge their

customized software needs. As can be seen in the following figure, this project includes two soft panels (one made

specific for laser applications and the other it’s a custom one), laser table (which includes T-Code, Speed, Power,

Frequency, Height Offset, and Path Offset), and laser status.

4 Tools

4 5 & Properties
& €% AssemblyInfo.cs
[ =B References
4 Irages
[+ SupportClasses
a1 DeviceMembers.ml
4 5c* Lasercs
I & ESeftPanelCommandCodes
b & ESoftPanelStatusBits
b= EPowerMode
- "=, Laser
b %, LaserParameters
4 5% LaserPagexaml
b &7Y LaserPagexaml.cs
4 5% LaserSoftPanel xaml
b 57 LaserSoftPanelxaml.cs
4 5[0 LaserStatus.aml
b &Y LaserStatusxaml.cs
4 5% LaserTablexaml
b 579 LaserTablexaml.cs
al) SkyBluexaml
4 5[ SoftPanel2xaml
b 57 SoftPanel?.xaml.cs
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In order to enable this project including its features by adding the following to the “PowerpmacNC.ini” file as follow:

[Machine Constructor]

; ToDO: Specify the machine type (Standard or Custom)
; The Custom machine type depends on components Toaded from external assemblies. (See documentation.)

MachineType=Custom

= ”Custom” machine will load PPNC16 basic features. Features which can be activated are soft panel, Tool offset
table, and Tool Tab. Following figure is provided as a reference to show how “Custom” machine looks like:

Custom Machine:

&]

#=3 Machine View

] Editor m |jL0gm

] MacroVars

X

% TORQUE FE:

Y

¥ TORGUE" FE:

Z

[ TORQUE™ FE:

(no file selected)
("ProG Pos |(_ REL P0S |( MACH Pos |(_ CMD POS | ¢
. 1§ ) ) ) o OUEE

2 .0000 -

©.e000 DTG: 0.0000

2.0000

©.0000 DTG: 8.8000

10.4870

©.e000 DTG: 0.0000

UNITS INCH (G28)

FEEDRATE ACT:

FEED: 108% RAP

SPINDLE

TOOL Te1

G-CODES  Gee
G58

M-CODES M3@

AUTO MODE :

6.00 owo: 806.00
D: 1088% FPM
15,000 13,999
188% cuT
H@1 De2
G17 G280 G25 G48 G43 GB8e G5
-1 G54 G97 G64 G69 G99 G94 G938

Mas Me9 Mle M23 M41 MAE M7E

Press the LOAD button to select a program.

L Administrator

1 (no file selected)

12/7/2017 2:32:09 Pv El [H

AUTO
MODE

Tool table can be added as a subassembly to a custom machine by adding the following line to the “PowerpmacNC.ini”

file:

ToolTable="..\..\..\Tools\bin\Debug\Tools.d11;Tools.LaserParameters"”
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[EI 6 O Administrator & D E
g Search Machine... QRN
= ~ &F power PMAC-NC16 @ =t Laser Parameters
2 A
% ~ & Controller @ f\»/ Laser parameters table
= | Messages @ eed Po Frequer Height Offset  Path Offset  Desc =
) 5

L Status d 0 0 0 7.9470 in 0.0000in  (empty)
_ 17 Axes @ . i

= ] 0 0 0 -9.2270 in 0.0000 in (empty)

I NE NC File Q
: 0 0 0 -11.0670 in 0.0000 in em

[D |_ G-Codes @ (empty)
_ |_ M-Codes @ ete 4 0 0 0 -13.3170in 0.0000 in (empty)
g Pa eter TO5 0 0 0 -16.7370 in 0.0000 in (empty)
O EEH Work Offsets of 7™ — 0 0 -191770in  0.0000in  (empty)
_ E3 Macro Table o] 0.0000in  (empty)
g 1 G0 Secondary Return @ Custom MaChlne With Tool 0.0000 in (empty)
)

0 . Table Activated 000001 (empty)
" eter T1 0 0 0 0.0000 in 0.0000 in (empty)
= ' |’—? Fins eter TI1 0 0 0 0.0000 in 00000in  (empty)
= fied) Settings . ;

] = [ 0 0 0.0000 in 0.0000 in (empty)
= ﬂ Message Log (4.8 KB)

N e 0 0 0 0.0000 in 00000in  (empty)

LI Notes
.“':flb EULA eter T14 0 0 0 0.0000 in 0.0000 in (empty)
eter T15 0 0 0 0.0000 in 0.0000 in (empty)

e eter T16 0 0 0 0.0000 in 0.0000 in (empty)
i 17 0 0 0 0.0000 in 0.0000 in (empty)
=L ater TIR 0 n n N ONNM in NANON in famnhi
B mcr 23.6550 (12/7/2017

Tool tab can be added to a custom machine by adding the following line to the “PowerpmacNC.ini” file:

Tool="..\..\..\Tools\bin\Debug\Tools.d11;Tools.Laser"
ToolTable="..\..\..\Tools\bin\Debug\Tools.d11;Tools.LaserParameters"”
ToolTab="..\..\..\Tools\bin\Debug\Tools.d11;Tools.LaserTable"

[al (no file selected) X Administrator 12/7/2017 3:36:25 PM 3 ¢]

[_PROG POS |[_ REL POS [ MACH POS |[_ CMD POS | ¢

E — | » O | ¢ : AUTO
) )

% X 2 ] eeee T-Code ' Leisls Offset Path Offset . —
Ell MTTTORQUE™ re: 8.8088 DTG: 0.2000

% T-Code 1 ! ‘

"N 2.0000 o Hachne Win

% [ TORQUE~ FE: 8.00088 DTG: 0.6080 T_code Activated

i / 10.4870 1-code —T70
g % TORQUE™ FE: 9.0000 DTG: 6.608@ T-Code -16.7370

= In this project by default components are referenced in subassemblies. Therefore, “ToolTable” subassembly is the
only one that can be activated as standalone subassembly in this project.

& Number of tool offsets is set to 100 by default. This project by default only supports 31 tools. Therefore, to activate
this project, users are required to set “ToolOffsets” to 31. Any value higher than 31, will cause PPNC16 showing an error

message during the start up.
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4

In order to add “Tools” and “Soft Panel” features for laser applications, in addition to “MachineType = Custom”
modification, add the following to the “PowerpmacNC.ini" file:

Tool="..\..\..\Tools\bin\Debug\Tools.d11;Tools.Laser"
ToolTable="..\..\..\Tools\bin\Debug\Tools.d11;Tools.LaserParameters"
SoftPane1="..\..\..\Too1s\bin\Debug\Too1s.d11;Too]s.LaserSoftPane1"
StatusPanel="..\..\..\Tools\bin\Debug\Tools.d11;Tools.Laserstatus™
ToolTab="..\..\..\Tools\bin\Debug\Tools.d11;Tools.LaserTable"
CentercCustomFrame="..\..\..\Tools\bin\Debug\Tools.d11;Tools.LaserPage"

(no file selected) A Administrator 12/8/2017 8:58:49 AM : ¢}
("PROG POS |(” REL POS )( MACH POS )(_ CMD POS ) SPEED OVERRIDE RAPID OVERRIDE POWER OVERRIDE LASER PARAMETER

X 2 . @% CO D change to Too| | 10

% TORQUE FE: 0.0000 DTG: 0.9000 .‘_/' o Mg 9' Y \ CYCLE
» \ = = START

/o N AN
Y 2.0000 //s: ~ m o
L f \ - OFFSETS | @ pARAMS

% TORQUE™| FE: 0.0008 DTG: 0.0000

Z 10 . 487@ ) Laser Tool

FETOROUE"_FE; 0,0000 DIG: 2.0000 # s _ Tab/Tool Table ABORT
UNITS INCH (620) \ Laser Soft

FEEDRATE  acT: 9.0 o 80.00 /@y o N\ Panel
FEED:  190% | RAPID: 106% FPM [ @~ A RESET
POWER 0.00 2,000.00 | ||

100% cut [ ®=

T-CODE __ Te5 Hes Dee — OPTION
G-CODES  Geo G17 620 G25.5#0 GA3 680 G50 Frequency (kHz) Laser Custom oP

G50.1 G54 Gogg¥t4 GB9 G98 G94 G98

Panel
M-CODES 30 o0 M16 M23 M4A1 MAB M78 SINGLE
BLOCK

Laser Status
Panel BLOCK

FEED
HOLD

[ MacroVars [ Editor m | Login 5”:_; Machine View E

AUTO MODE: Press the LOAD button to select a program.

-4 Change the “CenterCustomFrame” to “LeftCustomFrame” or “RightCustomFrame” if it is desired to shift the panel
to the left or right side of the “Main” page.

& Ifitis desired to add “Laser Page” as a custom tab in “Main” or as a user page, add the following

“PowerpmacNC.ini” file:

UserPage="..\..\..\Tools\bin\Debug\Tools.d11;Tools.LaserPage"
CustomTab="..\..\..\Tools\bin\Debug\Tools.d11;Tools.LaserpPage"
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Data Folder:

“Data Folder” includes template folder for CNC files, message log files, notes, PPNC16 setting files, and some other
miscellaneous files. PPNC16 by default, uses the folder which contains the executable file to save all mentioned files and

folders. However, if it is desired, “PowerPmacNC.ini” file can be configured as follow to create a “Data Folder” according
to the provided path:

|; optional: Specify a folder other than the exe directory for Settings, Messages, Notes, etc. I
;DataFolder="cC:\MyData\PowerPmacNC"

= | -
. j=| . » Computer » Windows7_ I ata » PowerPmac 3 - Search PowerPmachNC
&) Comp Windows7_05 (C:) » MyD P PrmachC 3 2|
Organize » Include in IibrLr - Share with - Burn MNew folder =~ H l@l
- -
S Favorites ‘ ol MName Date modified Type Size
Bl Desktop u . Backups 12/8/2017 9:58 AM File folder
& Downloads ‘ ., Temp NC /2017 11:09 AM  File folder
=] Recent Places - ] CodeSnippets.cs Visual C# Sourcef... 2KB
1M dt-x1600 ‘ 5] CodeSnippets.vb Visual Basic Sourc... 2KB
& OneDrive - omronam = | PowerPmacNC_Messagelog.bdt 12/8/2017 4:00 PM Text Document 12KB
‘ L g PowerPmacMNC_Motes.rtf 12/8/2017 4:00 PM Rich Text Format 1KB
4 Libraries L i =] PowerPmachC_Settings.aml 12/8/2017 4:00 PM XML Document 4KB
5 Documents ‘ | PowerPmacNC_Settings_Old1 xml /8/2017 9:57 AM XML Document 4KB Select a file to preview.
J‘- Music L 2] PowerPmacMC_Settings_ Old2.xml 7 9:57 AM XML Document 4 KB
(=] Pictures ‘ 2] PowerPmacMC_Settings_Old3.xml 12/8/2017 9:47 AM XML Document 4KB
E Videos E ,
1M Computer n ‘
B wi :
;W'”d° "My Data" folder location
Ls - -
el and its contents upon its
o Arman, . .
activation
, 10

HTTP Server, Telnet Server, and MT Connect:

PPNC16 provides three different tools which make users capable of monitoring machine variables and states. Such
supervisory interfaces can be synced with users’ custom supervisory applications in order to fully monitor and control
machines on a manufacture floor. Each tool can be activated by configuring the “PowerPmacNC.ini” file as follow:

; Optional: Add HTTP Server, Telnet Server or MTConnect Adapter support to the application.
HttpServer=true

TelnetServer=true
MTConnectAdapter=true

' In order to activate the “MTConnect” properly “MTConnectAdapter” is required to be enabled by configuring the
“PowerpmacNC.ini” file as follow:

' MTConnectAdapter="..\..\..\CustomAdapter\bin\Debug\CustomAdapter.dl1;CustomAdapter.MyAdapter” |
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Following figure, demonstrates these three features:

m 7 Running Administrator

s iy Search Machine...
> K 9 Power PMAC-NC16 o] £ HTTP Server
-JE - Controller @ > The MCF HTTP Server.
= Messages OF @ service Status Disabled (Will not Start) [z} Web Page =
ol |_|!l Status Of 3 port 80 'V The "App.html” web page.
= 12 Axes O} {2} Options None HTTP Server - Web Page
§| 9 Tool @ MTConnect Devices MTConnectDevices.xml [ (no file selected)
O e nerie (B webPage _ (rofileselected) |
- U] G-Codes @
g |_[JJ M-Codes @
[J EFH Tool Offsets @
_ EEH Work Offsets Q
% FH Macro Table @
w
0O 1% 530 Secondary Return @
s, 5 pins
ﬂ:l | Settings

a Message Log (13.7 KB)

m Notes

2l EULA

Enable/Disable each
feature by using this
button
4]
?nl Motion Commander Foundation __0)
© 2017 Greene & Marehesd Enginesing, Inc. g
] mcr 236550 (12/7/2017) (V] #2l B Drag files to open H rersistent
HTTP Server:

Enable the “HTTP Server” by either right clicking on it and click on “Enable” or highlighting the “HTTP Server” and click
on a small button as it is shown in figure above. “Service Status” reports the status of “MCF Http Server” using a port
number 80 by default. After “PowerPmacNC.ini” is configured and PPNC16 application is restarted, as the application
loads up, a small icon which is for MCF HTTP Server, appears.

@ @

B R & &

Customize...

| Motion Commander Foundation HTTP Server

=)=l = |

Running (port 80) C:\Users\arman\Documents\GitHub\PowerPmacNc16-Internal - 1

2017-12-11715:27:11-08:00 Sample:Controller.SystemTime=06:46.04
2017-12-11715:27:12-08:00 Sample:Controller Heartbeat=A161
2017-12-11T15:27:12-08:00 Sample:PowerPmacNC Uptime=00:22:04 4435384
2017-12-11T15:27:12-08:00 Sample:PowerPmacNC Lifetime=17.37.16.7945992
2017-12-11T15:27:12-08:00 Sample:Controller Heartbeat=A162
2017-12-11T15:27:12-08:00 Sample:Controller SystemTime=06:46:05
2017-12-11T15:27:13-08:00 Sample:Controller Heartbeat=A163
2017-12-11T15:27:13-08:00 Sample:PowerPmacNC. Uptime=00:22:05.5412039
2017-12-11T15:27:13-08:00 Sample:PowerPmacNC Lifetime=17.37.17.860323%
2017-12-11T15:27:13-08:00 Sample:Controller Heartbeat=A164
2017-12-11T15:27:13-08:00 Sample:Controller SystemTime=06:46.06
2017-12-11T15:27:14-08:00 Sample:Controller Heartbeat=A165
2017-12-11T15:27:14-08:00 Sample:Controller Heartbeat=A166
2017-12-11T15:27:14-08:00 Sample:PowerPmacNC. Uptime=00:22:06 5859439
2017-12-11T15:27:14-08:00 Sample:PowerPmacNC Lifetime=17:37:18.9037237
2017-12-11715:27:14-08:00 Sample:Controller.SystemTime=06:46.07
2017-12-11715:27:15-08:00 Sample:Controller Heartbeat=A167

-
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Se? If the MCF HTTP Server fails to start or stops working, the highlighted green button, shown above, will become red.
Therefore, the MCF HTTP Server is required to be restarted.

After PPNC16 is initialized and no error is detected by MCF HTTP Server, do a right click on the HTTP Server and select

“Web” as shown below:

m 1 Settings and Notes auto-saved.

~ & Power PMAC-NC16

- Controller

() The MCF HTTP Server.

Messages

|_|!1 Status
11 Axes
‘ Tool
@ NC File
u, G-Codes
|_‘J] M-Codes

E Tool Offsets
E Work Offsets
E Macro Table
12, (30 Secondary Return
B HTTP Server

@ service Status

53 Port

3 Options
MTConnect Devices
I B Web Page

[ & Machine View

] Main
L VI VNN VINN VIRN VINN VIR VIS VIR VI VIS VIR VI ]

] Editor

c M
Web
v 5 pins B e

@: Settings @ Disable
7 Message Log (16.8KE)

m Motes

EUL EULA

] MacroVars

Telnet Server g R Select Web
TConnect A Current )

Started

80

None
MTConnectDevices.xml
App.html I

By doing such an action, PPNC16 will open a new web page called http://localhost/ using Internet Explorer as follow:

& =le
e"_>l|@ http://localhost/ JeR ] || & Power PMAC-NC16 x | | o e 8
. Power PMAC-NC16 ~
The Machine (ver 1.5r 12/7/17)
PowerPmacNC.MachineState ProgramLoaded
PowerPmacNC.MachineMode Auto
PowerPmacNC.ProgramState Running
PowerPmacNC.Uptime 00:55:48.8428172
PowerPmacNC.Lifetime 18:11:01.1612975
. Device is Open for
Controller.DeviceStatus Communication
Controller.Address 192.168.0.200
Controller.ReceiveTimeout 1000
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http://localhost/

NE’J It is intended that users develop their own custom page and implement such a feature in that custom page. The
example shown above can be used as is or as a start point for further development. Desired members that are included
in the “App.html” or a custom “index.html” file, also have to be included in the “MTConnectDevices.xml” file.

I:;P “ ” A . H
By default a “page refresh” happens every 5 seconds. If it is desired to change the default value, simply change the

III

following line in the “App.html” or a custom “index.html” file as follow:

| <meta http-equiv="refresh" content="5"> I

Such a unique feature allows users to change and test contents of a page as it is running in an interactive way. For
example, if it is desired to change the machine name (The Machine by default), simply modify it to the desired name and
save it using PPNC16 application as follow:

Laser Machine 1 Power PMAC-NC16 ~
(ver 1.5r 12/7/17)
PowerPmacNC.MachineState ProgramLoaded
PowerPmacl & Power PMACNCIS fver LS’V{U}—DEIHTEU Data Systems =] =
T) i Settings and Not. - auto-saved.
PowerPmacl gy
PowerPmac =N & Power PMAC-NC16 e 2. HTTP Server
*

PowerPmac ?‘: « & Controller © | Sngre M HTTP server

= L Messages O @ sere gtatus Started il Web Page
Controller.Dg | |} status O @rot N 80 (v) The "App.html” web page.

.
17 Axes @ || &3 Options None

Controller.Ad| £ 3 : P! \, HTTP Server - Web Page

9 , Tool @) 5] MTConnect Devices% MTConnectDevicesxml| App.html
Controller.R¢| e NC File Y [B web Page s ~himl |

3

Controller.D | | c-codes [°) ~ <htnl><head> _

£ - <title>Power PMAC-NC1l6</title>
Controller.Sy| = [} M-codes L ~ <style>

0O EEE Tool Offsets @ '\ body { font-size: medium; font-family: Arial, Sans-Serif; }
Controller.Hg = - table { border-collapse: collapse; width: 58%; }

5 Work Offsets @ \. th, td { padding: 4px; }
Controller.Ur 2 EE Macro Table @ N trinth-child(odd) { background-color: #f2f2f2; }

i [ th { background-color: #3399ff; color: white; }
Controller.Q O G30 Secondary Return OI ‘5ty1e>

B HTTP Server () <me‘ http-equiv="refresh” content="5">

Controller.Ci o e </headtgdys
Controller.Sq| 2 <table> -

g <tr><thylaser Machine 1f/th><th>Power PMAC-NC16 (ver 1.5r 12/7/17)</th></tr>

=z, lg Pins <tr><td>PowerPmachC.MachineState</td><td>$PowerPmachC.MachineState$</td></tr>
Controller.Sq O ) <try<td>PowerPmachC. MachineMode< /td><td>$PowerPmachC . MachineMode$< /td></tr>

@ Settings <tr><td>PowerPmachC.ProgramState< /td><td>$PowerPmacNC. ProgramState$</td></tr>

Cantrallar Di IR Lon (168 VR <tr><td>PowerPmachC. Uotine</td><td>$PowerPnachC. Uotime$< /td></tr>

TelNet Server:

The MCF Telnet Server, implemented in PPNC16, enables users to remotely set or query member values by full name or
establish a command relay to a device. To use this feature, standard windows “TelNet Client” is required to be installed
on a host computer.

‘E’J To activate (install) “TelNet Client” use “Turn Windows features on or off” tool under the “Control Panel” in
“Uninstall or change a program” section.

Turn Windows features on or off @

To turn a feature on, select its check box. To turn a feature off, clear its
check bow A filled box means that enly part of the feature is turned on.

[C]. 1) RIP Listener -
E | Simple Network Management Protocal (SNMP)

E | Simple TCPIP services (i.e. echo, daytime etc)

|, Tablet PC Components

|, Telnet Client

|, Telnet Server A
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The intention of using such a feature is to use a supervisory application on a computer, tablet, or smartphone in order to
remotely set or query member values in PPNC16. As an example, this section intends to show how this feature works by
manually typing some commands and providing some figures. In order to enable Telnet Server, do a right click on its title

and click “Enable” as follow:

Power PMAC-NC16 (ver 1.5r 12/7/17) - Delta Tau Data Systems e == EE
3 Ll) 0 Administrator ,; |:| a
l—J Search Machine... ol )
- ’6 Power PMAC-NC16 S Telnet Server
~ & Controller @~ The MCF Telnet Server.
| Messages (O | Remaotely set or query member values by full name, or establish a command relay to a device.
. | Status ©f D Service Status  Disabled (Will not Start) 4~ Password £
- Z Axes \ i Port 23 Te|net server |e password required for Telnet clients to connact.
E‘ &F Tool =] | ~ status ord can be generated and copied to the dlipboard
:| NE NC File P secure location.
| | G-Codes Set the port
c
g | M-Codes number
[] EEE Tool Offsets
_ ¥ Work Offsets
\% B Macro Table Right click t {
&l I ClICK 10 generaie
[] 12 30 Secondary Return Riaght click g g
g a new password
. = and enable
E m Telnet Server - Password
S GltLeDivH4ToJrPWgn +/MtAerrfjDQ3s
@
5 4 LS? Pins
BB Settings This small button al
% 1S small button also
17| Message Log (41.7 KB}
can be used to enable or
l_l Notes .
; disable
fg EULA
=4
[ mcr2 12/7/2017) (] - Bd B %= H persisten

After enabling the MCF Telnet Server in PPNC16, run the “Command Prompt” and type “Telnet localhost”.If the port is
open and connection is successful, MCF Telnet Server will required a password to connect to PPNC16 as follow:

EX Telnet localhost
—— MCF Telnet Server ——

Password:

In order to copy the password, do a right click on the “Password” in PPNC16 Telnet Server section and click on generate

a new password. Then confirmation window will show up as follow:
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Power PMAC-NC16 - Delta Tau Data Systems

Generate a new password and
hash?

Power PMAC-NC16 - Delta Tau Data Systems

v OK @ cancel

Your new PASSWORD has been
copied to the clipboard for
storage in a secure location!

©

After confirming and creating a new password, do a right click on a command prompt and have it past there. If the

password is correct, pressing “Enter” will show the following in Command Prompt window:

EA Telnet localhost
—— MCF Telnet Server ——

FowerPnacHC>

m | »

= All activities done using Telnet Server, will be shown in a PPNC16 “Message Log” section.

* Telnet Server: Received
* Telnet Server: Received
* Telnet Server: Received
* Telnet Server: Received
* Telnet Server: Received
* Telnet Server: Received
* Telnet Server: Received
* Telnet Server: Received
* Telnet Server: Received
* Telnet Server: Received
* Telnet Server: Received
* Telnet Server: Received
* Telnet Server: Received
* Telnet Server: Received

"78" from 127.0.0.1:52832
"64" from 127.0.0.1:52832
"2B" from 127.0.0.1:52832
"6B" from 127.0.0.1:52832
"30" from 127.0.0.1:52832
"4C" from 127.0.0.1:52832
"71" from 127.0.0.1:52832
"44" from 127.0.0.1:52832
"4F" from 127.0.0.1:52832
"49" from 127.0.0.1:52832
"68" from 127.0.0.1:52832
"32" from 127.0.0.1:52832
"0D-0A" from 127.0.0.1:52832

"xd+k0LgDOIh2" from 127.0.0.1:52832

* Telnet Server: Client login successful.

If it is desired to query member values, simply execute a command with member’s full name. For example, type

“Controller.Heartbeat” or “NcFile.MainProgram” in a command prompt window (as shown above) as follow to observe

what each is set to:
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& Telnet localhost
—— MCF Telnet Server ——

FowerPmnacNC> Controller.Heartheat
LCE2
PowerPmacNG> HcFile.MainProgram
C:“MC:\Canned-Cycle G81 M-Codes.nc
FouwerPnacHC>

EIREIEI=5)

If it is desired to set member values, execute a command that includes member’s name equal to a desired value. For

example, type “Controller.CommandRegister = CycleStart” and “Controller.CommandRegister = FeedHold” in a

command prompt window while the program is loaded as follow to have PPNC16 start the program and have it on

“feedhold” as follow:

Y _MAIN_PART_NEW_VER4 FACING AND COUNTOURING VER1.NC (1:1,468 lines. Download Complete) {, Administrator Elapsed Time: 88:80:22 [« 2
z [(_PROG POS J{_REL POS |( MACH POS J(_ cMD POS ) FEEDRATE RAPID SPINDLE TOOL CHANGE AuTo
i X 1 4669 (_ . )(_ = ) (_ - )(_ - )(_ - )(_ = ) Mo6 Tee MODE
£ . (e ) (__ex ) (_zeex )(-)(+)
£ [ % TORQUE | FE: -@.0881 DTG: -5.2669 ( 100% ) ( 100% ) ( ch )(ccw) ( CHANGE ) CYCLE
o P — ; » » ] START
. QUEUE ,» WORK . ToOL ALARMS
Y 1 . 5 34@ ‘ = 3L (@) "‘ orrsers | # orFseTs (@)
% [% TORQUE | FE: 8.0000 DTG: ©.8800 | CTYTURE MAIN PART NEW VER4 FACING AND COUNTOURING VER1.NC 18 / 1,468 lines (1. HA;
A oL
Uz -0.1661
.
% TO| EH Telnet localhost |3| |£Ii-J ARORY
WSIN-— MCF Telnet Seruver —— &
—l fE:E::: ﬁg:::eracNC) Controller.CommandRegister = RESET
= Sl fFPoverPnacHC> Controller.CommandRegister=CycleStartPowerPmacNC> Controller.Comman
= dRegister=FeedHold
= . PowerPnacMC>
5 ool OPTION
GO STOP
S mcd SINGLE
: BLOCK
=
[] BLOCK
SKIP
< DRY
RUN
0027 N280 v-.1704
o 0828 N29@ X3.8
< 2829 N3ee Y-.5113 LOG OUT
=
] IN FEED HOLD: Press the CYCLE START button to resume, or ABORT to cancel.

LI
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MTConnect Agent:

Customized Parsing Using the NC File Pre-Parser
Make sure the project reference to Motion Commander Foundation is correct. Right-click on References and make sure
the path to the MCFoundation.DLL is correct. The project should build successfully if the path is correct.

+[c#] CustomPreparser
b+ Properties
4 =B References

& Analyzers

*"'}' MCFoundation

=B Microseft.CSharp
=B System
=B System.Core

I+ c* MeclinePreparser.cs

Open your NC16's "PowerPmacNC.ini" configuration file and add the following line to the [External Assemblies] section,
adjusting the path to match the relative location of the DLL.

NcLinePreparser="..\..\..\CustomPreparser\bin\Debug\CustomPreparser.dll;CustomPre
parser.NcLinePreparser"

Run NC16 and verify that the following message appears in the Message Log at startup:

@ ¥ ¥ Message Log

(i) 11/7/2015 9:04:45 AM Object created from ini file: CustomPreparser.NclinePreparser

Open "NcLinePreparser.cs" in Visual Studio and customize to your needs. Experience with C# string handling will be very
helpful.

Telnet Server Support

You can open a Telnet session and send commands to the app as shown below. Use "device=(device name)" to connect
directly to Power PMAC for a terminal session. The app may optionally specify a password that would be required from
Telnet clients at login.

Consider automating a room full of machines via a Telnet session:
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MachineState

Ready
NcFile.MainProgram=(your path)
MachineMode=Auto
Controller.CommandRegister=CycleStart
MachineState

Running

ANV OV VAN

Appendix A. The Source Files

GitHub\PowerPmacNcRelease

This folder will be copied to your PC when you “Clone” the repository from either the GitHub website or the GitHub for
Windows application. You will want to use the GitHub for Windows application to periodically “Sync” to update your
local copy to the most recently released version.

= Itis highly recommended that you make working copies of both the PowerPmacNC Visual Studio solution and the
Power PMAC project in order to avoid losing your edits when you Sync. If a Sync fails for any reason, simply delete the
entire “GitHub\PowerPmacNcRelease” folder and Clone again.

README.md, Banner.png, .gitattributes, .gitignore
The Git repository configuration files. Do not edit.

GitHub\PowerPmacNcRelease\PowerPmacNC
Source code for the Power PMAC-NC 16 C# application. (See detail below.)

GitHub\PowerPmacNcRelease\PMAC Source Code\PowerPMAC
The Power PMAC project that works together with the host PC application to run NC files. The Delta Tau Power

PMAC IDE will be used to download this project to the controller.

GitHub\PowerPmacNcRelease\PMAC Source Code\TurboPMAC
The Turbo PMAC project that works together with the host PC application to run NC files. The Delta Tau

PEWin32-PRO2 PMAC Executive Program will be used to download this project to the controller.

GitHub\PowerPmacNcRelease\PowerPmacNC Demo Build
A demonstration version of the Power PMAC-NC 16 program intended for marketing and training purposes.

GitHub\PowerPmacNcRelease\CustomExamples
This example C# project produces an external (plugin) DLL that can be loaded by the Power PMAC-NC 16

program to extend its functionality with custom operator panels, variables, and G/M-code groups.

GitHub\PowerPmacNcRelease\PowerPmacNC

Source code for the Power PMAC-NC 16 application. This is a .NET 4.0/C#/WPF application based on the Motion
Commander Foundation .NET framework. Visual Studio 2010 or newer (Express or Professional) can be used to build this
project.

PowerPmacNC.sln, PowerPmacNC.csproj, DeltaTau.ico
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The Visual Studio solution and project files, and the application icon.

Main.cs
The entry point for MCF-based applications, including the Machine definition.

Enumerations.cs
The enumerations used by the application.

PowerPmacController.cs, TurboPmacController.cs
Power PMAC and Turbo PMAC CNC controller support classes.

DeviceMembers.xml
The PMAC variable assignments and update rates for each device member in the Machine definition.

GCodes.cs, MCodes.cs
The standard G and M-code group definitions. Custom G and M-code groups should be added via external

(plugin) DLL’s instead of directly editing these files.

PagelLogin.xaml, PageLogin.xaml.cs
The user login WPF page. Alternative background images may be specified in the application’s configuration file.

PageMain.xaml, PageMain.xaml.cs
The main operator panel WPF page. Most of the process logic that operates the CNC machine is in the code-

behind of this WPF page.

Reference PowerPmacNC.ini
The application reads the “PowerPmacNC.ini” configuration file in its exe directory at start-up to obtain its

configuration data (machine type, axis definitions, units, and other important parameters). A Reference copy of
this file is included in the project for convenience.

Reference PowerPmacNC Settings.xml
The application saves the values of all persistent variables in the “PowerPmacNC_Settings.xml” file in its exe

directory. A Reference copy of this file is included in the project for convenience.

Reference Messages.xml
The app includes three bitwise message registers (Fatal, Warning and Information) that the controller can use to

display messages to the operator. The message strings are specified in the “Messages.xml” file in the exe
directory. A Reference copy of this file is included in the project for convenience.

SecureDongle Control32.dl1l, SecureDongle Control64.dll
The hardware key (dongle) driver libraries for both 64-bit Windows and 32-bit Windows.

GitHub\PowerPmacNcRelease\PowerPmacNC\Properties
Standard C# project directory that contains assembly information.

GitHub\PowerPmacNcRelease\PowerPmacNC\References
This folder contains the MCF libraries and other DLL’s required by the application.

GitHub\PowerPmacNcRelease\PowerPmacNC\SupportClasses
This folder contains C# and WPF support classes for the application.

GitHub\PowerPmacNcRelease\PowerPmacNC\Skins
This folder contains the user interface “Skins” WPF resource dictionaries.
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GitHub\PowerPmacNcRelease\PowerPmacNC\Images
This folder contains image files for the application. Do not edit these images. Alternative background images

may be specified in the application’s configuration file.

GitHub\PowerPmacNcRelease\PowerPmacNC\Languages
This folder contains the foreign language files. MCF generates a language file the first time that a foreign

language user logs in. This file may then be edited by a skilled human translator to refine the machine
translations. For example, the German translation of FEEDRATE must be abbreviated to display correctly.

English: FEEDRATE
German: VORSCHUBGESCHWINDIGKEIT
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Appendix B. The Configuration File

"PowerPmacNC.ini" - Configuration file for the Power PMAC-NC1l6 program.
; This file is read by PowerPmacNC.exe at startup and must be in the exe directory.

; This file will NOT be overwritten by MCF and should be well commented.

[Machine Constructor]
; TODO: Specify the machine type (Standard or Custom)
; The Custom machine type depends on components loaded from external assemblies. (See documentation.)

MachineType=Standard

; TODO: Specify from one to ten axis labels separated by commas.
; Axis labels can be more than one character but they must be short. Suggest two characters max.

AxisLabels=X,Y,Z,A,B

; TODO: Specify motor numbers separated by commas (for status monitoring).
; The first motor number will be used to monitor the status of the first axis, etc.

MotorNumbers=1,2,3,4,5

; TODO: Specify the application's native length units (INCH or MM) and decimal places of precision (0-6).
NativeLengthUnits=MM

NativeLengthDecimalPlaces=3

; TODO: Specify the time units to display in velocity labels (min, sec, etc)

VelocityTimeUnits=min

; TODO: Specify quantity of tool offsets (0 min, 100 max)

ToolOffsets=100

; TODO: Specify quantity of G54.1 work offsets (0 min, 100 max)

G541=100
; Optional: List G and M-code group names that are NOT required by the application (separated by commas) .

; Note: GroupO, Group6, ProgramGroup and SubprogramGroup may not be removed.

;ExtraneousGroups=Groupll, Group22, ThreadingGroup, GearRangeGroup, BAxisGroup
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; Optional: Allow more than a single instance of the application to run.

;AllowMultipleInstances=true

; Optional: Add HTTP Server, Telnet Server or MTConnect Adapter support to the application.
;HttpServer=true
;TelnetServer=true

;MTConnectAdapter=true

[User Interface]

; Option to hide the Feedrate/Spindle/Tool Change controls on the main screen.
HideUpperControlPanel=false

; Option to hide the NC file queue tab on the main screen.
HideQueueTab=false

; Specify either three or five jog speed buttons to match the pendant.
ThreeJogSpeeds=false

; Option to display tool offset descriptions in the main screen tab.
ToolOffsetDescriptions=false

; Option to hide the "More..." button on the large format file open dialog.
HideMoreButton=false

; Add diagnostic screens of up to six members each.

; MembersPage=Title,MemberFullNamel,MemberFullName2, ...

;MembersPage=Status,Controller.Status.CoordStatus0,Controller.Status.CoordStatusl,Controller.Status.MotorlStatus
0

[NC Files]
CoordinateSystem=1
SubprogramFolder="C:\NC"
; NC programs are parsed and downloaded to PMAC subprog buffer ('O' program number + SubprogramBaseAddress)
SubprogramBaseAddress=5000
SubprogramBaseAddressMDI=6000
"Volatile" NC programs are downloaded to PMAC along with the main NC program.
VolatileSubprogramMin=0
VolatileSubprogramMax=899
; "Non-volatile" NC programs are downloaded to PMAC by a utility and saved.
; To disallow non-volatile subprograms, set range to (0,-1)
NonvolatileSubprogramMin=900
NonvolatileSubprogramMax=999

; Optional "open subprog" parameters (buffer number or *, local variable stack offset, max jump labels).
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; SubprogOpenParams=5000,256,1024

; SubprogOpenParams=*,256,1024

[Parser Options]

; TODO: Specify the level of macro support (None, Simple, Parametric)

; No macros, simple #define macro substitutions (the default), or parametric programming.
MacroSupport=Simple

; Base address for macro variables #1-#999 (5000 will map #1 to PMAC variable P5001)
MacroVariableBaseAddress=5000

; NC Parser Options default to false. Uncomment the desired options to change to true.
;IgnoreFixedCycles=true

; Fixed Cycle allowed range is G70-G89. G80 always cancels.

; Fixed Cycle G-codes may be specified in a range "G73-G89" or as a comma-separated list.
;PrimaryFixedCycles=G73-G89

; SecondaryFixedCycles=G70,G71,G72,G90,G91,G98,G99

; FCodesAtEnd=true

;GO9AtEnd=true

; Do not add dwellO to lines that include expressions.

;NoLookaheadSuppression=true

; Surround blocks with BSTART and BSTOP.

;BlockStartStop=true

;OnlyAllowedGMCodes=true

; Allowed G/M-codes appear in Machine View plus these optional comma-separated lists.
;AllowedGCodes=G5426,G5427

;AllowedMCodes=M17,M18

[External Assemblies]

; TODO: Specify the assembly path and type name in quotes separated by a semicolon
; Object="path to DLL;FObject class name"

; MainPage="path to DLL;Page class name"

; UserPage="path to DLL;Page class name"

; CustomTab="path to DLL;Page class name"

; LeftCustomFrame="path to DLL;Page class name"

; CenterCustomFrame="path to DLL;Page class name"

; RightCustomFrame="path to DLL;Page class name"

; CodeGroups="path to DLL;class name"

; NcLinePreparser="path to DLL;class name"
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; MTConnectAdapter="path to DLL;class name"

; Example: MainPage="..\..\..\..\MySolution\MyProject\bin\Debug\MyProject.dll;MyNamespace.MyMainPage"

; Example: Object="..\..\..\..\MySolution\MyProject\bin\Debug\MyProject.dll;MyNamespace.MyFObjectClass"

; Example: CenterCustomFrame="..\..\..\..\MySolution\MyProject\bin\Debug\MyProject.dll;MyNamespace.MyWpfPage"
; Example: CodeGroups="..\..\..\..\MySolution\MyProject\bin\Debug\MyProject.dll;MyNamespace.MyClass"

; Example: MTConnectAdapter="..\..\..\CustomAdapter\bin\Debug\CustomAdapter.dll;CustomAdapter.MyAdapter"

[Private Label]

; Optional private labeling. Images should be PNG or JPEG format and must be in the exe directory.
; Splash image should be around 500x300 pixels and login image should be around 1000x700.

; CompanyName="My Company Name"

;SplashImage="MySplashImage.png"

;LoginImage="MyLoginImage.jpg"
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Appendix C. Turbo PMAC Support
If your version of the Power PMAC-NC 16 program includes Turbo PMAC support then you may specify that controller in
the application's “PowerPmacNC.ini” file.

[Machine Constructor]

; TODO: Select the controller (PowerPmacController, TurboPmacController or MockController)
Controller=TurboPmacController

\5/ The Delta Tau Pro2 (PcommServer) communications library must be installed on the PC and properly configured. If
your Turbo PMAC is not device 0 then the device number may be changed in the Power PMAC-NC 16 program by
selecting the Controller object in Machine View.

The Turbo PMAC Project
The "TurboPMAC\Configuration" folder contains a configuration file that can be downloaded to prepare your Turbo
PMAC for use with the Power PMAC-NC 16 program.

"GitHub\PowerPmacNcRelease\PMAC Source Code\TurboPMAC\Configuration\TurboNcPlus_Build.cfg"

Open this file in a text editor and uncomment the "tpnc_umacdemobox.cfg" include line for a Demo Box test system or
"tpnc_virtualmotors.cfg" for a controller-only test setup running software-simulated motors.

//Comment in for UMAC Demo Box
//#Include "tpnc_umacdemobox.cfg"
//Comment in for virtual motors 1-8
//#Include "tpnc_ virtualmotors.cfg"

Run the PEWin32-PRO2 PMAC Executive Program and use the Terminal Fliv: Liiees T N T
window to issue a "$$$***" command to initialize the controller, then Uplozd Configuration

select the "Configure | M-variables" menu option and click the "Download —> 3::;'25:?3{::::" NS
Suggested M-variables" button. Now select the "Backup|Restore °
Configuration" menu option to download the "TurboNcPlus_Build.cfg"

configuration file.

Verify no warnings or errors in the Results window. Device (> Total Warnings: 0
Device 0-» Tatal Emars: O

Device 0-» EMD.

\.'lf After downloading the configuration, use the Terminal window to issue a "SAVE" command to copy to nonvolatile

flash memory, then issue a "$$$" command to reset the controller.

The Turbo PMAC controller is now ready to work with the Power PMAC-NC 16 program!

Power PMAC-NC Software User Manual ©2014 Delta Tau Data Systemes, Inc. Page 121



Appendix D. Source Code Exclusions
Included in the Source Code version:

e The WPF operator screens (Login, Main, and future screens) and associated logic (code-behind).

e The logic that defines the operation of the NC application.

e The device member definitions and G and M-code definitions.

e (S and Motor status monitoring.

e The NC file editor (AvalonEdit).

e Application skins support.

e Initialization file configuration support.

e The Mock Controller.

e Example External Assembly projects that demonstrates how to add custom panels and device members.

NOT Included in the Source Code version:

e The MCF source code (Machine View, runtime engine, logging, alarming, foreign language support, MTConnect,
etc)

e The low-level Power PMAC communications (sending commands, downloading files, etc)

e The NC file parsing (support for execution monitoring, subprograms, mid-tape start, etc)
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Appendix E. Send1 Command List

The following is a list of the “send1” commands used by the Power PMAC to communicate status and requests to the

PPNC16:

sendl "initialized"
// HMI Handshake - Send after initialization code has completed.

sendl "resetcompleted"
// HMI Handshake - Send after reset sequence code has completed.

sendl "homecompleted"
// HMI Handshake - Send after initialization code has completed.

sendl "cyclestarted”
// HMI Handshake - Send after cycle start.

sendl "infeedhold"
// HMI Handshake - Send after feedhold.

sendl "programcompleted"
// HMI Handshake - Send after program completes (See M2 and M30).

sendl "programfailed"
// HMI Handshake - Send after a program fails for any reason.

sendl "programaborted"
// HMI Handshake - Send after an operator issued abort.

sendl "estoppressed"
// HMI Status Request — Puts HMI into Estopped condition.

sendl "estopreleased"
// HMI Status Request — Puts HMI into Estop Clear condition.

sendl "workoffsetsset"
// HMI Read/Write Request — Initiates read of CS offset variables and writes to xml settings file.

sendl "tooloffsetsset"

// HMI Read/Write Request — Initiates read of tool offset variables and writes to xml settings file.

sendl "pendantconnected"
// HMI Status Request — Hardware Pendant connected, hide soft panel.

sendl "pendantdisconnected"
// HMI Status Request — Hardware Pendant not available, show soft panel.

sendl "hidemanual"
// HMI Status Request — Do not show Manual Mode Tab (soft jog screen).

sendl "showmanual"
// HMI Status Request — Show Manual Mode Tab (soft jog screen).

sendl "manualsubmodenone"
// HMI Status Request — Show “Manual Mode” only in mode button.

sendl "manualsubmodecontinuous"
// HMI Status Request — Show “Manual Mode - Cont” in mode button.

Power PMAC-NC Software User Manual ©2014 Delta Tau Data Systemes, Inc.

Page 123



sendl "manualsubmodehandle"
// HMI Status Request — Show “Manual Mode - Hand” in mode button.

sendl "manualsubmodehome"
// HMI Status Request — Show “Manual Mode - Home” in mode button.

sendl "requestautomode"
// HMI Request — Change to Auto Mode.

sendl "requestmanualmode"
// HMI Request — Change to Manual Mode.

sendl "requestmdimode"
// HMI Request — Change to MDI Mode.

sendl "requestcyclestart"
// HMI Request — Request Cycle Start.

sendl "requestfeedhold"
// HMI Request — Request Feedhold.

sendl "requestabort"
// HMI Request — Request Abort.

sendl "requestreset"
// HMI Request — Request Reset.

sendl "requestoptionstop"
// HMI Request — Toggle Option Stop.

sendl "requestsingleblock"
// HMI Request — Toggle Single Block.

sendl "requestblockskip"
// HMI Request — Toggle Block Skip.

sendl "requestspindlecw"
// HMI Request — Toggle Spindle CW.

sendl "requestspindleccw"
// HMI Request — Toggle Spindle CCW.

sendl "requesttoolchangeplus"
// HMI Request — Increment Manual Tool Change positive.

sendl "requesttoolchangeminus"
// HMI Request — Increment Manual Tool Change negative.

sendl "requestjogspeedl"
// HMI Request — Select Jog Speed1.

sendl "requestjogspeed2"
// HMI Request — Select Jog Speed?.

sendl "requestjogspeed3"
// HMI Request — Select Jog Speed3.

sendl "requestjogspeed4"
// HMI Request — Select Jog Speed4.
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sendl "requestjogspeedb"
// HMI Request — Select Jog Speed5.

sendl "requestjogl"
// HMI Request — Request Axis 1 jog.

sendl "requestjog2"
// HMI Request — Request Axis 2 jog.

sendl "requestjog3"
// HMI Request — Request Axis 3 jog.

sendl "requestjog4"
// HMI Request — Request Axis 4 jog.

sendl "requestjogb"
// HMI Request — Request Axis 5 jog.

sendl "requestjog6"
// HMI Request — Request Axis 6 jog.

sendl "requestjogT7"
// HMI Request — Request Axis 7 jog.

sendl "requestjog8"
// HMI Request — Request Axis 8 jog.

sendl "requestjog9"
// HMI Request — Request Axis 9 jog.

sendl "requestjoglQ"
// HMI Request — Request Axis 10 jog.

sendl "requesthome"
// HMI Request — Request Home Sequence.

sendl "jogging"
// HMI Status Request — Disable manual controls while incremental jogging.

sendl "Jjogstopped"
// HMI Status Request — Send jog stopped status.

sendl "canceled"
// HMI Handshake — Status Bar operation cancel sequence complete.

sendl “fatalmessage=xxxx"
// HMI Fatal Ack Message — Sends xxxx text to HMI as fatal message.

sendl “warningmessage=xxxx"
// HMI Warning Ack Message — Sends xxxx text to HMI as warning message.

sendl "informationmessage=xxxx"
// HMI Information Ack Message — Sends xxxx text to HMI as information message.

sendl "logmessage=xxxx"
// HMI Log Only Message — Sends xxxx text to HMI as Log Only message.
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Appendix F. Included G & M Codes

The following is a list of G & M codes included with the default project. It is important to note the user can add

custom G & M codes as necessary to complete their requirements.
// GOO Rapid move mode declaration

// GO1 Linear move mode declaration

// GO2 Clockwise circle move mode declaration

// GO3 Counter Clockwise circle move mode declaration
// GO4 Dwell for time of F, P, or X value in seconds

// G09 Exact stop (non-modal)

// G17 XY plane declaration for circles and radius comp
// G18 ZX plane declaration for circles and radius comp
// G19 YZ plane declaration for circles and radius comp
// G20 Set English (inch) mode

// G21 Set metric (mm) mode

// G28 Return to Reference Point

// G40 Cutter radius compensation cancel

// G41 Cutter radius compensation on left

// G42 Cutter radius compensation on right

// G43 Tool Length Offset

// G44 Tool Length Offset (Minus Direction)

// G49 Tool Length Compensation Cancel

// G50 Cancel scaling

// G50.1 Disable mirroring

// G51 Set scaling factors

// G51.1 Enable mirroring

// G52 Set Local Coordinate System

// G53 Set Machine Coordinate System

// G54 - G59 Set Work Coordinate System

// G54.1 Px set auxiliary work coordinate system offsets

// G61 set exact stop mode
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// G64 set cutting mode

// G68 coordinate system rotation

// G69 Cancel rotation

// G70 Bolt-Hole Circle

// G71 Bolt-Hole Arc

// G72 Bolt-Hole Line

// G73 High Speed Peck Drilling Cycle - Short Retract
// G74 Left Hand Float Tapping

// G76 Fine Boring Cycle

// G80 Canned Cycle Cancel

// G83 Peck Drilling Cycle - Long Retract

// G84.2 Rigid Tapping — Right Hand Thread

// G84.3 Rigid Tapping — Left Hand Thread

// G85 Fine Boring Cycle — No Dwell

// G86 Boring Cycle (Spindle On Feed-In / Spindle Off Feed-Out)
// G87 Back Boring Cycle

// G89 Boring Cycle — With Dwell

// G90 absolute move mode

// G90.1 absolute move mode (lIJK Abs Arc Center)
// G91 incremental move mode

// G91.1 incremental move mode (lJK Inc Arc Center)
// G92 position set mode

// G93 Inverse Time

// G94 Feed Per Minute

// G98 Return Initial Level

// G99 Return R Level
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// MO - Feed Hold

// M1 - Option Stop

// M2 - Stop with Rewind
// M3 - Spindle CW

// M4 - Spindle CCW

// M5 - Spindle Stop

// M6 - Tool Change

// M7 — Coolant Mist ON
// M8 — Coolant Flood ON
// M9 — Coolant OFF

// M30 - Stop with Rewind
// M98 - Sub-Program Call

// M99 - Return From Sub-Routine
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