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1 I ntroduction to Post Processor s

1.1 Scope

This manual is intended for those who wish to make their own edits to existing post processors. The
scope of the manual covers everything you will need to get started; an introduction to the recommended
editor (Autodesk FusioPost Processor Editog,JavaScript overview (the languagedotodeskpost
processors), hilepth coverage dghe callback functions (onOpen, onSection, onLinear, etc.), and a lot
more information useful for working with thutodeskpost processor system.

Most code samples provided in this marte be found in a post proceskmratedin the onlinePost
Library depending on the capabilities of the post processor (milling, turning, additive Ms).
milling post processomgill contain similar code, with thRS-247D Sample Multaxis Post Processor
supporting the latest post engine enhancemepecialized functionality, such as subprograms and
probing can be found in controller specific post processors, suEarasc, Heidenhain, Siemens
SINUMERIK 840D, etc.

It is expected that you have some programming experience and are kn@abledgehe requirements
of themachine tool that you will be creating a post processor for.

1.2 What is a Post Processor ?

A post processor, sometimes simply referred to as a "posité Isk between the CAM system and
your CNC machine. A CAM system will typically output a neuinéérmediate filehat contains
information about each toolpath operatlie tool data, type of operation (drilling, milling, turning,

etc.), and tool center line datdhis intermediate file is fed into the post processor where it's translated
into the language that @NC machine understands. In most cases this languaderim af ISO/EIA
standard &ode even though some controls have their own proprietary language or use a more
conversational language. All examples in this manual uses the ISO/EM&Eformat.

CAM Intermediate Toolpath Post Processor G-code File

303: gnRapid(3.6811023612047245, function gnBapidl x. _v._z) { - N36 GO0 X3 6811 Y-1.3061 Z 63
-1.3860628560816007, yar.x = x0uiput format x); N37 72362
0.6200211508415107) vary = yRQuiputfonmati_v): N38 GOl Z0 F39.37

304: gnRapid(3.6811023622047245, var.z = z0utput format( =); 39 X-3.6811
-1.3960629360816007, writeBlosk(eMotionhodal format(0),
0.23622047244094488) X, V. Z);

305: gnMovement, feedOutout reset();
(MOVEMENT LEAD IN) }

305: gnLinear(3 6811023622047245,

-1.3960629360816007,

0,

30.370100366737646)
306: gnhMovement(FINISH CUT)
306: gnLinear(-3.68110236220472,

-1.3960629360816007,

0,

39.370100366787646)
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If you would like a bit more information on the€de formathe Fundamentals of CNC Maching
guidecontainsa lot of useful information including a further explanation of theo@e format in
Chapter 5 CNC Programming Language.

Though most controls recognize thecGde format the machine configuration can be different and some
codes could be supported on one machine and not another, or the codes could be interpreted differently,
for example one machine may support circular irgkagon while another requires linear moves to cut

the circle, which is why you will probably need a separate post processor for each of your machine tools.

1.3 Finding a Post Processor

The first step in creating a post processor is to find an existing post that comes close to matching your
requirements and start with that post processor as a seed. You will never create a post processor from
scratch. You will find all the generic posteated by Autodesk on our onliRest Library From here

you can search for the machine you are looking for by the machine type, the manufacturer of the
machine or control, or by post processor name.

Post Library for Autodesk Fusion 360

This is the place to find post processors for commoen CNC machines and controls

Make sure to read this important safety information before using any posts

Find your post here

HAAS (pre-NGC)

Download # Sample # Share 7 RSS

Otherplacesto check for a post processocludethe HSM Post Processor ForumsnHSM Post
Processoltdeas

It is possible that Autodesk has already created a post processor for your machine, but has not officially
released it yet. These posts are considered to be in Beta mode and are awaiting testing from the
community before placing into productiolvou can visit thedHSM Post Processor Idesite and search

for your post here. This site contains post processor requests from users and links to the posts that are ir
Beta modeYou can search for your machine and/or controller to see if there is a post processor

available.
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w4 AUTODESK cAM Post Processor Guide/2/25


https://academy.titansofcnc.com/files/Fundamentals_of_CNC_Machining.pdf
https://cam.autodesk.com/hsmposts?
https://forums.autodesk.com/t5/hsm-post-processor-forum/bd-p/218
https://forums.autodesk.com/t5/hsm-post-processor-ideas/idb-p/985/tab/most-recent
https://forums.autodesk.com/t5/hsm-post-processor-ideas/idb-p/985/tab/most-recent
https://forums.autodesk.com/t5/hsm-post-processor-ideas/idb-p/985/tab/most-recent

Search This Ideas Board

Biesse| @

Results:

Q Biesse Woodworking Router
using CIX Format
turn off suggestions

R e e e e

Searching For a Post Processor on Ideas or the Forum

Biesse Woodworking Router using CIX Format
10-18-2017 05:23 AM | 8 Comments (8 New)

1 Vote Hello all,

\We are working on a generic post processor for the Biesse Woodworking Router with CIX Format.
We would be happy to get some feedback from you before we put them into production.

Feel free to download and test this post processor and provide any feedback you might have.

Biesse CIX <=

Beta Post Processor Found on HSM Post Processor ldeas

If your post processor is not found, then you should seardi3he Post Processor Forumsing the

same method you used on the HSM Post Processor Ideas site. The Post Processor Forum is used by the
HSM community to ask questions and help each other out. It is possible that another user has created a
post to run your machine.

You should always take care when running output from a post processor for the first time on your
machine, no matter where the post processor comes fronkEven thoughhe post processor refers to

your exact name, it may be setup for options that your machine does not have or the output may not be
in the exact format that you are used to running on the machine.

1.4 Downloading and Installing a Post Processor

Once you find the post processor that closely matches your machine you will need to davamdad
install itin a common foldeon your computer|f you are working on a network with others then this
should be in a networked folder so everyone in your company has access to the same library of post
processors.
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Configuration Folder

C:WYZ Post Library ]

Post Configuration
[haas umc-750.cps - HAAS UMC-750 v] [AII v] [ Open config ]
Qutput folder NC extension
C:\Ne [ .nc Open folder
P Setti
Program name or number N ty Val o
roper alue
1001 ES N
(Built-n) allowHelicalMoves Yes E
Program comment (Built-n) highFeedMapping Preserve rapi... 1
Program Comment (Built-n) highFeedrate 650
({Built-n) maximumCircularRadius 1000
Unit (Built-n) minimumChardLenath 0.01
[Domment unit - ] (Built-in) minimumCircularRadius 0.01
(Built-in) tolerance 0.002
|| reorder to minimize tool changes chipTransport Mo
Open NC file in editor for(.:eHomeOnIndemng ‘Yes
optionalStop Yes -
Search For posts in our online post librar ’ Post ] ’ Cancel

Selecting the Local Post Processor Folder

When using Fusioit is recommended thgbu enable cloud pos@nd place it in youAsset Library.
This way post processors, tool libraries, and templates will be synched across devices and users at a
company.

F Autodesk Fusicn 360 - - (== Y]
N
oo *[H B H o o- OO o
Back> W PostPro..ling MM X | + AutodeskAccount |
FRUJELTS [ e — = e — o n_m Preferences
[P Preferances - - - - : — Switch Hubs »
LIBRARIES
Wy Profile
4 General [ Preferences controlling general CAM behavior
= Assets AP @ Sign Out
| _ |
Project that contains assets used by Fusion 360 Design External editor E]
including templates, libraries, and other r Render L
configuration files [CAH § :_:l e Enable Cloud Libraries <:°
Drawing
Simulation
SAMPLES Waterial CAM Browser Display Properties
Mesh Show tool number
?_ Basic Training :’;:r:)'j Show tool compensation offsets [
=
Samples used in the Hands-on exercises in our Data Collection and Use Show tool description [7]
Help topics 4 Unit and Value Display Show setup work offset and spindle [
Simulation Show cycle type
@ CAM Samples “ ”E’T;:g?g"n"s Show manual NC
Samples demonstrating CAM functionality. CAM Show pattern type
http:fautode. skf360cam Simulation
Preview Prompts
Design Samples Confirm generation when already valid
Samples of completed Fusion designs Automatically generate toolpath o operation change
- Simulation Samples
Samples demonstrating Simulation functionality.
N Workshops & Events
Samples used for Autodesk sponsored
‘Workshops & Events
Filte

Enabling Cloud Post Processors in Fusion
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¥ —
[ Autodesk Fusion 360

< i Assets o

l Data | Feople l

[ upioas JfC
<=

.
Bl CAMPosts il CAMTemplates

Bl CAMTools

Double Click the CAMPosts Folder and then Press the Upload Button

Once you have uploaded your post(s) to the Cloud Library you can access these fromYausido.
this by pressing the Setup button in the Post Process dialog and selecting your post from the dropdown
menu.

i ————————— e - -
"ammts—

| Cofguatenfode
|
<My Coud Posts >

|| [ sas ume-750.cps - HARS LMC-750 (:[ﬂ 3

Output folder NC extension

C: Ysers\AppOata\L ocalFusion 350 CAMYNG @ B Open Folder
Redrash F5
| | e O
Program name or number [ Adac L
1001 | Property
| (Bult+n) Alow helical moves
Program comment | (Buitsn) Hgh feedrate mapping
ALLISON C2 HUB HOLES | (Buitn) Hgh feedrate
| (Buiit-n) Maximum cradsr radus 1000
Unit | (uitn) Mrsmum choed length 0.0%
[Doq-mmn .} | (Busit+n) Miremum orcular rades 0.01
| (Busiten) Tolerance 0,002
|_IReorder to minenze tool changes | Use dvp transpoet No

i Force home positon on indexing

Selecting Your Post from the Cloud Library
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In all cases you will want to avoid placing posts in the production install folder as these can be
overwritten when HSM is updated. Downloading your postsseparate folder means that you can
reduce your list opost processors that show up in the Post Process dialog to those that you use in your
shop.

1.4.1 Automatically Updating Your Post Processors

It is possible to have Fusi@utomatically search for the latest versiansg additions of post processors
and machines when they become available. This is accomplistethbiyngAutomatically get latest
Poss, Machinesand Print Setting&n the Manufacture/Optional Featuresction of the User
Preferences.

o « o NN

Autedesk Account

E ﬁeferences
G | that all i ilities i ST My Profie
v F at allow in o isal
enirsl g INSPECT » SE Share Feedback
Design ‘: Refer a Friend

v Manufacture > . . . . - - Sign Qut
Optional Features Q eesa settings improve functionality for some Fusion 360 features. If you need additional ti @ sig B

v Electronics the improvements, you may choose to change a setting to revert to the original, older functionality.

g;::ﬂ In future updates, these improvements will be Fusion 360's default behavior and you will no lenger be able to change settings
Misc here.
Grid
Bﬁfﬂd”"s Hole Builder Rework
irectory .
a0 PCB In-Control Radius Compensation
Render 0ld Profile Turning []
Drawing Autematically get latest Posts, Machines and Print Settings @o
Simulation and Generative Design Spun Profie
Tokens & Cloud Credits Fiow (1) []
Material
v Graphics Tool Ligrary - 30 Preview
Display Turning Precision Improvement
RDP Optimization Turn in Negative Diameter |:|
Network

Data Collection and Use Enable legacy dependency analysis |:|

 Unit and Value Display
Simulation and Generative Design
v Default Units
Design
Manufacture
Simulation and Generative Design
Preview Features

Restore Defauts Apphy oK Cancel

Automatic Update of Post Processors

1.5 Running the Post Processor

The post processor can e from the Post Process dialogiimm an NC Program in FusioriYou can
either select the Post Process button or right click on an Operation/NC piangpteselect Post Process
from the menu.Multiple operations can be selected and post processed in agnegétion

Introduction to Post Processors1-6
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Ty E 1 5| tE

E G2 ©
ACTIONS « TEIEIlFIEth
Fusion Inventor

1.5.1 Post Process Dialog

NCProgram3

4
E T Siml_llatE A ® B Compare and Edit
- [ & g & simuiate
?:SIE:,:; ¥ Stock Simulation Q- pmpmms/

[ Open NC Output Folder
Setup Sheet
Right Click

ﬂ |E__§| Post Process

HSMWorks

Fusionuses theNC Programs dialog as its interface to the post procesbde Inventor CAM and
HSMWorksusethe legacy Post Process digl Thedisplay of the Post properties in the NC Programs

dialogis more advanced, as it respects the group names from the property table and displays them in

collapsible tabs.

E MC Pregram: NCProgram3 X
Settings | Operations ©~
Machine and post Post properties
Use machine configuration ~  Preferences
Pos RS-274D Sample Multi-axis Post Processc - ¢ [ .

o P - Optional stop
Use cascading post preload tool
Program »  Safe retracts and home positioning
Name/number 2001 o
Multi-axis
File name 2001
. Safe retract distance for rewinds | 0
Comment This is my comment
: _ Preposition rotaries
Output folder ydesk\Documents\Fusion 360\NC Programs  #2 r
Use GE8.2
Post to Fusion Team
. »  Formats
NC extension nc
Unit Document unit »  Built-in
Open NC file in editor
Create in browser
Post Cancel

Fusion Post Process Dialog

Field

Description

Usemachineconfiguration

Check this box to assign a Machibefinition to the post

processor. Typicallyyou would assign a Machiri2efinition to
the Manufacturing Setup in Fusion. Inaachine isassigned to
the Manufacturing Setup, then this box will be checked and {
MachineDefinition will be displayed below this field.

Introduction to Post Processors1-7
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Field

Description

Post

Specifiesthe post processor you want to rurhe dropdown
arrow in this field will display a list ofecently used post

processors. Pressing t&® button will open a popup dialog thi
includes dist of linked folders and@vailable postthat you can
select from.The # button allows you to edit the post process

Use cascading post

Used to select a cascading post. A cascading post is usu#ll
party post processor or verification program that is run after
Fusionpost processor.

Nameor number

The name/numbeaf the programThis name/number will
usually be output as the first line of the NC file, usually as ar
Oxxxx code when a number is required or as a comment (Xx
if a name is allowed. The post processor controls whether g
alphanumeric name is allowed in this fieldifom number must
be entered. This is defined by fm®gramNamelsinteger =
true; statement in the post processor and can be set to teitbe|
(number required) dalse(alphanumeric name allowed).

File name The output NC file nameThis will default to the program
name/number.

Comment The program comment, which is usually output asrament at
the top of the NC file.

Output folder Specifies the folder for the output NC fil@ressing th ¥

button will open this folder in Rile Explorer window.Pressing
the & button opens a folder browser window to select the fo
for the NC file

Post to Fusion Team

Saves the output file to tledoud. TheFusion Team output
folderfield will be displayed if this box is checked, allowing y
to select the cloud folder to post to.

NC extension

Contains the default file extension for the output NC file as
defined in the post processor. You gatoverride the file
extension

Unit

Controls the output urgtof the NC file. This is usually set to
use the same units as the model, but can be overridden to o
in either Inch or Millimeters.

Open NC file in editor

Check this box if you want to open the output NC file in an
editorafter post processing is finished. The editor used is
defined inyour FusionPreferenceslialog in theGenerat
>Manufacture> External editorfield.

Create in browser

Check this box if you want an NC Prograntomatically
createdwith the operations you are postiagainst. Be
forewarned, if this box remains checked each time you post
process outside of an NC Program, thenwidlcontinue to get
new NC Programs added to the list.

Property Table

Displays the propertiedefined in the post processor and allow
you to modify these properties. Please se®thperty Table

Introduction to Post Processors1-8
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Field

Description

section in this manual for a full description of post processor

properties.

F NC Program: NCProgram

Settings | Operations

Machine and post
Use machine cenfiguration
Post

Use cascading post
Program
Name/number

File name

Comment

Output folder

Post to Fusion Team

MC extension

Unit

Open NC file in editor

HAAS - Next Generation Control / haas m  ~

1001

1001

G/

.nc

Document unit

v

Fusion Post Process Dialog Fields

Post properties

¥+ Configuration

v Preferences

Use chip transport
Coolant pressure
Fast tool change

Optional stop

Optionally cycle tools at start

Optionally measure tools at start

Preload tool

Safe start all operations
Tool breakage tolerance
Rotary moves use DPM feeds
Use GO

Use G95 for tapping
Parametric feed

Radius arcs

Use 55V

Use G187

Use subroutines

Default

0.1

Off

Post OK Cancel

Selecting a PosProcessor in Fusion

You select the folder for the post processor and the post processor itself by pres #ngutten next
to thePostfield. You can right click on theinkedmenu in the Post Library dialog to add a new folder
to select post processors from. The new folder will be displayed in the Linked menu.

Recent
+ My posts

Local

Post Library

T Lmkedw Link folder
post-tiorary

w4 AUTODESK cAM Post Processor Guide/2/25
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[Z] Post Process X
Configuration Folder
| C:/develfpostibrary Setup
Post Configuration
| Enter search text All vendors bl
HAAS - Mext Generation Control / haas next generation ~ Open config
Qutput folder MNC extension
[c
Program Settings
Program name or number
Property Value £
| 2005 |
Safe Retracts G53
Program comment Use damp codes Yes
| Router Test Part | Use 55V Mo
Machine model UMC-750
Unit Create single results file Yes
Document unit i Has A-ais rotary Mo
Has B-axis rotary Mo
Reorder to minimize tool changes Has C-axis rotary Mo
Open NC fle in editor Rotary moves use DFM feeds Mo
B Use DWO Yes v
Search For posts in our Autodesk HSM post library Cancel

Inventor CAM and HSMWorks LegacyPost Process Dialog

Field

Description

ConfigurationFolder

Specifies the folder location of the p@sbcessor you want to
run. You can press th...| button to open a folder browser
window to select the post processbhis field is only displayed
in thelegacy dialog, but yonan select the folder in the NC
Programs dialog by pressing % button next to th@ostfield.

Setup

Used to select preinstalled post processor libraries or to sele
cascading post. A cascading posissially a 8 party post
processor or verification program that is run after the HSM p
processor.This field is only displayed in the legacy dialog.

Post Configuration

Defines the post processor you want to run. daglable posts
arelistedin adropdown menu There are filters that will limit
the post processslisted, including a Search Text field,
Capabilities (milling, turning, etc.), and Vendor

Output folder

Specifies the folder for the output NC fil®ressing thi...
button opens a folder browser window to selectotaer for the
NC file. TheOpen foldebutton opens a file browser this
folder.

NC extension

Contains the default file extension for the output NCdge
defined in the post processor. You can override the file
extension in this field.
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Field

Description

Program namer number

The name/number of the outpd€ file. This name/number wil
usually be output as the first line of tNE file, usually as an

Oxxxx code when a number is required or as a comment (Xx
if a name is allowed. e post processor controls whether an
alphanumeric name is allowed in this field or if a number mu
be entered. This is defined by fm®gramNamelsinteger =

true; statement in the post processor and can be set to teitbe|
(number required) dalse(alphanumeric name allowed).

Program comment

This field is output as a comment at the top of the NC file.

Unit

Controls the output urgtof the NC file. This is usually set to
use the same units as the model, but can be overridden to o
in either Inch or Millimeters.

Reorder to minimize tool change

Check this box if you are running with multiple setups and yc
want the operations with the same tool numbers {dld=ed
together to minimize tool changes. Operations within the sa|
setup will not beeordered.

Open NC file in editor

Check this boxf you want to open the output NC file in an
editorafter post processing is finishedhe editor used is
definedin the Preferenceslialog in theGeneral>Manufacture
> External editorfield.

Property Table

Displays the propertiegefined in the post processor and allow
you tomodify these properties. Please seertaperty Table
sectionin this manual for a full description of post processor
properties.

InventoryfHSMWorks Post Process Dialogrields

1.5.2 NC Programs

NC Progrars are supported in Fusi@andallow you to groumperations together and assign a post
processothat is usedor these operationsYou create an NC Program Ipyessinghe NC Program
menuor right clicking on a (group of) operation(s) and selecingate NC Program from the list.
Pressing thé?ost Process button widking up theNC Prograndialog where yowancreate an NC
Program from theelected operations when the Post or OK button are predsednportant to note
that pressing the OK button will NOT post process theR¥ayram butill only save it.
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MILLING TURNING ADDITIVE INSPECTIO!

Fle®ev Be:

mp& 20 3D~

NC Program

Group toolpaths from multiple setups into a new

y combined NC Program. Reduce tool changes on
setups with multiple fixtures and improve efficiency
by completing all similar operations. Create multiple
NC Program groups for different postprocessing
situations.

{4 Edit
Iy Edit Tool

Compare and Edit
Create NC Program

s Generate &
Press Ctri+/ or more help. @ Simulate

NC Program Button Right Click to Create NC Program

The NC Program dialog contains two taBsftingsandOperations This is the same dialog that is
displayed when Post Processingm the menus.

You will also notice that when you post process against an NC Pralgaanme NC Progrardialog is
displayed. If you want to change any settings for post processing when using an NC Brognanst
edit the NC Program to make changes

F'NC Program: NCProgram2 X

Settings | Operations ({.} v @)
~ B & Setup for Metric tools: milling Reorder to Minimize Teol Changes
- [ ] £ 2D Milling
@® 2D-Face

4 2D-Contour

Operation Instance Setup Work Offset Tool
@ 2D-Contou... |1/1 Setup for Metr.. |1 #2 - 03/8" flat (myTool2)

& 2D-Contour with compensation left € 20-Contou.. |1 Setup for Metr.. |1 #2 - 03/8" flat (myTool2)

4 2D-Contour with compensation ri €2 20-Contou.. | Y1 Setup for Metr.. |1 #2 - 33/8" flat (myTool2)
@ 2D-Bore

- £3 2D Milling Singl

@ 2D-Bore (2) |1/1 Setup for Metr.. |1 #2 - 03/8" flat (myTool2)

-Contour with compensation left (2)
2D-Contour with compensation right (.

| 2D-Bore (2)

- £3 2D Milling Wear Comp
@ 2D-Face 2
% 2D-Contour 2
4 2D-Contour with compensation left 2
4 2D-Contour with compensation right 2
© 2D-Bore2
= 7 2D No Compensation
@ 2D-Face (2)
< 2D-Contour (2)
@ £3 2D No Bore
& 2D-Face (4)
< 2D-Contour (&)
4 2D-Contour with compensation left (3)
4# 2D-Contour with compensation right (.

- B3 Drilling Cycles

Post OK Cancel

Selecting Operations for an NC Program
Introduction to Post Processors1-12
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1.5.3 Machine Definition S

MachineDefinitionscan be used to define the kinematosl multiaxis capabilitie®f the machindor
both the post processor and machine simulatioiMaghineDefinition is assigned to a Setup in the
CAM system The usage of a Machimefinition has distinct advantages.

1. Allows asingle generipost processdo be used for multiple machines with different

kinematics.

ouhrwWN

The post processor is assigrectly to theMachineDefinition.
TheNC output folder is defined in the Machibefinition.
Defines thaunique multiaxis features for the machine.
Required foMachine Simulation.
Required for Operation Properties

You can determine if a post processopports a MachinBefinition by checking for the
activateMachindunction inside of the post processor. If this function is not presenttltbgrost
processor will most likely not accept or fully support a Maclieénition. There are a number of post
processors that support MachiDefinitions such as theanuc,HaasNext Generation, Heidenhain,
Hurco,Siemens, and Tormach posts.

You assign a MachinBefinition to a CAM Setupvhen creating or editing the Setup and pressing the
S e | ebattoré This will bring up the Machingibrary dialog that allows you teelect a machine from

the availableconfigurations.

@ SETUP: SETUP FOR METRIC TOOLS: MILLING

J B

¥ Machine /

Machine Select...

¥ Setup

Operation Type Miling A

¥ Work Coordinate System (WCS)
Orientation Model orientation =

Origin Model box point -

Model Point & Box Point

¥ Model

Model [ Body X
D Fixture

(i ] 0K Cancel

Recent
Document
- My machines
Local
» Linked
+ Fusion 360 library

Location of
Machine
Configurations

+ % b 3B & Editing Menu

Autodesk
Generic 3-axis

Autodesk
Generic 5-axis AC (head-head)

@ Only machines in My Machines can be edited.

Autodesk
Generic 5-axis AC (head-table)

desk i
g:::r EE;E'\ s AC (table-table) Maohlne
Configurations
Autodesk

Generic 5-axis BC (head-head)

Autodesk
Generic 5-axis BC (head-table)

Autodesk
Generic 5-axis BC (table-table)

Filters Q

Clear filters

~ Capabilities

x

Additive
Cutting
Milling
Turning
Inspection
~ Issimulation ready
Simulation ready
~ Vendor

All

Filters and
Machine
Configuration
Description

Cancel

Selecting a MachineDefinition

The Machine Library dialog consists of the followiagas

Introduction to Post Processors1-13

w4 AUTODESK cAM Post Processor Guide/2/25



Area Item Description

Location of Machine Specifies the area you want to select a Maching
Definitions Definition from.
Recent Displays recently selected Machibefinitions
Document Displays Machinéefinitionsused in the active
model.
My machines Displays Machindefinitionsstored locallyon

your computer or iselected (linked) folders. Yo
can add folders to the linked area by right clicki
onthe Linked menu and selectihgk folder.

v iLinked

" Link folder
= Fusion 360 library
Fusion Library Displays all Machin®efinitionsincluded with

Fusion.
MachineDefinitions Lists the Machin®efinitionsstored in the

selected location.
Filters and Machine TheFilter tab allows you to filter the Machine
Definition Description Definitionsbased on Capabilities, Machine

Simulation Ready, and Vendor. Thrdo tab
displays information about the selected Machin
Definition.

Editing Menu Contains buttons farreating, editing, copying,
and deleting MachinBefinitions Right clicking
on a Machindefinition will also display this
menu.

Creates a new Machiri@efinition.

r Edits an existing MachinBefinition. The
MachineDefinition must reside in one of thdy
machinedolders.

Iy Copies the selected Machibefinition.

[ Pastes the selected MachIDefinition into the
selectedolder.

5 Imports an external Machirigefinition file.

E Exports the selectddachineDefinition to an
external file.

B Deletes the selected MachiDefinition.

Machine Library Dialog

Once you find the Machin@efinition you want to usgou cancopyit into your Local folder or a
Linked Folder. You can do this bgragging thelefinition onto the desireMy machinegolder or by

Introduction to Post Processors1-14
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copying and pasting itto the desired foldei¥ou can only edit MachinBefinitionsstored inone of
theMy machinegolders.

The latest versions of Machimeefinitionsare available on our onlirf@ost Library From here yowan
search for the machine by the machine type, the manufacturer of the machiypmachinename.

;

ﬂ AUTODESK Fusion 360

Machine Library for Fusion 360

This is the place to find generic CNC machines.

Q, Find your machine here

Any type | [ Any vendor v

HAAS VF-2

Download + Connector / Share

Online Machine Library

Once a Machin®efinition is selectedyou can edit it by pressing tHedit... buttonin the Setup dialog.
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https://cam.autodesk.com/hsmposts

© SETUP: SETUP FOR METRIC TOOLS: MILLING (59 Machine Definition %
Jie- ¥
= lzme Static
) — + u
¥ Machine Capabilities A
Kinematics Static
Machine Select... Edit... x 5 hea
Post processing = head
Generic 5-axis AC (table-table) non-tcp Multi-axis z x
Additional settings v
¥ Setup | Ealr
£ A
Operation Type Willin v
P YP g &
_ & table
¥ Work Coordinate System (WCS)
Orientation Model orientation  ~
Origin Model box point A
Model Point & Box Point
¥ Model »  Collision settings
Model [ Body X
D Fixture
(i ] 0K Cancel 0K Cancel

Editing/Creating a Machine Definition

The areas of the MachiriZefinition that are important for post processing areGleaeral Kinematics,
Post Processing, and Muhixis settings. The informatioim the other areas can be accessed by the post
processor, but not all are used by the library post processors as of this writing.

Area Description

General Describes thenanufacturemachine modelanddescriptionof the configuration.
Kinematics| Defines the machine kinematics of the moving axes. You can dgfite3 lineamaxes,
2 rotary axesa single spindleand a table Youcan addand axis by pressing the

icon. When you add an axig,will be added after the highlightesbmponentAn axis
can be deleted by highlighting it and pressin¢® ieon.

& C
D Static |

= head
s x )
bz v

Thedefinition of the selected axis isgplayedin the right pane of the dialpgcluding
thename home positionfeedratespreference, and TCP setting.

The rotation vector (orientation) and range of the axis is defined below the kinema
diagram.
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Area Description
Orientation Custom . 1 0 0
Minirmum Maximum
Range Limited ; -120 deg 120 deg
The rotary axigivot location(Offset) andinitial location at the start of an operation
(Reset) are located under the Advanced settings tab.
~ Advanced settings
X f i
Offset 01n 0in 0in
Resolution 0 deg
Reset Remember the position from previous section
Thesefields apply directly to the parameters of ttreate Axifunction as described in
the Multi-Axis Post Processorshapter.
Post This is where you will select the location of the post processor, the post processo
Processing| and the output folder for the NC fil&hese will become the defaults when post
processing and for NC Programs.
Multi-Axis | Defines the multaxiscapabilities of the control, along wittow retract/reconfigure

operations are handled, and singularity settings. Tdegsabilities are described in the
Multi-Axis Post Processohapter.

Machine Definition Post Processor Settings

1.6 Creating/Modifying a Post Processor

Once you find a post processor that is close, but not exact to the requirements of your machine you will
need to make modifications to it. The good news is, all of posts are open source and can be modified

without limitation to create the post you ne¥du have a few options for making the modifications

1. Make themodificationsyourself using this manual as a guatel by asking for assistance from
the HSM community on theESM Post Processor Forum
2. Visit HSM Post Processor Ideand creata requestor a post processor for your machine

Other users can vote for your request for Autodesk to create and add your post to our library.
3. Contact one of our CAM partnengho offer post customization services. These partners can be

found on the HSM Post Processor Forum at the top of the page.
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https://forums.autodesk.com/t5/hsm-post-processor-forum/bd-p/218
https://forums.autodesk.com/t5/hsm-post-processor-ideas/idb-p/985/tab/most-recent

HSM Post Processor Forum

This board v Search Q

POST TO FORUMS < Back to HSM Category
All Posts FAQs Accepted Solutions Unanswered

OPTIONS ~ FILTER BY LABELS v ¢ Previous 1 2 3 191 Mext »

Post Processor and Machine Simulation What's New S [(al a 1543

REPLIES

More Post Processing Expertise in the Fusion Manufacturing Forum % i} 2234

REPLIES

Technical FAQ % o 12747 q
: / REPLIES
0 22318 q

REPLIES

HSM post adjustments needed? Find your right contact here %

Finding HSM CAM Partners

No matter which method you decide to use to create your post processor, you should have enough
information available taefine the requirements, which includes as much of the following as you can
gather.

OuhAWNE

A post processor (.cps) that will be used as the seed post

Sample NC code that has run on your machine.

The machine/control make and model.

The typeof machine (mill, lathe, mill/turn, waterjet, etc.).

The machine configuration, including linear axes, rotary axes setup, etc.
A programming manual for your machine/control.

1.7 Testing your Post Processor i Benchmark Parts

When testing your post processgou will need a part with cutting operations to post against. We have
created standard benchmark pé#otsthis specific purpose. These parts cover the most common

scenarios you will come across when testing a post processor and are available for HSMWorks, Inventor
CAM, and Fusion CAM. They are available in both metric and inch format for all three CAM systems.
There are fivaifferentbenchmark parts.

= =4 -8 -4 -9

Milling

Turning and Mill/Turn
Stock Transfers
WaterjetLaserPlasma
Probing
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1.7.1 Locating the Benchmark Parts

The benchmark parts are available to all users of Autodesk CAM and can be accessed in the Samples

folder for each product

_
B open

@Uv| . @ 0SDisk (C:) » Program Files » HSMWorks » examples

==

v |44 |Ssar~:h examples

2|

¢& OneDrive - autoc

Organize ~ MNew folder = - i @
I Daily Builds v Name ° Date modified Type Size
7 Libraries o )
[ 8oxs % 2dPart6.SLDPRT 10/30/2017 5:35 PM  SOLIDWORKS Part... 473 K
ox Sync
- 4 & 3dStrategies. SLOPRT 10/30/2017 5:35 PM  SOLIDWORKS Part... 403 K
)i Posts

| & Benchmark-Mill INCH.SLDPRT

3/2/2018 6:30 PM

SOLIDWORKS Part Document |8 k

n

= % Benchmark-Mil_MM.SLDPRT 3/2/20186:30PM  SOLIDWORKS Part... 256 K
| post-customizati . )
& Benchmark-MillTum_INCH SLDPRT 3/2/20186:30PM  SOLIDWORKS Part... 1101 K
. = & Benchmark-MillTum_MM.SLDPRT 3/2/20186:30PM  SOLIDWORKS Part... 1,009k
[=Ladel
o . % P12D and 3D.5LDPRT 10/30/2017 535PM  SOLIDWORKS Part... 3421 K
— LIS 4 P2 2D.SLDPRT 10/30/2017 535 PM  SOLIDWORKS Part... 500
@ Documents . .
P Mo © P3 A-AxisSLDPRT 10/30/2017 535 °PM  SOLIDWORKS Part... 3081
usic
o & Stock-Transfer INCH.SLDPRT 3/2/20186:30PM  SOLIDWORKS Part... 147k
| G & Stack-Transfer MM.SLDPRT 3/2/20186:30 M SOLIDWORKS Part... 143k~
B8 videos - m | +

Display States:
Quick Filter:

~  [AilFiles ) -

Cancel ]

File name:  Benchmark-Mill_INCH.SLDPRT

| Open

B

HSMWorks Sample Parts
C:\Program FilesHSMWorks\examples

v

@ Bmr B0

B % @ 20 Adaptive &5 Hoisoral Cg Wl o Face (5 Tec Fron Tool ibrary @)
‘o Z ! =
Setup Sheet 2 Pocker Comtour Pt Toot fignt | [ Task Mansger
sme 5= | o o e | D | e © raapive D Suat Mt o Comor ot Gove 17 Tootsomare 0790119 5 | opriveras
& Generate & 2D Contour U pacster 5] Thresa [ED ToaiTop (=] options M
Toolpath Diing 20 Miing » 3D Miing - Mt o Viing Turning »- Orentation Mansge

cam x
& Benchmark INCH.ipt Operation(s)

@) Heip Tutorslz
[ P—

- Setup for Metric tools Documents » Autodesk b Inventor HSM b Examples
= m @
&P e O s v
(8] Manual NC - Optional stop Organize v Includein library v Sharewith v New folder = A @ You
<& 2D-Contour ; (i vourupe viceos
8] Manual NC - Force tool chi Ji Public  +  Name Date modified Type Size
2D-Contourwith Favoiit EE] picusson Grou
W £0-Lontourwith compens = LS () Benchmark-Mill INCH.ipt 9/24/016 4 AM  AutodeskInventor.. 1,031 KB [\.:E o Grove
< 2D-Contour with compens ) JuiperN s
Manual NC - Optional stop 3 Lirmics () Benchmaric-Mill_MM.ipt 9/24/2016 704 AM  Autodesk Inventor. 97 kB @ .
o e P Benchmark MilTum INCHipt 92472016 T04AM  Autodesklnventor.. 3151 KB
- o~ 7D @ Benchmarlk-MillTurn_MM.ipt 9/24/2016 7:04 AM Autodesk Inventor. 3,077 KB
% Rapid out [Rapid out] - P“b"“ DE (5 CAM Mania Tutorial.ipt 9/5/014533PM  Autodesk Inventor... 537 kB
< S:/E”:"":p"’(‘;“‘ [5‘”5:(‘ - “( B () Stock-Transfer INCH.ipt 3272017350 A Autodesk Inventor. 525 k8
27 Chip breaking [Chip brezki it () Stock-Transfer MM.ipt 3/2/2017350 AM  Autodesk Inventor. 556 kB
% Deep drilling [Deep drilling B Autode -
2 Bresk-through driling [Bre oy [ Tuoritipt 9/5/2014533PM  Autodesk Inventor. 264 KB
Guided deep dilling [Guide = a5 E’H D Tutorial2ipt 9/5/2014533PM  AutodeskInventor. 563KB
enel| =
Tap [Tap] o (D Tuoraipt 9242014800 AM  AutodeskInventor.. a5ke
Right tap [Right tap] . e () Tutorial.ipt 9/24/20148:00 AM  Autodesk Inventor. 664 KB
I::: t‘”‘"‘ L‘:f‘:’t“’“ king [T - e (D Tutorials.ipt 9/24/014800 AM  AutodeskInventor.. 1934 KB
=Pl =Pl . @ Tutorialb.ipt 3/20/2015 4:06 PM Autodesk Inventor. 648 KB
Reaming [Reaming] K nven
Boring [Boring] B imvenl
Stop bering [Stop boring]
Fine boring [Fine boring] , 13 items
Back boring [Back boring]
£ Circular mill [Circular milll =

Inv-entor (—:AM Sample Parts
C:\UsersPublic\Public DocumentdAutodeskinventor CAM \Examples
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(F Autadesk Fusien 360

< 18
ata Panel

ERSTSEp 1 icr % | B post Pro..um_incK
—
ider - O e =
& Sperten n & = ¥ SEH = 0E &
INSPECT

TLAXISY | TURNINGY | CUTTING ACTIONS ™

You are all set with the latest update. Find out what's new.

MANAGE ¥ ADD-INS ¥

LIBRARIES

= Assets

Project that contains assets used by Fusion 360
including templates, libraries, and other
configuration files.

SAMPLES

Basic Tralning
i-

Samples used in the Hands on exercises in our
Help topics.

a CAM samples

Samples demonstrating SAM functionality
hitp:/autode sk/f360cam

o Uesign Samples
Samples of completed Fusion designs.

. Simulation Samples

famples demanstrating Simulation functionality

N Warkshops & Fvents

Samples used for Autodesk sponsored
Workshops & Events

Filter #5 O Q- O E

© TEXTCOMMANDS

Fusion CAM
Select the Data Panel and Double Click on CAM Samples

< & CAM Samples ga’ < @ CAM Samples ca’

£V

[ Data | People I [ vaa | People I

FoY o]
]

il CAM SummitD. Ml Friday Fasttracks

@ PostProcessor... @ Post Processor ...

il Machine Tables il PostProcessor

P PostProcessor TP Post Processor ...
Ml Tutorials il Uttimate
P Probz Sample ... P Stock “ransfer

Fusion CAM (continued)
Double Click on Post Processor to Display the Sample Parts

1.7.2 Milling Benchmark Part
Themilling benchmark parts include the following strategies.

1 2D
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Drilling

Coolant codes

Manual NC commands
3+2 5axis

5-axis simultaneous

= =4 =4 -4 N

Firoex son 300 -
B B H e~
L Post "[ ) Untitied X | D Post Pro...ing_INCH :<7[ i i
@ == ®) e
I S 2B & - B 2 — =3
SETUP™ 20v | 3D% | DRILLING TURNING ™ | CUTTING ACTIONS ¥ INSPECT ADD-NS ~

MULTIAXIS ¥
© BROWSER
A Q) (5 PostProcessor Benchmark - Miling_IN
D @ (5 camcomponent1
D B camMNamed Views
[ unisiin
4 . 5s.,

D & [mi2nFace

D Manual NC - Optional stop [0,
b

D s [7212D-Contour with comper.
D s [7212D-Contour with comper.
D Manual NC - Optional stop (2.
D E m220-Bore

P Driling

P  coolant codes

P31  manuaine

P sx3«2

Ly B v G

© TEXTCOMMANDS

MANAGE ¥

Mill Benchmark Part

1.7.3 Mill/Turn Benchmark Part

The mill/turnbenchmark parts contain the following strategies.

Primary and Secondary spindle operations
Turning

Axial milling

Radial milling

5-axis milling

= =4 =4 -8 -9
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e & —— P
H B H o9~

@ PostProc._.lling_MM® Xl @ untitiea Xl @ PostPro ing_INCH XI @ post Pro...um_INCH X | o

cwg6 o & = EJEIEI—-I%
SETUP Y MULTFAXISY  TURNING ACTIONS ¥
© BROWSER - =
A Q (B PostProcessor Benchmark - MifTurn_L...
D @ (5 cAM Componentt
D B3 caMNamed Views
[ unisiin

D =5 [1Tuming Profie with com...
D 3 [2Tuming Single Groove

D I [ Tuming Thread! without...
D I [ Tuming Thread2 without...
D M [31Tuming Thread! with cy...
D M (31 Tuming Thread2 with cy...
B
D
D

B driling axial x0 z0
79) Bore1 (2)

- BOQ BB

Turmng and Mill/Turn Benchmark Part

1.7.4 Stock Transfer Benchmark Part
The stock transfdoenchmark partontairs the following strategies.

1 Primary and Secondary spindle operations
1 Simple part transfer
1 Part transfer with cutoff
i — e - -

B H «-~-

™ PostProc. lling W= X | W uniiied® x| ® PostPro_inacH X | W PostPro_um INCH X | @ stock Transfer %
G1
ce2B @ % = ¥ &84 E . = @
seuPr | 20v | 30> | DRLLNG | MULTHAXIS™ | TURNNGY | CUTTHG ACTIONS ¥ MANAGE

© BROWSER
4 Q (b StockTransfer
D Q (B caMComponent1
D E] caMNamed Views
0 unesiin
4 L. 559,
[P  Setup - Simple Part Transfer
D & sub-spindie Operations1
D 5 Setup-PartTransfer with Cutoff
D [ sub-spindie Operations2 (2

FEORT BB

© TEXT COMMANDS

Stock Transfer Benchmark Part
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The WaterjetLaserPlasmaenchmark partontairs the following strategies.

Waterjet

Laser

Plasma

Lead in/out

Radius compensation

= =4 =4 -4 -9

L

MULTLAXIS ™ | TURNING

Waterjet-Laser-Plasma Benchmark Part

1.7.5 Probing Benchmark Part
The Probing benchmark part contains the followstrgtegies.

1 \Various probingcycles
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[ Autodesk Fusion 360 ‘
H B H ~ ~ X
P Vateriaserpiasma’ X | @ Pprobe Sa..Complete X | +

e zE & & = ¥ 850 = 0E &

SETUP ¥ 20v 3D  DRLLNG = MULTHAXISY | TURNING ¥ ACTIONS ¥ INSPECT MANAGE ¥ ADD-INS ¥

© BROWSER o=
A4 J [ Probe Sampie Part - Complete
D @ (b caucomponent1
D B3] caMNamed Views
[ unisiin
4 . 555,
4 [, setupt,,
D § mawesprobet
D § mawesProbe2
D § mawesProbes
D § meawesprobes
§  m4wes Probes

§ [4wes Probes
§  m4wes Probe?
4§  [T41Wes Probes
§  m4wes Probeto
D § [méwespropett
D § mawesProbe1s

D
D
D
D
D
D

89 Q G-E

© TEXT COMMANDS

Probing Benchmark Part

2 Aut odkRaes Kkt Pr oEdeistsoorr

SinceFusion, InventoCAM, and HSMWorkgost processors are tebxased JavaScript code, they can
be edited with any text edittinat you are familiar with. There are various editors in the marketplace
that have been optimized for working with programming code such as JavaScript. We recommend
Visual Studio Codavith the Autodesk-usion Post Processor Utilitgxtension Using this editor
provides the following benefits when working witlutodeskpost processors.

Color coding

Automatic closing and matching of parenthesis and brackets

Automatic indentation

Intelligent code completion

Automatic syntax checking

Function List

Runthepost processor directly from editor

Matchtheoutput NC file line tahe post processor command that created it

= =4 -8 -8 _9_9_°_2

2.1 Installing t he Autodesk Post Processor Editor

Before you can use the VSC editor you will need to installlite easiest way is to visit theitodesk
FusionPostProcessor Utilitypage inthe Visual Studio Marketplace, where you can download VSC and
then theAutodeskFusian Post Processastility extension.Please note that the Visual Studio Code site
changes quite frequently, so the directions/pictures in this section might not be exactly what you see on
the screen, but the installation steps should still be similar.

Autodesk Post Processor Editor2-24
»4d AUTODESK CAM Post Processor Guid&/2/25


https://marketplace.visualstudio.com/items?itemName=Autodesk.hsm-post-processor
https://marketplace.visualstudio.com/items?itemName=Autodesk.hsm-post-processor

| Marketplace sgnin 0O

Visual Studio Code > Other > Autodesk Fusi Post Processor Utility New to Visual Studio Code? Get it now.

Autodesk Fusion 360 Post Processor Utility
Autodesk | 32installs | & 35downloads | ¢ d sk d (0) | Free

‘ Post processor wutiiy.
m Trouble Installing? =

Overview Q&A  Rating & Review

Autodesk Fusion 360 Post Editor for Visual Studio Code Categories

yther
Welcome to the Autodesk Fusion 360 post editing extension for Visual Studio Code (https://code visualstudio.com/).
This extension adds several functions that will aid you when working on post development specifically for Fusion 360 g5
nventor HSM, Inventor HSM Express, HSMWorks, and HSMXpress. Please note that this utility is not compatible with

N keybindings
FeatureCAM. PartMarker, and PowerMILL

To learn more about the CAM solutions see: https://v solutions/manufacturing/cam

Resources

The repository for the extension is hosted at: https://github.com/ esk/cam-posteditor

You can get the installation for Visual Studio Code at: https://marketplace visualstudio.com/items?

temName =Autodesk hsm-post-processor

The extension is distributed under the MIT license. See LICENSE txt.

Features Last updated
Publisher
* Post directly from VS Code. Unique Identifier

* Quick view post processor variables and functions.
* Jump to code by dlicking line in NC output.

Report

v] =]
Installing Visual Studio Code

This link will take you to the Visual Studio Code installation page. Selecitinect version for your
operating system.

www.is

Code editing. o e

t http = requ

Redefined. ; e - e

Debugger for Chrome
Dx 9 r Javasc C

Download for Windows
Stable Build

Stable Insiders

macOS Package 4

normalizePol

Windows x64 User Installer port = parselnt

Linux x64 deb Ln9,Col21 Spaces? UTFE LF TypeSaipt @
pm

Other downloads

Installing the Windows Version of Visual Studio Code

This will download an installation prograthat you can run to do the actual instaéft click on the
installation program to execute it.

)d VSCooelsersetup....exe &

Click the Executable to Install VSC
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Follow the instructions displayed on the screen tfirthe installation. Yoshould select the defaults

for all questionsthough youmay want to make this the default code editor and add it to the Windows
Explorer file context menu.

Setup - Visual Studis

Select Additional Tasks n
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing Visual Studio
Code, then dick Mext.

Additional icons:

Create a desktop icon

Other:

Add "Open with Code™ action to Windows Explarer file context menu

[ Add "Open with Code” action to Windows Explorer directory context menu
Register Code as an editor for supported file types

Add to PATH (available after restart)

[ < Back ][ Mext = ][ Cancel ]

Selecting Installation Options
You can choose to starp the Visual Studio Code editor automatically after it is instali@dce the
editor is opened you can install the Autodesk Fusion Post Processor Utility by operttxtetisons

view in the left pane and searching fartodesk Select the Autodesk Fusion Post Processor Utility to
install it.

®] File Edit Selection View Go Run Terminal Help (=

EXTEMSIONS: MARKETPLACE O - asnext general

autodesk @ o

Autodesk Fusion Post Processor Utility U 319m:
Post processor utility.
Autodesk Install

Autodesk Platform Services oK % 5
Visual Studio Code extension for accessing Autode..

z Install
Autodesk Interactive Debugger 11K ¥ 5
Extension to debug Autodesk Interactive applicati..
jschmidt42 m

Downloa(-alirig the Autodesk Fusianost Processor Extension
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autodesk

Autodesk Fusion Post Processor Utility D 319ms

Post processor utility.
Autodesk ]
Autodesk Platform Services hok k5
mﬂ_ Visual Studio Code extension for accessing Autode..
Petr Broz Install
. Autodesk Interactive Debugger @ 11K % 5 DETAILS  FEATURE CON

Installing the Autodesk Fusion Post

Autodesk Fusion Post Processor Utility
Autodesk < 58112 +* % % %k (5)

Post processor utility.

m |:|Au:c Update {’:} @

This extension is enabled globally.

UBUTIO CHAMGELOG STATUS

Processor Extension

After installing theAutodesk Fusion Post Processor Utiktytensiornyou will want to exit the VSC
editor and then restartso that the extension is initialized. You are now ready to start edititgglesk

post processors.

2.2 Autodesk Post Processor Settings

After installing theAutodeskPost Processaytility , you will want tosetup the editor to nheéh your
preferences. fen the settings file by selectifge->Preferences>Settings This section will describe
some of the most popular settgdput feel free to explom@her settings at your leisure to find any that
you may want to changél he User Settingsan also be displayed by using tb&l+Commashortcut.

File < IIDr@E\\' Go Debug Tasks Help

Mew File

MNew Window

Open File...
Open Folder... [Ctrl+K Ctrl=0]
Open Workspace...

Open Recant

Add Folder to Workspace...
Save Workspacs As..

save

Save As.

Save All [Cerl+K 5]

Auto Save

:
Preterences <:| e

Revert File

Settings

Close Editor

User Snippets
Close Window

Exit

File Icon Theme

Keyboard Shortcuts [Cerl+K Curl=5]

Keymap Extensions [Crrl+K Corl +M)]

Color Theme [Cr

Ctrl=Comma

14K Corl<T]

Displaying the Editor Settings
The settings will be displayed in a separate tébu can now search for individual settings using the
Searchbar. To display the Autodesk Fusion Post Processor Utility settings tyjpegodeskn the

searchbar.
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Show and fix ESLint issues

Autodesk Post Utility: Use Embedded ESLint Rules
E sk's ESLint rules for

=d ESLint do so by runn

Flac (CPS/ODP filac) ES|int and the ESlint Evtencion
proc or files (CPS,/CP es), ESLint and the ESLint Extension

ng 'npm install -g eslint’ for a global insta

Autodesk Post Utility: Auto Update Function List

/| Updates th

ction list automatically, without the need

Autodesk Post Utility: Custom CNCLocations

Object containing C

Modifying the Editor Settings

There is alescriptionthat explains theettingmaking iteasy for you to make the changes

The following table provides a list of some of the more common settings and their descriptions.

Setting

Description

Autodesk Post Utility: Use Embedded ESLint
Rules

Enable to use Autodesk's ESLmtes for
editing post processorou must install
ESLint and the Visual StudigSLintextension
to support ESLint style syntax checking for th
post processor.

Use the command 'npm instadl eslintin a
Command Prompt window to install ESLint.
The Visual Studio ESLint extension can be
installedas any standard Visual Studio
extension (refer to thExtensions Flyout
section).

Autodesk Post UtilityPost Executable Path

Allows you to change the folder that containg
thepost.exehat will be usedvhen post
processing.

Autodesk Post Utility: Auto Update Function List

Updates the function list automatically, witho
the need for refreshing.

Autodesk Post Utility: Sort Function List
Alphabetically

When checked the function list will be sorted
Unchecked will display the function names in
the order that they are defined.

Autodesk Post Utility: Color Output

When checked, rapid, feedrate, and circular
blocks will be displayed in color.
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Setting

Description

Autodesk Post Utility:

Rapid Color

Color for rapid move blocks.

Autodesk Post Utility:

Linear Color

Color for feedrate move blocks.

Autodesk Post Utility:

Circular Color

Color for circular move blocks.

Autodesk Post Utility:

Enable Autone Selection

Enables the automatic selection of the line in
the post processor that generated the selectg
line in the output NC file.

Autodesk Post Utility:

Output Units

Sets the desired output units when post
processing

Autodesk Post Utility:

Shorten Output Code

Limits the number of blocks output when
posting, making it easier to navigate.

Autodesk Post Utility:

Shorten Output Line Limit

Specifies the maximum number of lines to
display when the outpwize is limited.

Autodesk Post UtilityPost On CNGSelection

When checked, post processing will occur as
soon as a CNC file is selected.

Autodesk Posttility : Post on Machine Selection

When checked, post processing will occur as
soon as Machineis selected.

Autodesk Post Utility: Post On Property Change

When checked, post processing will occur as
soon as a Post Property is changed.

Autodesk Post Utility:

Post On Save

Automatically run the post processor when it
saved, only if the NC output file window is
open.

Autodesk Post UtilityShow Warning Messages

Enable this setting to display a popup messa
when post processing generates warnings.
will be prompted to view the warnings in the
log file.

Editor > Minimap

Controls if the minimap is shown. The

minimap is a small representation of the entii
file displayed on the right side of the window
and allows you to easily scroll through the filg

Editor: Font Size

Size of the editor font.

Editor: Font Weight

Weight (thickness) of the editor font.

Editor: Detect Indentation

Automatically detects theditor.tabSizeand
editor.insertSpacesettings when opening a
file.

Editor: Insert Spaces

When checked, spaces will be inserted into t
file when thetab key is pressedThis is the
Autodesk standard.

Editor: Tab Size

Sets the number of spaces a tab is equal to.
standard setting for Autodesk post processor
2

Editor > Parameter Hints

Enables a popp that shows parameter
documentation and style information as you

type.
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Setting

Description

Editor: Auto Closing Brackets

Controls if the editor should automatically clo
brackets after opening them.

Extensions: Auto Check Update

Automaticallychecks foupdatel extensions
and marks the extensions that have an upda
in the Extensions

Extensions: Auto Update

Controls the automatic update behawd
Visual Studio Code extensions.

Files: Associations

Associates file types with a programming

language. This must hatecps": "javascript”
set in it to enable the automatic features of th
editor in Autodesk post processors.

Workbench: Color Theme

Defines the color theme for the editor. This
setting can be changed using Fle-
>Preferences>Color theme menu.

2.3 Left Side Flyout

Commonly Changed User Settings

On the left side of the editor window is a tab twdt open different flyout dialogs. The features
contained in the flyout dialogs are quite beneficial while editing a post processor and are explained in
this section The Source Controflyout is not used when editing post processors and will not be

discussed.

r
ﬂ » haas with a-axis sample.cps - Visual Studio Code [Administrator]

2.3.1 Explorer Flyout

Explorer

File Edit Selection

Explorer

Search

Bookmarks

Extensions

View Go Debug Tasks Help

Source Control

Left Side Flyout Dialog

The Explorer flyout contains expandable lists that are used to display the open editors, folders, variables,

functions, and CNC selectofl. h e

arrow 3 at the | eft of each
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List

Description

OPEN EDITORS

Lists the files that are open in this instance of t
VSC editor. Any files that have been changed
but not been saved will be marked with a bulle
A) . The number of cl
been saved is displayed in the Explorer icon.

NO FOLDERS OPEN

You can open a folder for quick access to all o
the post processors in the fold&xpanding the

folders will display theéDpen Foldebutton that

can be used to open a foldélicking on a file in
the open folder will automatically open it in the
editor. Take note that if a folder is opened, the
all opened files in the editor will first be closed
and you will be prompted to save any that hav
been changed.

OUTLINE

Lists thefunctions defined in the post processo
and the variables defined in each function.
Expanding the functio
to the left of the function name will display the
variables defined in the function. You can selg
any of the variables tgo to the line where it is
defined.

CNC SELECTOR

Contains the Autodesk intermediate files (*.cn(
that are available to the post processor from th
VSC editor. This list is further explained in the
Running/Debugginthe Postsection of this
chapter.

FUNCTION LIST

Expanding the faction list will displaythe
functions defined in the active post processor.
The functions will either be listed in alphabetic
order or by the order they appear in the post
processor depending time HSMPost Utility:
Sort Function List Alphabeticallgetting. You
can select on a function in this list and the curg
will beplaced at the beginning of this function i
the editor window and while traversing through
the post processor the function that the cursor
in wil |l be mar ked wit
easy for you to determine what function the
active line is in.

POST PROPERTIES

Contains thd’roperty Table for the post
processor, similar to the Property Table display
when running the post from CAMThis list is
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List

Description

further explained in thRunningDebugginghe
Postsection of this chapter.

VARIABLE LIST

Lists the variable types supported by the post
processor, such as Array, Format, Vector, etc.
does not contain a list of variables defined in th
post processor. Expanding the variable type by
pressing the arrow 3t
the funcions associated with the variable type.

4 OPEN EDITORS

Explore Flyout Selections
NO FOLDER OPENED

You have not yet opened 2

folder. 4 LATHE CHANGES

® 5 haas with a-axis sample.cps.. o Fold haas ds-30ssy.cps
pen Folder ds-
haas.cps haas ds-30y.cps
User Settings LS
Open Editors Opening a Folder Open Heilddrist
4 OUTLINE al
Filter
e 4 CNC SELECTOR 4 FUNCTION LIST
4 @ onOpen o -
e b Custom * initializeActiveFeeds
@ section i Cuthi .
utting
1 aAxis g onchange
 comment | wateret [ TR
® description b center compensation * onClose
Ll b in-computer compensation * onCommand

Outline

4 POST PROPERTIES
writeMachine : true
writeTools : true
preloadTool : true
showSequenceNumbers : true
sequenceMumberStart : 10

sequenceMumberincrement : 5

optionalStop : true
Post Properties

CNC Selector Function List

4 VARIABLE LIST
indexOf()
lastIindexOf()

b AXIS
b Basedd
Variable List
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2.3.2 Search Flyout

Search

You can search for a testring in the current file or in all of thepenediles. To search for the text
string in the current file you should use the Find popup window seddsy pressing thetrl+F keys.

L |: na Aa Abl # | Mo Results x

Ctrl+F Find Popupi Search for a Text String in the Current File

As youtype in a text string the editor will automatically dispéd highlight thenext occurrence of the
text in the file. The number of occurrences of the text string in the file will be displayed to the right of
the text field. You can use tlimterkey to search for the next occurrence ofdtrang or press the
arrow keys t o asnedarbcahc kilvmarghuberfildYs yolyuse theEnterkey, then the
keyboard focus must be in thénd field.

useParametricFeed: false, // specifics that feed should * 928 o E 5 207 €S E X

showNotes: false, // specifies that operation notes should be output

useG@: false, // allow G@ when moving along more than one axis

useG28: false, // specifies that G628 should be used instead of G53
useSubroutines: false, // specifies that subroutines should be generated

Using the Find Popup to Search for Text Strings

The Searchflyout searches for a file in the opened files and in the files located in an open folder (refer
to theExplorerflyout to see how to open a folderfhe Searchdialog will be displayed tven you press
the Searchbutton

Search Flyouti Search for a Text String in Multiple Files

Entering a text string to search for and then pressingnkerkey will display the files thatontain the

text string and the number of instances of the text string in each file. You can expand the file in the list
by pressing the arrow key 3 and each instance o
displayed. Clicking on one of the instances causieseditor togo to that line in the file and

automatically open the file if it is not already opened. If you don't make any changeéleahd then

select the text string in another file, then the first file will be closed before opening the next file. An
unchanged file opened from tBearchflyout will have its mame italicizd in the editor window.
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hazs ds-20y.cps - Lathe Changes - Visual Studio Code [Administrat

File Edit Selection View Go Debug Tasks Help

SEARCH ¢ a £ th a- e haas ds-30y.cps %
634 1t (true) { // nign teed
¥ WorkPlane Aa Bl & 631 if (movements & (1 << MOVEMENT_HIGH_FEED)) {
879 results in 19 files 632 var feedContext = new FeedContext(id, localize("High Feed"),
633 activeFeeds.push(feedContext);
! 634 activeMovements[MOVEMENT_HIGH_FEED] = feedContext;
“ 5) 635 }
var currentWorkPlanessC = .. 636 ++id;
function forceWorkPlane() { 637 }
currentWorkPlaneABC = und... 628
. 539 ~ i=0; i i . ; i
function setIGHRPIBAB(abc) { b for (var 1 = 9; 1 ¢ act}veFeeds ]‘.engthJ ++1) {
i e - 640 var feedContext = activeFeeds[i];
Sl R 641 writeBlock("#" + (firstFeedParameter + feedContext.id) + "=" +
areDiffere x, currentWo.. 5
642 }
areDif rrentWo.. 643 }
areDif urrentWo.. 644
currentWOrkPIBNEAEC = abe: 645 var currentWorkPlaneABC = undefined;
function getWorkPlanehachi... 646
— T R 647 function forcelorkPlane() {
function getWorkPlaneMachi... .
=5 “ - 648 currenthWorkPlaneABC = undefined;
649 }
var forward = section.workpl... A5A

Searching for a Text String in the Opened Files

There areoptions thatire availablevhen searching for text strings. These options are controlled using
the icons in th&earchdialogandFind popup

Icon Description

Az When enabled, the case of the search string must be the same as the matchir|
string in the file.

ARl When enabled, the entire word of the matching text string in the file must be th
same as search string. When disabledgilitsearch for the occurrence of the sea
string within words.

[ ] When enabled, the '.' character can be used as a single character wildcard an
character can be used as a meifiaracter wildcard in the search string.

> Search forward in the file. In th&nd popup only.

€ Search backward in the file. In thénd popup only.

= Searches for the text string only in the selected text in thelfilthe Find popup
window only.

i Closes thd=ind popup window.

O Refresh the results windown the Searchflyout only.

al Collapse all expanded files in the results winddwthe Searchflyout only.

Displays fields that allow you to include or exclude certain files from searties.
the Searchflyout only.

b Displays theReplacefield, allowing you to replace theearchtext with theReplace
field text.

e Replaces the current (highlighted) occurrence ofStharchtext with theReplace
field text. Hitting theEnterkey while in theReplacdield performs the same
replacementIn theFind popup window only.

L Replaces all occurrences of thearchtext with theReplacdield text. When

initiated from theSearchflyout, all occurrences of the text in all files listed in the
Resultsvindow will be replaced.

Search and Replace Options
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2.3.3 Bookmarks Flyout

Bookmarks

Okay, so thd8ookmarkdlyout is actually a Breakpoints flyout, but since JavaScript does not have an
interactive debugger we are going to use it for adding bookmarks to the opened files. Placing the cursor
to the left of the line number where you wémset a bookmark will displag red circle and then

clicking at this position will add the bookmark.

To see the active bookmarnksu can open the Bookmarks flyout and expandBiteakPointsvindow.

You can then go directly to a line that is bookmarked by selecting that line in the Bookmarks flyout.
Bookmarks set in all opened files will be displayed in the flyout and the file that the bookmark is set in
will automatically be made the aotiwindow when the bookmark is selected.

4]« haas ds-30y.cps - Lathe Changes - Visual Studic Code [Administrator] _
File Edit Selection View Go Debug Tasks Help
DESUG | P |NoCor ¥ | f1* B haas ds-30y.cps @
b VARIABLES e . ) . ) . . .
711 var direction = machineConfiguration.getDirection(
AL 712 if (!isSameDirection(direction, W.forward)) {
b CALL STACK 713 error(localize("Orientation not supported.™));
4 BREAKPOINTS 714 }
| haas ds-30y.cps 716 715
® 716 if (!machineConfiguration.isABCSupported(abc)) {
717 error(
718 localize("Work plane is not supported”) + ":"

719 + conditional(machineConfiguration.isMachineCo

Using the Bookmarks Flyout

2.3.4 Extensions Flyout

Extaensions

Visual Studio Codés an opersource editor and there are many extensions that have been added to it by
the community. For example, tAeitodeskusionPost Processoutility is an extension to this editor.

By opening the Extensions flyout you can see what extensions you have installed and what extensions
have updates waiting for them.
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Search Extensions in Marketplace T
~ INSTALLED 3
Autodesk Fusion Post Processor Utility = 206ms

B Post processor utility.
Autodesk 2

Copy Plain Text
@ Copy plain text with no formatting.
Matthew Bolger 28

ESLint T} ABms
ntegrates ESLint JavaScript into WS Code.
% Microsoft i:%}

Viewing Installed Extensions

If there is arlJpdatebutton displayed with the extension you can press this button to install the latest
version of the associated extension.

You cansearch the Vual StudioMarketplace for extensions that are beneficial for your editing style by
typing in a name in th8earch Extensions in Marketplaield. For example, if you want a more
dedicated way to set bookmarks you can type in bookmahks field and all extensiorgealing with
adding bookmarks will be displayed. You can press the dnstall button to install the extension.

You can also search for extensiondimmatthe Visual Studio Marketplace

yyyyy

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

Viewing Extensions in the Online Marketplace

2.4 Autodesk Post Processor Editor Features

The AutodeskPost Processor editor has featuresrtbance the ease of editingpaist processor
JavaScript files.One example is the color coding of the text, variables are in one color, functions in
another, JavaScript reserved words in yet another, and so on. The colors of each entity is based on the

WorkbenchColor Themesetting.
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This section will go over some of the more commonly used features. You are sure to discover other
features as you use the editor.

2.4.1 Auto Completion

As you type the name of a variable or function you will notice a popup window that will show you
previously used names that matchtéad as it is typed in. Selecting one of the suggestions by using the
arrow keys to highlight the name and then the tab key to select it will insert that name into the spot
where you are typing.

If the Editor: ParameterHints setting is set to true, then when you type in the name of a function,
including the opening parenthesymu will be supplied the names of the function's arguments for
reference.

var current|
var abc = n[= current
it (machine 5 currentCoolantMode 5
// set wo[= currentFeedId
E currentMachineABC
if (_sect [ currentPattern
cancelT|[F currentSection
abc = _|[#] currentSubprogram
if (_se/[= currenthWorkoffset
force & currenthorkPlansARC
onCom [=] getCurrent
gMoti [ getCurrentDirection
write [ getCurrentPosition

P R e L P B N N L b ]

Using Auto Completion

2.4.2 Syntax Checking

If you have a syntax error while editing a file, the editor is smart enough to flag the error by
incrementing the error count at the bottom left of the window footer and marking the problem in the file
with a red squiggly lineYou can open therBblems window by selecting the X in the window footer to
see all lines that have a syntax error. Clicking on the line displaying the error will then take you directly
to that line, so that you can resolve the error.

You can close the window by pressing on the X in the window footer or the X at the top right of the
Problems window.
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843 var apc = new Vector(v, ¢, v);

844 if (machineConfiguration.isMultiAxisConfiguration() f // use 5-axis indexing for multi-axis mode
845 // set working plane after datum shift

846 ﬁ
847 if (_section.isMultiAxis()) {

848 cancelTransformation();

849 abc = _section.getInitialToolAxisABC();

850 if (_setWorkPlane) {

851 forceWorkPlane();

852 onCommand (COMMAND_UNLOCK_MULTI_AXIS);

853 gMotionModal.reset();

854 writeBlock(

PROBLEMS OUTPUT DEBUG CONSOLE TERMINAL Filter by type o

haas with a-axis sample.cps Ci\Us=

® [eslint] Parsing error: Unexpected token { (344, 55)
@ [js] )’ expected. (844, 55

Ln 844, Col 55 Spaces: 2

Displaying Syntax Errors

2.4.3 Hiding Sections of Code

You can hide code th#é enclosed in braces {} by positioning the cursor to the rigtihefine number

on the line with the opening brace and then pressingftimp. The code can be expanded again by
pressing the [+] icon. Note that the icons will not be displayed unless the cursor is placed in the area
between the line number and #wditing window.

836 var currentWorkPlaneABC = undefined;
837 = function forceWorkPlane() {

838 currentlorkPlaneABC = undefined;

g39  }

840

841 = function definellorkPlane(_section, _setWorkPlane) {
842 var abc = new Vector(®, @, @);

843 = if (machineConfiguration.isMultiAxisConfiguration()) { // use 5
844 // set working plane after datum shift

845

846 ¥ if (_ section.isMultiAxis()) {

847 cancelTransformation(};

848 abc = section.getInitialToolAxisABC();

849 = if (_setWorkPlane) {

850 forceWorkPlane();

Hiding Sections of Code

2.4.4 Matching Brackets

If you place theedit cursor at a parenthesis (()), bracket ([]), or brace ({}) the editor will highlight the
selected enclosuies well as the opening/closingatching enclosure charactdf there are multiple
enclosure characters right next to each other, then the enclosure following the edit cursor will be
selected. If the enclosure character does not highlight, then this means that there is cluhg mat
opening/closing enclosure.
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writeBlock(
gMotionModal.format(®@),
conditional({machineConfiguration.isMachineCoordinate(8), "A" + abcFormat.format(abc.x)),
conditional({machineConfiguration.isMachineCoordinate(1), "B" + abcFormat.format{abc.y)),
conditional{machineConfiguration.isMachineCoordinate(2), "C" + achormat.fol‘mat{abc.z:'}

Matching Parenthesis

2.45 Go to Line Number

You can go to a specific line number in the file by pressin@theG keys and then typing in the line
number.

—_—

a

Go to hine 376

Go to Line Number

2.4.6 Opening a File in a Separate Window

You can open a file in the current window by selectingRitee>OpenF i | raeéiu from the task bar or

by pressing th€trl+O keys. You can open the active file amseparate VSC windoly pressing the
Ctrl+K keys and then pressing tiekey. The file will be opened in the a new window and remain open
in the active window. Yo can also open a new VSC windowdaglecting thé-ile->New Windowmenu

or by pressing the&Ctrl+Shift+N keys

__"!l # haas with a-axis sample.cps - Visual Studio Code [Admini

File Edit Selection View Go Debug Tasks Help

Mew File

E> Mew Window Crl=Shift+N
Open File... Hold Ctrl Eey Down
Open Folder... [Col+K Cirl+0]

Open Workspace_.

Open Recent k

Open Separate VSC Window

2.4.7 Shortcut Keys

You can display the assigned Shortcut Keys by pressingltkey and then typing ikeyto display all
commands referencing the key string. SelecPtiederences: Open Keyboard Shortaosnu. You
can also press thetrl+K Ctrl+S keys in sequence to display the Shortcut Keys window.
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v <20

~ Preferences: Open Keyboard Shortcuts <: @ Ctd + K Cird + S

Help: Keyboard Shortcuts Reference Ctrl + K | Cirl + R

Cirl + K | Cil + M

Preferences: Open Keyboard Shortcuts File

Search keybindings

Command

Add Cursor Above

Add Cursor Below

Add Cursors to Line Ends

Keyboard Shertcuts X User Setting m -

Display the Shortcut Keys

Keybinding Source When

[ [ Ait 1 UpArrow | Default editorTextFocus
Ctrl |+ At + DownArmow ault editorTextFocus

Modifications and/or additions to the Shortcut Key assignments can be made by selecting the
keybindings.jsotink at the top of the page. This will opes@it window displaythat displays the

default Shortcut Keys in the left window and the user defined Shortcut Keys in the right window. Use

the same procedure as modifying a setting to modify a Shortcutieppying the binding definition
from the left window into the right window and making the desired changes. Be sure to save the
keybindings.jsoffile after making your changes.

The format of the keystrokes that represent a single Shortcut is defined in the following table.

Shortcut

Sample

Description

key

F1

Press the single key.

keytrkey

Ctrl+Shift+Enter

keyis the name of the key to press. The + character means
the keys must be pressed at the same time. The + key is n
pressed.

key key

Ctrl+K Ctrl+S

The keys should be pressed in sequence, one after the oth
Each key can be a combination of multiple keys #nepressed
at the same time as explained abouvalessShift is part of the
key sequence, then lower case letters are being specified.

Shorcut Key Syntax
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2.4.8 Running Commands

The commands accessible by shortcut keys or the menus can be found and run from the command popu
dialog and ar@ccesseth the editor by pressing thel key. Once the command popup is displayed you

can search for commands by typing in text in the search Tihe.commands that match the search will

be displayed along with the Shortcut Keys that are assigned to the com8edson the command to

run it.

1 | »preferences| <:

+ Preferences: Open Keyboard Shortcuts Ol + K O + 5 recently usec
Preferences: Open User Settings Cirl +

i Preferences: Azure Extensions

t Preferences: Color Theme Ctrl + K (Grl + T
{ Preferences: Configure Language Specific Settings...

Preferences: Configure User Snippets

| Preferences: File Icon Theme

Preferences: Keymaps Ctrl + K || Cirl + M
+ Preferences: Language Extensions

| Preferences: Open Folder Settings ]
i Preferences: Open Keyboard Shortcuts File

! Preferences: Open Raw Default Settings

_”"Running a Command

2.5 Running / Debugging the Post

The Autodesk-usionPost ProcessoUtility extension allows you to run the post procesisat you are
editing directly from the editor and to debilng post by matching the output lines in the NC file with the
code line that generated the output. You can run the post against the provided intermediate files
generated from the Benchmark Pamtsou can create your own intermediate file to run the post against.

2.5.1 Autodesk Post Processor Commands

There are builin commands that pertain to running the post processor. These commands are accessed
by pressing the F1 key atygping HSM inthe search field.

>autodesk ¢

Autodesk HSM Post Utility: Change post executable recently used §83

Autodesk HSIM Post Utility: Merge post processor

Autodesk HSM Post Utility: Show Post Processor Engine Version...

Autodesk HSM Post Utility: Post Process Ctd + At + G
Autodesk HSM Post Utility: ge
Autodesk HSIM Post Utility: Change secondary post executable
Autodesk HSM Post Utility: Clear s

hange property other commands

[

selected machine...

Displaying the Autodesk Post Processor Commands
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The following table describesome ofthe available commands.

Command

Description

PostProcess

Runs the post processor against the selected (
file. You can also use the short€ittl+Alt+G to
run the post processor.

Change post executable

Sets the location of the post processor engine
executable.

Show debugged code

Displays theentry functions that are called and
the line numbers thatenerated the block in the
output NC file. This is the sanoaitputthat is
displayed when you call treetWriteStacgftrue)
andsetWritelnvocatiorn$rue) functiors.

Delete CNC file

This command cannot be run from the
Commands menu. Right clicking on a CNC filg
in theCNC Selectiottist and selectingpelete
CNC Filewill delete the file and remove it from
the list.

The same applies to Machine files.

Disable auto line selection

Disables the feature of automatically displaying
the line in the post processor that generated th
selected line in the NC output file.

Download CNC exporting post processor

Downloads thd&exporting PosProcessomused
for generating your own CNC files for testing.

The Autodesk Post Processor Commands

2.5.2 The Post Processor Properties

You can display the properties associated with the open post processor by opening the Explorer flyout

and expanding thEost Propertiebst. Clicking on a property will prompt you to change the property.
The @ symbolwill be displayed next to the property if it has been changed from the default value.

|l f you add a new property to the post or for

yellow refresh symbol in the Post Properties header to refresh the displayed properties.
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(PLORER bra | 'preloadTool' (current setting: ‘false’)

» OPEN EDITORS 267
» NO FOLDER OPENED 2678 falsa
2679
» OUTLINE 2630
R 0 2681 if (currentSection.isMultifAxis() && !¢
» FUNCTION LIST 2682 writeBlock(gFormat.format{49));
4 POST PROPERTIES 2683 }
writeMachine : true 2684 setSmoothing(false);
AT E T 2685 // writeBlock{gPlaneModal.format(17));
@ preloadTool : false 2086
2687 if {((getCurrentSectionId() + 1) >= ge
SRS e e e 2688 | (tool.number != getNextSection().g
sequenceNumberStart : 10 2689 onCommand ( COMMAND_BREAK_CONTROL);

Modifying the Post Properties

2.5.3 Running the Post Processor

To run the post processor that is open in the editor you can uS#lilt+G shortcut or run th€ost
Utility from the Command window as described in the previous sediost you will need to select the
intermediate CNC file to run the post against. You select the CNC file by openiggploeer flyout
and expanding thENC Selectolist until you find the desired CNC file.

ﬂ # haas with a-axis sample.cps - Lathe Changes - Visual Studio Code [Mmlmstrm I
File Edit Selection View Go Debug Tasks Help
EXPLORER haas with a-axis sample.cps ®
» OPEN EDITORS 229 )i
b LATHE CHANGES 360 } else { // use M
361 writeOptionalBl
R 362 writeOptionalBl
b FUNCTION LIST 363 gFormat.forma
4 ONC SELECTOR 364 "pogas”,
b Custom 365 T T
b Cutting 366 "B" + getHaas
b Mill-Turn 367 C + getHaas
) 368 T" + toolFor
“ Milling 369 "E" + xyzForm
42D 370 D" + xyzForm
bore.cnc 371 "K" 4+ xyzForm
compensation.cnc 372 “I8."
R — 373 }; // probe too
full program.cnc 74 ¥
i EVERR
optional stop.cnc 376
toolchange.cnc 377  function onOpen() {
b 3+2 378 if (properties.us
¥ Sx Simultaneous 379 gFeedModeModal.

Post the Selected CNC File Against the Active Post

You can also select the CNC file from the Post Utility menu.

ct the required command

L
m

Change CMNC file
Post process
Help
Select the CNC File or Post Processor Using thost Utility Command
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If running a post processor for the first time in the editor it is possible that the location of the post engine
executable (post.exe) is not known. In this case you will see the following message displayed.

Emor Post processor executable cannot be found. Please select your post executable location Browse..  Close

You can press thB r o w Huet@n to search fggost.exe The executable will ba one of the
following locationsdepending on the version of HSM being run.

HSM Version Post Executable Location
Fusion C:\UsetusernamAppDatalLocalAutodeskwebdeployproduction(id)\ApplicationdCAM360

usernamaes your username that you logged in &sgl) is a uniqueand long name that changes
depending on the version of Fusion that you have installed. You will usually seléuititre
with the latest date.

Inventor C:\Program FilesAutodeskinventorCAM yyyy

yyyy b the version nhumber (year) of Inventor.
HSMWorks C:\Program FilegeHSMWorks

Post Executable Locations

Once you have postedjainst the CNC filehe output NC file or Log file will be displayed in the right
panel of the split screenivhen theHSMPostUTtility EnableAutoLine Selectiorsetting is true, then
clicking twice on a line in the output NC file will highlight the line in the post processogéradrated

the output. The second click must be on a different character on the same output line to highlight the
line. Then, iy clicking on a different character in the same line you will be walked througtetbile of
functions that were called in the generation of the output.

haas with a-axis sample.cps X E = e m - debugged
P 11 wpruperues.useater ) %
122; ) writeG187(); 5 001005
3 (Using high feed G1 F5000. instead of GO©.)
144 . » . .4 (1 D=50. CR=0. - ZMIN=-1. - face mill)
144? \f'ar initialPosition = getFramePosition{currentSect: 5 N1® 698 Go4 G17
1446 if (!retracted) { 5 NS 621
1447 if (getCurrentPosition().z < initialPosition.z) { 7 N20 G53 GO 70.
1448 writeBlock(gMotionModal. format(@), zOutput.forr s _
13;1; ) zIsOutput = true; 9 (2D-Face)
1851 } 1e N3@ T1 M6
1452 11 N35 S5800 M3
12 N4@ G54
1453 if (insertToolCall || retracted) { 13 nas M1
1454 var lengthOffset = tool.lengthOffset; 1 NS5O GO AD.
1455 if (lengthoffset > 200) { 15 NS5 M10
1456 error(localize("Length offset out of range.”));:

. o 16 NeB Mg
o | return; 17 N70 GO X8@. Y-24.375 <:|
T 18 w7s Ga3 7115, W1

a
132@ MotionModal.reset(); o NG Ga 25
1461 El'iteBlock F.’lanel\\gz];l format(17)); e N8> 61 Z-1. F1000.
. (e : s 21 N9 X-80.
1463 if (!machineConfiguration.isHeadConfiguration()) 22 N93 62 V0.95 10. J12.663
raa e g : € 23 N18@ G1 X80.
i uriteBlock( 24 N165 GO 715.
1465 gAbsIncModal. format(90),
1466 gMotionModal. format (@), xOutput.format(initi: s
i:i; )'i"t Elock( 27 N115 M9
i ""INEt,UCM dal. format (0) 28 N120 653 GO Z0.
1470 Format.format(43), 2 s
grormat. format(43), . 30 N130 GO AO.
1471 zOutput.format(initialPosition.z), 31 N135 M1
1472 hFormat. format(lengthOffset) 1 N145 X.
1473 bH
1a7a } else ¢ 33 N15@ G53 ve.
. 34 N155 M3@
1475 writeBlock( -
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Output NC File, Click Twice on Output Line to See Code that Generated Output

2.5.4 Creating Your Own CNC Intermediate Files

The Autodesk Post Processor extension comes withibul@NC intermediate files that are generated
using the HSM Benchmark Part$hese can be used for testing most aspects of the post processor, but
there are timewhen you will need to test specific scenarios. For these cases you can create your own

CNC file to use as input.

TheExport CNC file to Visual StudiGodepost processdrom the Fusion Post Processor Libragy
used to create external CNC intermediate files that can be used fromthéhirsual Studio Code
editor. You can download this post in the same manner as you downlopdsamyocessor from
within Fusion.

n x
Fusion 360 library

Settings | Operations © @ L=
G1
& gy B
Machine and post Post properties : ACTIONS ¥ WANAGI

Use machine configuration v General

s Export CNC file to Visual Studio Co - | # [ .
Post Xpor e to Visual udio Co - X kput folder Custom

Use cascading post Show installation folder

Program b Built-in

Name/number 1001
A 1001 T o3 o Clear filters
le name export @o o L - | o
Comment Vendor Description
. ) Fusion 360 library o
Output folder ync/PostTickets/Resellers/Bruno/Nc Autodesk Export CNC file to Visual Studio Code
Post to Fusion Team
NC extension ne Autode! Copy post processor to My Posts? b'e
Unit Document unit You are using a post processor from the Fusion 360 Library. Post processors stored here
receive automatic updates. You must use a post processor stored in My Posts
Open NC file in editor
Choose & My Posts location and then click Copy to My Posts.
Create in browser
My Posts location: | Posts c e -

o :> Copy to My Posts

Download the CNC Exporting Post Processor

Follow the directions in thBownloading and Installing a Post Processactionfor installing a post
processor on your system.

Once the post processor is installed you will want to post process the operations you want to use for
testing. The CNC exporting post processor is run just like any Attiedeskpost processor, except it
will not generate NC code, but will rather create a copy of the CNC filetlierAutodesk CAM system

in a folder within theCNC Selectar The CNC file will be stored in the Custom folder by default, but
you can create your own private fot@s by typing the custom folder name ib@ CNC output folde

field when post processing.
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Post properties

v General

CNC output folder Custom (

Show installation folder CNC output folder

b Built-in Select subfolder for the output CNC file.

Source: Default

Selecting a Custom Folder for the Exported CNC File

Most posts use a number for the output file name, it is recommended that you give the CNC file a
unique name that describes the operations that were used to generate it.

Settings | Operations

Machine and post
Use machine configuration
Post

Use cascading post
Program
Name/number

File name

Comment

Export CNC file to Visual Studio Co - | #"

v

polar

polar

>
c-ofBR = 5|

Editor NC Functions Backplot File Compare Transmission
D - % E. E Q 150 Milling - [ Iselectall X Del ~ Q 1 Find Previous “)Go te Line/Ble
@® @ Ounde  [Append File 1QFind Next 1Y Previous Tool «
New Open Close Sove Print (g';::‘ wioB® I Poste (5 DYinsert File Find chReplace ¥ Next Tool char
File 3 File Type n £dit Find
1 Success, your CNC file "polar.cnc" is now located in
2 "C:\Users\user\ .vscode\extensions\Autodesk.hsm-post-processor-4.1.3\res\CNC files\Custom"

3 and you can select it in VS Code.
4

Create a Custom CNC Intermediate File

Once you click the yellow refresh buttoawshouldsee the CNC file in theelected foldeof theCNC
Selectollist and can use it when post processing from the VSC edftgou decide that you no longer
need a custom CNC intermediate file you can delete it by right clicking on the CNC file and select
Delete CNC File

EXPLORER EXPLORER ha:z
b OPEN EDITORS b OPEN EDITORS 2837
b LATHE CHANGES b LATHE CHANGES ;:;S
b VARIABLE LIST

b VARIABLE LIST 2840
b FUNCTION LIST b FUNCTIONM LIST 2841
4 CNC SELECTOR 4 CMNC SELECTOR 2842
4 Custom 4 Custom 2843
polar.cnc polar.cnc 2844
) Delete CHC File |5

b Cutting b Cutting
= I0AE

Using a Custom CNC Intermediate File Deleting a Custom CNC Intermediate File
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3 JavaScript Overview

3.1 Overview

Autodeskpost processors are writtesing the JavaScrifgnguage.It resembles the C, C++, and Java
programming languages, is interpreted rather than being a compiled language, and-@iebjated.
JavaScript as it is used for developing post processors is fairly simple to learn and understand, but still
retains is complex nature for more advanced programmers.

This chapter covers the basics of the JavaScript languagmawentions used bfutodeskpost

processors. Thewre many b sites thatlocumenthe JavaScript languag&heELOQUENT
JAVASCRIPTSsite has a nicely laid out format. If you prefer a hard copy JavaScript guide, then the
JavaScript the Definitive Gui de,isrdcomnewnded. Davi d
Whichever manual you use, you will want to focus on the core syntax of JavaScript and ignore the
browser and clierside aspects of the language.

The Autodeskpost processor documentatigmprovided as thpost.chnfile with HSMWorks and
InventorCAM or you can visit thé\utodesk CAM Post Processor Documentatiab site. You will
find that thepost.chnmversion of the documentation is easier to view, since it has a working Index.

3.2 JavaScript Syntax

JavaScript is a case sensitl@aguage, meaning that all functions, variables, and any other identifiers
must alvays be typed exactly the same with regards to lower andaggeeletters.

currentCoolant = 7;
currentCoolant = 8;
currentcoolant = 9;

Case Sensitive Definition of 3 Different Variables

JavaScript ignores spaces and new lines betwaéables, operators, names, and delimiting characters.
Variable and function names cannot have spaces in them, as this would create separate entities.
Commands can be continued onto multiple lines and are terminated with a semicolon (;) to mark the end
of the logical command. If you are defining a stiitgral within quotes, then the literal should be

defined on a single line and not on multiple lines. If aséxbg is too long for a single line, then it

should be concatenated using an operation.

message = "The 3 inch bore needs to be probed prior to starting " +
"the next operation.";

Breaking Up a Text String onto Multiple Lines

There are two methods of defining commentdavaScript. You can either enclose commbatween
the /* and */ characters, which will treat all text between these delimiters as a comment, or place the //
characters prior to theomment text.
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The/* comment */format is typically used as the descriptive header of a function or to block out
multiple lines of code Any characters on the line that follow thieharacters are treated as a comment,
so you can have a single comment line or add a comment to the end of a JavaScript statement.

/**

Output a comment.
*/
function writeComment(text) {
writeln(formatComment(text))/ write out comment line
}

/*

switch (unit) {

case IN:
writeBlock(gUnitModal.format(20));
break;

case MM:
writeBlock(gUnitModal.format(21));
break;

}
*/

Comment Lines

Using indentatiorior function contents, if blocks, loops and continuation lines is recommended as this
makes it easier to visualize the cod@b characters, though supported by JavaScript, are discouraged
from being used. Itis preferred to use virtual tab stops of two spaces for indenting code in post
processor code. Most editors, includthg AutodeskPost Processor Editoan be setup to

automatically convert tab characters to spaces that will align each indent at two spaces. Please refer to
the Post Processor Editor chapter for an explanation on how to setup the Autodesk recommended editor.

function test (input) {
/l indent 2 spaces inside of function
if (input ==1) {
writeBlock( // indent 2 more spaces in if block or loop
gAbsincModal.format(90)// indent 2 more spaces for continuation lines
gMotionModal.format(0)

);
}

}

Indent Code 2 Spaces Inside Function, If Block, Loop, and Continuation Line

3.3 Variables

Variablesare simply names associated with a value. vEthee can be a number, stringdbean, array,
or object. Variables in JavaScript are untyped, meaning that they are defined by the value that they have
assigned to them and the value type can change throughout the program. For example, you can assign &
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number to a variable and later in the program you can assign the same variable a string valae. The
keyword is used to define a variable.

If a variable is not assigned a value, then it will be assigned the special vahaetihed

var a,; /I define variable ‘a’, it will have the valuewifdefined
varb =1, /[ assign a value of 1 to the variable 'b'

var ¢ = "text"; // assign a text string to the variable 'c'

c=2.5; //'c' now contains a number instead of string

Variable Definitions

While you can include multiple variable declarations on the semkne, this is against the standard

used for post processors and is not recommended. You can also implicitly create a variable simply by
assigning a value to the variable name without usingahkeyword, but is also not recommended.

When declaring a new variable, be sure to not use the same name as a JavaScript or Post Kernel
keyword, for example do not namevdr, for, cycle, currentSectiorfc. Refer to the appropriate
documentation for a list of keywords/variables allocated in JavaScript or sh&&wmel

JavaScript supports both global variabtand local variabke A global variable is defined outside the
scope of a function, for example at the top of the file prior to defining any fuscti@lobal variables

are accessible to all functions within the program and will have the same value from function to
function. Local variables are only accessible from within the function that they are defined. You can
use the same name for local valésbin multiple functions and they will each have their own unique
value in the separate functions. Unlike the C and C++ languages, local variabled detvin an if

block or loop arexccessile to the entire function and ametlocal to the block thizthey aredefined in.

3.3.1 Numbers

Besides containing a standard numeric valuareble assigned toraumbercreaes aNumberobject.
For this discussion, we will consider an object a variable with associated functions. These functions are
specific to numbers and are listed in the following table.

Function Description Returns

toExponential(digits) Form.at a number using exponential | String representation of number
notation

toFixed(digits) F]?(rjr_n:_;\t anumber with a fixed number| String representation of number
of digits

toLocaleString() Format a number according to localg String representation of number
conventions

toPrecision(digits) Format a number using either a fixed String representation of number
number of digits or usingxponential
notation depending on value of
number

toString() Format a number String representation of number

Number Object Functions

| var a = 12.12345; |
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b =a.toExponentigR); //b="1.21e+1"
b = a.toFixed(3); /lb="12.123"
b = a.toString(); /[ b="12.12345"
Sample Number Output

The JavaScript buiiin Math object contains functiormd constantthat apply to numbers. The
following table lists the Math functions and constants thatrenrst likely to be used in a post processor.
All Math functions return a value.

Function Return value

Math.abs(X Absolute value ok

Math.acos(x) Arc cosine ok in radians

Math.asin(x) Arc sine ofx in radians

Math.atan(x) Arc tangent of in radians

Math.atan2(y, x) Counterclockwise angle between the positivaxfs and the point,yin radians

Math.ceil(x) Rounds upx to the nexinteger

Math.cos(x) Cosine ofx

Math.floor(x) Rounds dowrx to the next integer

Math.max(args) The maximum value of the input arguments

Math.min(args) The minimum value of the input arguments

Math.PI The value of PI, approximately 3.14159

Math.pow(X, y) x raised to the power of

Math.round(x) Roundsx to the nearest integer

Math.sin(x) Sine ofx

Math.sqgrt(x) Square root ok

Math.tan(x) Tangent ofk

Math.NaN The value corresponding to the rshumber property
Math Object

a = Math.sqrt(4) la=2

a = Math.round(4.59) Ila=5

a = Math.floor(4.59) Ila=4

a = Math.P} /l'a=3.14159

a =Mathcos(toRad(45)) //a=.7071

a = toDeg(Math.acos(.866)); // a =60

Sample Math Object Output

The Math trigonometric functions all work in radiands a matter of fact, most functions that pass

angles in the post processor work in radians. There are kernel supplied functions that are available for
converting between radians and degrde®eg(x)returns the degree equivalent of the radian value

and conversely thRad(x)function returns the radian equivalent of the degree value

There aralso standalonsumeric functionghat are nopart of the Number of Math objects. These are

listed in the following table.
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Function Return value

parseFlodialue) Parsewvalueas a string argument and returns a real number.
Returns NaN if the string does not represent a valid number.
parselnfvalue, radix) Parsevalueasa string argument and returns an integer of the

specified radix.radixis typically defined as 10, but cée 2, 8,
16, etc. Returns NaN if the string does not represent a valid
integer.

spatia(value, unit) Returnsvalueconverted taVIM. unit specifies the units thaglue
is defined in and can be either MM or IThe unit conversion
scale used is 26m to lin and not 25.4. The®nversion creates a
more acceptable scaled value for display, for exadiplecales to
100mminstead ofLl01.6nm. The spatiafunction is typically used
to define the Builin properties at the top of the post processor,
since they are referenced as MM in the post engine.
toPreciseUn({value, unit) Returnsvalueconverted to the output unitsinit specifies the units
thatvalueis defined in and can be either MM or IN A scale fact
of 25.4mm to lin is used.

toUnit(value, unit) Returnsvalueconverted to the output unitsinit specifies the units
thatvalueis defined in and can be either MM or IN. The unit

conversion scale used is 25mm to lin and not 25.4.
Other Numeric Functions

3.3.2 Strings

Variables assigned a text stringjl create aStringobject, which contain a full complement of functions
that can be used to manipulate the string. These functions are spestifisgoand are listed in the
following table. The table details the basic usage of these functions as you would use them in a post
processor.Some of the functions accepRagExpobject which is not covered in this manual, please
refer to dedicated JavaScript manual for a description of this object.

Function Description Returns

charAt(r) Returnsa single character at position| Thenth character

indexOf(substring, start) Finds thesubstringwithin the string. | The location of the first occurrence o
startis optional and specifies the substringwithin the string.

starting location within the string to
start the search at.
lastindexOf(substring, start) Finds the last occurrence sifibstring | The location of the last occurrence o
within the string. startis optional and | substringwithin the string.

specifies the starting location within
the string to start the search at.
length Returns the length of the string. The length of the string
lengthis not a function, but rather a
property of a string and does not use
in its syntax.
localeCompare(target) Compares the string witlargetstring. | A negative number tringis less
thantarget, O if the strings are
identical, and a positive number if
string is greater thatarget
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Function Description Returns
replace(pattern, replacement) Replaces theatterntext within the Theupdated string
string with thereplacementext.
slice(start, end) Creates a substring from the string | A substring containing the text from
consisting of thestartcharacter up to, | string starting atstartand ending at
but not including thendcharacter of | end1. A negative value fostartor
the string endspecifies a position from the end
of thestring; -1 is the last characte2
is the second to last character, etc.

split(delimiter, limit) Splits a string at each occurrence of | An array of strings created by splittin
thedelimiterstring. string into substrings at the delimiter.
A maximum oflimit substrings will be
created.
toLocaIeLowerCase() Converts the string to all lowercase | Lowercase string.
letters in a localespecific method.
toLocaleUpperCase() Converts the string to all uppercase | Uppercase string.
letters in a localespecific method.
toLowerCase() Converts the string to all lowercase | Lowercase string.
letters.
toUpperCase() IConverts the string to all uppercase | Uppercase string.
etters.

String Object Functions

var a = "First, Second, Third";

b = a.charAt(3); Ilb="g"

b = a.indexOf("Second"); IIb=7

b = a.length; Il 26

b = a.localeCompare("ABC"); // b5

b = a.replace(/,/g"); /I b = "FirstSecond Third"

b = a.slice(0;7); /I b = "First, Second"

b =a.split(","); // b[0] = "First", b[1] = "Second", b[2] = "Third";
b = a.toLowerCase() ; /I b = "first, second, third"

b = a.toUpperCase(); /[ b ="FIRST, SECOND, THIRD"

SampleString Output

3.3.3 Booleans

Booleansare the simplest of the variable types. They contain a value of eiiberf false which are
JavaScripkeywords.

var a = truej/ 'a' is defined as a boolean

if (@) {

/I processes the code in this if block sifetes ‘true’
}

Sample Boolean Assignment
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3.3.4 Arrays

An arrayis a composite data type that stores values in consecutive order. Each value stored in the array
is considered an element of the array and the position within an array is called an index. Each element
of an array can be any variable tygeleach element can have a different variable type than the other
elements in the array.

An array, like numbers and strings, are considered an object with functions associated with it. You can
define an array using two different methods, rmgm@pty array using mew Array object or by creating

an array literal with defined values for the array. You can specify the initial size of the array when
defining anArray object. The initial size of an array defined with values is the number of values
contained in the initialization.

var a = new Array(); /I creates a blank arragll values are assigneddefined
var a = new Array(10); /I creates a blank array with 10 elements

var a = [true, "a", 3.17]; /I creates an array with the first 3 elemeagsigned

var a = [{x:1, y:2}, {x:3, y:4}, {x:5, y:6}]; // creates an array of 3 xy objects

Array Definitions

You can access an array element by using the [ ] brackets. The name of the array will appear to the left
of the brackets and the index to the element within the array inside of the brackets. The index can be a
simple number or an equation.

var a = [1, 2, "text"false];

b = a[0]; IIb=1

a[5] = "next"; [/l &= [1, 2, "text", false, "next"]
b = a[2+a[0]]; // b = false;

Accessing Elements Within an Array

TheArray object has the following functions associated with it.

Function Description Returns

concatvaluey Appends the values to an array. Original array with concatenated
elements

join(separator) Combines all elements of an array in| String containing array elements.

a string. separatoris optional and
specifies the string used to separate
elements of the array. The default is
comma.

length Returns the allocated size of the arrg The size of the array.
lengthis not a function, but rather a
property of an array and does not us
() in its syntax.

pop() Pops the last element from the array| The value of the last element of the
and deceaseghe size of the array by | array.
1.

push(values) Pushes thgaluesonto the array and | Updated size of array.

increases the size of the array by the
number ofvalues
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Function Description Returns

reverse() Reverses the order of tkéements of | Returns nothing, but rather modifies
the array. the original array.

shift(values) Removes the first element from the | The value of the first element of the
array and decreases the size of the | array.

array by 1.
slice(start, end) Creates a new array consisting of th¢ An array containing the elements fro
startelement up to, but not including | array starting atstartand ending at
theendelementof the array. endl. A negative value fostartor
endspecifies a position from the end
of thearray; -1 is the last element2

is the second to last element, etc.
sort(function) Sorts the elements of the array. The| The sorted array.

original array will be modified. The
sort method uses an alphabetical org
of elements converted to strings by
default. You can specify a function
that overrides the default sorting

algorithm.
toLocaleString() Format an array according to locale | String representation of array
conventions
toString Format an array String representation of array
unshift() Adds thevaluesto the beginning of anl Updated size of array.

array and increases the size of the
array by the number ofalues
Array Object Functions

vara=[1, 2, 3,4,5,6, 7, 8]

b =a.concat(9, 1011); /b=]1,2,3,4,5,6,7,8,9,10, 11]
b = a.join(", ; Ib="1,2,3,4,5,6,7,"8
b =a.length /Ib=8
a.push(9, 10, 11) la=11,2,3,4,5,6,7,8,9, 10, 11]
b = a.pop(); lla=11,2,3,4,56,7,8,9,10],b=10
a.reverse(); /la=[10,9,8,7,6,5,4, 3, 2,1]
b = a.unshift(12, 11); /la=1[12,11,10,9,8,7,6,5,4,3,2,1],b=12
b = a.shift(); 4=[11,10,9,8,7,6,5,4,3,2,1],b=12
b = a.slice(4, 7); II'bZ][6,3
a.sort(function(a, b){ [/ a=][1,2,3,4,5,6,7,8,9, 10, 11]
return ab;
D;
b = a.toString() //b="123,45,6,78,910,11"

Sample Array Output

3.3.5 Objects

An Obijectis similar to an arrain that it stores multiple values within a single variable. The difference
is thatobjectsuse a name for each sehtity rather than relying on an index pointer into an array. The
propertiestable in a post processor is an ohj&aiu can define an object using two different methods,
explicitly using theObjectkeyword, or implicitly ly creaing an object literal with defined names and
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values for the object. Each named entity within an object can be any type of vauatter, string,
array, boolean, and another object. Objects can also be stored in an array.

Objects can be expanded to include additional named elements at any time and are not limited to the
named elements when they are creatéolu can reference the elements within an object usithgr the
name of theelement(object.elementdr by using a text string or variakebject[ element]) as the

name of the element. Thalowing examples all reference theoveTimeslement of thetatusobject.

var status = fnoveDistance:0, moveTime:0, feedrate:0};
é
writeIn("Move time =" + status.moveTime);
writein"Mo v e ti me "movéilTimé€]; st at us |
var element Z=moveTimé;
writeln("Move time =" + status[element];
Referencing Elements Within anObject

var a = new Object(); Il creates a blank object, without named elements
var a = {x:1, y:2, z:3}; /I creates an object for storing coordinates

a.feed = 10.0; // adds the 'feed' element to the 'a’ Object
a['feed’] = 10.0; /I an alternate method for referencing the 'feed' eler
var a = [{x:1, y:2}, {x:3, y:4}, {x:5, y:6}]; // creates an array of 3 xy objects

Object Definitions

There is a difference betweassigning an existing object to a different variabid copying the
contents of an objectA direct assignment wilboint the assigned variable to the object but will not
make a copy of the object. Topy the contents of an object into anotbiegject, you can either copy the
contents manually or use the JSON.parse function.

var a = {x:1, y:2, z:3}; /I creates an object for storing coordinates

var b = a; //'b" and 'apoint to the same object

a.x = 3.5; // tethand'b.x will be set to 3.5

b ={x:a.x, y:a.y, z:a.z}; /['a" and 'b' are separate dbjactsal assignment)
ax=4.2; /[ only 'a.x' is set to 4.2.

b = JSON.parse(JSON.stringify(a)); th# contents of 'a’ are copied into 'b’

Copying Objects

3.3.6 The Vector Object

TheVectorobject is builtin to the post processor and is used to store and work with vectors. The vector
components are stored in they, zelements of th&ectorobject. Certain post processor variables are
stored as vectors and some functions require vectors as lpMectorobject is created in the same
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manner as any other objedtectorobjects are typicajll used to store and work eectors spatial
points, and rotary angles.

var a = new Vector(); /I creatdargk Vector object

var a = new Vector(1, 0, 0); Il creates-arixXvector {x:1, y:0, z:0}
a.x =-1; /I assidrie the x element of the vector
setWorkPlane(new Vector(0, 0, 0)); /[ definasllvector inline

SampleVector Definitions

The following table describgheattributesand functions contained in thectorobject Since an
attribute is simply a value contained in ¥ectorobject, it does ndtave an argument.

Attribute Description
abs Contains the absolute coordinates of]
the vector
length Contains the length of the vector
length2 Contains the length of theector
squared
negated Contains the negated vector
normalized Contains the normalized/unit vector
X Contains the Xcomponent
y Contains the Y component
z Contains the Z component
Vector Attributes

You can directlynodify an attribu¢ of a \ector, but if you dahen the remaining attributes will not be
updated. For example, if yalirectly storea value in the attribute,vec.x = .707 thelengthattributeof
the vectowill not be updated.You should use theec.setX(.707nethod instead.

If the Returnscolumn in the following table hdmplicit, then there is no return value, rathereetor

object associated with the function is modified implicitly. For this reaégou are going to nest a
Vectorfunction within an expression, do not use the Implicit function, but rather the equivalent function
that returns a vector.

Functions thatake atoleranceargumentan specify the tolerance as a real value, for example 0.0001,
or as an integer value, for example 4toleranceis an integewalue,thenthe vectos) will be

truncatedo the number of digits to the right of tdecimal pointspecified bytoleranceprior to the
comparisontoleranceis always optional and does not have tspecified.

Function Description Returns

divide(value) Divides each component of toeject | Implicit
vector by the value

getCoordinate(coordinate) Returns the value of the vector Component of vector
component (0=x, 1=y, 2=2)

getMaximum() Determines the largest component | Maximum component value
value in the vector

getMinimum() Determines the minimum componen{ Minimum component value
value in the vector
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Function

Description

Returns

getNegated()

Calculates the negated vector

Vector at 180 degrees to the object
vector (vector *1)

getNormalized()

Calculates the normalized/unit vecto

Normalized or unit vector

getX() Returns the Xcoordinate of the vector X-coordinate
getXYAngle() Calculates the angle of the vector in | Angle of vector in X¥plane
the XY-plane
getY() Returns the Ycoordinate of the vectoll Y-coordinate
getZ) Returns the Zoordinate of the vecton Z-coordinate
getZAngle() Calculates the Angle of the vector | Z-angle of vector relative to the XY

relative to the X¥plane

plane

isNonZerdtolerance)

Determines if the vectdras a nominal
length.

trueif the vector has a nominal lengt

isZerotolerance

Determines if the vector is a null
vector (0,0,0)

trueif it is a null vector

multiply(value) Multiplies each component of the Implicit

vector by the value
negate() Multiplies each component of the Implicit

vector by-1. Creates a vector at 180

degrees to the object vector
setCoordinate(coordinate, valu Sets the value of the vector compong Implicit

(0=x, 1=y, 2=2)
setX() Sets the Xcoordinate of the vector | Implicit
setY() Sets the Ycoordinate of the vector | Implicit
setZ() Sets the Zcoordinate of the vector | Implicit
toDeg() Converts radians to degrees Angles in degrees
toRad() Converts degrees to radians Angles inradians
toString() Formats the vector as a string, e.g. | String representation of vector

"(1,2,3)"

Vector Object Functions

Static functions do not require an associated Vector object.

Function

Description

Returns

Vector.areDifferent(
vl v2, tolerance)

Determines if 2 vectors are different.

trueif the vectors are different.

Vector.arePallel(
vl, v2, tolerance)

Determines if 2 vectors are parallel.

true if the vectors are parallel.

Vector.arePerpendicular
vl, v2, tolerance)

Determines if 2 vectors are
perpendicular.

true if the vectors are perpendicular.

Vector.ar&ameDirection(
vl, v2, tolerance)

Determines if 2 vectors ame the same|
direction.

true if the vectors have the same
direction.

Vector.cross(left, right)

Calculates the cross product of two
vectors

Vector perpendicular to the two
vectors

Vector.diff(left, right)

Calculates the difference between tw
vectors

Left vector minugight vector

Vector.dot(left, right)

Calculates the dot product of the two
vectors

Cosine of angle between the two
vectors
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Function

Description

Returns

Vector.getAbsolute()

Converts the vector components to
absolute values

Vector with absolute coordinates

Vector.getAngle()

Calculates the angle between two
vectors

Angle between the two vectors in
radians

Vector.getDistance(left, right)

Calculates the distance between two
vectors. Typically used when the
vectors store XYZ spatial coordinate
rather than vectors.

Distancebetween two points

Vector.getDistance2(left,right)

Calculates the square of the distance
between two vectors.

Squared distance between two point

Vector.lerp(left, right, u)

Calculates a point at a percentage of
the distance between the two
coordinates. 'U' specifies the
percentage of the distance to create
point at.

Point at a percentage of the line
between two points

Vector.pointLineDistande
point, start, end)

Calculates the distance between a
point and an infinitas definedas
goingthrough thestartandendpoints.

The distance from the point to the
infinite line.

Vector.pointPlaneDistance(
point, planePoint,
planeNormal)

Calculates the distance between a
point and a plane as defined by a po
on the plane and itsormal vector.

The distance from the point to the
plane.

Vector.pointSegmentDistance(
point, start, end)

Calculates the distance between a
point and a line segmeas defined by
its startandendpoints.

The distance from the point to the lin
segment.

Vector.product(vector, value)

Multiplies each component of the
vector by the value

A vector as the product ekctortimes
value

Vector.pojectPointToLine(
point, start, end)

Projectsa point toan infinite line as
definedgoing throughhe startand
endpoints.

The projectegointon theinfinite
line.

Vector.projectPointToPlane(
point, planePoint,
planeNormal)

Projects a point to a plane as defineg
by a point on the plane and itermal
vector.

The projected point on the plane.

Vector.sum(left, right)

Adds the two vectors

Left vector plus right vector

Vector.translatePoint(

point, vector, distance)

Translates a poirglong a vector by a

specified distance.

A point that istranslated from the first
point along a vector at a distance.

Static Vector Functions

b = a.length();

¢ = Vector.getAngle(a, b)

var a = new Vector(1, 2, 1.5);
d = a.getMaximum();

/I b = length of Vector a
/I ¢ = angle in radians between vectors a

d=2

b = Vector.getDistance(pointl, point2).normalized; // b = directional vectorgonmtl to point2

b = Vector.dot(vectorl, vector2);
b = a.negated,;

/I b = cosine of angle between vectorl & vectc
/[ b = vector at 180 deifeewta

Sample VectorExpressions
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3.3.7 The Matrix Object

TheMatrix object is builtin to the post processor and i€ddo store and work with matrices. Madssc
are normally used when working with megixis machinesfor 3+2operationsaandfor adjusing the
coordinates for table rotation$latrices in the post processor contain only the rotations for each axis
and do not contain translation values.

Certain post processwariables are stored as matgcsuch as thevorkPlanevariable,and some
functions requirenatrices as input. AMatrix objecthasfunctions that can be used when creating the
matrix and are not dependent on working with an existing matrix.

Assignment Function Definition

Matrix() Identity matrix (1,0,0, 0,1,0, 0,0,1
Matrix(il, j1, k1, i2, j2, k2, i3, j3, k3) Canonical matrix

Matrix(scale) Scale matrix

Matrix(right, up, forward) Matrix using 3 vectors
Matrix(vector, angle) Rotation matrix around the vector

Matrix Assignment Functions

var a = new Matrig; Il creates @ identitymatrix

var a = new Vector(, 0, Q 01,0, 0,0, ); // creates anatrix rotated 180 degrees in the X¥ane
var a = new Matrix(.5); /Il creates a half scale matrix

var a = new Matrix(new Vector(1, 0, 0), 30); // creates antdtion matrix of 30 degrees

SampleMatrix Definitions

The following tables describe the attributes and functions contained hettnix object. Since an
attribute is simply a value contained in the Matrix object, it does not have an argument.

Attribute Description

forward Contains the forward vector

nl Containgthe length of the row vectors
of this matrix

n2 Contains the square root of this matri
vector lengths

negated Contains the negatedatrix

right Contains the right vector

transposed Contains the inverse matrix

up Contains the up vector

Matrix Attributes

You can directly modify an attribute ofnaatrix, but if you do then the remaining attributes will not be
updated. For example, if you directly stargector in théorward attribute the other attributes will not
be updated to reflect this modification. You should usertagix.setForward(vectgrmethod instead.
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If the Returnscolumn in the following table hdmplicit, then there is no return value, rather Mhegrix
object associated with the function is modified implicitly. For this reaégou are going to nest a
Matrix function within an expression, do not use the Implicit function, but rather the equiftadetion

that returns a matrix

Function

Description

Returns

add(matriy

Adds the specified matrix to this
matrix

Implicit

getColumn(column)

Retrieves the matrix column as a
vector

Vector contaning the specified
column of thismatrix

getElement(row, column)

Retrieves the matrix element as a
value

Value ofthis matrix element

getEuler2(convention)

Calculates the angles for the
specified Euler convention

Vector containing Euler angled
this matrix Refer to thaVork Plane
section of the manual for a
description of Euler conventions.

getForward() Returns the forward vector. This wi Forward vector othis matrix
be 0,0,1 in an identity matrix
getN1() Returns théength of the row vectors Returns right_vectof up_vector +
of thismatrix forward vector ofnatrix
getN2() Returns the square root thiis matrix | Math.sqrt(n1)
vector lengths
getNegated() Calculates the negated matrix Matrix * -1.
getRight() Returns the right vector. This will b| Right vector of matrix
1,0,0 in an identity matrix
getRow(row) Retrieves the matrix row as a vecto| Vector containing the specified row

of this matrix

getTiltAndTilt(first, second)

Calculateghe X & Y rotations
around the fixed frame to match the
forward direction. 'first' and 'second
can be 0 or 1 and must be different

Calculated forward directioaof this
matrix

getTransposed()

Returns the transposed (inverse) of|
the matrix

Inversed matrix

getTurnAndTilt(first, second)

Calculates the X, Y, Z rotations
around the fixed frame to match the
forward direction. ‘first' and 'second
can be 0, 1, or 2 and must be
different.

Calculated forward direction

getUp() Returns the up vector. This will be | Right vector of matrix
0,1,0 in an identity matrix

isldentity() Determines if the matrix is an Trueif it is an identity matrix
identity matrix(1,0,0, 0,1,0, 0,0,1).

isZero() Determines if thenatrix is a null True if it is a null matrix

matrix (0,0,0 0,0,0, 0,0,p

multiply(value)

Multiplies each component of the
matrix by the value

Result of matrix timespecified
value

multiply(matrix)

Multiplies the matrix by the specifie
matrix

Results of matrix times specified
matrix

multiply(vector)

Multiplies the specified vector by th
matrix

Vector multiplied by the matrix

negate()

Calculates the negated matrix

Implicit

normalize()

Calculates the negated matrix

Implicit

w4 AUTODESK cAM Post Processor Guide/2/25

JavaScript Overview 3-60



Function Description Returns
setColumn(column, vector) Sets the matrix column as a vector | Implicit
setElement(row, column, vector)| Sets the matrix element Implicit
setForward(vector) Setsthe forward vector Implicit
setRight(vector) Sets the right vector Implicit
setRow(row, vector) Sets the matrix row as a vector Implicit
setUp(vector) Sets the up vector Implicit
subtract(matrix) Subtracts the specified matrix from | Implicit
this matrix
toString() Formats the matrix as a string, e.g.| String representation of matrix
"[[1,0,0],[0,1,0],][0,0, 1]]
transpose() Creates the transposed/inverse of t| Implicit
matrix
Matrix Functions
Static functions do not require an associafdrix object.
Function Description Returns
Matrix.diff(left, right) Calculates the difference betweer Left matrix minus right matrix
two matrices

Matrix.getAxisRotation(vector, angle Calculates a rotation matrix

Rotation matrix of ‘angle' radians
around the axis 'vector'

Calculates a matrix based on a

Matrix.getOrientationFromDirection(
forward vector

forward)

The up and right vectors of the
calculated matrix will be
perpendicular tohe forward vector,
and each other, but the direction
each is undefined since only a
single vector is provided to the
function.

Calculates a rotation matrix arour]

Matrix.getXRotation(angle)
the X-axis

Rotation matrix of '‘angle' radians
around the Xaxis

Calculates the rotation matrix for

Matrix.getXYZRotation(abc)
the given angles

Rotation matrix that satisfies the
specified XYZ rotations

Matrix.getYRotation(angle) Calculates a rotation matrix arour

Rotation matrix of 'angleadians

the Y-axis around the Yaxis
Matrix.getZRotation(angle) Calculates a rotation matrix aroun Rotation matrix of 'angle' radians
the Zaxis around the Zaxis

Adds the two matrices

Matrix.sun{left,right)

Left matrix plus right matrix

Static Matrix Functions

var abc = m.getEuler2(EULER_ZXZ R);
var t = m.getTransposed();

var fwd = m.getForward();

var v = new Vector(0, 0, 1);

var g = m.multiply(v);

var r = Matrix.getZRotation(toDeg(30));

abt =ZXZ Euler angles for m
t = ifverse/transposed matmt m
/I fwd = forward (Z) vector of matrix m

/I q = transformation of v though matrix
/[ r = matrix rotated 30 degrees about Z

Sample Matrix Expressions
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3.3.8 Deferred Variables

Deferred variableare used to output values to the NC file prior to them being defined. For example,
you could calculate the cutting timetoaveldistance foeach tool while processing the intermediate

file and therreferencahese values in the tool ligtat is output at the header of the NC filhis is
accomplished by defining the deferred varialglering thenormal processingf the intermediate file
andusing the deferred variables in an output stehg place that is processed prior to the processing of
thesection of the intermediate file that defines the deferred variables.

The way that deferred variables worlbisusing text substitution in the output NC fileheTinitial text

string output to the NC file will include theame of the deferred varial@aclosed by the defined
separator for defined variables, for examplel##. After all processing is finishedh¢ post engine will
scan the output NC file for ttaeferred variable textnd replacdé with the value stored in the deferred
variable. Itis important to know this procedure, since deferred variables canimotbseal before they
are defined in the post processihie same as any other variable, except for when they are output to the
NC file.

Deferred variables are stored in the DeferredVariatidgsct which has the following propertie3he
deferred vaable properties are referenced as DeferredVarigintgserty.

DeferredVariables Propery/Function | Description

separator Defines the prefix and suffix that will be added to the
deferred variable name when the deferred variable is
initially output to the NC file. This should be a unique
string that is not normallgeen in the NC file. The defaul
is "##'.

get(d, format) Retrieveghedeferredvariablenamedd and formats it for
output using the providddrmatas created by
createFormat

selid, valug Assignsvalueto thedeferred variable narded. value
must be numeric, it cannot be a text string, boolean, or
object.

isDefined(id) Returngrueif the deferred variable named has been
defined orfalseif it has not. Remember that the deferre
variable is defined during the normal processing of the
intermediate file, so if you caiéDefinedwhere the
deferred variable is being output priordimcessing the

deferred variable definitigrt will return false
Deferred Variables

The following sample codwill calculate the cutting time for each tool for linear, circular, and canned
cycle moves. It will output these times in the tool list located in the header NCtHike.
I collected state

var toolTime = new Array(); // define an array to store the tool cutting times.
Define the Tool Times Array
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function onOpen() {
DeferredVariables.separator = "*&" " ; // define a unique marker for deferred variables
é
var tools = getToolTable();
if (tools.getNumberOfTools() > 0) {
for (var i = 0; i < tools.getNumberOfTools(); ++i) {
var tool = tools.getTool(i);
var comment = "T" + toolFormat.format(tool.number) + " " +
"D="+ xyzFormat.format(tool.diameter) + " " +
localize("CR") + "=" + xyzFormat.format(tool.cornerRadius);
if ((tool.taperAngle > 0) && (tool.taperAngle < Math.PI)) {
comment +="" + |ocalize("TAPER") + "=" + taperFormat.format(tool.taperAngle) +
localize("deg");

}
if (zRanges[tool.number]) {

comment +="" + |ocalize("ZMIN") + "=" +

xyzFormat.format(zRanges[tool.number].getMinimum());
}
comment +="-" + localize("TIME") + "=" +
DeferredVariables.get("tool" + tool.number, xyzFormat); // Output cutting time for tool
comment +=" " + getToolTypeName(tool.type);
writeComment(comment);
}

Output Tool Cutting Times in onOpen

function onSection() {
e
writeToolBlock("T" + toolFormat.format(tool.number), mFormat.format(6));
if (tool.comment) {
writeComment(tool.comment);
}
// initialize the cutting time if not previously defined
toolTime[tool.number] = toolTime[tool.number] ? toolTime[tool.number] : O;

Initialize the Tool Cutting Time in onSection

function movelsCutting() {
return movement == MOVEMENT_CUTTING ||
movement == MOVEMENT_FINISH_CUTTING ||
movement == MOVEMENT_REDUCED;

}

Determine if this Move is a Cutting Move

\ function onCyclePoint(x, y, z) { |
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é
/Il calculate the canned cycle cutting time
if ('cycleExpanded) {
toolTime[tool.number] += Math.abs(cycle.bottom- cycle.stock) / cycle.feedrate;
}
}

Calculate theCanned Cycle Cutting Timein onCyclePoint

function onLinear(_x, y, z, feed){
Il calculatelinear cutting time
if (movelsCutting()) {
toolTime[tool.number] += Vector.diff(new Vector(_x, _y, _z), getCurrentPositiof)).length /
feed,;

Calculate Linear Moves Cutting Time in onLinear

function onCirculafclockwise, cx, cy, cz, X, Y, z, feed) {

Il calculatecircular cutting time
/I be sure to return directly after any calls to lineariz or time will be calculated twice
if (movelsCutting()) {

toolTime[tool.number] += getCircular Arc Length() / feed;

}
}

Calculate Circular Moves Cutting Time in onCircular

function onSectionEnd() {
DeferredVariables.set("tool" + tool.number, toolTime[tool.number]);

Assign the Tool Cutting Time to the Deferred Variable

3.4 Expressions

Variables can be assigned a simple value or texgstrican be more complex in nature containing a

list of variables or literals and operatotisat perform operations on the values contained in the
expression. The following table lists tbemmonoperatorsupported bylavaScriptand provides

samples usinthe operators. The operator precedence is also listed (column P), where the operators
with a higher precedence number are performed prior to the operators of a lower precedence number.

Operators with the same precedence number will calculate in thetloatiéney appear in the
expression.

Unary operators only require a single operand instead of two. For exaympbet+ will increment the

variablex after it is assigned to the varialyle

P | Operator | Operands Description
13| () Expression Overrides the assigned precedence of opera|
12| ++ Integer Unary increment
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P | Operator | Operands Description
-- Integer Unary decrement
~ Integer Unary bitwise complement
! Boolean Unary logical complement (not)
11|+ Number Multiplication
/ Number Division
% Number Remainder
10| + Number, String | Addition
- Number Subtraction
9 | << Integer Bitwise shift left
>> Integer Bitwise shift right
8 | < Number, String | Less than
<= Number, String | Less than or equal to
> Number, String | Greater than
>= Number, String | Greater than or equal to
7 | == Any Equal to
I= Any Not equal to
=== Any Equal to and same variable type
== Any Not equal to and same variable type
6 | & Integer Bitwise AND
5|7 Integer Bitwise XOR
4 || Integer Bitwise OR
3 | && Boolean Logical AND
2 | Boolean Logical OR
1l |= Any Assignment
+= Number, String | Assignment with addition
-= Number Assignment with subtraction
*= Number Assignment with multiplication
/= Number Assignment with division
Expression Operators
X y Expression Result Expression Result
3 5 zZ=xX+y*3 18 z=(x+y)*3 24
Z = ++X z=4,x=4 Z = X++ z=3,x=4
X+=y 8 X*=y 15
z=y /X 1.667 Z=y %X 2.0
"Start" | "-End" |z=x+Yy "StartEnd" X+=y "StartEnd"
2 3 Z=X&Yy 2 z=X]|y 3
1 "1 Z=X==Yy true X===y false
true false Z=X true z=ly true
z=x]ly true Z=xX&8&Y false

Sample Expressions
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3.5 Conditional Statements

Conditional statemenere commands or functions that will test the results of an expression and then
process statements based on the outcome of the conditional. Conditionals typically check Boolean type
expressions, but can also be used to test if a valuedefinedbr a string is blank.

This section describes the conditional statements and functions used when developing a post processor.
Some of the conditionals are supported by JavaScript and others are inherent in the post processor
kernel.

3.5.1 Thei fStatement

Theif statements the most common method for testing a conditional and executing statements based on
the outcome of the testt can contain a single boay statements to execute when theression is

true, a second bodyf statements to execute when the expression is false, or it can contain multiple
conditionalsthat are checked in order using #ise ifconstruct.

As with allcommandghat affect a body of codé statementsan be nested inside of othEebodies and
loops.

The syntax off statemerd should follow the Autodesk standard of always includmeg(} brackets
around each bodyf code, specifying the opening bracket ({) on the conditional line, and the closing
bracket (}) at the start of the linelfowing the body of code for each sectasshown in the following
examples.

if (conditionall) {
/I execute code if conditionall is true
}

if (conditionall) {

/I execute code if conditionall is true
} else {

/] execute code if conditionall is false
}

if (conditionall) {
/I execute code if conditionall is true
} else if (conditional2) {
/I execute code if conditionall is false and conditional2 is true
} else {
/I execute code if all conditionals are false
}

If Statement Syntax

| if (hasParameter("operati@omment")) { |
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comment = getParameter("operatcomment");

}

if (isProbeOperation()) {
var workOffset = probeOutputWorkOffsepPobeOutputWorkOffset : currentWorkOffset;
if (workOffset > 99) {
error(localize("Work offset is out of range."));
return;
} else if (workOffset > 6) {
probeWorkOffsetCode = probel00Format.format(workOf€et 100);
} else {
probeWorkOffsetCode = workOffset + "."; /| GB4559

}

}

Samplelf Statements

3.5.2 The s witch Statement

The switchstatements similar to anf statemenin that it causes a branch in the flow of a program's
execution based on the outcome of a conditiosaditchstatements are typically used when checking
the value of a single variable, wheré&asonditionals can test complex expressions.

The syntax obwitchbodieswill contain a single switch statement with a variable whose value
determines the code to be executedsestatements will be included the switchbody, with ead one
containing the value thaauss its bodyof code to be executed. The end of ezatebody of code
must have #reakstatement so that the nedsebodyof code is not executedd defaultstatementan
be defined that contains code that will be executed i$whtchvariable does not mat@ny of thecase
values.

casestatementshould follow the Autodesk standard of always including specifying the opening bracket
(Y on theswitchline, and the closing bracket (}) at the start of the linda@tend of the body of code for
each section Thecasestatements will be aligned with tkaitchstatement and all code within each
casebodywill be indented.

switch (variable) {
case valuel:
/I execute if variable = valuel
break;
case value2:
/I execute if variable = value2
case value3:
/I execute if variable = value3
default:
/I execute if variable does not equal valuel, value2, or value3
break;

}
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Switch Block Syntax

switch (coolant) {

case COOLANT_FLOOQOD:
m = 8;
break;

case COOLANT_THROUGH_TOOL:
m = 88;
break;

case COOLANT_AIR:
m = 51;
break;

default:
onUnsupportedCoolant(coolant);

}

}

SampleSwitch Blocks

3.5.3 The Conditional Operator  (?)

The ?conditionaloperatortests an expression and returns different values based on whether the
expression is true or falsdt is a compact version of a simpfeblock and is useth an assignment type
statement or as part of an expression.

| var a = conditional ? true_value : false_value; |
? Conditional Operator

In the above syntaxg will be assignedrue_valuef the conditional is true, dalse_valuef it is false.

homeGcode getProperty(useG30) ? 30 : 28;

/l could be expanded into this if block
if (getProperty(tiseG30)) {
homeGcode = 30;
} else {
homeGcode = 28;
}

Sample ? Conditional Operator

3.5.4 The typeof Operator

Thetypeofoperator is not a conditional operator per the general terminology, but it is always used as a
part of a conditional to determine if a function or variable exists. When used in an expitession
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return a string that describes the variable type of the operand. This is the only way to test if a function
exists prior to calling the function or if a varialgeistsbefore referencing it. If you try to reference a
non-existentvariable or functiorwithout testing to see if it exists first, the post processor will terminate
with an error.

Thetypeofoperator is followed by a single operand name, i.e. "typeof variable". It can return the

following string values.

Operand Type Return Values
number "number"
string "string"
boolean "boolean”
object, array, null "object”
function "function”
undefined "undefined"

typeof Return Values

if ((typeof getHeaderVersion == "function") && getHeaderVersion()) {
writeComment(localize("post version™) + ": " + getHeaderVersion());
}

Sampletypeof Usage

3.5.5 The c onditional Function

Theconditionalfunction will test an expression and if it is true will return the specified value. If the
expression is false, then a blank string is returned. cdhditionalfunction is mainly used for
determining ifa specific codeshould be output in block.

| conditional(expression, true_value)

conditional Syntax

writeBlock(

gRetractModal.format(98), gAbsincModal.format(90), gCycleModal.format(82),
getCommonCycle(x, y, z, cycle.retract),

conditional(P > 0, "P" + milliFormat.format(P)) , //optional
feedOutput.format(F)

);

conditional Usage

Sinceconditionalis a function, any function calls contained in the arguments will be processed even if

the expression equates to false. Thismedhat if a modal is used to format a value \ee will be
formattedprior to evaluating the expressianrnd t he modal 0s cusimgthswatue val ue
even if the value is not output.

\ writeBlock(conditional(isRapid, gMotionModal.format(0)), X, y, 2); |
Sets the gMotionModal Modal Value to 0 EverwhenisRapid isfalseand G0O is not Output
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356 try/c atch

Thetry/catchblockis an exception handling mechanism. This allows the post processor to control the
outcome of an exception. Depending on the exception that is encountered, the JavaScript code could
continue processing or terminate with an erfdretry/catchblock is used to override the normal
processing of exceptions in JavaScript.

try {
/l code that may generate an exception

} catch (e) {// e is a local variable that contains the exception object or value that was thrown
/I code to perform if an exception is encountered
}

try/catch Syntax

try {
programld = getAsint(programName);

} catch(e) {
error(localize("Program name must be a number."));
return;

}

try/catch Usage

3.5.7 The validate Function

Thevalidatefunction tests an expression and raises an exception if the expression i3 gl gmst
processor will typically output an errifran exception is raised, so in essenevalidatefunction
determines if an expression is true or false and outputs an error using the provided message if it is false.

| validate(expression, error_message) |
validate Syntax

| validate(retracted, "Cannot cancel length compensation if the machine is not fully retracted."); |
Samplevalidate Code

In the above sample, an error will be generateetifictedis set to false.

3.5.8 Comparing Real Values

Real valuesre stored as binary numbers ame not truncated as you see them in an output file, so there

are times when the numbers are not equal even if they show as the same value in the output file. For this
reasonit is recommended that you either use a tolerance or truncate them when comparing their values.
Theformat.getResultingValuenction can be used to truncate a number to a fixed number of decimal
places.
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var a = 3.141592654;
var b = 3.141593174;

/I simple comparison
if (a==B{ // false

/I comparisonusing a tolerance
var toler = .0001,;
if (Math.abs(d b) <= tole) {// true

/l comparison usingtruncated values
var spatialFormat = createFormat({decim4}3;
if (!spatialFormaareDifferent§, b)) { // true

Comparing Real Values

3.6 Looping Statements

Loopsperform repetitive actionsThere are various styles of looping statemefots for/in, while, and
do/while You should choose the looping statement that lends itself to the style of loop you are coding.

The syntax of looping statements shofdliow the Autodesk standard of always including the {}

brackets around each body of code, specifying the opening bracket ({) on the looping statement, and the
closing bracket (}) at the start of the line following the body of code for the Ibopps can be nested

within other bodies of code, like conditionals or other loops.

3.6.1 The for Loop

Thefor loop is the most common of the looping statements. It includes a counter and an expression on
when to end the loop, so it will loop through the body of the loop a fixed number of times, unless
interrupted by thé&reakcommand. Theounter variablés initialized before the loop starts and is

tested when thexpressions evaluated before each iteration of the loop. ddwenter variablas

incremented at the end of the loop, just beforesttpressions evaluated again.

Multiple counters can be initialized and incremented in a for loop by separating the counters with a
comma (,).

for(initialize_countertestexpression ; incrementountey {
// body of loop
}

for Loop Syntax

for (var i = 0; i < getNumberOfSections(); ++i) { // loop for the number of sections in intermedia
if (getSection(i).workOffset > 0) {
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error(localize("Using multiple work offsets is not possible if the initial work offset is 0."));
return;

}
}

for (i=0, j = arylength- 1 ;i < arylength/ 2; ++i, --)) { // reverse the order ain array
var tl = anyi;
ary[i] = aryfj];
ary[j] = tl;

}

Sample for Loops

3.6.2 The for/in Loop

Thefor/in loop allows you to traverse the properties obhject It is not commonly used in post
processors (except for the dump.cps post processoQabutte useful for debugging the property names
and values in anbject

for(variable in object) {
// body of loop
}

for/in Loop Syntax

for(var element in properties) { // write out the property table
writeln("properties.” + element + " =" + properties[element]);
}

Sample for/in Loop

3.6.3 The while Loop

Thewhile loop evaluates an expression and will execute the body of the loop when the expression is true
and will endthe loop when the expressiorfadse. Since the expression is tested at the top of the loop,
the body of code in the loop will not be executed when the expressiutiaidy set to false.

while (expression) {
/[ body of loop
}

while Loop Syntax

while (c > 2*Math.PlI) {
c-= 2 * Math.PI;
}

Sample while Loop
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3.6.4 The do/while Loop

Thedo/whileloop is pretty much the same as the while loop, but the expression is tested at the end of
the loop rather than at the start of the loop. This means that thevilbbp executed at least once, even
if the expression is initially set to false.

do{
// body of loop
} while (expression)

do/while Loop Syntax

vari=0;
var found = false;
do{
if (mtype[i++] == "Start") {
found = true;

}
} while (ffound&& i < mtype.length);

Sampledo/while Loop

3.6.5 The break Statement

Thebreakstatement is used to interrupt a loop or switch statement prematurely. Wieeake
statement is encountered during a loopwitchbody, then the innermost loop/switch will be ended and
control will move to the first statement outside of the loop/switch.

breakis pretty much mandatory with switsbatements. For looplsteakcan be used to get out of the
loop when an error is encountered, or when a defined pattern is found within an array.

for (i = 0; i < mtype.length; ++ij
if (mtype[i] == "Start") {
break;// exits the loop

}

}

Sample Usage of break Command

3.6.6 The continue Statement

Thecontinuestatement is used to bypass the remainder of the loop body and restarts the loop at the next
iteration.

for (i = 0; i < mtype.length; ++i) {
if (mtype]i] <0){
continue // skips this iteration of the loop and continues with the next iteration

}

é
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Sample Usage of break Command

3.7 Functions

Functions in JavaScript behave in the same manner as functions in othiaviigirogramming

languages. In a post procesalbicode, except for the global settings at the top of the file, is contained

in functions, either entry functionsrfOpenonSectionetc.) or helper functionsvfiteBlock

setWorkPlangetc.). The code in a function will not peocessed until that function is ke from

within another routine (for the sake of clarity the calling function will be referred to as a 'routine’ in this
section) Here are the main reasons for placing code in a separate function rather than programming it in
the upper levetoutine that calls th&unction.

1. The same code is executed in different areas of the code, either from the same function or in
multiple functions. Placing theemmon code in its own function eliminates duplicate code from
the file, making it easier to understand and maintain.

2. To logically separate logic and make it easier to understand. Separating code into its own
function can keep the calling routifi®m becoming too large and harder to follow, even if the
function is only called one time.

3.7.1 The function Statement

A functionconsists of the function statement, a list of arguments, the body of the function (JavaScript
code), and optional retustatement(s).

function name([argl [,arg2 [ €, argn]]]) |
é

code

é

}

function Statement Syntax

The argumenlist is optional and contains identifiers that are passed inttuttaéion by the calling
routine The arguments passed to the function are consideregndads far as the calling routine is
concerned, meaning that any changes to these variablde kept local to the called function and not
propagated to the calling routin&ou use theeturn statement to return value(s) to the calling routine.

function writeComment(text) {
writeln(formatComment(text)); // text is accepted as an argument and passed to formatComn
}

Sample function Definition

Arguments accepted by a function can either be named identifiers as shown in the previous example, or
you can use thargumentsarray to reference the function arguments. dtgeimentsarrayis built-in to
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JavaScript and treated as any othArray object, meaning that it has the lemgiroperty and access to
the Array attributes andunctions.

transferType = parseCho(getProperty(ransferTypg),"PHASE","SPEED","STOP");
é
function parseChoice() {
for (var i = 1; i <arguments.length ++i) {
if (String(arguments|[0]).toUpperCase() == Stringfguments[i]).toUpperCase()) {
return i- 1;

}
}

return-1;

}

Sample Usage of arguments Array

3.7.2 Calling a function

A functioncall is treated the same as any other expression. It can be standalone, assign a \wdue, and
placed anywhere within an expression. The value returned by the called function is treayedtisra
variable. You simply type the name of the function with its argusient

setWorkPlane(abc); // function does not return a value

seqno = formatSequenceNumber(); // function returns a value

circumference = getRadius(circle) * 2.0 * Math.PI; // function used in a regular expression
Samplefunction Calls

3.7.3 The return Statement

As you can see in the previous sections, a funci@mbe treated the same as any other expression and
all expressions have values. Treéurn statement is used to provide a value back to the calling routine.
You will recall that a function does not have to return a value, in this case you do not have to place a
return statement in the function, the function will automatically return whemthefehe function body

is reached. You can placeeturn statement anywhere within the function, the function will be ended
whenever aeturn statement is reached.

| return [expression] |
return Statement Syntax

The return value can be any valid variable type; a numsbaérg object or array If you want to return
multiple values from a function, then you must return either an object or an waycan also

propagate the JavaScripis objectwhich will be automatically returned to the calling routine when the
end of the function is reached or when processing a return statement without an explietssdhis
object is used, then the function will be used to create a new object and you wilh tledide the

function call as if you were creating any other type of object as shown in the following example.
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function writeComment(text) {
writeln(formatComment(text));
} // implicit return

function parseChoice() {
for (var i = 1; i < arguments.length; ++i) {
if (String(arguments[0]).toUpperCase() == String(argumentsJi]).toUpperCase()) {
return i- 1;// return the matching choice
}
}

return-1; // return choice not found

}

function FeedContext(id, description, feed) {
this.id = id;
this.description = description;
this.feed = feed;

} // return this object {id, description, feed}

var feedContext = new FeedContext(id, "Cutting", feedCuttirijgreate new FeedContext object

Sample return Usage

4 Post Pr oSeetstsiomrgs

Many of AutodeskO0s post processors contain
When a post processor uses common coyyentwill see thesettingsvariable defined in the global
section just after the output variable definition$hese settings control the behavior of the post
processoand carbe modifiedto match the requirement$ your machine.

var settings = {
coolant: { é&
smoot hing: { é
retract: { é
parametricFe
unwi nd: {
machi neAng S :
wor kPl aneMet hod: { ¢&
subprograms: { ¢é
comments: { é
probing: { é&

Feeds: { ¢&
é
I

e
t

}

Settings Objectin Posts Utilizing Common Content
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Thesettingsare defined in the post processor and usually do not require changing from the interface like
Post Properties dahough logic can be addéuat will modify a setting based on a Post Propasty
shown in the following sample code.

Il setup usage of useTiltedWorkplane
settings.workPlaneMethod.useTiltedWorkplane =
getProperty(UseTiltedWorkplane") != undefined ? getProperty("useTiltedWorkplane") :
getSetting("workPlaneMethod.useTiltedWorkplane", false);
useTiltedWorkplane Property Can Override workPlaneMethod.useTiltedWorkPlane Setting

4.1 Coolant Settings

coolant :{

Il samples:

I {id: COOLANT_THROUGH_TOOL, on: 88, off: 89}

/Il {id: COOLANT_THROUGH_TOOL, on: [8, 88], off: [9, 89]}

I {id: COOLANT_THROUGH_TOOL, on: "M88 P3 (myComment)", off: "M89"}

coolants [
{id:COOLANT_FLOOD, on:8},
{id:COOLANT_MIST},
{id:COOLANT_THROUGH_TOOL, 0on:88, off:89},
{id:COOLANT_AIR},
{id:COOLANT_AIR_THROUGH_TOOL},
{id:COOLANT_SUCTION},
{id:COOLANT_FLOOD_MIST},
{id:COOLANT _FLOOD_THROUGH_TOOL, on:[8, 88], off:[9, 89]},
{id:COOLANT_OFF, off:9}

1,

singleLineCoolant : false
}
coolant Setting Description
coolants Each entry in the coolants array containsdan

and optionabn andoff code(s). Ifan on code is
not defined for a coolant id, then this coolant is
not supported by the post processor and an er
will be output if it isused in an operation.

id Each coolant type is defined in thkfield. All
coolant types should be defined here and not
removed from this array.

on Defines the code(s) thairn onthe associated
coolant type. A single code (8) or multiple cod
([8, 88]) can be definedif a number is specified
then this will be output as an-kbde (M08).

You can also specify a text stritigat will be
output as define('M08 (Coolant flood])).
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coolant Setting Description

off Defines the code(s) that turn off the associatec
coolant type. The same rules &tefining theon
coolant code(s) apply to tludf coolant code(s). If
anoncode is defined and afif code is not
defined, then the code defined for

COOLANT _OFF is used.

singleLineCoolant When enabled, multiple coolant codes will be
output in a single block (M08 M88). Disabling
this setting will output each coolant code in a
separate block.

The coolansettings define the supported coolant modes and associate on/off casdisaashe output
style (single/multiple line) for the coolant codes.

4.2 Smoothing Settings
smoothing : {

roughing 01,
semi . 4,
semifinishing 17,
finishing 110,

thresholdRoughing : toPreciseUnit(0.5, MM),
thresholdFinishing : toPreciseUnit(0.05, MM),
thresholdSemiFinishing: toPreciseUnit(0.1, MM),
differenceCriteria: "level",

autoLevelCriteria : "stock",

cancelCompensation: true
}

smoothing Setting Description

roughing The smoothing level for roughing operations
when smoothing is in automatic mode.

semi The smoothing level for semoughing
operations when smoothing is in automatic mo

semfinishing The smoothing level for senrfinishing
operations when smoothing is in automatic mo

finishing The smoothing level fdinishing operations
when smoothing is in automatic mode.

thresholdRoughing The threshold value used to determine if an

operation is a rodgng operation when in
automatic mode. Operations with steickdeave
or machining tolerance above this threshold wi
be considered a roughing operation.
thresholdFinishing The threshold value used to determine if an
operation is a finishing operation when in
automatic mode. Operations with steodeave
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smoothing Setting Description

or a machining tolerance below this threshold
be considered a finishing operation.
thresholdSemiFinishing The threshold value used to determine if an
operation is a senfinishing operation when in
automatic mode. Operations with steodeave
or a machining tolerance above the finishing
threshold and below this threshold will be
considered a senfinishing operation.
differenceCriteria Criteria used to determine when the smoothing
mode changes. Specifievel' when the level is
output in the smoothing block (G187 P2),
"tolerancé when the tolerance is output in the
smoothing block (G187 EO0.2), tivoth" when
both the level and tolerance are output (G187
EOQ.2).

autoLevelCriteria The method used to determine the smoothing
level when automatic mode is activéevel" uses
the stockto-leavesetting for the operatioand
"tolerance"uses the machining tolerance.
cancelCompensation Set totrue if the tool length compensation need
to be canceled prior to changing the smoothing
level.

Defines the smoothing levels, tolerances, and criteria for enabling smoothing on the control. The
smoothing settings are only required when the post supports smoothing control.

4.2.1 Smoothing Properties

TheuseSmoothingost Property must also be defined. It allows you to choose between disabling
smoothing, enabling smoothing in automatic mode, or enabling smoothing at a specific level for each
operation.

/I define the useSmoothing property
useSmoothing: {

titte  :"Use G187",

description: "G187 smoothing mode.",

group  : “"preferences",
type :"enum",
values |
{title:"Off", id:" -1,

{title:"Automatic"”, id:"9999"},
{title:"Rough", id:"1"},
{title:"Medium", id:"2"},
{title:"Finish", id:"3"}

I/

value: " -1",
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scope: "post"

}

Define the useSmoothing Post Property

4.2.2 Implementing Smoothing Control in Your Post Processor

If smoothing is supported, then teetSmoothingunction must be defined in the post processor, which
outputs the smoothing codes to the NC file.

functionsetSmoothingmode) {

if (mode == smoothing.isActive && (!mode || !'smoothing.isDifferent) && !'smoothing.force) {
return; // return if smoothing is already active or is not different

if (typeof lengthCompensationActive != "undefined" && smoothingSettings.cancelCompensat
validate(llengthCompensationActive, "Length compensation is active while trying to update
smoothing.");
}
if (mode) { // enable smoothing
writeBlock(
gFormat.format(187),
"P" + smoothing.level,
conditional((smoothingSettings.differenceCriteria != "level"), "E" +
xyzFormat.format(smoothing.tolerance))
)i
} else { // disable smoothing
writeBlock(gFormat.format(187));
}
smoothing.isActive = mode;
smoothing.force = false;
smoothing.isDifferent = false;

setSmoothing Function

A call toinitalizeSmoothingnust be made innSectiorio define the smoothing control and level for the

current operation. A call teetSmoothingiust also be added in the proper location inoth®ection
function.

function onSection() {
é

initializeSmoothing(); /initialize smoothing mode
é

setSmoothing(smoothing.isAllowed)wrfites the required smoothing codes
Initialize Smoothing at each Operation
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4.3 Retract Settings

retract : {
cancelRotationOnRetracting: false,
methodXY : undefined ,
methodZ : undefined ,
useZeroValues : ['G28", "G30 "1,
homeXY A
onlndexing:false,
onToolChange:false ,
onProgramEnd:{axes:[X, Y] ,
singleLine: false
}
}
retract Setting Description

cancelRotationOnRetraction

Set totrue if acontrolsupportedotation(G68)
must be canceled prior tooving to the home
position. Rotations are typically enabletien
performing an angled probing cycle.

methodXY

Allows you to override thenove to the home
position method for X & Y moveslt can be set
to undefinedo use the defauthethodor to any
supported method, such'&s28', "G53', etc.
The supported metho@se efined using the
safePositionMetho®ost Property

methodZ

Allows you to override the move to the home
position method for Z movedt accepts the sam
values as thenethodXsetting.

useZeroValues

An array containing the safe positioning methg
that require aalue of O for the axis instead of
using the home position for that axssich as

"G28","G30", etc. These safe positioning move
are typically made in incremental mode (G91).

homeXY Specifies wherthe tool should move to its home
position in X andor Y as describein the
following table.

homeXY Setting Description

onindexing Defines the axes that should move to their home

positionwhen the rotary axes change position at
start of an operationA single axis or multiple axe
in an arrayassigned to thaxesparametecan be
specified

You can also specify that tlaxes should move on
the same block or on separate blocksgcifying
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homeXY Setting Description

thesingleLineparameter as part of tl@indexing
setting. Set tdalseto output each axis on separa
blocks and totrue (or omit this setting) to output
the axe®n a single block.

Set tofalseif the tool should remain at its current
position when the rotary axes change position.

// move to home in X
onindexing{axesX}

/ move to home in X & Y on a single block
onindexing{axes{X,Y]}

/I move to home in Y and theX in separate blocks
onindexing{axes:[Y,X], singleLinefalsg

// do not move to the X & Y home positions
onindexing:false

onToolChange Determinesf the tool should be moved to home i
X and/orY at a tool changeThe syntax is the
same as thenlndexingparameter.
onProgramEnd Determines ithe tool should be moved to home i
X and/orY at the end of the progranThe syntax
is the same as tlwnindexingparameter.

This move § generated in thenClosefunction,
which is unique to every post, so logic needs to
added to thenClosefunctionfor this setting to
take effect. See trenClosefunction for sample

code.
retract.homeXY Settings

4.3.1 Safe Positioning Properties

Theretract settings work in conjunctiowith the safePositionMethogroperty that defines thaefault
method to use when positionitgthe home position of each axid.the safePositionMethogroperty is
not definedthen you must enter a value for tinethodXYandmethodZsettings.

Il define the method to use when positioning to the safe/home position
safePositionMethod A

titte  :"Safe Retracts",

description: "Select your desired retract option",

group :"homePositions",
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type :"enum",
values [

I
value: "G53",

scope: "post"

{title:"G28", id:"G28"},
{title:"G53", id:"G53"},
{title:"Clearance Height", id:"clearanceHeight"}

The safePositionMethod Post Property

4.4 Parametric Feeds Se ttings
parametricFeeds  : {
firstFeedParameter : 500,
feedAssignmentVariable: "#",
feedOutputVariable :"F #"

}

parametricFeedsSetting

Description

firstFeedParameter

Thefirst parameter to assignmaovement type
feedrate to wheparametric feeds have been
enabled.

feedAssignmentVariable

The prefix used tdefine a variable in the contrg
for examplée'#".

feedOutputVariable

The prefixed used when outputting a parametr
feedrate, for exampld=#".

Parametric feeslwill defineparameter$or the feedrates representiegch movement type at the
beginning of a operaibn. The feedratef®r the cutting moves will thereference thesgarameters on

the motion blocks.

N60 GOO X3.1496 ¥0.9596

N65 G43 Z0.5906 HO1

N70 #500=39.4 (CUTTING)

N75 #502=39.4 (FINISH)

N80 #503=39.4 (ENTRY)

N85 GO0 Z0.1969

N90 GO1 Z0.0394F#503

NO5 X-3.1496F#502

N100 G02 Y0.0374 J0.4985#500
N105 GO1 X3.1496#502

Parametric Feed Output
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4.4.1 Parametric Feed Properties

The parametric feed settings work in conjunction withuseParametricFeedroperty thais used to
enable and disable parametric feeds.

/[ Enable/disable parametric feeds
useParametricFeed :{
titte  : "Parametric feed",
description: " Output p arametric feed values based on movement type.",
group : “"preferences",
type : "boolean”,
value :false,
scope : "post"
}

4.5 Unwind Settings

The useParametricFeedPost Property

anglePrefix :[],
resetG90 : false

}

unwind : {
method 2,
codes : [gFormat.format(92)] ,
workOffsetCode: "™,
useAngle  : "true",

unwind setting

Description

method

A value of 1 states that tmetary axisresetblock
will cause machine movement to the closest
iterationof O degree$G28). The rotary

movement is handled by the control and not by
the post processor.

A value of 2states that the rotary axissetblock
will define the rotary axis positionetween 0 and
360 degrees without moving the table (G92).

codes

Enter the formatted co@® or text string that
define this as a rotagxis reset commanguch
as[gFormat.format(92) or [gAbsIncModal(91),
gFormat.format(28)]

workOffsetCode

Enter a prefix for the active work offset ifrieeds
to be output on theotary axis reset commandf.
a prefix is not defined (") then the work offset
will not be output.

useAngle

Specifying"true” will output thecalculated angle
within 0 and 360 degses using the standard
output variable for this rotary axisfalse" does
not output the rotary axis angle
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unwind setting Description

Specifying"prefix" will output the calculated
angleusing the prefix specified by the
anglePrefixsetting instead of the normal prefix
associated with the rotary axis.

anglePrefix Defines an array of three text strings that conte
the prefix(es) for each of the internal rotary axe
(A, B, C). Itis only used ifprefix" is specified
for theuseAnglesetting. A blank string should b
used for rotary axes that do not require a rewir
For example[™, ™, "C1="] .

Theunwindsettings determine if and how a rotary axis that is output on a linear scale can be reset to be
within 0-360 degrees between operations if it is wound up outside of this range during an operation.
TheunwindABCfunction must be included in the post processor foutiveindsettings to have any

affect.

The rotary axis will be repositioned within the860 degree range with minimum or no movement
depending on the method defined, instead of unwinding the axis the total number of degrees of its
current value.

G00C13200
G92 C24(Q(Reposition Gaxis to within 0-360 degrees:with.no:movement)

G91 G28 C(qReposition Gaxis to 0degrees It willl move 120 degreestogetto CO)
Repositioning the Gaxis to within 0-360 degrees

4.6 Machine Angles Settings

machineAngles : {
controllingAxis: ABC,

type : PREFER_PREFERENCE,
options : ENABLE_ALL
}
machineAnglesSetting Description
controllingAxis The axis used to determine the preferred solut

in conjunction with theypeargument. It can be
A, B, or C for a single axis, oABCto consider all
defined rotary axes

type The preference type asfoed in the
getABCByPreferenaceommand. It can be
PREFER_PREFERENCGPREFER_CLOSEST
PREFER_POSITIVEPREFER_NEGATIVE
PREFER_CWorPREFER _CCW
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machineAnglesSetting

Description

options

Options used to control the solutiondefinedin
thegetABCByPreferenceommand It can be
ENABLE_NONEENABLE_RESET

ENABLE WCSorENABLE ALL

ThemachineAnglesettings directly corttate to the parameters supported bygatABCByPreference

function

4.7 workPlaneMethod Settings

workPlaneMethod : {
useTiltedWorkplane : true

eulerCalculationMethod: “standard",
cancelTiltFirst : true,
useABCPrepositioning : false,
forceMultiAxisIndexing: false,
prepositionWithTWP : false,
optimizeType : undefined
compensateToolLength : false

}

eulerConvention : EU LE’R_ZXZ_R

workPlaneMethod Setting

Description

useTiltedWorkplane

Set totrue if the control supportstited work
planeblock for 3+2 operations. Examples of
tilted work planes are G68.8254, PLANE
SPATIAL, CYCLESOO, etc.

Set tofalseif the rotary ags position should be

used for 3+2 operations. When disabled, the

remainingworkPlaneMethodettings, except for
optimizeTypgare not used.

eulerConvention

Specifies the Her angle calculation method for
tilted work planes as defined in tgetEuler2
command. For examplEULER_ZXZ R
EULER_XYZ_Setc.

Setto undefinedf the control uses the rotary ax
position to define the tilted plane instead of Eu
angles, such ddaas controls.

eulerCalculationMethod

Set to"standard"if a straightulerangle
calcuhtion should be made.

Set to"machine"if the Euler calculation should
take into consideration tlealculated machine
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workPlaneMethod Setting

Description

rotary angles for the 3+2 operatiotmachine”
will closely match the Euler angles to the rotary
axis anges when théulerconvention used
matches the rotary axis kinematics, for exampl
EULER_ZXZ_ Rn a machine with AGtyle
rotaries where the Aaxis revolves around X anc
the Gaxis aound Z

cancelTiltFirst

Set totrue if the tilted work plane should be
canceled prior ta WCS (G54, G59.1, etc.)
change.

useABCPrepositioning

Set totrue if the rotary axis angles should be
output prior to theilted work plane block. Set tq
falseto use only the tilted work plane block for
3+2 operations.

forceMultiAxisIndexing

Set totrue to output tilted work plane blogon
programs thadre 3axis in nature, without any
3+2 or multiaxis operationsThis setting may be
ignored by some post processors if a tilted wor
planeblock for a 3axis operation is not
supported, for example the Fanuc control.

prepositionWithTWP

Set totrue to use dilted work plango position
thetool at the beginning of a muiéixis operation
when TCP is supported. The fid§¥ move of a
multi-axis operation is typically outpgprior to
enabling TCP, but HSM provides the TCP
position to the post processor, bestposition

will be in the wrong coordinate system. Enabli
this setting will cause the post to calculate the
proper tilted work plane and position for this fir
move so that the machipesitions above the
entry point in XY as expeed.

If this settingis set tofalseand TCP isupported
for this machingthen it is expected that the first
move will be made with TCP enabled, otherwig
the output position will not be correct.

optimizeType

Enter the method used to adjust the output
coordinates for a 3+2 operation when a tilted
work plane block is not supported by the mach
(useTiltedWorkplane = fal3e This value
matches theptimizeTypgarameter in the
optimize3DPositionsByMachirad can be
OPTIMIZE_NONEOPTIMIZE_BOTH
OPTIMIZE TABLESOPTIMIZE HEADSor
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workPlaneMethod Setting

Description

OPTIMIZE_AXIYpreferred method).

Setto undefinedo use a rotation matrix to adjug
the output coordinates. This setting should on
be used wth a rotary table configuration that ha
the origin defined to be at the center of the rotg
axes.

compensateToolLength

Set totrue whenthe tool length should be addec
to the pivot length for machines with a rotary
head that do not support TCP or a tilted work
plane

The tool length is defined in tlgetBodyLength
functionas theAssemblyGauge Lengthwhich is
the Tool Length belowheholderplus theHolder
Gauge Length

compensateToolLengih usedn 3+2 operations
when a tilted worlplane is not supported and in
multi-axis operations when TCP is not support
Note that theoptimizeTypeetting cannot be set
to undefinedvhen tool length compensation is

required.

TheworkPlaneMethodettings control how 3+2 operations are output, includimpport for a tilted
work plane block and how the coordinatesadgisted. ThegetWorkPlaneMachineAB&nd
setWorkPlandunctions use these settingdong with multiaxis prepositioning.

4.7.1 Work Plane Properties

TheuseTitledWorkplanandsettingcan be overriddehy theuseTiltedWorkplanpost propest if

definedin the post processor.

/I enable/disable tilted work plane blocks
useTiltedWorkPlane {
title  :"Use G68.2",

group  :"multiAxis",

scope :['machine", "post"],
type : "boolean”,

value :false

description: "Enable to output G68.2 blocks for 3+2 operations

Override Tilted Work Plane Settingsusing a Rost Property
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4.8 Subprogram Settings

subprograms :{
initialSubprogramNumber: undefined ,
minimumCyclePoints : 5 ,

format : oFormat,
startBlock : {files:["%" + EOL +"O" ], embedded:["O"[}
endBlock : {files:[" mFormat (99) +  %"],
embedded:[mFormat.format(99)]},
callBlock : {files:[mFormat.format(98) + " P"],
embedded:[mFormat.format(98) + " P"]}
}
subprograms Setting Description
initialSubProgramNumber Specifies thdasenumber used for subprograms

The first subprogram output will be labeled thig
number plus onelf undefineds specified, then
the main program numbéey used.
minimumCyclePoints Specifies the minimum number of points in a
cycle operation thatill be considered for
creaing a subprogramCycle subprograms are
used when multiple operations (cendil, drill,
tap) are performed on a large number of holes
format TheformatNumberused to format the
subprogram numberThis formatNumbeshould
be created without prefix as this will be added
by thestartBlocksetting.

files:{extensionprefix} Theextensiorparameter defines thide
extension when subprograms are saved into
external files.Setting it toundefinedwill use the
same file extension as the main program file.
prefix is added to the beginning number of the
subprogram number to create the filename for
external subprogram filesSetprefix to undefined
to not have a subprogram filename prefix.
startBlock{files, embedded} Thefiles parameter defines tteode(s) that will
be output at the start of a subprogram when
subprograms are written to external files. The
embeddegarameter defines the prefix for the
subprogram numberhen subprograms are
contained in theame file as the main program
The subprogram number will be outputether
external files are used or not.

endBlock:{files, embedded} Thefiles parameter defines the code(s) that wil
be output at thendof a subprogram when
subprograms are written to external files. The
embeddegarameter defines tlewdgs) output at
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subprograms Setting Description

the end of a subprograwhen subprograms are
contained in the same file as the main progran
callBlock:{files, embedded} Thefiles parameter defines the code(s) that wil
be output to call a subprogram when subprogr
are written to external files. Thembedded
parameter defines the codei@)call a
subprogranwhen subprograms are contained i
the same file as the main prograithe
subprogram number will be added to the call
block.

4.8.1 Subprogram Name Place Holde r

The following subprogram settiagvill output the subprogram number in the output string generated
from the setting.

files.prefix
startBlockfiles
startBlockembedded
endBlock.files
endBlock.embedded
callBlockfiles
callBlock,embedded

= =42 =4 -8 -9 _-9_-9

The subprogram number will either be appended temideof the generatexdringor it can be placed
anywhere in the string by using tecurrentSubprogramlaceholder within the string.

startBlock: {files:"; %_N_" +%currentSubprogram *+ SPF", embedded:"LABEL" + "%currentSubprogram" + ":"}

/I generates the following outpufor embedded subprograms
LABEL 1001:

Using the %currentSubprogram Placeholder

4.8.2 Subprogram Properties

Subprograms can be output for every operation, patterned operations, and/or cycle operations. The
output of subprograms is controlled by tieeSubroutinegost property, which must be defined to
support subprogramslhis property is usually defined with titemmonsubprogram support functions
defined later in this chapter.

properties.useSubroutines ={
title : "Use subroutines”,
description: "Select your desired subroutine option.
group  : “"preferences",
type :"enum",
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values |
{title:"No", id:"none"},
{title:"All Operations", id:"allOperations"},
{title:"All Operations & Patterns"”, id:"allPatterns"},
{title:"Cycles", id:"cycles"},
{title:"Operations, Patterns, Cycles", id:"all"},
{title:"Patterns", id:"patterns"}

I,

value: "none",

scope: "post"

h

useSubroutines Post Property

TheuseFilesForSubprogransost property can be defined if external subprogramdilesupported.

properties. useFilesForSubprograms ={
title  :"Use files for subroutines”,
description: " Subroutines will be saved as individual files.",
group : "preferences",
type : "boolean”,
value : false,
scope :"post"
I

useFilesForSubprograms Post Property

4.8.3 Implementing Subprograms in your Post Processor

To implement subprograms your Post Processor you will need to define the subprogram settings,

include the subprogram support functions, andsaide specificalls to the post. The subprogram
settings are already described in this chapter.

Thesubprogram support functions and properties candbeded into your post by copying the

following codefrom another post that already supports subprograms, suchfastlecpgost
processar

I/ >>>>>INCLUDED FROM include_files/subprograms.cpi
é

/| <<<<< INCLUDED FROM include_files/subprograms.cpi
Implementing Subprogram Functions and Propertiedy Copying Code

The following modifications to your post will now need to be made to fully support subprogiams.
onSectioradd the followingcodes at the end of the function.

function onSection() {
é
if (subprogramsAreSupported()) {
subprogramDefine(initialPosition, abc); // define subprogram

}
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Add this Code to the End of onSection

In onCycleEndadd the following code where the canned cycle is cancelled.

function onCycleEnd() {
é
if (subprogramsAreSupported() && subprogramState.cycleSubprogramlisActive) {
subprogramEnd();
}
if ('cycleExpanded) {
writeBlock(gCycleModal.format(80));
zOutput.reset();

}

}

Add this Code to theonCycleEnd

Add the following code to the end ohSectionEnd

function onSectioBnd)) {
é
if (subprogramsAreSupported()) {
subprogramEnd();

}

}

Add this Code to the End of onSectioBnd

And finally add the following code to the end of tClosefunction.

function onClose() {
é
if (subprogramsAreSupported()) {
writeSubprograms();

writeln("%");

}

Add this Code to the End of onClose

4.9 Comment Settings

comments: {
permittedCommentChars: " abcdefghijklmnopqgrstuvwxyz0123456789.,= -1
prefix (Y
suffix M)
outputFormat : "upperCase" ,
maximumLineLength : 80,
showSequenceNumbers : false
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comments Setting Description

permittedCommentChars Specifieshecharacters that are allowed in an
output commentAny character that is ngart of
this text string will bestripped from the output
comment.

Characters are not case sensitive in this text, |
theoutputFormatparameter to specify the case
the alphabetical characters.

Setthis parameter tandefinedo allow any
character in a comment. Take note that this w|
include theprefix andsuffix characters.

prefix Specifies theprefix character(s) that defirke
start of acomment in the NC code.

suffix Specifies the suffix character(s) that define the
end of a comment in the NC code.

outputFormat Defines the case of the output comment

characters and can beppercase, "lowercase’
or "ignoreCase'(does not convert the input
alphabetic characte)s

maximumLineLength Defines the maximum number of characters in
output commentnot including the prefix and
suffix characters. Sehis value to O ibutput
comments do not need to be truncated.
showSequenceNumbers Set totrue to allow sequence numbers to be
output on comment blockset tofalseif
sequence numbers are not allowed on comme
blocks. falseis the default setting.

4.10 Probing Settings

probing : {
macroCall : gFormat.format(65),
probeAngleMethod : undefined ,
probeAngleVariables : {x:"#135", y:"#136", z:0, i:0, j:0, k:1,

r:"#144", baseParamG54x4:26000, baseParamAxisRot:5200, method:0},
allowlndexingWCSProbing: false

}
probing Setting Description
macroCall Specifies thdormatted code thas used to call a
probing macro. It can either be a text string
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probing Setting

Description

("G65") or anOutputVariablecan be used to
format the code (gFormat.format(65)).

probeAngleMethod

Specifies thenethod usedbr the rotation
adjustment defined by an angular probing cycl
such afAngle along Xaxis The
probeAngleMethodetting is definedh the
Angular Probing Settingsection

probeAngleVariables

Specifies theontrol parameters used for anguli
probing cycles. ThprobeAngleVariablesetting
is described in thAngular Probing Settings
section.

allowIndexingWCSProbing

Set totrue to enable probingvhen the rotary axe
are not azero degrees. Setfalseif the control
does not support probingith a tilted orientation.

4.10.1 Angular Probing Settings

Theangular probing cycleare used tcompensatéor the rotation of a part on the machine aondsist

of the following cycles.

1 Angle along Xaxis (probingx-planeangle)
1 Angle along ¥axis (probingy-planeangle)

The probing settingprobeAngleMethodndprobeAngleVariablesontrol the output of the angular

probing cycles

probeAngleMethod Setting

Description

"OFF'

Disables angular probing. An error will batput
if an angular probing cycle is programmed.

"AXIS_ROT"

Updates theotational offset fotherotarytable
to control the angulartompensation. If eotary
table that rotates around theaXisis not
supported by the machine configuratemmerror
will be output.

"G68"

Outputs a G68 rotationalock to conpensate for
theangular rotation of the part placement on th
machine.

"G54.4"

Outputs a G54.¥VorkpieceSetupError block to
compensate for the angular rotation of the part
placement on the machine.

undefined

Automatically determines thgrobe angular
methodusing the following criteria.
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probeAngleMethod Setting

Description

1. "AXIS_ROT"T machine has #-axis
rotary table.

2. "Gb54.4"1 the post propertyse G54.4s
enabled.

3. "G68"1 used by default whemeither of
the aboveconditions are met

probeAngleVariables Setting

Description

X

X-axis shift parameter for use withe G54.4

angular probing methodt can be a string or a
number For example, "#135"This parameter is
not used by the other angular probing methods

Y -axis shift parameter for use with the G54.4
angular probing methodt can be a string or a
number For example, "#136"This parameter is
not used by the other angular probing methods

Z-axis shift parameter for usath the 58
angular probing methodt can be a string or a
number. For exampleQ. This parameter is not
used by the other angular probing methods.

I, K

These parameters specify the rotadicaxisfor
the G68 angular probing methodhey are
typically set to i:0, j:0, k:1 which represerts
XY -rotation around the-Axis. These parameter
are not used by the other angular probing
methods.

Therotational angle parameter ader all
angular probing methodst should be &tring
representing the parameter number that the
control setghe rotational angle in for the angulg
probe operationFor example, "#144".

baseParamG54x4

The baseralue for the parameters thail
receive the results of trengular probingycle
when the G54.4nethod is used. Th¢, Y, and
Rotation parameters will be stored in the regisit
calculated from this base paramet&he post
will calculate the actual contrplarameterpased
on this @rameter

baseParamAxisRot

The base value for the parameter that will rece
theangularrotationof the angular probing cycle
when the AXIS_ROT method is usedhe
Rotation parameter will be stored in ttantrol
parametebased orthis parameter.
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probeAngleVariables Setting Description

method Set to to output an error if any other axis othe
than the Gaxis is usedor the AXIS _ROT
method of angular probing. A value of 1 allow
any of the rotary axes to be used.

4.10.2 Angular Probing Properties

TheuseG54x4ost Property must also be definkethe G54.4 method foangular probing is supported
If it is not defined or is disabled, the post will out@&8 rotation blocks for angular probiaden the
probeAngleMethodetting is set to undefined and there is nétaxis rotary table on the machine.

/I define the useG54x4 property
useG54x4: {
title  :"Use G54.4",
description: " Supports G54.4 for workpiece error compensation.”,
group  :"probing",
type : "boolean”,
value : false,
scope :"post"
I

Define theuseG54x43Post Property

4.11 Tool List Settings

toolList  : {
criteria ' ['number ",
flag : SORT | NODUPLICATES ,
writeDescription: false,
writeZMin : true,
writeOperations : false
I
toolList Setting Description
criteria Specifies one or more of the Tool object variak

to use as criteria to determine if a toolirsque
This list of criteria can bénumbet,
"descriptiori, "lengthOffset, or any other
member of the Tool object.

flag Thebitwise of SORT or NOSORT and
DUPLICATES or NODUPLICATES.

SORT | NODUPLICATE willdisplaythe tool list
sorted by tool number without any duplicate to
in the list.
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toolList Setting

Description

NOSORT | DUPLICATE willdisplaythe toollist
with the tools in the order that they are ussith
duplicate tools contained in the list.

writeDescription

Includesthe tool descriptionvith each tool that
has a description defined.

writeZMin Includes thaninimum Zlevel of the tool irthe
information for each tool.
writeOperations Includes the operation names in the tool

information. Ifduplicate tools are included in th
list, theoperation name will be on the same ling
as the toodefinition. If duplicate tools are not
included in the list, the operation nantkat use
the tool are written out after the tool definition
line.

ThetoolList settings control how the tool list is output in the program header

(T1 D=2 CR=0
( Operation: 2D
(T2 D=0.375 CR=0
( Operation: 2D
( Operation: 2D
( Operation: 2D
( Operation: 2D

- ZMIN=0 - face mill)

- Face)

- ZMIN=- 0.3937
- Contour)

- Contour with compensation left)
- Contour with compensation right)
- Bore)

- flat end mill)

Tool List with SORT | NODUPLICATES and writeOperations set totrue

(2D - Face: T1 D=2 CR=0

- face mill)

(2D - Contour: T2

D=0.375 CR=0

- flat end mill)

(2D - Contour with compensation left: T2 D=0.375 CR=0
(2D - Contour with compensation right: T2 D=0.375 CR=0
(2D - Bore: T2 D=0.375 CR=0 - flat end mill)

- flat end mill)
- flat end mill)

Tool List with NOSORT | DUPLICATES and writeOperations set totrue

4.11.1 Tool List Properties

ThewriteToolsPost Propertgletermines if théool list is output in the program header.

/I define the writeTools property
properties.writeTools = {

title  : "Write tool list",

description: "Output a tool list in the header of the program.”,

group  : “formats",

type : "boolean”,

value : true,

scope :"post"
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4.12 Optional Settings

allow CancelTcpBeforeRetracting: true
maximumSequenceNumber : undefined
maximumsSpindleRPM ;99999
maximumToolDiameterOffset : 99999
maximumToolLengthOffset : 99999
maximumToolNumber : 99999
outputToolDiameterOffset . true
outputToolLengthCompensation . true
outputToolLengthOffset . true
programNumber :{min:1, max:99, reserved:[8000, 9000] }
sequenceNumbrePrefix "N
supportsinverseTimeFeed . true
supportsOptionalBlocks . true
supportsRadiusCompensation . true
supportsTCP . true
supportsToolVectorOutput . false

writeBlockSuffix

Optional Settings Default Description

allowCancelTCPBeforeRetractirn false When enabled, TCP will be canceled prior to
moving the tool to its home position in X, Y, o
Z, e.g. prior to a G28/G53 block.
maximumSequenceNumber undefined Defines the maximum sequence number
allowed. When the maximum sequence numb
is reached, the post will start again with the
beginning sequence numbdf this setting is set
to undefinedthen sequence numbers are
unlimited.

maximumSpindleRPM 99999 Defines the maximum spindle speed when an
external Machine Definition is not associated
with the CAM Setup or the machine
configuration maximum spindle speed is set t(
A warning will be output if a programmed
spindle speed exceeds this value.
maximumToolDiameterOffset | 99999 Defines the maximum tool diameter offset val
A warning will be output if a programmed tool
diameter offset exceeds this value.
maximumToolLengthOffset 99999 Defines the maximum tool length offset value
A warning will be output if a programmed tool
length offset exceeds this value.
maximumToolNumber 99999 Defines the maximum tool number when an
external Machine Definition is not associated
with the CAM Setup or the machine
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Optional Settings Default Description
configuration maximum number of tools is set
0. A warning will be output if a programmed
tool number exceeds this value.
outputToolDiameterOffset true When enabled, the tool diameter offset code

(Dxx) will be output to the NC file when tool
radius compensation is enabled for an operat
The tool diameter offset code is output using 1
diameterOffsetFormébrmat, which must be
defined if this setting is enabled. Sefdtseto
not output the tool diameter offset code.

outputToolLengthCompensation

true

When enabled, the tool length compensation
code (G43) will be output to the NC file. The
tool length compensation code is defined in th
getOffsetCodéunction. Set tdalseto not output
the tool length compensation code.

outputToolLengthOffset

true

When enabled, the tool length offset coHex)
will be output to the NC file. The tool length
offset code is output using thé&ormatformat,
which must be defined if this setting is enable
Set tofalseto not output the tool length offset
code.

programNumber
{min, max, reserved}

min:1

max:9999

reserved:
[8000, 9000]

Defines theaninimumand maximunprogram
number allowedteservedpecifies a rangef
program numbexthat are reserved by the
control and cannot be used as the program
number. If your control does not have a
reserved range of program numbtrsn specify
a range of [0, 0], otherwise it defaults to [800C
9000].

An error will be output if the program number
outside of the range specified tyn:max A
warning will be output if the program number
within the range specified ligserved

sequeneNumberPrefix

IINII

Specifies thesequence number prefix.

supportsinverseTimeFeed

true

Set tofalseif the controller does not support
inverse time feedrates. In this case, the post
output an error if the machine configuration se
inverse time feedrate output for medixis
moves.

supportsOptionalBlocks

true

Determines if optional blocks (/) are supportec
by thecontroller. An error will be output if an
optional block/section is programmed and not
supported.
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Optional Settings Default Description

supportsRadiusCompemsation | true Disable this setting if the controller does not
support tool radius compensation (G41/G42).
The post will output an error if tool radius
compensation is enabled.

supportsTCP true When disabled, the post will output an error if
the machine configuration enables TCP on an
rotary axis.

supportsToolVectorOutput false Set totrue to output tool axis vectors with mult

axis moves when the machine configuration
does not contain any rotary axes. By default,
error will be output if a multaxis operation is
used with a machine configuration without a
rotary axis.

writeBlockSuffix Specifiegheterminating string fooutput
blocks.This string does not apply to comment
blocks unless comment blocks can be output
with a sequence numbethen
settings.comments.showSequenceNumbers
enabled.

Optional settings do not need to be defined in the post proaassovill take on their corresponding
default value if they are not define@he getSettingunction is used to return the value for an optional
setting either returning its defined value or its default value if it is not defined.

| var hOffset zgetSetting("outputToolLengthOffset", true) ? hFormat.format(tool.lengthOffset) : ™; |
Calling getSetting toGet the Value of an Optional Setting

5 Entry Functions

The post processor Entry functiome the interface between the kernel and the post processor. An
Entry function will be called for eaclecord in the intermediate file. Mch Entry function is called is
determined by the intermediate file regdype. All Entry functions have the ‘on’ prefix, so it is
recommendethat you do not use this prefix with any functions that you add to the post processor.

Here is a list of the supported Entry functions aen they are called. The following sections in this
Chapter provide more detailed documentation for the most common of the Entry functions.

Entry Function Il nvoked When &

onCircular€lockwise cx, cy, cz, X, Y, z, feed| Circular move

onClose() End of post processing

onCommand(value) Manual NC command not handled in its own
function

onComment(string) CommentManual NC command
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Entry Function

l nvoked When é

onCycle()

Start of a cycle

onCycleEnd()

End of a cycle

onCyclePoint(x, y, z)

Each cycle point

onDwell(value)

Dwell Manual NC command

onFeedMode(mode)

Feedrate mode changes.

onLinear(x, y, zfeed)

3-axis cutting move

onLinear5D(x, Y, z, a, b, c, feed)

5-axis cutting move

onMachine()

Machine configuration changes

onManualNC()

Manual NC commands

onMovementyalue

Movement type changes

onMoveToSafeRetractPositin

Move to a safe position atratract/reconfiguration

onOpen()

Post processor initialization

onOrientateSpindle(value)

Spindle orientation is requested

onParameter(string, value)

Each parameter setting

onPassThrough(string)

Pass througiManual NC command

onPower(boolean)

Power mode for water/plasmal/laser changes

onRadiusCompensation()

Radius compensation mode changes

onRapid(x, vy, 2)

3-axis Rapid move

onRapid5D(x, y, z, a, b, c)

5-axis Rapid move

onReturnFromSafeRetractPosition

Reposition #er a retract/reconfiguration

onRewindMachinEntry() Rotary axes limits are exceeded

onRotateAxe&, v, z, a, b, ¢) Reposition the rotary axes at a retract/reconfigura
onSection() Start of an operation

onSectionEnd() End of an operation

onSectionEndSpecialCycle()

End of a special cycle operation

onSectionSpecialCycle()

Start of a special cycle operation (Stock Transfer)

onSpindleSpeed(value)

Spindle speed changes

onTerminate()

Post processing has completed, output files are cl

onToolCompensation(value)

Tool compensation mode changes

5.1 Global Section

Entry Functions

The global section is not an Entry function, but rather is called when the post processor is first

initialized. It defines settings used by the post processor kernel, the property table displayed with the
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post processor dialog inside of HSM, definitions for formatting output codes, and global variables used
by the post processor.

While the global section is typically located at the top of the post processor, any vatédiried

outside of a function ari@ the global sectioand accessible by all functions, even the functions defined
before the variableYou maynotice global variableseing defined in the middle of the post processor
code just before a function. This allows for a group of functions to be easiyndpiasted from one

post to another post, including the required global variables.

5.1.1 Kernel Settings

Someof thevariables defined in the global section are actually defined in and used by the post engine.
These variables are usually at the very top of the file and are easily discerned, since they are not
preceded byar. The following table provides a description of the kernel settimagsyou will find in

most post processors.

Setting Description

allowedCircularPlanes Defines the allowed circular plasie This setting is described in
theonCircular section.

allowFeedPerRevolutionDrillin¢ Set toFPRAII if the post process@upportfeedperrevolution
(FPR) feed ratem drilling and tappingycles FPRDrillingor true
if FPR feed rates are only allowed for drilling operations, or
NoFPR if FPR feed rates are not supportélis setting is
described in thenCyclePoinsection.

allowHelicalMoves Specifies whether helical movare allowed. This setting is
described in thenCircular section.

allowSpiralMoves Specifies whether spiral movare allowed. This setting is
described in thenCircular section.

bufferRotaryMoves Set totrue to buffer moves where only a single rotamis moves.

This will keep multiple rotary axiswoves from beingutput when
it is the only axis moving. This is the default setting. Sédlse
to output all calculated rotaryaoves.

capabilities Defines the capabilities of the post processor. The capabilities
be CAPABILITY_MILLING, CAPABILITY_TURNING,
CAPABILITY_JET, CAPABILITY_SETUP_SHEET,
CAPABILITY_INTERMEDIATE, and
CAPABILITY_MACHINE_SIMULATION. Multiple capabilities
can be enabled by using the logical OR operator.

capabilities = CAPABILITY MILLING |CAPABILITY _TURNING;
certificationLevel Certification level of the post configuration used to determine i
the post processor is certified to run against the post engine.
value rarely changes.

circularinputTolerance The plerance to use when determining if a spiral or helical mo
should beconverted to a circular recordhis setting is described
in theonCircular section.
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Setting

Description

circulaMergeTolerance

The toleranceised tadetermine if consecutive circular records ¢
be merged ito a single circular record. This setting is describe
theonCircular section.

circularOutputAccuracy

Defines the number of digits to the right of the decimal point to
when adjusting the final point to lie exactly on the circCldis
setting is described in tl@nCircular section.

description Short description of post processor. This will be displayed alo
with the post processor name in Past Processlialog inFusion
when selecting a post processor to run.

extension The output NC file extension

highFeedMapping Specifies the high feed mapping mode for rapid moves. Valid

modes are HIGH_FEED_NO_MAPPIN@o not mapapid moves
to high feed) HIGH_FEED_MAP_MULTI(map rapid moves
along more than one axis at high feed)

HIGH_FEED_ MAP_XY_Z(map rapid moves not in the XMane
or along the Zaxisto high feed)andHIGH_FEED_MAP_ANY
(map all rapid moves to high feedJhis setting can be changed
dynamically in the Property table when running the post proce

highFeedrate

Specifies the feedrate to use when mapping nagaides to linear
moves.

legal

Legal notice of company that authored the post processor

linearOutputAccuracy

Defines the output accuracy of the linear axglse output
accuracy is used internally by the post engine to determine if t
outputlinear position has changed from its previous position. |
should be the samalue as the defined in tlogits parameter of
theoutput format for the linear axes.

linearOutputAccuracy = (unit == MM) ? 3 : 4;
é
var xyzFormat = createFormat({decimals:(unit == MM ? 3 : 4)}

mapToWCS

Specifies whether theork plane ignapped to thenodel origin
and work planeWhen disabled the post is responsible for hand
mappingfrom the model origin to the setup origiithis variable
must be defined using the following syntax and can only be
defined in the global section. Any deviation from this format,
including adding extra spaces, will cause this command to be
ignored.

mapToWCS = true,
mapToWCS = false;

mapWorkOrigin

Specifies whether the coordinates are mapped to the work pla
origin. When disabled the post is responsible for handling the
plane origin. This variable must be defined using the following
syntax and can only be defined in the global section. Any
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Setting

Description

deviation from this format, including adding extra spaces, will
cause this command to be ignored.

mapWorkOrigin = true;
mapWorkOrigin = false;

maximumcCircularRadius

Specifies the maximum radius of circular moves that can be o
as circular interpolation and can be changed dynamically in th¢
Property table when running the post processor. This setting i
described in thenCircular section.

maximumCircularSweep

Specifies the maximum circular sweep of circular moves that ¢
be output as circular interpolation. This setting is described in
onCircular section.

minimumChordLength

Specifies the minimum delta movement allowed for circular
interpolation and can be changed dynamically in the Property 1
when running the post processor. This setting is described in
onCircular section.

minimumCircularRadius

Specifies the minimum radius of circular moves that can be ou
as circular interpolation and can be changed dynamically in the
Property table when running the post processor. This setting i
described in thenCircular section.

minimumCircularSweep

Specifies the minimum circular sweep of circular moves that cq
be output as circular interpolation. This setting is described in
onCircular section.

minimumRevision

The minimum revision of the post kernel that is supported by tl
post processor. This value will remain the same unless the po
processor takes advantagdwictionality added to ater version
of the post enginthat is not available in earlier versions.

programNamelsinteger

Specifies whether the program namast be an integetr(ie) or
can be a text strindglse).

rotaryOutputAccuracy

Defines the output accuracy of tfearyaxes. The output
accuracy is used internally by the post engine to determine if t
outputrotaryposition has changed from its previous position. I
should be the same value as the defined inlidjies parameter of
the output format for theotaryaxes.

rotaryOutputAccuracy =3;
e
var abcFormat = createFormat({decimals:3, scale:DEG});

tolerance

Specifies the tolerance used to linearize circular movesitbat
expanded into a series of linear movésis setting is described i
theonCircular section.

unit

Contains the output unitdf the post processor. This is usually t
same as the input units, either MM or IN, but can be changed
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Setting Description
onOpenfunction of the post processor by setting it to the desirg

units.
vendor Name ofthe machine tool manufacturer
vendorUrl URL of themachine toomanufacturer's web site

Post Kernel Settings

description = "R&74D Sample Multaxis Post Processor";
vendor = "Autodesk”;

vendorUrl = "http://www.autodesk.com”;

legal = "Copyright (C) 201-2024 by Autodesk, Inc.";
certificationLevel = 2;

minimumRevision = 50171;

longDescription = "Generic MuHaxis post for the R274D format. Most CNCs will use a format
very similar to R&74D. When making a post for a new CNC control this post will often serve a
basis.";

extension = "nc";
setCodePage("ascii");

capabilities = CAPABILITY_MILLING | CAPABILITY_MACHINE_SIMULATION;
tolerance = spatial(0.002, MM);

minimumChordLength = spatial(0.25, MM);
minimumCircularRadius = spatial(0.01, MM);
maximumCircularRadius = spatial(1000, MM);
minimumCircularSweep = toRad(0.01);
maximumCircularSweep = toRad(180);
allowHelicalMoves = true;
allowedCircularPlanes = undefined; // allow any circular motion
bufferRotaryMoves = true;
allowFeedPerRevolutionDrilling = FPRAII;
highFeedrate = (unit == IN) ? 500 : 5000;
highFeedMapping = HIGH FEED NO MAPPING,;

Sample Post Kernel Settings Code

5.1.2 Property Table
Library post processors are designed to run the mag¥itheut any modificationbut may not create

the output exactly as you would like to see it. The Property Talol@ins settings that can be changed
at runtime so thahelibrary post can remain generic in nature, but still be easily customized by various
users. The settings in the Property Table will typically be used to control small variations in the output

created by the post processor, with major changes handled by setting$-ixed Settings section.
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The propertiegan bedisplayedn multiple areas of HSMyhen you use the Post Process dialog to run
the post processan an NC Prograrmunder the Post Processing tab in the MacBiegnition, and in

the Post Process tab of an operatid¢hen you Post Process from HSWedit an NC Prograryou

may be presented with a dialog that allows you to select the post processor to execute, the output file
path, and other settings. The Property Table will also be displayed in theallalwigpg you to

overide settings within the post processach time it is run.

[ ncriogum nerrogam
‘ Settings ~ Operations @
Machine and Post Post properties
Use machine configuration ~ Configuration
Post R Onsrud 5-axis Router with Fant = #° .. Has 5-axis
Use cascading post Max tool number | 32
Vacuum table No vacuum
Program
 Preferences
Name/number 1001
Allow 3D arcs
Comment
Force IIK
Output Folder b\AppDataiLocalFusion 360 CAM\nc [ ..

Hood control
Post to Fusion Team

Hood postion in inches | 0
NC Extension ne

Optional stop
unit Document unft
Safe retract distance 0

Open NC file in editor 5
Use G5
Parametric feed
Use pitch for tapping
Radius arcs
Use rigid tapping Ves

Smoathing control Level 7

v Saw Aggregate

ok [ concel
Property Table in NC Program

X

Post Processing

s Work Offsets
Workpiece Number of Work Offsets

inear
Post Location Post Processor
Custom | |er onsrud fanue 311.cps v
Post Output Folder

= =

~ Configuration

Max tool number [32 @ FACE : ZD-FACE

Vacuum table Mo vacuum v
e ¥ 5 HE=E
safe retract distance 0

¥ General

Smoothing control Level 7 r

(i ] OK Cancel
Load Save Milimeters oK Cancel

Property Table in Machine Definition Property Table in Operation
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El Post Process

Configuration Folder

| C:\Pokts

Post Configuration

|E".f'zfc":".f-'. | all

~ | | All vendors

Program name or number
[ 1001 |

Program comment
| Router Test Part ‘

Unit

Document unit ~

Reorder to minimize tool changes
Open NC file in editor /

Search For posts in our Autodesk HSM post librar

CR Onsrud 5-axis Router with Fanuc 31 control / cr onsrud fanuc 31 ~ Open config

Output folder

| C:\Desktop Open folder
Program Settings

Setup

MC extension

nc

Property

Has 5-axis

Max tool number

Vacuum table

Separate words with space
Sequence number increment
Start sequence number
Show notes

Use sequence numbers
Write maching

Write tool list

Value

Yes

Mo wacuum

Yes

10
No
Yes
Yes
Yes

Cancel

Property Table in Inventor/HSMWorks Post Process Dialog

The Property Table is defined in the post processor so you have full contréh@waiormation
displayed in it, with the exception of tBaiilt-in propertieswhich are displayed with every post
processor and define the post kernel variables described previouslpropeetiesobjectdefined in the
post processor defines the property names as they are usegastipeocessothe titles displayed in
the Property Tabldghe accepted input typghe default values assignemdach propertyand settings
controlling the display attributes of the property in the property table.

/I user-defined properties
properties = {
writeMachine: {
title: "Write machine”,

group: "general”,
type: "boolean”,
value: true,
scope: "post"

iy
useSmoothing: {

title: "SGI / High Precision Mode",

type: "enum”,

group:"preferences"

values:[
{title:"Off", id:" -1"},
{title:"Automatic”, id:"9999"},
{title:"Standard", id:"0"},
{title:"High Speed", id:"1"},

description: "HighSpeed HigkPrecision Parameter.",

description: "Output the machine settings in the header of the code.",
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1,

} é

}

{title:"High Accuracy", id:"2"},
{title:"Special”, id:"3"}

value: 1",
scope]"post', "operation”]

Property Table Definition

The following table dscribes the supportegembersn theproperiesobject. It is important that the
format of theproperiesobject follows the above example, where the name of the variable is first,
followed by a colon (:), and theembersnclosed in braces ({}). Thealuesproperty is an array and
its membersnust be enclosed in brackets ([]).

Property

Description

title

Description of theropertydisplayed in the User Interface within the
Propertycolumn.

description

A description of theropertydisplayed astool tip when the mouse is
positioned over thiproperty

group

The groupnamethat thispropertybelongs to. Alpropertieswith the same
groupnamewill be displayed together in the User Interfaddne groups are
defined bythe groupDefinitionsobject discussed further this chapter.

type

Defines the input type. The input types are described in the following ta

value

The default valuéor this property.

range

Theminimumandmaximumallowable values for a numenzoperty
specified as an arrdy-1000, 1000j.

values

Contains a list (array) of choices for taieum integer, or booleaninput
types. It is not valid with any other input typé-or booleanvalues it should
be an array of 2 strings, with the first entry represeriturgiand the second
representindalse

presentation

Defines how doolean will be displayed in the property table. Vakdtings
aredefined as a text string and canfiyesn@ (Yes/No),ftruefalse
(True/False)fonoffo (On/Off), andfi100 (1/0).

scope

Tells the postvhich dialogs willdisplay this property Supported settings ar
post machine andoperation The setting must be specified as a text strin
scopecan be a single value an array of the supported dialogsxamples:
scope:,stp@et 0 [ i p o s (There aré cawathwhene 0 |
enabling a property in more than one dialog type adescribed in the
Property Scopesectionof this chapter.

enabled

Specifies the operation typenere this property will be display&athe HSM
operation dialog. This property only applieofgerationproperties and has
no effect orpostandmachineproperties.The setting must be specified as
text stringor an array of text stringsvalid settings arémillingo, turiingo,
Adrilling 0, prdbingd, indpectiom, aauditivei
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Property Description

visible Defines whether a proggris visiblein the NC Progranand Operation
dialogs. This setting has no effect on thiechineDefinition or legacyPost
Procesglialogs. It can be set toue or false

kind Defines the unibased style of the property. It can be set to "féedboth
linear(mm/min or in/min)and angular feeds (deg/mio) "speed” (RPM).
This is further explained in the Unit-Based Propertiesection of this

chapter.
Properties Settings

Input Type Description
"integer" Integer value
"number” Real value
"spatial” Real value
"angle" Angular value in degrees
"boolean” true or false
"string" Text string
"enunt' Theenuminput type defines this variable as having fixed choices associg

with it. These choices are defined individually in vaéuesproperty array.
An enuminput typeshouldbe definedusing string values.
Property Table Input Types

Values Property Description
title The text of the choice item displayed in the User Interface for this variab
id Thevaluethat will be returned in the variable when the post processor is

called. All references to this property, eggtProperty(¥fotaryTableAxi$),
in the post processor should expect only one of ticegaluesas its value.
Theid must be a text string when associated witleamminput type or an

integer value when associated withiateger.
Enum Choices Properties

5.1.3 Property Scopes

When multiple dialog types are specified for soepeproperty there is hierarchythat defines which
dialog has final say in the property value passed to theppostssor.This hierarchy is as follows.

1. Operation property
2. Postproperty
3. Machineproperty

Thereforeif a property is defined aspostand anoperationproperty, then the setting made in Bast
Processand NC Progrardialogs will be ignored by the post processor, only the setting madeim
separate operation will be used by the post processor. Thplaog/you would be able to query the
Post Process property setting iomOpernwhen using thgetPropertyfunction For these reasons it is
highly recommended that operation properties are not defined in the post or machine scopes.
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When pecifying a property asrmachineandpostproperty, the setting made to theperty in the
MachineDefinition dialogwill become the defaultetting for thepostproperty displayed in the
corresponding dialogdf the property setting is changed in thestdialog, then this value will override
themachineproperty setting.

5.1.4 Operation Properties

Operation propertieare shown in th€ost Processab of theOperationdialogand are dehedby
includingoperationin thescopeof theproperty.

gotChipConveyor: {
titte  :"Use chip transport",
description: "Enable to turn on the chip transport for this operation. 0,
group : "configuration”,
type : "boolean”,
value :false,
scope : "operation", /[ Only displayed in the Operation dialog
enabled :" milling " // Only displayed for milling operations
L
useHood: {
titte  :"Use vacuum hood",
description: "Enable to turn on the vacuum hood.",
group : "preferences”,
type : "boolean”,
value :true,
scope :["post", "operation"] , I/ Displayed in Post and Operation dialogs
disabled : "drilling" /I Not displayed for drilling operations
}

Defining an Operation Property

When the scope is set'toperation”only, then the single property will be displayed in the Operation
dialogas shown with th&Jse chip transporproperty When the scope includes anottieog to

display the property ira checkbox with the property name will be displayed inQperation dialog If

this checkbox remains unchecked, then the post property value defined in either the Post Process or
MachineDefinition dialog will be used for this operation. You can change the value of
post/machine/operation properties on an operdiieoperation basis by checking the box next to the
property and then changing the value of the property giseshown wh theuseHoodoroperty.
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@ FACE:2D-FACE

¥ J 0 HE=HE

¥ Post properties

Uze chip tranzport )

* [ Use vacuum hood
Use vacuum hood @
PropertiesDisplayed in an Operation Dialog
To display operation properti@s Fusion or Inventor CAM it isequireal that a Machind®efinition be
assigned to thBanufacturing SetupThe reason is that the Machibefinition has a post processor

assigned to it and the operation properdiesobtained from this known post processor.

@ SETUP: SETUP FOR METRIC TOOLS

(¥ < [
¥ Machine
Maching Select... Edit... x

Autodesk This machine has Y AC axi...

Operation Properties Require a MachineDefinition

& Machine Configuration x

Description Post Processing
Dimensicns
Capabilities Work Offsets
Workpiece Mumber of Work Offsets
N e

X Linear /

Y Linear Post Processor
Z Linear |RS-274D sample Multi-axis Post Processor / rs274 multi-axis
Table

Spindle Post Qutput Folder
Machining Time C:fUsers schultb fOneDrive - Autodesk/Documents Fusion 360/NC Programs
Coolant / Preposition rotanes
Post Processing Use G63.2 ]
Multi-Axis

Assigning a Post Processor to a Machineefinition

Theenabledparaneter in the property definitiogpecifies the operation type where this property will be
displayed in the HSNOperation dialog.The disabled parameter wiibt display the property for the
specified operation type(s)-heseparametersnly applies tmperationproperties and ha no effect on
postandmachineproperties. The setting must be specified as a text string or an array of text strings.

enablal Setting Operation type property is displayed with
"milling" All milling and drillingoperations.
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enablal Setting Operation type property is displayed with

"turning' All turning operations.
"drilling" All drilling operations.
"probind’ All probing operations.
"inspectiori All inspection operations.
"additive' All additive operations.

"operationstrategy | Only operation®f the specified operation strategy, for examiice",
"contour2D","adaptive2D""turningRoughing”, etc. You can find the
strategy for a certaioperation type by running the Dumper post processo
(dump.cps) and searching for operaigirategy. The operation strategies c:
be placed in an array to allow multiple strategies tegeeified, for example
enabled :['contour2d", "chamfer2d"].

Property Table Input Types

5.1.5 Property Groups

The display order of the properties is controlled by the group setting in the property definitiarttend
groupDefinitionsobject which definesvhich group the property belongs to ahd order that the
groups are displayed in the Property tableach dialog.

The post processor hasiumber obuilt-in property groups as defined in the following table. You can
reference these groups in the property definition withoutiageétie group in thgroupDefinition
object

Group Title Description Order | Collapsed
configuration Configuration Configuration options 10 true
preferences Preferences User preferences 20 false
homePositions Safe retracts and | Settingsrelated to safe retracts and | 30 true
home positioning | home positioning
multiAxis Multi-axis Multi-axis settings 40 true
formats Formats NC code format settings 50 true
probing Probing and Probing and inspection settings 60 true
Inspection

Built-in Group Definition

If a property does not fit into a predefined group, you can add to therbgitbups by defining tree
groups within theyroupDefinitionsobject. In the following example, theubSpindlegroup will be
displayed after the buiih configurationgroup and théoopinggroup will be displayed after the buitt
preferencegroup. This is determined by the value assigned tootigker property.

/I define thecustomproperty groups

groupDefinitions = {
subSpindle: {title"Sub spindle", description: "Sub spindle optiorllapsed:true, order:15},
looping: {title:"Looping", description:"Looping contral, collapsed:true, order:25
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Property Group Definition

The following table describes the supported properties igrthgDefinitionsobject. It is important
that the format of thgroupDefnitionsobject follows the above example, where the name ajrthepis
first, followed by a colon (), and the properties enclosed in braces ({}).

Each group referenced in tpeopertiesdefinition and not one of the builh property groupshould be
defined ingroupDefinitions

Property Description

title Title of the group displayeith thePost propertiesable. The title is not
displayedn the legacy Post Process dialog.

description A description of thgroupdisplayed as a tool tip when the mouse is
positioned over thigroupname

order A numberdefiningthe displayeglacemenbf the grougn thePost
propertiestable For example, aalue of less than 10 will be displayed first
25 will display between thpreferencesindhomePositiongroups,and a
value of 70 will be displayed after tipeobinggroup.

collapsed Defineswhether the group will be collapsed or expanded by default in th¢
Post propertiesable. true collapses the group arfialseexpands the group.

Group Definition Settings
Post properties
v Configuration
* Preferences
+  Looping

# Safe retracts and home positioning
Sub spindle position for part catcher | 0
Use G28 Z home

Z home position 0
»  Formats
* Built-in

Property Groups

5.1.6 Accessing Properties

getPropert{property[,defaultvalud)

section.getProperty(property [,defaultlue])
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Arguments Description

property The property you want to retrieve the valuelb€an be specified as a text
striummge S(mMoot hi ngd) or apsopesty di rect
(properties.useSmoothing). It is recommended to use the textstritax.

Thesection.getPropertfunction can be used to obtain the value of a prope
for a specific sectionlf the specified property is not an operation property,
then the post ppeerty value will be returned. Trsection.getPropertfunction
only needs to be used if you need to know the value of an operation prop
outside of when the operation is being processed, for exampiEipen
defaultvalue Thevalue to return frongetPropertyif the specified property does not exist.
If a default value is not specified and the property does not exist, then
undefinedwill be returned.

ThegetPropertyfunction is used to obtain the value of a post processor pyopert

showSequenceNumbers = getProperty(fishowSeq
if (getProperty(properties.showSequenceNumbers) {

var smooth ssectiong et Pr opert y ( falsese Smoot hi ngo,
SamplegetProperty Calls

| functionsetPropertfproperty, value)

Arguments Description

property The property you want to set the value of. It can be specified as a text st
(iseSmoothingo) or as a direct re
(properties.useSmoothing). Itis recommended to use the text string synt
value The value to set the property to.

The setPropertyfunction is used tgetthe value of a post processor property.

setProperty("showSequenceNumbetsie);

setPropertyfroperties.showSequenceNumbers, true);
Sample setProperty Calls

5.1.7 Unit - Based Properties
Properties with a type of (spatial, angle) can have their default values specified in the current units using

the syntaxunit == MM ? 25.4: 1), where25.4is the default value in metric units ahds the default
value in imperial units.

To mark a property as a wiiased number, thgpeparameter must be setdpatialor angular. The
value must bepecifiedas a numbeusingthetoUnit(), toPreciseUnit() or acustom function that
returns a number based on the current unit, or an inline cam@itidt == MM ? 25.4: 1).

If a number is specifiedirectly, it is treated as a unitless property.

Entry Functions 5-114
4 AUTODESK CAM Post Processor Guidel/2/25



xHomePosition: {
title "X - axis home position”,
description: "Define the X home position
group :"homePositions",
type " spatial ",
value Junit == MM ? 25.4 : 1, /I mm and inches separately , alternatively
use to Precise Unit( 25.4 , MM) to specify value s based on active unit.
scope : "post”
1
maximumFeedRate: {
title : "Maximum Feed Rate",
description: "Maximum feed rate",
type : "spatial",
kind : "feed",
value : unit==MM ? 100 00 : 100, // mnmminandin / min separately
scope : "post”
L
maximumSpindleSpeed: {
title : "Maximum Spindle Speed",
description: "Maximum spindle speed",
type : "angle",
kind : "speed",
value : 1000, /I RPM
scope : "post”
}.
maximumCircularSweep: {
title : "Maximum Circular Sweep",
description: "Maximum circular sweep for circular arcs",
type : "angle”,
value : 90, //ID EG
range : [0, 360],
scope : "post”
}

Defining a Unit Based Property

5.1.8 Format Definitions

The formatdefinitions area of the global section is used to define the formatting of codes output to the
NC file. It consists of the format definitionsréateFormalt as well as definitions that determine when
the codes will be output or suppressecéteOutpuivariable).

ThecreateFormatommand defines how codes are formatted before being output to the NC file. It can
be used to create a complete forfeatan output code, including the letter prefix, or to create a primary
format that is referenced with the output definitions. It has the following syntax.

|createFormat@p eci fi er : valueg);, specifier:value, é |
createFormat Syntax

The specifiers must be enclosed in braces ({}) and contaispihefier name followed by a colon (:)
and then by a valueMultiple specifiers are separated by commas.
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Specifier Value

base The base incremenf the output value. For example, a value of .002 will only
output values on a .002 increment (.002, .004, .010, &thg.default is 0.

decimals Defines the number digits to the right of the decimal point to output. The de
is 6.

forceSign When set tdrue will force the output of a plus (+) sign on positive numbers.
default isfalse

inherit Inherits all properties from an existif@rmatNumber

minDigitsLeft

The minimum number of digits to the left of the decimal point to oufths.
default is 1.

minDigitsRight

The maximum number of digits to the right of the decimal point to oufjet.
default is O.

maximum

Theunsignedmaximum value that can be outpktrmatted positive values will
not be greater than this value and formatted negative values will not be less
the negative value. For example, defining a maximum value of 9999.99 wil
limit the output values t9999.99 through 9999.9%he default isunlimited

minimum

The unsigned minimum value that can be output. Formatted positive values
not be less than this value and formatted negative values will not be greatel
the negative value. For example, defining a minimum value of 0.001 will lin]
the output valugto less thar0.001 or greater than 0.001. The default is 0.

offset

Defines a number to add to the value prior to formatting it for output. The d
is O.

prefix

Defines the prefix of the output value as a text string. The prefix should onl
defined if this is a standalone format and is not used for multiple output
definitions. The default is.

scale

Defines a scale factor to multiply the value by prior to formatting it for outpu
scalecan be a number or a number designator, sutiE& The default is 1.

separator

Defines the character to use as the decimal point. The defaultis'.'.

suffix

Defines the suffix of the output value as a text string. The suffix should only
defined if this is a standalone format and is not used for multiple output
definitions. The default is.

type

Defines the format of the number. Can be one of the following.
1 FORMAT_INTEGERT whole numbers do not contain a decimal point
fractional numbers contain a decimal point.
FORMAT_REALT all numbers contain a decimal point.
FORMAT_LZSi Leading Zero Suppression. The decimal point is
omitted and leading zeros are removed, including leading zeros in th
fractional portion of the number if the value is less than 1.
1 FORMAT_TZSI Trailing Zero Suppression. The decimal point is
omittedand trailing zeros are removed, including trailing zeros in the
whole number if the fractional part is set to O.
The default is FORMAT_INTEGER.

1
1

createFormat Specifiers
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ThecreateFormafunction creates RormatNumbebject. Once aFormatNumberis created, it can be
used tccreate a formatted text string of a value that matches the properties in the fiefimetd The
following table describes the functiodsfined inthe FormatNumberobject.

Function

Description

areDifferen(fa, b)

Returngrueif the input values are different after being formatte

formafvalue)

Returns the formatted text string representation of the number.

getBase() Returns the base incrementtlé format.

getDecimalSymbol() Returns the character used as the decimal point symbol.

getErra(value) Returns the inverse of the remaining portion of the value that is
formatted for the number. For example, if the formatted value ¢
4.5005 is "4.500", then the value returned frgebError will be -
0.0005.

getForceSign() Returns true if the + sign @utput in the formatted number.

getMaximum()

Returns the maximum value that can be output.

getMinDigitsLeft()

Returns the minimum number digits to output to the left of the
decimal point.

getMinDigitsRight()

Returns the minimum number of digits to output tortght of the
decimal point.

getMinimum()

Returns the minimum value that can be output.

getMinimumValu€)

Returns the minimum value that can be formatted usindahisat,
for example, 1 fodecimals:Q .1 fordecimalsi, etc.

getNumberOfDecimals() Returns the maximum number of digits to output to the right of
decimal point.

getOffset() Returns the number to add to the formatted number.

getPrefix() Returns the prefix of the formatted number.

getResultingValue(value)

Returns the real value that the formatted output text string
represents.

getScale() Returns the scale to apply to fleematted number.
getSuffix() Returns the suffix of the formatted number.

getType() Returns the formatting type.

isSignificanfvalue) Returns true if the value will be naero when formatted.
setBase(base) Defines the base increment of the format.
setDecimalSymbokymbol) Defines the character used as the decimal point symbol.

setForceSign(forceSign)

Determines if the + sign is output in the formatted number.

setMaximum(max)

Defines the maximum value that candugput.

setMinDigitsLeft(min)

Defines the minimum number of digits to output to the left of th
decimal point.

setMinDigitsRight(min)

Defines the minimum number of digits to output to the right of t
decimal point.

setMinimum(min)

Defines the minimum value that can be output.

setNumberOfDecimals(numbe

Defines the maximum number of digits to output to the right of
decimal point.

setOffset(offset)

Defines the number to add to the formatted number.

setPrefix(prefix)

Defines the prefix of the formatted number.
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Function Description

setScale(scale) Defines the scale to apply to the formatted number.
setSuffix() Defines the suffix of the formatted number.
setType() Sets the formatting type, FORMAT_INTEGER, FORMAT_REA

FORMAT _LZS, or FORMAT_TZS.

FormatNumber Functions

The following table shows how a value of 0 could be formatted depending on the format type and
settings for the minimum digits to the left and right of the decimal point.

FORMAT_INTEGER | FORMAT_INTEGER | FORMAT_REAL | FORMAT_REAL

minDigitsLeft:0 minDigitsLeft:1 minDigitsLeft:1 minDigitsLeft: O

minDigitsRight:0 minDigitsRight:0 minDigitsRight:0 | minDigitsRight: 1
X X0 XO. X.0

Formatting the Number Zero

var xFormat = createFormatype:FORMAT _REAL ,decimals:3minDigitsRight:3 forceSigntrue});
xFormat.format(4.5)/ returns "+4.500"

xFormat.areDifferent(9.123, 9.1234); // returns false, both numbers are 9.123
xFormat.getMinimumValue(); // returris001

xFormat.isSignificant(.008); // returns true (rounded to .001)

xFormat.isSignificant(.0004); // returns false

var yFormat = createFormag(fefix:"Y", decimals:3, forceSigtrug});
yFormat.format(4.5)// returns 'Y +4.5"

yFormat.format(6); // returng+6
yFormat.getResultingValue(3.1234); // returns 3.123

var toolFormat = createFormat({prefix:"T", decimalsxinDigitsLeft:2});
toolFormat.format(7){/ returns "TO7"

var aFormat = createFormatfpe:FORMAT_REAL,decimals:3, forceSigtrue, scale:DEG});
aFormat.formatylath.Pl); // returns "+180."

var peck-ormat = createFormatf{pe:FORMAT _LZS decimals:4 minDigitsLeft:3);
peckFormat.formafl.23); // return€12300
peckFormaformai0.001); // returns QO

Example createFormat Commands

5.1.9 Output Variable Definitions

The formatobject is used to format values but has no connection to the output of the variable, except for
formatting a text stringhiat could be output.t loes not know what the last output variable is, which is
important when you do not want to output a code if the value has not changed from its previous output
value.
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ThecreateDutpuiariablefunction create OutputVariableobjects that are used to control the output of
a code.The codes can be output only when they are changed, as an absolutasvaiugcremental
value, or as a directional value where the sign of the number deteammagement direction.

You can use thEormatNumberobject, created from th@eateFormafunction,for codes/registers that
should be output whenever they are encountered in the post, just be sure to add the prefix to the
definition.

| creat®©utpulVariablg{sp eci fi er : val ueg,fomsappeci fier:value,]|
Output Variable Syntax

The specifiers must be enclosed in braces ({}) and contain the specifier name followed by a colon (:)
and then by &alue. Multiple specifiers are separated by commasormatNumbebject isprovided
asthe second parameterugportedspecifiers are listed in the following table.

Specifier Value

control Determines when a formatted variable will be outpDONTROL _CHANGEDwill
format the number when it has changed from the previously formatted value
CONTROL_FORCHwill format the number each timandCONTROL_NONZERO
will format the number only when it is not equalzero. If the number is not
formatted, then a blank string will be returned.

current Defines thanitial value to store in the output variable.

cyclicLimit Specifies the absolute range limit for the formatted value, for example it could b
for arotary axis.

cyclicSign Specifies the sign for a cyclic value and canb@ormatted numbers will always be
negative), Oformatted numbers can be both positive and negative), or 1 (format
numbers will always be positive).

onchange Defines the method to be invoked when the formatting of the value results in ou

prefix Text string thaprepends tohe prefix defined itheformat

suffix Text string thaappends tohe suffix defined irtheformat

tolerance Definesa tolerance used to determine when the number should be formatted. A
must differ from the previous value by greater than this tolerance to be output.

type Defines theoutput type of the variabl€an be one of the following.

1 TYPE_ABSOLUTEI The numbewill maintain its value when formatted.

1 TYPE_INCREMENTAL i Theformattednumber willbe an incremental
value from the previously formatted value

1 TYPE_DIRECTIONALT The formattechumber will be negative if the value
is less than the previously formatted value or will be positive if the value
greater than the previously formatted valUéis type is usually used in
conjunction with theyclicLimitandcyclicSignspecifiersfor rotary axes that
are output on a rotary scale.

The default iISTYPE_ABSOLUTE.

Entry Functions 5-119
4 AUTODESK CAM Post Processor Guidel/2/25



Theonchangeproperty defines a function that is called whenever the formatting of the variable results
in an output text string, such as when the value changes or is forced out. The following example will

Output Variable Specifiers

force out thegMotionModalcode whenever the plane code is changed.

| var gPlaneModal = crearitputVariabl¢{ onchange:function () {gMotionModal.reset();}, gFormat); |

onchange Usage

Once a output variablés created, it can be used to create a formatted text &riogitput. The
following table describethe functions assigned to the output variablecs. The functions are
properties of the define@utpui/ariable object.

Function Description

disabl€) Disables this variable from being output. Will cause the return valu
from theformatfunction to always be a blank string ().

enable() Enables this variable fautput. This is the default condition when th

variable is created.

formaivalue)

Returns the formatted text string representation of the numbblank
stringwill be returned whethe value is the same as the stored value
whencontrolis set to CONTROL_CHANGE[or generates a value o
0 whencontrolis set to CONTROL_NONZERO

getControl()

Returns theontrol setting of the output variable.

getCurrenf)

Returns the value currently stored in this variable.

geCyclicLimit()

Returns the absolute cyclic limit (rollover) the output variable.

getCyclicSigrt)

Returns the cyclic sign setting of thetput variable.

getFormat() Returns thé=ormatNumbemassociated with thisutput variable.

getPrefix() Returns the prefix of the output variable.

getResultingValu@gzalue | Returns the real value that the formatted output text string represer

getSuffix() Returns the suffix of theutput variable.

getTolerance() Returns the output tolerance of the output variable.

getType() Returns theutput type of the variable.

get--() All getfunctions supported by tHeormatNumberobject can be called
from anOutputVariableobject. These calls return the values stored i
the FormatNumberfor examplegetDecimal§), getScal€), etc. The
only get functions not supported are those with the same names as
OutputVariablefunctions, such agetPrefiX).

isEnabled() Returngrueif this variable is enabled for output

setControl(control)

Sets the control type, CONTROCHANGED, CONTROL FORCE or
CONTROL NONZERQ

setCurrent(value)

Sets the current value.

setCycicLimit(value)

Defines the rollover value (cyclic limit).

seCyclicSign(value)

Defines the cyclic signl (formatted numbers will always be negativ
0 (formatted numbers can be both positive and negative), or 1
(formatted numbers will always be positive).
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Function Description

setFormat(format) Changes th&ormatNumbewobject associated with this output variabl

setPrefix(prefixtext) Overrides the prefix of the variable.

setSuffk(suffix-text) Overrides the suffix of the variable.

setTolerance(value) Defines the output tolerance of the variable.

setType(type) Sets thdormattingtype, TYPE_ABSOLUTE,
TYPE_INCREMENTAL, or CONTROL_DIRECTIONAL.

set--() All setfunctions supported by tHermatNumberobject can be called

from anOutputVariableobject. These callsverride theproperties
stored in thd=ormatNumbemlssociated with thi®utputVariable for
examplesetDecimal§3), setScal€2), etc. The onlyetfunctions not
supported are those with the same namé3uigutVariablefunctions,
such asetPrefix).

When aFormatNumbels assigned to aButputVariablethen a copy of
theFormatNumbers placed in th®©utputVariable so settinga
FormatNumbeproperty from arOutputVariabledoes not modify the
original FormatNumbeused when creating tl@utputVariable

reset() Forces the output of the formatted text string on the next chlitaat,
overriding the rules for not outputting a value.

OutputVariable Functions

var xyzFormat = createFormat({decimalstgpe FORMAT_REAL});

var xOutput = createutpu/ariable({prefix:"X"}, xyzFormat);

xOutput.format(4.5); // returns "X4.5"

xOutput.format(4.5); // returns " (4.5 is currently stored in the xOutput variable)
xOutput.reset(); /Il force xOuput on next formatting

xOutput.format(4.5); // returns "X4.5"

xOutput.disable(); // disable xOutput formatting

xOutput.format(1.2); // returns " since it is disabled

var gFormat = createForntgdrefix:"G", decimals:Q minDigitsLeft:2});

var gMotionModal = creat@utputVariabl€{ control: CONTROL_FORCE}gFormat);
gMotionModal.format(0); // returns GOO

gMotionModal.format(0); // returns GOCONTROL_FORCE is sgt
gMotionModal.setPrefix(");

gMotionModal.setSuffix(]");

gMotionModal.format(1); // return§G01]"

var iOutput = createutpui/ariable({prefix:"I", control: CONTROL_NONZER®, xyzFormat);
iOutputformat(.00); // returns "10.001
iOutputformat(.0001); // returns ™

var zOutput = crea@utpulariable({prefix:"Z", type:TYPE_INCREMENTAL current.5},
XyzFormat);
zOutput.format(1.2); // returns "Z0'7
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zOutput.format(1.5); // returi0.3"
zOutput.format(1.5); // returns ™
zOutput.format(0); // returns “Z.5"

var &ormat = createFormat({decimals:3, scBIEG});

var aOutput = createOutputVariable({prefi&’, type TYPE_DIRECTIONAL, cyclicLimit:360,
cyclicSigni}, aFormat);

aOutput.formatflath.P1 / 2); // return§A90"

aOutput.format(Math.Pl); // returfi&\180"

aOutput.format(Math.P1/ 2); // returns 20"

aOutput.format(0); // returi®\-360"

Example OutputvVariable Commands

5.1.10 Modal Groups

Modal groupsaresimilar tooutputvariables ¢reateDutputVariablg, but areused to define coddkat

can be grouped togetheFor example, all &odes that use the same formatting and output rules can be
placed in a modal grougModal groupscan be considered part of the Output Variable definitions but
behave in an expanded manaadlimit control over the individuatodes in a group elemeas$ can be

done using anodalvariable.

| createModalGroug specifier:valuespecifier:valueg } groups,formad; |
createModalGroupSyntax

The specifiers must be enclosed in braces ({}) and contain the specifier name followed by a colon (:)
and then by a value. Multiple specifiers are separated by comni@snatobject is provided as the
third parameterThe specifiers are listed in the following table.

Specifier Value

force When set tarue forces the formatting of the value even if it does not chang
from the previous value. The defaulfadse

strict When set tdrue requires thaainy code output using thisodal must be preser

in one of the defined groups. An error will be output if any code is output {
is not inone of the groupsSpecifyingfalseallows for codes ndtelonging to &
group to be outputCodes that do not belong taeoup will always be output,
meaning they belong to a nomodal group.

Output Variable Properties

Thecode groups are defined arrag of codes within an arrayEachindividual group istreated similar
to as ifit wasdefined as a separate Modal variable.

var mClampModal = createModalGroup(
{strict:false},
[
[10, 11], // 4th axis clamp / unclamp
[12, 13] // 5th axis clamp / unclamp
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1,

mFormat

);

var gCodeGroup = createModalGroup(
{strict:true, force:false},
[
[0, 1, 2, 3], // grou® T motion codes
[17, 18, 19], // groud i plane selection codes
[80, 81, 82, 83, 84, 85, 86, 87, 88, 89ymdup21 cycle codes
1,
gFormat

);

SamplecreateModalGroupCommands

Oncea modal groups created, it can be used to create a formatted text string for output. The following
table describes the functions assigned taribdal group bject. Group numbers are based on 0, so the
first group is referenced as 0, the second as 1Tk&functions are properties of the defined
ModalGroupobjectand are prefixed by the name of the group, for examm@&ampModalisable().

Function Description

addCode(group, code) Adds the specified code to the given group.
createGroup Adds a group to the end of the groups.

disable() Disablesall defined groups in this modatbm being output.

Will cause the return value from tfermatfunction to always
be a blank string (™).

enable() Enablesall defined groups in this modfdr output. This is the
default condition when theodalis created.
formafcodg Returns the formatted text string representation of the numi

Can return a blank string if the value is the same as the sto
value in theModalGroupobject If the code does not belong t
a defined group, then it will always be output if the
ModalGroup was defined wittrict:false or an error will be
output if strict mode is enabled.

getActiveCode(group Returns the value currently stored ie #pecified group.
getGroup(code) Returns the group id for the specified codfethe code does nc
belong to a groupeturns a very large number.
getNumberOfCodes() Returns the combined number of codes in all groups.
getNumberOfCodesInGroup(grou| Returns the number of codes in the specified group.
getNumberOfGroups() Returns the number of defined groups.
hasActiveCodefroup Returngrue if the sgecified group has a valid code. Returns

falseif a code has not been formatted in this group or if the
group has been reset.

inSameGroufrodel, code?) Returngrue if the two codes are in the same group.
isActiveCode¢ode) Returngrueif the code is active within its group.
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Function Description

isCodeDefined(code) Returnstrue if the code is defined in any of the groups.
isEnabled() Returngrueif this modal group is enabled for output.
isGroup(group) Returngrue if the specified group id is defined.
makeActiveCode(code) Marks the specified code as the active code within its groug
removeCode(code) Removes the specified coffem its group.

reset() Resets all groups andrtes the output of the formatted text

string on the next call to format, overriding the rules for not
outputting a value.

resetGrop(group) Resets the specified group and forces the output of the
formatted text string on the next call to format, overriding th
rules for not outputting a value.

setAutoResefiag) Sets the autoeset mode When set tdrue, all groups are reset
whena code that is not defined in any grosputput Strict
mode must be disabled doitput an undefined code.

setForce(force) Forces the output @l group codes when enabled, even if th
code value is the same as the active code value.

setFormatNumber(format) Overrideghe format variable assigdto the modal group.

setPrefiXprefix-text) Definesthe prefix ofall groups If a prefix is defined in the

format assigned to the modal group, thenfttrmat prefix will
be appended to this prefix.

setSuffixsuffix-text) Defines the suffix o&ll groups If a suffix is defined in the
format assigned to the modal group, thenntioelal group

suffix will be appended to thformatsuffix.
ModalGroup Functions

The following sample code shows havgingle Modal Group can be used to define the clamping codes
for the rotary axegather than creating two separate Modal variables to stord'#uedd3" axes
clamping codes

case COMMAND_LOCK_MULTI_AXIS:
if (machineConfiguration.isMultiAxisConfiguration() &&
(machineConfiguration.getNumberOfAxes() >= 4)) {
writeBlock(mClampModal.format(10)); // unlock 4thaxis motion
if (machineConfiguration.getNumberOfAxes() == 5) {
writeBlock(mClampModal.format(12)); // unlock5th-axis motion

}
}

return;
case COMMAND_UNLOCK_MULTI_AXIS:
if (machineConfiguration.isMultiAxisConfiguration() &&
(machineConfiguration.getNumberOfAxes() >= 4)) {
writeBlock(mClampModal.format(11)); // unlock 4thaxis motion
if (machineConfiguration.getNumberOfAxes() == 5) {
writeBlock(mClampModal.format(13)); // unlock 5thaxis motion
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SampleModal Group Code

5.1.11 Fixed Settings

The fixed settingarea of the global section defines settings in the post processor that enable features
that may change from machine to machine, but are not common enough to place in the Property Table
These settings are usually not modified by the post processor, but can be modified to enable features on
your machine that are disabled in a stock post processor or vice versa.

/I fixed settings
var forceResetWorkPlarrefalse; // enable to force reset of machine ABC on new orientation
var maxTappingRPM = 3000; // s/b 3000 for 10k spindle, 1500 for 7.5k spindle

Sample Fixed Settings Code

5.1.12 Collected State

The collected statarea of the global section contains global variathlaswill be changed during the
execution of the post processor and are either referenced in multiple functions or need to maintain their
values between calls to the same function.

I collected state
var firstNote = true; // handles output of notes from multiple setups
Sample Collected State Code

5.2 onOpen

| function onOpen() {

Settings used in onOpen Description

maximumSpindleRPM Maximum allowed spindle RPM.

maximumToolNumber Maximum allowed tool number.

maximumToolLengthOffset Maximum allowed tool length offset number.
maximumToolDiameterOffset Maximum allowed tool diameter offset number.
programNumber Minimum, maximum, and reserved range for program numk
supportsTCP Controlsupports TCP.

supportsinverseTimeFeed Control supportsnverse time feed rates.

toolList Tool list format.

TheonOpenfunction is called athe start ofpost processingnd carnincludethe followinglogic.

1. Define settings based on properties
2. Define the multiaxis machineonfiguration
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3. Output program name and header
4. Output initial startup codes
5. Perform checks for duplicate tool numbers and work offsets

5.2.1 Define Settings Based on Post Properties

The fixed settingsection at the top of the post processor contain settings that are fixed and will not be
changed during the processing of the intermediate file. Settings and variables that arentlepehe
properties defined in the Property Tahhle defined in thenOperfunction, since this is thieinction
calledwhenthe post processor first starts

Some of the variables that may be defined here are the maximum circular sweep, starting sequence
number, formats, properties that can be changed using a Manwami@and etc.

// avoid potential center calculation errors for CNC
if (getProperty(iseRadiuy) {
maximumCircularSweep toRad(90);

}

Il separate codes with a space in output block
if (! getProperty(SeparateWordsWithSpdge{
setWordSeparat@t');

}

/ force IJK on circular blocks

if (getProperty(“forcelJK")) {
iOutput.setControl( CONTROL_FORCE);
jOutput.setControl(CONTROL_FORCE);
kOutput.setControl( CONTROL_FORCE);

}

Defining Dynamic Variables in the onOpen Function

The majority ofmachines on the market today accept input in both inches and millimeters. It is possible
that your machine must be programmed in only one uhthis is the case, then you can defineuhi
variable in the onOpen function to force the output of all relevant information in inches or millimeters.

| unit = MM; // set output units to millimeters, use IN for inches |
Support for Only One Input Unit

5.2.2 Define the Multi - Axis Configuration

TheonOpenfunction contains calls to tHanctions that willoptionally create a hardcodenachine
configuration and activate the machine configuratiwnether it be hardcoded or defined in the CAM
system.Following is an example of this code. For a complete description of defining aaxislti
configuration please see thailti-Axis Post Processochapter
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/I define and enable machine configuration
receivedMachineConfiguration = machineConfiguration.isReceived();
if (typeof defineMachine == "function") {
defineMaching); // hardcoded machine configuration
}
activateMachin@; // enable the machine optimizations and settings
Defining the Machine Configuration

5.2.3 Output Program Name and Header

The program nameand program commeate defined in the Post Process tab of the CAM setup in
Fusion TheprogramNamelsintegerariable defined at the top of the program determines if the
program name needs to be a number or can be a text string.

@ SETUP: SETUP1

7 Setup Stock Post Process

¥ Program

Program Mame/Number 1001 <:
Program Comment Ball Valve Compone

¥ Machine WCS

WCS Dffset 0

Probe WCS override 0

Multiple WCS Offzets D

(i} OK Cancel

Defining the Program Name and Comment

writeln("%"); // output start of NC file
writeln("O" + oFormat.format(getProgramNum©bér
writeComment(programComment);

Output the Program Name as an Integer and Program Comment

Some machines donise a program number and acdet program name as a comment.

writeln("%"); // output start of NC file
writeComment(programName);
writeComment(programComment);

Output the Program Nameas aComment

The program header consisif thedescription of thenachineandthe list of tools used in the program
by default. If you would like to add any other information to the program header, such as the output

filename, version numbers, date and time of run, gtu should add thi® thewriteProgramHeader
function.
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// write out program header
writeProgramHeader();

Output the Program Header

ThegetToolListfunction is used to obtain the list of toalsed in the prografmased on the arguments
passed to the functiorit is controlled by theoolList setting and tharguments passed getToolList
mirror these settingsgetToolListis called in thavriteProgramHeadefunction.

| getToolListarguments, flag |

Arguments Description

arguments Any number of string arguments, which are the comparison criteria for
determining if a tool is different from a previously foulndl. These can be
"number”, "description”, "lengthCompensation", or any other property in t
tool object. The tool number is checked if there are no arguments.

flag A bitwise of SORT or NOSORT and DUPLICATES or NODUPLICATES.
For example, SORT | NODUPLICATES (which is the default setting). Sof
is based on the first property passedrgumentsif the first property matche
during a sort, then the tools will be listed in the order that they are used.

Return Objects Description

tool The Tool object.

range A Range object defining thminimum and maximurZ-levels reached for thig
tool.

operations An arraycontainingthe Sectiorids that the tool is used inYou can obtain the

Section object from tld by callinggetSectioni).
The getToolList Function

The following code is used to output the notes from the first s@thp.propertyshowNotess defined
in the properties, see ti@perationComments anblotessection to see how to define this property.

// output setup notes
if (getProperty("showNotes"Y)
writeSetupNoteg;

}

Output Notesfrom First Setup

If your post needs to outptlte notes from multiple setups, then additional code outside@pen
needs to be added.

First, define thdirstNotepropertyin thecollected state section of the post.

/I collected state
é
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| var firstNote; // handles output ofnotes frommultiple setups
Define the firstNote Global Variable

In theonParametefunctiondefine the logic to process tjab-notesparameter.

function onParameter(name, value) {
switch (name) {
é
case"job -notes":
if (MfirstNote) {
write Notegvalue, true);
}
firstNote = false;
break;

}

}

Handle the Setup Notes in onParameter

And finally, implement thevriteTextfunction. It can be placed in front of tbeParametefunction.
This function can also be used to output the text fronfPtssthroughManual NC command.

I/ writes out multi-line text either asis or as a comment
function writeNotegtext, asComment) {
if (text) {
var lines = String(text).split{h");
var r2 = new RegExp(\s]+$", "g");
for (line in lines) {
var comment = lines][line].replace(r2, ™);
if (comment) {
if (asComment) {
onComment(comment);
} else {
writeln(comment);

The writeNoted~unction is used toOutput Multi -line Text

5.2.4 Output Initial Startup Codes

Codes that set the machine to its default condition are usually output at the beginning of the NC file.
These codes could include the units setting, absolute mode, the feedrate mode, etc.

| // output default codes |
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writeBlock(gAbsIincModal.format(90), gFeedModeModal.format(94), gPlaneModal.format(17)
gFormat.format(49), gFormat.format(40), gFormat.format(80));

writeBlock (gUnitModal.format(unit == MM ? 21 : 20));
Output Initial Startup Codes

5.2.5 Performing General Checks

Basic checks for using duplicate tool numbergjefined work offsets, and other requirememedione
in thevalidateCommonParametefgnction since all operations can be accessed at any time during post
processing.

// validate operation and tool parameters
validateCommonParametéxs

Check for Duplicate Tool Numbers using Different Cutter Geometry

5.3 onSection
| function onSection() {

Settings used in onSection Description

allowCancel CPBeforeRetracting | Cancel TCP prior to retracting the tool
coolant Supported coolant codes
machineAngles 3+2 rotary axis calculations
outputToolLengthCompensation | Tool length compensation output
outputToolLengthOffset Tool length offset output
parametricFeeds Parametric feed rate settings

probing WCS probing support

retract Safe positioning methods

smoothing Smoothing settings

subprograms Subprogram support
supportsOptionalBlocks Optional blocks are supported
supportsToolVectorOutput Tool vectors are supported for medixistoolpath
workPlaneMethod 3+2 tilted work plane support

TheonSectiorfunction is called at start of each CAM operation and controls the output of the following
blocks.

End of previous section
Operation comments and notes
Tool change

Work plane

Initial position

abrwnpE
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A [E Setups
2 & Setup for Metric tools

4dFE] 20

A Z [T1]2D-Face @

59 #1 - 350 mm face

L wes

A 177 bytes
A s [T2]2D-Contour ¢
#2 - B2 mm flat

WCS

T =

534 bytes

> [ [T2]20-Bore

onSectionis Called for Each Operation
The first part obnSectiordetermines if there is a change in the tool beisgd and if the Work

Coordinate Systemffset or Work Raneis different from the previous section. These settings determine
the output required between operations.

var forceSectionRestart = optionalSection && !currentSection.isOptional();
optionalSection = currentSection.isOptional();

var insertToolCall = isToolChangeNeeded("number") || forceSectionRestart;
var newWorkOffset = isNewWorkOffset() || forceSectionRestart;

var newWorkPlane = isNewWorkPlane() || forceSectionRestart;

operationNeedsSafeStargetProperty('safeStartAllOperations”) && lisFirstSection();
Tool Change, Work Coordinate Sysem Offset, Optional Section, Safe Start, andVork Plane Settings

5.3.1 Ending the Previous  Operation

You would expect that the NC blocks output at the end of an operation to be outpunS#etionEnd
function, but in most postshis ishandled inonSectiorand for the final operation, in tlemClose
function. This code will typically stop the spindle, turn off the coolant, and retract the tool.

if (insertToolCall || newWorkOffset || newWorkPlane || state.tcplsActive) {

Il stop spindleand turn off coolant before retract during tool change

if (insertToolCall && 'isFirstSection()) {
onCommand(COMMAND_STOP_SPINDLE);
onCommand(COMMAND_COOLANT_OFF);

}

/I retract to safe plane
writeRetrac{Z);

Entry Functions 5-131
4 AUTODESK CAM Post Processor Guid&/2/25



Il reset work plane

if (isFirstSection() &&machineConfiguration.isMultiAxisConfiguration()) {
setWorkPlane(new Vector(0, 0, 0));
forceABC();

}
}

/I cancel tool length compensation
if (lisFirstSection() && (insertToolCall || state.tcplsActive)) {
disableLengthCompensation();

}

}

Ending the Previous Operation

The code to retra¢he tool can vary from post to post, depending on the controller model and the
machine configuration. It can output an absolute move to the machine home position, for example using
G53, or move to a clearance plane relevant to the cum@ktoffset, for example GO0 Z5.0.

5.3.2 Operation Comment s and Notes

The operation commerg output in theonSedbn function and optionallyhe notes that the user
attached to the operation.

d E«’ - fsf‘gtfupfsf -

zzzzzzzzzzzzzzzz

=3 # _ @50 mm face

L wes
il 177 bytes

Create Operation Comment

writeln(™);
writeComment(getParameter("operatcomment”, ")),
Output Operation Comment
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= ] Compare and Edit

L wel < Generate Toolpath
17 £0, Simulate

= @ Post Process

d s 2120 [ setup Sheet
u #2 Clear Toolpath
G Machining Time
b wc
Make Default

il s34 [] Suppress

ﬁ"' [T2] 2D |:| Protect
[] Optional

Create Derived Cperation [

Drilling

coolant cod
Add to New Folder

manual NC | [E. Add to New Pattern

SRS R RA RS
oppooy

Sy 347 Duplicate
: Cut
5X Simultan Copy
[Ls Delete
o | Edit Notes

& Show Log
Right Click to Show Menu to Create Operation Notes

The output of the operation notes is normally handled by the post processor pphpefjotes

/I userdefined properties
properties = {

é
showNotes: {
titte  :"Show notes",
description: "Writes setup and operation notes as comments in the output code.”,
type : "boolean”,
value :false,
scope :'"post"
,}’
é
}

Define the showNotes Property

// output section notes
if (getProperty(§howNote¥)) {
writeSectionNoteg;

}
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Output Operation Notes

5.3.3 Output Buffered Manual NC Commands

Manual NC commands are placed in the operation tree prior toabkining operation and are usually
desired to be output after the previous section is ended and the current operation is startéite Since
previous operation is typically canceled at the topri@ectionwithout special processing the Manual
NC commands will be output prior to ending the previous section.

If the Manual NC commands are bufferdaen a call t@xecuteManualN@ust be made innSection
to output theManual NC commands. Refer to thienual NC Commandshapter for a description on
how to buffer Manual NC Commands.

/Il process Manual NC commands
executeManualNC();

Output Manual NC Commands

5.3.4 Tool Change

Tool changeblocks are output whenever a new tool is loaded in the spindle or the tool change is forced,
either by a Manual N€orce tool changeommand or internally, for example when a safe start is
forced at each operation. The tool change blocks usually contain the following information.

1. Tool number and tool change code
2. Tool comment
3. Selection of next tool

© FACE: 2D-FACE = - = *—-_@,
I Select Toal [F Library: [Post Processor Benchmark - Milling_MK] L
Al )= &5 ‘ | | I | |
ul Cutter | Shaft | Hoider | Feed&Speed | PostProcessor
¥ Tool jm] Operation Type Dimensions
Tool Select.. Mg, S Ul
#1-0s0m Horeries Neme e € comen: €Y
4 [@] Al 4 Post Processor Benchmark - Milling_M 1 2 2" Face Mil
Coolant Flood a Documents B face mill B Length offset: ¢ Coolant:
v essor Be... = -
e PostProcessorbe.. || 5 o wasam || :
eed & Speel Untitled(1) - Sameter offs t@ = N
B Copy Tool Ctl+C iameter offset: Manual tool change
Spindle Speed 5000 rpm Post Processor Ben... || = SRy Ted i . .
s > Samples Pazte Too: Cri+V [ Break control
Surface Soca 8e 358 g Vendors E=  puplicate Tool Curl+D Turret:
4 - 0 +1 [¥] Live tool
Ramp Spindle Spasd 5000 rpm ¥l tocal = ive tool

Delete Tool Del
Cutting Feedrate 1000 mmin] s Renumber Tools Crrl+R
Feed perTooth 0.0668667] Remaove Unused Took

Lead-In Feedrate 1000 mmin] Show Operations

Lead-Out Feedrate: 1000 mmén)
Ramp Feedrate 500 mm/mi
Plunge Feedrate 500 mm/mi

Feed per Revolution 0.1 mm

OK

. i

d

Tool Parameters Used in Tool Change
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The Length Offsetalue is usually output with the Initial Positias described further in this chapter.
The Diameter Offsetalue is output with a motion block anLinear. All other tool parameters are
output in the tool change code.

/I output tool change
writeToolCall(tool, insertToolCall);

Output Tool Change

writeToolCallis the first in alist of helper functios thatareused to output a tool change blockhe
following chartshows the tool change helper functions in the order that they are calladiaadription
of what each helper function performs.

Tool Change Helper Function Description
writeToolCall Controlling function for tool changeutput

Positions the tool for a tool change, turns off the coolant if
necessarydisables the tool length compensatiamg outputs
an optional stop if th®ptional stopproperty is enabled.
writeStartBlocks Handles the outpudf tool change blocks with support for saf¢
starting an operationSee theSafe Starting Operati@section
for a description of this function.

(code) Codepassedo thewriteStartBlockgunction. See th&afe
Starting Operatios section for a description of thi®de
onCommand Outputs the tool change bloakd optionally preselects the ne

tool using theCOMMAND LOAD_ TOOL command.
Tool ChangeHelper Functions

TheonCommandunction is typically the only tool change helper function that needs to be edited, as
this is where the tool change block is defined and output.

caseCOMMAND_LOAD_TOOL :
writeToolBlock("T" + toolFormat.format(tool.number), mFormat.format(6));
writeComment(tool.comment);

var preloadTool = getNextTool(tool.number != getFirstTool().number);
if (getProperty("preloadTool") && preloadTool) {
writeBlock("T" + toolFormat.format(preloadTool.number)); // preload next/first tool

}

return;

Output Tool Change Block and Preselect Next Tool

The selection of the next towl optional and is controlled by the post processor propeetpadTool

/I userdefinedproperties
properties = {
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é
preloadTool: {
title : "Preload tool",
description: "Preloads the next tool at a tool change (if any).",
type : "boolean”,
value :true,
scope  : "post"
}
}

Define the preloadTool Property

The first tool will be loadedh the last operation of the program.

5.3.5 Safe Starting Operations

It is possible to outpuhe required blocks to start th&C programat operations thatvould not contain a
tool changelock due to the same tool being usedhe previous operatioffhis is considered safe
staring an operation

A safe start operation will contain all blocks necessastad the program at this operation. Blocks that
would normally not be output will be output @stional skip blocks.

(2D-Contour with compensation left)
/ N285 G28 G91 Z0

/ N290 G90

/ N295 T2 M6

/ N300 T1

N305 G17 G90 G94

/ N310 S5000 M3

/ N315 G54

/ N320 GO AO. CO.

/ N325 M8

/ N330 G49

/ N335 GO %0.4019 Y1.1944
/ N340 GO G43 Z0.6299 H2

A Safe Start Operation

ThesafeStartAllOperationproperty must be defindd enable the use of safe start operations.

safeStartAllOperations: {
title  :"Safe start all operations”,
description: "Write optional blocks at the beginning of all operatiorsafe start that operation.”,
group : "preferences",

type : "boolean”,
value :false,
scope :'"post"
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B} |

Define the safeStartAllOperations Property

The controlling function for outputting blocks that should be considered for a safe start is the
writeStartBlockdunction.

| writeStartBlocks(isRequiredfunction () fcodg); |

Parameter Description

isRequired Determines if theodeshould be executeahd any output
generated by the code should be outgutialue oftrue will
process the code without exception.

falsewill only process the code if the operation requires a s:
start.In this case any output generated from the code will bg
output in optional skip blocks.

function () Requiredparameter.

{code} Code to be executed by theiteStartBlockgunction,

following the rules of thesRequiredparameter.
The writeStartBlocks Function

wcslsRequired = newWorkOffset || insertToolCall || loperationNeedsSafeStart;
writeStartBlocks(wcslsRequired, function () {
writeBlock(current®ction.wcs);

D;

SampleCall to the write StartBlocks Function

5.3.6 Modal Codes

Codes that define thaperation modes are output after the tool change and usually contplarthe
code, absolute/incremental code, and feedrate modefoithatFeedModéunction determines if the
operation uses FeqibrMinute or FeeeperRevolution feedrates and returns the appropriate code.

// Output modal commands here
var feedMode = formatFeedMode(currentSection.feedMode);

writeBlock(gPlaneModal.format(17), gAbsincModal.format(90), feedMode);
Output Modals Codes

Refer to thd=eed per Revolution Output with Drilling Cyclgsction for a description of the
formatFeedMode function.

5.3.7 Spindle Codes

The spindlecodes will be output with a tool change and if the spindle speed changestaii§pindle
function is used to output the spindle codes.
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/l Start the spindle
startSpindléool, insertToolCall);

Start the Spindle

| startSpindle(tool, insertToolCal); |

Parameter Description

tool The tool object contains the spindle parameters foatkiee
tool.

insertToolCall trueindicates that this operati@mmanges tools from the
previous operation.

The startSpindle Function

5.3.8 Work Coordinate System Offsets

TheactiveWork Coordinate SysteifWCS) offset is defing in theCAM Setup dialogYou can

override the WCSlefined in the setup in either a folder or patteFhewcsDefinitionsvariable defines
the supported WCS codes that carbiput it is recommended that you include this variable definition
in your post. Allexamples in this section assume thasDefinitionss defined.

If a MachineDefinition is defined the WCS can be selected using the number as expected by the
machine control. When a Machibefinition is not defined, then a simple value will be displayed.

@ SETUP : SETUP FOR METRIC TOOLS: MILLING & SETUP: SETUP FOR METRIC TOOLS: MILLING

(P setup Stock | <} Part Position | [E] PostProcess

(P Setup Stock | [B]] PostProcess
¥ Program
* Program
Program Name/Number | 1001
T T BT Program Name/Mumber 1001
- Program Coemment
¥ Machine WCS
Format Standard b w Machine WCS
Wces
WCS Offset 1 =
1wl Wwes 1
Muttiple WCS Offsets [ ALIEBES TR o
(3] 0K Cancel (i ] 0K Cancel
WCS Offset with a Machine Definition WCS Offset without a MachineDefinition

WCS codes are output when a new tool is used for the operation or when the WCS offset number used is
changedWCS offsets argypically controlled using the G54 to G59 codes and possibly an extended
syntax for handling work offsets past 6.

wcsDefinitionds definedjust after thepropertiegable at the top of the post processor.
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varwcsDefinitions= {
useZeroOffset: false, get to ‘true’ to allow for workoffset O, ‘false’ treats 0 as 1
wCs |
{name:"Standard", format:"G", range:[54, 59]} standard WCS, output as G54G59
{name:"Extended", format:"G59.#", range:[1, 64]ektended WCS, output as G59.7, etc.
/I {name:"Extended", format:"G54 P#", range:[1, 64]gxtended WCS, output as G54 P7, etc.

]
b

Parameters Description

useZeroOffset Set totrue to enablea work offset value of 0. Setting it talsewill treat a
work offset of 0 as 1.

WCS Contains the definitions of the supported WCS formats.

name The name of the WCS output format. This will usuallySt@ndardor
ExtendedThe name is displayed in ti@rmatfield of the Machine WCS
frame.

format The output format of the WCS. This is a text string that has an optional #

character that defines where thféset value will be placed. If # is not
specified, then the offset value will be placed at the end of the sifimg.can
also use multiple consecutive # characters to define the number of digits
output with the WCS value, for examptg# will output PO1. Specifying $#
will placea # charactein the output.

range Defines thevalid range ofwvork offsets for the defined format.
The wcsDefinitionsVariable

The post processor kernel will format thetput WCS code based on the format defined in
wcsDefinitions Both a string and number is available to the post procestusectionobject.

Variable Description
section.wcs The output code of the work offset (G54, G51 P1, etc.).
section.workOffset | The work offset number.

Il set wcs
var wcslsRequired = true;
if (insertToolCall || operationNeedsSafeStart) {
currentWorkOffset undefined; // force work offset when changing tool
wcslsRequired = newWorkOffset || insertToolCall || loperationNeedsSafeStart;
}

writeWCScurrentSection, wcslsRequired);
Output the Work Coordinate System Offset Number

| writeWCS(section, weslsRequired);
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Parameter Description

section Thesection containing the WCS to output.

wcslsRequired true indicates thaWWCS block needs to be outputollows the
same rules as theRequiredparameter of theriteStartBlocks
function.

The writeWCS Function

5.3.9 Work Plane 1 3+2 Operations

3+2 operations are supported by definirtg@ orientation for the operation. This tool orientation is
referenced as the Work Plaimethe post processor. The tool orientation is defined in the Geometry tab
of the operation.

.O FACE : 2D-FACE1
Al &
v Stock Contours

Stock Selections X
¥ (/) Tool Orientation @

Orientation Select Z axis/pla... *
Z Axis [» Face X

Flip Z Axis o

X Axdis [

Flip X Axis L

Origin Selected point v

Tool Orientation Origin [}.Puint x

(i ] OK Cancel

Defining the Work Plane

s

/

ol ——— =1

Work Plane for 3+2 Operation
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The output for a Work Plane will either be the rotary axes positions or the definition of the Work Plane

itself, usually using Euler angle§ heworkPlaneMethodetting determines how tilted work planes are
handled in the post processor.

TheeulerConventiosettingspecifies the order of the primary axis rotations that the machine control
requires and can be one of the values in the following tahladefinedo use the rotary axis angles

Parameter Parameter Parameter Parameter

EULER_XYZ_R EULER_XYX_R EULER_XZX_R EULER_XZY_R
EULER_YXY R EULER_YXZ R EULER_YZX_R EULER_YZY_R
EULER_ZXY_R EULER_ZXZ R EULER_ZYX_R EULER ZYZ R
EULER_XYZ_S EULER_XYX_S EULER_XZX_S EULER_XZY_S
EULER_YXY_S EULER_YXZ_S EULER_YZX_S EULER_YZY_S
EULER_ZXY_S EULER _ZXZ_S EULER _ZYX_S EULER ZYZ_S

Euler Angle Order

Check the Programming Manual for your machine to determine if Euler angles are supported and the
order of rotations.The_R (rotated)variants of the Euler angles will use the modified orientation after
each rotatiorfor each axis. The _Static)variants will uséhe original coordinate system for all

rotations and is sometimes referred to as pitdh, yaw.

Themain function forhandling 3+2 operations tke defineWorkPlanéunction

/Il position rotary axes for multi-axis and 3+2 operations

var abc =defineWorkPlangurrentSection, true);
Calling the defineWorkPlane Function

ThedefineWorkPlanéunction is defined as followand returns the initiabtary positiors for multi-axis
and 3+2 operatins.

| defineWorkPlane(_section, _setWorkPlane) |

Description

The operation (section) used to calculate the rotary angles.

true = output therotary angle positionand adjust the output coordinates for
the3+2 rotation false= dondét output the rota
angles will still be calculate@ndthe output coordinates will be adjusted

the 3+2 rotation.
The defineWorkPlane Function

Arguments
_section
_setWorkPlane

ThefunctiongetWorkPlaneMachineABIS used to calculate the rotary axes positions that satisfy the
Work Plane. It will return the calculated angled the rotary axigo fulfill the work plane orientation.
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| getWorkPlaneMachineABC(_section rotate)

Arguments Description
_section Thesection tocalculate the rotargnglesor.
rotate Enable to adjust the output coordinates for the work plane orientation. D

to just calculate theotary anglesand not adjust the XYZ coordinates for the
axis rotations.
The getWorkPlaneMachineABC Function

ThegetABCByPreferenctunctionis used to calculate the rotary axis angles and is controlled by the
machineAnglesetting

var abc = sectiongetABCByPreference(
machineConfiguration
_section.workPlane
getCurrentABC()
settings.machineAngles.controllingAxis
settings.machineAngles.type

settings.machineAngles.optigns
Calculate the Rotary Axis Angles Based on the Work Plane

abc =machineConfiguratiogetABCByPreferencéworkPlane current, controllingAxis, type, optiohs
abc =sectiongetABCByPreferencédmachineConfiguration, workPlane, current, controllingAxis, type,
options)

Arguments Description
machineConfiguratiof Themachineconfiguration. This parameter is only specified with the
section.getABCByPreferengersion.

workPlane The work plane matrix used to calculate the rotamgles This variable is
typically section.workPlane

current The current rotary angles. This is usually the ABC position returned by
getCurrentABC

controllingAxis Theaxis used to determine the preferred solutiiooonjunction with theéype

argument It can be A, B, or C for a single axis, or AB&consider all
defined rotary axes.

type The preference typas described in thereference Typtable
options Options used to control the solution as described ilCtrgrolling Options
table.

The getABCByPreferenceFunction

PreferenceType Description

PREFER_PREFERENC| Uses the preference specified with the axis, either in the CAM Mach
Definition or in thecreateAxidunction for hardcoded kinematics.
PREFER_CLOSEST Selects the solution closest to therent rotary axes positioAll
preference types will choose tbesest solutiohat satisfies the
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PreferenceType

Description

preference type chosen. PREFER_CLOSEST will select the closest
solution without regards to any other preference.

PREFERPOSITIVE

The closest solution with a positive angle for the controlling &tis
preference cannot be used when ABC is the controlling axes.

PREFER_NEGATIVE

The closest solution withr@egativeangle for the controlling axis. This
preference cannot be used when ABC is the controlling axes.

PREFER_CLW The closessolution that moves in a clockwise direction from the curre
axis position. This preference cannot be used when ABC is the
controlling axes.

PREFER_CCW The closessolution that moves in a counterclockwise direction from t

current axis position. This preference cannot be used when ABC is t
controlling axes.

The Preferred Solution Types

Controlling Options

Description

ENABLE_NONE

Disables alcontrolling options.

ENABLE_RESET

Respects theesetparameter in the axis definitions. Thesetparameter
resets the axis to O degrees before calculating the closest solution.

ENABLE_WCS

Solves for a rotary axis perpendicular to the spindtdoras defined by
the tool orientation of the operatiofror example, if théool orientation
is facing up in Z and has an Xp6tation, then the @xis will use the X
axis orientation of the rotatidlo determine the @xis position.

ENABLE_LIMITS

Solves for a rotary axis perpendicular to the spindle veéateeep the
linear axes within their defined limits. The limits (range) of the linear
axes must be defined in th&achineconfiguration. This option is only
valid for thesection.getABCByPreferengersion.

ENABLE_ALL

Enables all controlling options.

The Controlling Options for the Rotary Axes Solution
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Use ENABLE_WCS for a Tool Perpendicular tothe Rotary Table

There are two variations of tigetABCByPreferendeinction, one in thenachineConfiguratiombject
and the other in thgectionobject. The only difference between the two is thasdaionfunction
supports the ENABLE_LIMITS option, while teachineConfiguratiofunction does not. The

ENABLE_LIMITS works with rotary tables that are perpendicular to the spindle vector and will adjust
the rotary table position to bring the linear XYZ coordinates within their defined limits if possible. If it
is not possible to long the machine within its limits, thethe calculated rotary axis positions will be the

same as if ENABLE_LIMITS was not specified.

You must define the limits of the linear axes in the machine configuration when using
ENABLE_LIMITS. The limits can be defined as part of an external MadDefeition or hardcoded
within the post processor if a Machibefinition is not used.

Linear Axis

Coordinate ¥ -

MName |

Home Position |D il

|
|
Resolution |EI mim |
|

Rapid Feedrate |[J mim,frmin

Max Feedrate |D mim,frmin

Min Max

Range |EI mim | |1?2EI mim |

Defining the Limits of a Linear Axis in the Machine Definition
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/I define linear axes limits

var xXAxis = createAxis({actuator:"linear", coordinate:0, table:true, axis:[1, 0, 0],
range:[xAxisMinimum xAxisMaximum]});

var yAXxis = createAxis({actuator:"linear", coordinate:1, table:true, axis:[0, 1, 0],
range:[yAxisMinimum, yAxisMaximum]});

var zAxis = createAxis({actuator:"linear", coordinate:2, table:true, axis:[0, 0, 1],
range:f100000, 1000001});

machineConfiguration.setAxisX(xAXis);

machineConfiguration.setAxisY (yAXis);

machineConfiguration.setAxisZ(zAxis);

Defining the Limits of the Linear Axes in the Post Processor

Since thegetABCBYyPreferendeinction will returna rotary axis position even if the machine is not
within the defined linear limits, you must call theesToolPathitWithinLimitsfunction to determine if
the calculated rotary axis position will keep the machine withirtifoir this operation.

bestABC = section.getABCByPreference(machineConfiguration, section.workPlane,
getCurrentDirection(), C, PREFER_CLOSEST, ENABLE_RESET | ENABLE_LIMITS);

bestABC =section.doesToolpathFitWithinLimits(machineConfiguration, bestABC) ?
bestABC : undefined,

Determine if Linear Axes are Within Limits

| withinLimits = sectiondoesToolpathFitWithinLimits (machineConfiguratiorgbc)

Arguments Description

machineConfiguratio The machineconfiguration.

abc The rotary angl@ositions used to determine if the linear XYZ axes are
within their defined limits

The doesToolpathFitWithinLimits Function

The 3+2 operation coordinatesy need tde adjustedor the rotary ags when a tilted work plane is
not supported This is done by callingectionoptimize3DPositionsByMachimeith the rotary axes and
optimization type. Most posts will use tfieol Control Point (TCP) setting for eachigby using the
OPTIMIZE_AXIS setting.

if (lcurrentSection.isOptimizedForMachine()) {
machineConfiguration.setToolLength(addToolLengtie®BodyLength{ool)); // define theool length for
head adjustments
sectionoptimize3DPositionsByMachingmachineConfiguration, abc, OPTIMIZE_AXIS);

}

Adjust the Coordinates for the Rotary Axes

It is important to know that the XYZoordinates provided to thmst processor for 3+2 are in the work
plane coordinate system, meaning they are in theplavie defined by the work plane. This is fine for
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machines that support mubkis features such as G682y CLES800, etc.but could be incorrect for
machines that do not support these features.

Thesectionoptimize3DPositionsByMachirianction is used to calculatbe proper coordinatedigned
with the definedmachine configuratiofor the specified operation

sectionoptimize3DPositionsByMachinémachineConfiguration, abc, optimizeType); |

Arguments Description

machineConfiguratiol The active machine configuration.

abc The current rotargxis positions passed as a Vector.
optimizeType Optimization type as described in the following table.

The optimize3DPositionsByMachineFunction

optimizeType Description

OPTIMIZE NONE | The coordinates will bhe tool tip position (TCP).

OPTIMIZE_BOTH The coordinates will be adjusted for the table and head rotafidresTCP
settings for the axes will be ignored.

OPTIMIZE_TABLES | The coordinates will be adjusted for the rotyles. The TCP settings for
the axes will be ignored

OPTIMIZE_HEADS | The coordinates will be adjusted for the rotary heddse TCP settings for
the axes will be ignored

OPTIMIZE_AXIS The coordinates will be adjusted based on the TCP setting for each axig

defined in theMachineDefinition or createAxiscommand.
Optimization Types for 3+2 Operations

If TCP positions are output in a 3+2 operation you will have to ensure that the TCP has beerf@nabled
this operation (G43.4[RAORI, etc.).

You should be aware that theaxis direction of the Work Plane does affect the Eatgyle calculation.
The typical method of defining the Work Plane is to keep #axiX orientation pointing in the positive
direction as you look down theakis, but on some table/table style machines this will cause the
machining to be on the back sidkthe table, so in this case you will want theXs pointing in the
negative direction.

ThesetWorkPlandunction does the actual output of the Work Plane and can vary from post processor
to post processor, depending on the requirements of the machine ctiniiélloutput the calculated
Euler angles or rotary axes positions, and in some ,dasits

| setWorkPlane(abc) |
Arguments Description
abc Therotary axis positions or Euler angles used to set the tilted work plang
position.

The setWorkPlane Function
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5.3.10 Coolant Codes

The coolant code is output using the following cottauses the coolant coddsfined in thecoolant
settings.

Il writes the required coolant codes
setCoolant(tool.coolant);

Output of Coolant Codes
ThesetCoolanfunction will output eaclthe coolant codés) in standalondlock(s).

It may be that you want to output the coolant codes(s) in a block with other codes, such as the initial
position or the spindle speed. In this case you camgetlloolantCodedirectly in theonSection

function and add the output of the coolant codes to the appropriate block. The following example will
output the coolant codes with the initial position of the operation.

var coolantCodes = getCoolantCodes(tool.coolant);
var initialPosition = getFramePosition(currentSection.getlnitialPosition());
e
writelnitialPositioning(initialPosition, isRequiredoolantCodés
Output Coolant Codes with Initial Position

5.3.11 Initial Position

The initial positionof an operatiotis output using thevritelnitialPositioningfunction. This function
controlsthe following aspectef positioning the tool at the start of an operation.

Determines the positioning mode (G00/G01) based ohigid-eedMappingariable.
Multi-axis prepositioning using a tilted work plane if supported.

Enables tool length compensation if supported.

Handles positioning at a tool charged between operations without a tool change.

= =4 =4 =4

Il prepositioning
var initialPosition = getFramePosition(currentSection.getlnitialPosition());
var isRequired = insertToolCall || state.retractedtdie.lengthCompensationActig
(lisFirstSection() && getPreviousSection().isMultiAxis());
writelnitialPositioning(initialPosition, isRequired);
Output Current Position and Tool Length Compensation

| writelnitialPositioningposition,isRequired, codes1, codes?)

Arguments Description
position The XYZ coordinates to position at.
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Arguments Description
isRequired trueindicates that a full positioningequence needs to be output, for exan
at a tool changeFollows the same rules as tis®equiredparameter of the

writeStartBlockdunction.
The writelnitialPositioning Function

5.4 The section Object

The start of anachining operation defined in CAM s¢ored in the intermediate file as a separate
section. Thesectionobject containsheinformation used to generate the operatiéti defined sections
are accessible to the post processor atiamg in the post processor by accessingséationby its ID.
This section provides a descriptionsoime ofthe functionévariablesused to access the information
stored in a sectionYou will find a description ofarioussectionfunctions/variables in other sections of
this manual where they are used.

5.4.1 currentSection

ThecurrentSectiorvariable refers to the active section/operatitins unspecified if used outside of the
scope of a section, for exampteonOpenor onClose In these functions you will need to access the
section directly using thgetSectiorfunction.

var firstSection = getSection(0);ad¢tcess the first section of the program
var lastSection = getSection(getNumberOfSectioin4()// access the last section of the program
Accessing the First and Last Sections

5.4.2 getSection
| value = getSectidsectionld |

Arguments Description
sectionld TheID of the sectiorno return sectionldcan be in the range of 0 through th
number of defined sectiongdtNumberOfSectiohs

Returns the section objeas$sociated with the specifisdction ID.

5.4.3 getNumberOfSections
| value = getNumberOfSectiof)s

Returns thesumber of sections (operations) definedhe program.

for (var i = 0; i < getNumberOfSections(); ++iYfloop through all sections
var section = getSection(i);
é

Looping Through All Defined Sections
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5.4.4 getld
| value = section.get()l |

Thegetldfunction returns the ID of the provided section. It will be in the range of 0 through the number
of defined sectionminus 1(getNumberOfSectiohs

I/ loop through sectionsdefined after the current section
for (var i = currentSection.getld() + 1; i < numberOfSections; ++i) {

var section = getSection(i);
Looping Through Following Sections

5.4.5 isToolChangeNeeded
| value = isToolChangeNeedgskction],arguments) |

Arguments Description

section Specifies the section to test fotaml changelf section is not specified, then
currentSections assumed.

arguments Specifies one or more of the Tool object variables to use as criteria to
determine if a tool change is needed. This list of criteria canuinder
description lengthOffsetor any other member of the Tool object.

Returngrueif a tool change is required for tepecifiedsection. The comparison criteriarepassed as
a list ofargumentdo the function and can be any valid Tool objentiable.

| var insertToolCall = isToolChangeNeeded(“number"'fil engt h Of f set |
Determining if a Tool Change isRequired for the Current SectionBased on the Tool Number and Length Offset

5.4.6 is NewWorkPlane
| value = ifNewWorkPlangsection)

Arguments Description
section Specifiesthe section to tesor aWork Plane change. If section is not
specified thencurrentSections assumed

Returngrueif the work plane changes for the specified section as compared to the previous section.

\ var newWorkPlane = isNewWorkPlane();
Determining if the Work Plane Changes Between Sections
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5.4.7 isNewWorkOffset
| value = isNewWorPffsei([section])

Arguments Description
section Specifies the section to test for a W@#ksetchange. If section is not
specified, therurrentSections assumed.

Returngrue if the workoffsetchanges for the specified section as compared to the previous section.

| var newWorlOffset= isNewWorlOffse(); |
Determining if the Work Offset Changes Between Sections

5.4.8 isSpindleSpeedDifferent
| value =isSpindleSpeedDifferefisection]) |

Arguments Description
section Specifies the section test for a change in the spindlpeed or spindle mode
If section is not specified, thawrrentSections assumed.

Returngrueif the spindle speed or spindle mode (RPM, SFM) differs from the previous sdatsmf
they are the same.

[if (isSpindleSpeedDifferer)) { |

Determining if the Spindle Speed or Mode Changes Between Sections

5.4.9 isDrillingCycle
| isDrillingCycle([section,] EheckBoringCyclel |

Arguments Description

section Specifies the section theck for a drilling cyclelf section is not specified,
thencurrentSections assumed.

checkBoringCycles | When set tdalse boring cycles with a shift value will not be considered a
drilling cycle, otherwise if set tyue or not specified shift boring cyclesea
consideredlrilling cycles.

Returngrueif the section is a drilling operation, otherwise retifailse Milling cycles are not
considered a drilling cycle.

if (isDrillingCycle()) { // test if the current section is arilling operation
if (isDrillingCycle(false)){ // do not include shift boring cycles as a drilling operation
Determining if the Section is aDrilling Operation
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5.4.10 isTappingCycle

| isTappingCycle([section]) |
Arguments Description
section Specifies the section to check fotappingcycle. If section is not specified,
thencurrentSections assumed.

Returngrueif the section is &appingcycle, otherwise returrfalse

| if (isTappingCyclé)) { // test if the current section is a tapping operation
Determining if the Section is a Tapping Operation

5.4.11 isAxialCenterDrilling
| isAxialCenterDrilling[section,] EheckLiveTod])

Arguments Description

section Specifies the section to check far axial drillingcycle. If section is not
specified, therurrentSections assumed.

checkLiveTool When set tdalse the live tool setting is ignoreahd will not be used in testin

for an axial center drilling operationtherwise if set térue or not specified
operations using a live tool will not be considered as an axial center drillir
operation.

Returngrueif the section is maxial drilling cycle, otherwise returrfalse Axial drilling cycles are
considered drilling operations that are at XD and are usually tested for on lathes.

if (isAxialCenterDrilling()) { // test if the current section is & axial center drilling cycle

if (isAxialCenterDrilling(falsg) { // ignore the Live Tool setting
Determining if the Section is @ Axial Center Drilling Operation

5.4.12 isMillingCycle
| isMilling Cycle([section,] [checkBoringCycles]) |

Arguments Description

section Specifies the section to check fomdling cycle. If section is not specified,
thencurrentSections assumed.

checkBoringCycles | When set tdrue, boring cycles with a shift value will be considereatifing
cycle, otherwise if set tfalseor not specifiechift boring cyclesare not
considerednilling cycles.

Returngrueif the section is anilling cycle, otherwise retursifalse
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if (isMilling Cycl€()) { // test if the current section is amilling cycle

if (isMilling Cyclefrue)) { // include shift boring cycles as a drilling operation
Determining if the Section is a Drilling Operation

5.4.13 isProbeOperation
| value = isProbeOperati@isection)

Arguments Description
section Specifies the section to check fop@bingoperation If section is not
specified, therurrentSections assumed.

Returngrueif the section is a prahg operation, otherwise retufalse You can also checik the tool
type is set to TOOL_PROBE to determine if probingasve for an operation.

if (isProbeOperation()) {/ test if the current section is a probe operation
if (section(i).getTool(Jype== TOOL PROBE) {// probing or inspectionoperation

Determining if the Section is a Probing Operation

5.4.14 is Inspection Operation
| value = idnspectioperatiorf[section)

Arguments Description
section Specifies the section to check for an inspection operation. If section is no
specified, therurrentSections assumed.

Returngrueif the section is minspectioroperation, otherwise retufalse

if (islnspectio®peration()) {// test if the current section is an inspectionoperation
if (section(i).getTool(Jype== TOOL PROBE) {/ the specified section is a probing operation
Determining if the Section is @& Inspection Operation

5.4.15 is Deposition Operation
\ value = iPepositiorDperatiori[section])

Arguments Description
section Specifies the section to check fodepositionoperation. If section is not
specified, therurrentSections assumed.

Returngrueif the section is @epositionoperation, otherwise retufalse

| if (isDepositiorDperation()) {/ test if the current section is adepositionoperation |
Determining if the Section is aDepositionOperation
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5.4.16 probeWorkOffset
| value =sectionprobeWorkOffset |

The probeWorkOffsetariablecontainghe WCS numberthat is active during the probing operation. It
is the same as tlprobe outputwork-offsetparameter.

\ validate€urrentSection.probeWorkOffset <= 6, "Angular Probingsupports work offsets-&."); |
Validating the Range of the Probe Work Offset

5.4.17 getNextTool
| tool = getNextTod[section] [firstTool] [arguments]) |

Arguments Description

section Specifies the section tgse as the base tool. Thexttool following the tool
used in this saion will be returnedlf section is not specified, then
currentSections assumed.

firstTool Returns the first tool if the end of the program is reacetieeh set tdrue.
Returnsundefinedf it is not specified or set tfalseand the end of the
program is reached.

arguments Specifies one or more of the Tool object variables to use as criteria to
determine the next toorhis list of criteria can beumber description
lengthOffsetor any other member of the Tool object.

ThegetNextToofunctionreturns the next tool used in the program based on the active tool in the
current sectionYou can passumber description diameter or any othemember of theéool object as
the criteria for determining if the tool is different than the current idak function will take any
number of text stringrguments.If anargument is not passed to this function, then it will choose the
next toolbased on the tool number.

var nextTool = getNextTodlue); // get next tool based on tool numbercan return the first tool

var nextTool = getNextTodl@escriptioti); // get next tool based on tool description
Accessing the Next Tool

5.4.18 getFirstTool
| tool = geFirstTool()

ThegetFirstToolfunction returns thérst tool used in the program.

| varfirstTool = geFirstTool(); |
Accessing theFirst Tool
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5.4.19 toolZRange
| zRange = toolZRange() |

ThetoolZRangdunction returns th&-axis range for the active tool for the current and subsequent
sections that use this tool. It will return undefined iftina@ orientation of thective section is not along
the Zaxis.

| var zRange= toolZRangé); |
Calculate the Z-axis Minimum and Maximum for the Active Section(s)

5.4.20 strategy
\ value = section.strategy |

Thestrategyvariableis part of thesectionobject andcontains a string that represents igchining
strategy used for the sectiolt.contains the same value as tperationstrategyparameter.

} else { // do not output smoothing for the following operations
smoothing.isAllowed #(currentSectionstrategy =="drill "));

}

Checking for a Drill Operation

5.4.21 checkGroup
| value =section.checkGrouptrategylist)

Arguments Description
strategylist A list of machining strateggroupsto check separated by commas.

The checkGrougunction returns true if the section machining strategy belongh &6 the strategy
groupsspecified in thestrategylist. The valid strategy groups are listed in the following talddach of
these variables should be prefixed WHRRATEGY _, for example STRATEGY_2D.

2D 3D ADDITIVE CHECKSURFACE
FINISHING HOLEMAKING INSPECTION JET

DRILLING MILLING MULTIAXIS PROBING

ROTARY ROUGHING SAMPLING SECONDARYSPINDLE
SURFACE THREAD TURNING

Strategy Groups (Prefixed withSTRATEGY )

} else { // do not output smoothing for the following operations
smoothing.isAllowed = KurrentSection.checkGroup(STRATEGY_DRILLING) );
}

Checking for a Drill Operation
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5.5 onSectionEnd
| function onSectionEnd() { |

TheonSectionEndunction is pretty basic in most posts and will reset codes that may have been
changed in the operation and possibly some variables that are operation specific.

function onSectionEnd() {
writeBlock(gPlaneModal.format(17));
forceAny();

}

Basic onSectionEnd Function

5.6 onClose
| function onClose() {

Settings used in onClose Description
retract Retract settings.

TheonClosefunction is called at the end tife last operation, aftenSectionEndlt is used to define
the end of an operation, if not handledmSectionEndand to output the eraf-program codes.

function onClose() {
optionalSection = false;
writeln("");

/I end previous section
onCommand(COMMAND_STOP_SPINDLE);
onCommand(COMMAND_COOLANT_OFF);
writeRetract(Z); // retract
disableLengthCompensation(true);

forceWorkPlane();

setWorkPlane(new Vector(0, 0, 0)); // reset working plane

if (getSetting("'retract.nomeXY.onProgramEnd", false)) {
writeRetract(settings.retract.nomeXY.onProgramEnd);

}

/I end of program
writeBlock(mFormat.format(30)); // stop program, spindle stop, coolant off
writeln("%");

Basic onClose Function
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5.7 onTerminate
| function onTerminate() { |

TheonTerminatdunction is called at the end of post processing, aft€llose It is called after all
output to the NC file is finished and the NC file is closedndibe used to rename the output file(s)
after processing has finished automatically create a setup sheetp run another prograagainst the
output NC file.

function onTerminate() {
var outputPath = getOutputPath();
var programFilename = FileSystem.getFilename(outputPath);
var programSize = FileSystem.getFileSize(outputPath);
var postPath = findFile("setugheetexcet2007.cps™);
var intermediatePath = getintermediatePath();
var a = “-property unit " + ((unit == IN) ? "0""1"); // use 0 for inch and 1 for mm
if (orogramName) {
a +="--property programNamg
}
if (porogramComment) {
a +="--property programCommelit" + programComment +\™';
}
a +="--property programFilenamg&" + programFilename +\™;
a +="--property programSizg€" + programSize +\"";
a +="--noeditor--log temp.log\"" + postPath +\" \"* + intermediatePath A™\"" +
FileSystem.replaceExtension(outputPath, "xIsx")"#; "
execute(getPostProcessorPath(), a, false, ™);
executeNoWait("excel"\"™" + FileSystem.replaceExtension(outputPath, "xIsx")", false, ™);

+ programName +\"";

Create and Display Setup Sheet from onTerminate

5.8 onCommand
\ function onCommand(command) {

Arguments Description
command Command to process.

TheonCommandunction can be called by a Manual NC commaticectly fromFusion or from the
post processor.

Command Description
COMMAND_ACTIVATE_SPEED_FEED_SYNCHRONIZATION Activate threading mode
COMMAND_ALARM Alarm
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Command

Description

COMMAND_ALERT

Alert

COMMAND_BREAK_CONTROL

Tool break control

COMMAND_CALIBRATE

Run calibration cycle

COMMAND_CHANGE_PALLET

Change pallet

COMMAND_CLEAN

Run cleaning cycle

COMMAND_CLOSE_DOOR

Close primary door

COMMAND_COOLANT_OFF

Coolant off (M09)

COMMAND_COOLANT_ON

Coolant on (M08)

COMMAND_DEACTIVATE_SPEED_FEED_SYNCHRONIZATION

Deactivate threading mode

COMMAND_END

Program end (M02)

COMMAND_EXACT_STOP

Exact stop

COMMAND_LIVE_ALIGNMENT

Await partalignment

COMMAND_LOAD_TOOL

Tool change (M06)

COMMAND_LOCK_MULTI_AXIS

Locks the rotary axes

COMMAND_MAIN_CHUCK_CLOSE

Close main chuck

COMMAND_MAIN_CHUCK_OPEN

Open main chuck

COMMAND_OPEN_DOOR

Open primary door

COMMAND_OPTIONAL_STOP

Optional program stop (M01)

COMMAND_ORIENTATE_SPINDLE

Orientate spindle (M19)

COMMAND_POWER_OFF

Power off

COMMAND_POWER_ON

Power on

COMMAND_SECONDARY_CHUCK_CLOSE

Close secondary chuck

COMMAND_SECONDARY_CHUCK_OPEN

Open secondary chuck

COMMAND_SECONDARY_SPINDLE_SYNCHRONIZATION_ACTIVATE

Activate spindle synchronization

COMMAND_SECONDARY_SPINDLE_SYNCHRONIZATION_DEACTIVATE

Deactivate spindle synchronization

COMMAND_SPINDLE_CLOCKWISE

Clockwise spindle direction (M03)

COMMAND_SPINDLE_COUNTERCLOCKWISE

Counterclockwise spindle direction
(M04)

COMMAND_START_CHIP_TRANSPORT

Start chip conveyor

COMMAND_START_SPINDLE

Start spindle in previous direction

COMMAND_STOP

Program stop (M0Q)

COMMAND_STOP_CHIP_TRANSPORT

Stop chip conveyor

COMMAND_STOP_SPINDLE

Stop spindle (M05)

COMMAND_TOOL_MEASURE

Measure tool

COMMAND_UNLOCK_MULTI_AXIS

Unlocks the rotary axes

COMMAND_VERIFY

Verify path/tool/machine integrity

Valid Commands

The Manual NC commands that caiCommandre described in thdanual NC Commandshapter.

Internal calls tanCommandre usually generated when expanding a cycle. The post processor itself

will call onCommandlirectly to perform simple functions, suchagputting the tool change code,

outputting a program stop, cancelling coolant, opening the main door, turning on the chip conveyor, etc.

|/l stop spindle and cancel coolant before retract during tool change
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if (insertToolCall && lisFirstSection()) {
onCommand(COMMAND_COOLANT_OFF);
onCommand(COMMAND_STOP_SPINDLE);

}

Calling onCommand Directly from Post Processor

5.9 onComment
| function onCommentéxt) {

Arguments Description

text Text of comment to output.

Settings used in aComment Description

comments Comment formaparameters.

TheonCommentunction is called when the Manual NC comm&@amnments issued

. It will format
and output the text of the comment to the NC file.

@ MANUALNC : MANUAL MC1
Passes
¥ Manual NC

Manual Type Comment -

Comment This iz a comment

(i ) oK Cancel

'The Comment Manual NC Command

There argwo other functions that are used to format and output comnfentsatCommenand
writeComment Thesecomment functions are standard in nature and do not typically have to be
modified The comments settingpntrols the output afomments.

TheformatCommenfunctionformats a comment using tparameters of theommentsetting defined
at the top of the posind returns the text of the formatted comnsenit can be included on an output
block ThewriteCommenftunction outputs the comment as a separate block.

/l format a comment
var comment formatCommer(progranCommeny;

/[ output a comment
writeComment(text)
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Il process the Manual NC Comment command

onCommentext);
The Comment Functions
5.10 onDwell
| function onDwell(seconds) {
Arguments Description
seconds Dwell time in seconds.

TheonDwellfunction can be called by a Manual NC commatticectly fromFusion or from the post
processor. The Manual NC command that acaiBwellis described in th¥anual NC Commands
chapter. Internal calls mnDwellare usually generated when expanding a cycle. The post processor
itself will call onDwelldirectly to output a dwell block.

function onDwell(seconds) {
var maxValue = 99999.999;
if (seconds > maxValue) {
warning(subst(localize("Dwelling time of '%1' exceeds the maximum value of '%2" in operati
'%3™), seconds, maxValue, getParameter("operatmnment”, ")));
}
seconds = clamp(0.001, seconds, 99999.999);
var feedMode gFeedModeModal.getCurrent();
writeBlock(gFeedModeModal.format(94), gFormat.format(4), "P" + secFormat.format(second
writeBlock(gFeedModeModal.format(feedMode));

Output the Dwell Time in Milliseconds

onCommand(COMMAND_COOLANT_ON);
onDwell(1.0); // dwell 1 second after turning coolant on
Calling onDwell Directly from Post Processor

5.11 onParameter
\ function onParameter(name, value) {

Arguments Description
name Parameter name.
value Value stored in the parameter.

Almost allparaméersused for creating a machg operation irfFusionare passed to the post
processor.Common parameters are availab&ng built in post processor variables (currentSection,
tool, cycle, etc.ps well as being made available as parametetber parameters are passed to the
onParametefunction.
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74: onParameter(‘operation:context’, ‘operation’)
75: onParameter(‘'operation:strategy’, 'drill")
76: onParameter(‘operation:operation_description’, 'Drill")
77: onParameter(‘'operation:tool_type', 'tap right hand'’)
78: onParameter(‘operation:undercut’, 0)
79: onParameter(‘operation:tool_isTurning’, 0)
80: onParameter(‘operation:tool_isMill’, 0)
81: onParameter(‘operation:tool_isDrill’, 1)
82: onParameter(‘operation:tool_taperedType', 'tapered_bull_nose’)
83: onParameter(‘operation:tool_unit', ‘inches’)
84: onParameter(‘operation:tool_number’, 4)
85: onParameter(‘operation:tool_diameterOffset’, 4)
86: onParameter(‘operation:tool lengthOffset’, 4)
Sample Parameters Passed to the onParameter Function from Dump Post Processor

The name of the parameter along with its value is passed emBaametefunction. SomeManual
NC command will call theonParametefunction, these are describm theManual NC Commands
chapter. You can see how to run and analyze the output frodutingcpspost processor in the
Debuggingchapter.

function onParameter(name, value) {
switch (name) {
case "jobnotes™:
if (MfirstNote) {
writeNotegvalue, true);
}
firstNote = false;
break;

}
}

Sample onParameter Function

5.11.1 getParameter Function
| value =geParametdname[,default)

Arguments Description

name Parameter name.

default The value to return if the requesteairameter is not defined. Ifdefaultvalue
is not specified anthe parameter is not defingtienundefineds returned.

You canretrieveoperationparameters at any place in the post processor by callimgtRarameter
function.Operation parameters are defined as parameters that are redefined for each machining

operation. There is a chance that a parameter does ngsexists recommended that you check for the
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parameter either by specifying a default value ingét®arametecall or by using thédasParameter
function.

var comment getParametel("operationcomment”, "); //get the parameter value
if (comment) {
writeComment(comment);

}

Verify a Parameter Exists Using the getParameter Function

if (hasParametef"operationcomment™)) {// verify the parameter exists
var comment getParametel("operationcomment”);// get the parameter value
if (comment) {
writeComment(comment);
}
}

Verify a Parameter Exists Using the hasParameter Function

When scanning through the operations in the intermediate file it is possible to access the parameters for

that operation by using the section variant ofttasParameteandgetParametefunctions.

// write out all operation comments
writeln("List of Operations:");
for (var i = 0; i < getNumberOfSectiof)s++i) {
var section = getSecti@i
var comment section.getParametef'operationcomment; ") ;
if (comment) {
writeln(" " + comment);

}

writeln("");

Using Section Variant of getParameter

5.11.2 getGlobalParameter Function
\ value = geBGlobaParameter(namiedefault])

Arguments Description

name Parameter name.

default The value to return if the requested parameter is not definediefhaltvalue
is not specified and the parameter is not defined, uheefineds returned.

Some parameters are defined at the start of the intermediate file prior to the first operation. These

parameters are considered global and are accessed usnmag®&lebalParameteand

getGlobalParametefunctions. The same rules that apply to the operation parameters apply to global

parameters.
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-1: onOpen()
: onParameter('produdat’, 'fusion360')
: onParameter(‘generatby’, 'Fusion CAM 2.0.3803")

: onParameter(‘hostnamagst)

: onParameter('username’, 'user’)

: onParameter(‘'documepath’, 'WateiLaserPlasma v2')
: onParameter('leagsipported’, 1)

: onParameter(‘jedescription’, ‘Laser’)

: onParameter('stock’, '((0,-8), (300, 200, 0)))
11: onParameter('stodawer-x', 0)

13: onParameter('stodawer-y', 0)

15: onParameter('stodkwer-z', -5)

17: onParameter('stoakpperx’, 300)

19: onParameter('stoakppery’, 200)

21: onParameter('stoakpperz’, 0)

23: onParameter(‘paldwer-x', 0)

25: onParameter(‘paldwer-y', 0)

27: onParameter(‘paldwer-z', -5)

29: onParameter(‘paupperx’, 300)

31: onParameter(‘panppery’, 200)

33: onParameter('panpperz’, 0)

35: onParameter(‘'notes’, ")

(O\l@()‘l-bwl\)l—‘o

: onParameter('generatad, 'Saturday, March 24, 2018 4:34:36 PM")

Sample Global Variables

When processing multiple setups at the same time some of the global parameters will change from one
setupto the next. ThgetGlobalParametefunction though will always reference the parameters of the
first setup, so if you want to access the parameters of the active setup then you will need to use the

onParametefunction rather than thgetGlobalParameterfunction.

function onParameter(name, value) {
if (name == "jobdescription") {
setupName = value;

}

}

Using orParameter to Store the Active Setup Name

5.12 onPassThrough

\ function onPassThrough (value)

Arguments Description

value Text to be output to the Nfile.
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TheonPassThrougfunction is called by th@ass througtManual NC command and is used to pass a
text string directly to the NC file without any processing by the post processor. This function is
described in the Manual NC Commands chapter.

5.13 onSpindleSpeed
| function onSpindleSpeed(speed) {

Arguments Description
spindleSpeed The new spindle speed in RPM.

TheonSpindleSpeefinction is used to output changes in the spindle speed during an operation,
typically from the post processor engine when expanding a cycle.

function onSpindleSpeed(spindleSpeed) {
writeBlock(sOutput.format(spindleSpeed));
}

SampleonSpindleSpeed Function

5.14 onOrientateSpindle
| function onOrientateSpindle(angle) {

Arguments Description
angle Spindle orientation angle in radians.

TheonOrientateSpindléunction is cded when a cycle that orientates the spindle is expgradetthe
spindle orientation angle is ne¢rodegrees.When a cycle thatrientates the spindle is expandedl
the orientation angle is zethenthe onComman@COMMAND_ORIENTATE_SPINDLH)nction is
called.

& DRILL : FINE BORING

¥ T

¥ Cycle
Cycle Type Fine boring -... =
Dwelling Pericd 0=

Boring Shift 0.000393701 in
Spindle Shift Orienta... |90 deg

[ ] OK Cancel

onOrientateSpindle is Called
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5.15 onRadiusCompensation
| function onRadiusCompensation() {

Settings used in onRadiusCompensation| Description
supportsRadiusCompensation Radius compensation is supported.

TheonRadiusCompensatidanction is called when the radius (cutter) compensation mode changes. It
will typically set the pending compensation mode, which will be handled in the motion functions
(onRapid onLinear, onCircular, etc.). Radius compensation, when enabled in an operation, will be
enabled on the move approaching the part and disabled after moving off the part.

ThesupportsRadiusCompensatisetting determines if radius compensation is supported by the
machine control.

The state of radius compensation is stored in the gtadalsCompensatiomariable and is not passed

to theonRadiusCompensatidanction. Radius compensation is defined when creating the machining
operation inFusion(1). The Sideways Compensation (2) setting determines the side of the part that the
tool will be on when cutting. It is based on the forward direction of the tool during the cutting operation.

@ 20 CONTOUR : 20-CONTOUR WITH COMPENS

¥ 7T i
¥ Pazzes
Tolerance 0.000383701in 2

Sideways Compensi.. Left (climb miling) ¢ @
e (IR ey

Compenzsation Radiu. .. In computer

Make Sharp Corners @ In control
Wear

Minimum Cutting Rad... h
Inverse wear
Multiple Finishing Pas...
Off

Cimimb Camdemta T TI T

Enabling/Disabﬁng' Radius Compensation

CompensationType Description
In computer The tool is offset from the part based on the tool diameter. The cel
line of the offset tool is sent to the post processor and the radius
compensation mode is OFF (G40).

In control The tool is not offset from the part. The centerline ofttloéas if it is
on the part is sent to the post processor and the radius compensati
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CompensationType Description

mode is determined by the Sideways Compensation setting (G41/Q
The control will perform the entire offsetting of the tool.

Wear The tool is offset from the part based on the tool diameter. The cel
line of the offset tool is sent to the post processor and the radius
compensation mode is determined by the Sideways Compensation
setting (G41/G42). The control will compensate &wl twear.

Inverse wear Same as Wear, but the opposite compensation direction will be use
(G42/G41).
Off The tool is not offset from the part. The centerline ofttléas if it is

on the part is sent to the post processor and the radius compensati
mode will be disabled (G40).

Radius Compensation Modes

var pendingRadiusCompensationl;

function onRadiusCompensation() {
pendingRadiusCompensation = radiusCompensation;
if (pendingRadiusCompensation >= 0 && !getSetting("supportsRadiusCompensation”, true))
error(localize("Radius compensation mode is not supported."));
return;

}

}

Sample onRadiusCompensation Function

5.16 onMovement
| function onMovement(movement) {

Arguments Description
movement Movement type for the following motion(s).

onMovemenis called whenever thmovementype changesilt is used to tell the post when there is a
positioning, entry, exitr cutting type move.There is also amovemenglobal variable that contains the
movement setting. This variable can be referenced directly in other functions, smthresr, to
access the movement type without definingagh®lovementunction.

The supportethovement types are listed in the following table.

Movement Type Description

MOVEMENT CUTTING Standard cutting motion.

MOVEMENT EXTENDED Extended movement type. Not common.
MOVEMENT FINISH CUTTING | Finish cutting motion.
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Movement Type Description

MOVEMENT_HIGH_FEED Movement at high feedrate. Not typically used. Rapid mq
output using a linear mo\a the high feedrate will use the
MOVEMENT _RAPID type.

MOVEMENT LEAD _IN Leadin motion.

MOVEMENT LEAD OUT Leadout motion.

MOVEMENT _LINK DIRECT Direction (non-cutting) linking move.
MOVEMENT LINK_TRANSITION | Transition(cutting) linking move.
MOVEMENT PLUNGE Plunging move.
MOVEMENT_PREDRILL Predrilling motion.

MOVEMENT RAMP Ramping entry motion.
MOVEMENT _RAMP_HELIX Helical ramping motion.

MOVEMENT RAMP PROFILE Profile ramping motion.
MOVEMENT RAMP ZIG ZAG Zig-Zag ramping motion.
MOVEMENT RAPID Rapid movement.
MOVEMENT REDUCED Reduced cutting motion.

Movement Types

Movement types are used in defining parametric feediatgsme milling posts and for removing all
non-cutting moves for waterjet/plasma/laser machines that require only the cutting profile.

5.17 onFeedMode
| functiononFeedModg@node){

Arguments Description

mode The active feedrate modeEED_PER_MINUTE,
FEED_PERREVOLUTION, FEED_DEGREE_MINUTE, or
FEED INVERSE_TIME.

TheonFeedModédunction will be called whenever the feedratede changes. Elfeedrate mode is
most likely to changbetween operations during a multiaxis operation (prior to onLinear5D) when a
combination of 3axis and multiaxis moves can be output in a single operation.

5.18 onRapid
| function onRapid(_x, y,2) {

Arguments Description
X, VY, Z The tool position.

TheonRapidfunction handles rapid positioning moves (G00) while-gx& mode. The tool position is
passed as thex, _y, zarguments. The format of tlk@Rapidfunction isbasicallyoutput the rapid
move to the NC file.
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If the High feedrate mappingroperty is set tanything other thaRreserve rapid movemenhen the
onLinearfunctionmaybe called with the high feedrgp@assed in as the feedrate andahRapid
function will not be called.

Property Value

(Built-in) Allow helical moves s

(Built-in) High feedrate mapping Imways use hi v]

(Built-in) High feedrate Preserve rapid movement

(Built-in) Maximum drcular radius Preserve single axis rapid movement

s - Preserve axial and radial rapid movement
[t-im) M hord length
(Built-in) Minimum chord leng Always use high feed

(Built-in) Minimum crcular radius
(Built-in) Tolerance 0.001

Using High Feedrates for Positioning Moves

function onRapid(_x, y, 2){
/l format tool position for output
var x = xOutput.format(_x);
var y = yOutput.format(_y);
var z = zOutput.format(_z);

// ignore if tool does not move
it (x[ly [l 2){
// handle radius compensation changes
if (pendingRadiusCompensation >= 0) {
error(localize("Radius compensation mode cannot be changed atreagicsal."));
return;

}
writeBlock(gMotionModal.format(0), x, y, z);

forceFeed();

}

}

Sample onRapid Function

5.19 invokeOnRapid
| invokeOnRapidx, y, z);

Arguments Description
X, Y, Z The tool position.
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It is possible that the post processor will need to generate rapid positioning moves during the processing
of the intermediate file. An example would be creating your own expanded drilling cycle. Instead of
calling onRapidwith the post generated moves, it is recommendedrthakeOnRapidbe called

instead. This will ensure that the post engine is notified of the move and the current position is set.
invokeOnRapiavill then callonRapidwith the provided arguments.

5.20 onLinear
| function orLinear_x, y, zfeed{

Arguments Description
X, VY, Z The tool position.
feed The feedrate.

Settings used in onLinear Description
outputToolDiameterOffset Output tool diameter offset code.

TheonLinearfunction handles linear moves (G01) at a feedrate whileaxi8S8mode. The tool position
is passed as the, _y, _zarguments. The format of tle@Linearfunction will handle a change in
radius compensaticend outpud the linear move to the NC file.

function onLinear(_x, _y, z, feed){
/l force move when radius compensation changes
if (pendingRadiusCompensation >= 0) {
xOutput.reset();
yOutput.reset();

}

/l format tool position for output
var x = xOutput.format(_x);
var y = yOutput.format(_y);
var z = zOutput.format(_z);

/[ ignore if tool does not move
it (x [y |l 2){
/[ handle radius compensation changes
if (pendingRadiusCompensation >= 0) {
pendingRadiusCompensationk
var d = getSetting("outputToolDiameterOffset”, true) ?
diameterOffsetFormat.format(tool.diameterOffset) : ",
writeBlock(gPlaneModal.format(17));
switch (radiusCompensation) {
case RADIUS _COMPENSATION_LEFT:
writeBlock(gFeedModeModal.format(94), gMotionModal.format(1), gFormat.format(41), X,
d, getFeed(feed)
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break;
case RADIUS_COMPENSATION_RIGHT:
dOutput.reset();
writeBlock(gFeedModeModal.format(94), gMotionModal.format(1), gFormat.format(42), x,
d, getFeed(feed)
break;
default:
writeBlock(gFeedModeModal.format(94), gMotionModal.format(1), gFormat.format(40), X,
getFeed(feed)

// output non-compensation change move at feedrate
} else {
writeBlock(gFeedModeModal.format(94), gMotionModal.format(1), x, \getFeed(feed)

}
}

}

Sample onLinear Function

5.21 invokeOnLinear
| invokeOnLineax, y, z feed);

Arguments Description
X, Y, Z The tool position.
feed The feedrate.

It is possible that the post processor will need to geneudieg moves during the processing of the
intermediate file. An example would be creating your own expanded drilling cycle. Instead of calling
onLinearwith the post generated moves, it is recommendedrihakeOnLineabe called instead. This
will ensure that the post engine is notified of the move and the current positionirsvekeOnLinear

will then callonLinearwith the provided arguments.

5.22 onRapid5D
\ function onRapid5D( x, vy, z, a, b, ¢){

Arguments Description

X, VY, Z The tool position.

~a, b, c The rotary angles if a machine configuration has been defined, otherwise
tool axis vector is passed.

TheonRapid5Dfunction handles ragipositioning moves (G0O0) imulti-axis operations. The tool
position is passed as thg, _y, zarguments and the rotary angles as e b, _arguments. Ifa
machine configuration has not been defined, theen b, aontairs the tool axisvector. The
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onRapid5Dfunction will be called for all rapid moves in a medixisoperation, even if the move is only
a 3axis linear move without rotary movement.

TheHigh feedrate mappingroperty is respected as it is for th@Rapidfunction, excepbnLinear5D
will be called instead odnLinear

function onRapid5D(_x, _y, z, _a, b, ¢){

if (pendingRadiusCompensation >= 0) {
error(localize("Radius compensation mode cannot be changed at rapid traversal."));
return;

}

if ('currentSection.isOptimizedForMachine()) {
forceXYZ();

}

var x = xOutput.format(_x);

var y = yOutput.format(_y);

var z = zOutput.format(_z);

var a = currentSection.isOptimizedForMachine() ? aOutput.format(_a) :
toolVectorOutputl.format(_a);

var b = currentSection.isOptimizedForMachine() ? bOutput.format(_b) :
toolVectorOutputJ.format(_b);

var ¢ = currentSection.isOptimizedForMachine() ? cOutput.format(_c) :
toolVectorOutputK.format(_c);

ifxllyllzllallbllc){
writeBlock(gMotionModal.format(0), x, y, z, a, b, c);
forceFeed();

}

}

Sample onRapidD Function
Please refer to thdulti-Axis Post Processorshapter for a detailed explanation on supporting a multi

axis machine.

5.23 invokeOnRapid 5D
| invokeOnRapiBD(x, v, z a, b, §;

Arguments Description

X, Y, Z The tool position.

a,b,c The rotary angles if a machigenfiguration has been defined, otherwise th
tool axis vector is passed.

It is possible that the post processor will need to genemalte-axisrapid positioning moves during the
processing of the intermediate file. An example woula&vben handlinghe retract/reconfigure
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procedure.Instead of callingpnRapidbD with the post generated moves, it is recommended that

invokeOnRapifD be called instead. This will ensure that the post engine is notified of the move and

the current position is seinvokeOnRapifD will then callonRapidD with the provided arguments.

5.24 onLinear5D

| function onLinear5D( x, y, z, _a, b, c, fefdModé {

Arguments Description

X, VY, Z The tool position.

~a, b, c The rotary angles if a machine configuration has been defined, otherwise
tool axis vector is passed.

feed The feedrat@alue calculated for theulti-axis feedratenode.

feedMode Theactivemulti-axis feedrate maal It can be FEECPER_MINUTE,
FEED INVERSE TIME, or FEEDDEGREE MINUTE

TheonLineabD function handlegsuttingmoves(G01) in multi-axisoperations. The tool position is
passed as thex, _y, zarguments and the rotary angles as #fe b, @arguments. If a machine
configuration has not been defined, thenn _b, _aontairs the tool axisvector. TheonLinear5D
function will be called for all cutting moves in a medixis operation, even if the move is only-ax3s
linear move without rotary movement.

It is important to know that theedModeargument willnot be present mmulti-axis feedrates are not
defined either in an external Machibefinition or within the post processor using the

setMultiAxisFeedratdunction. The feedalue will always be passed as the programmed feedrate in this

case.

return;

}

}

function onLinear5D(_x, y, z, a, b, c, femkdMode {
// handle radius compensation changes
if (pendingRadiusCompensation >= 0) {
error(localize("Radius compensation cannot be activated/deactivate@xws Bove."));

// format tool position for output if (currentSection.isOptimizedForMachine()) {
if ('currentSection.isOptimizedForMachine()) {
forceXYZ();

var x = xOutput.format(_x);

var y = yOutput.format(_y);

var z = zOutput.format(_z);

var a =currentSection.isOptimizedForMachine() ? aOutput.format(_a) :
toolVectorOutputl.format(_a);

var b = currentSection.isOptimizedForMachine() ? bOutput.format(_b) :
toolVectorOutputJ.format(_b);
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}else {

}
}

}

var ¢ = currentSection.isOptimizedForMachine() ? cOutput.format(_c) :
toolVectorOutputK.format(_c);

/I get feedrate number
if feedMode == FEED_INVERSE_TIME) {
forceFeed();

}
var f = feedMode == FEED_INVERSE_TIME ? inverseTimeOutput.format(feed) : getFeed(fee
var fMode = feedMode == FEED_INVERSE_TIME ? 93 : getProperty("useG95") ? 95 : 94,

I/ ignore if tool does not moe
ifxIlyllzllallbllc){
writeBlock(gFeedModeModal.format(fMode), gMotionModal.format(1), x, vy, z, a, b, c, f);
} else if (f) {
if (getNextRecord().isMotion()) { // try not to output feed without motion
forceFeed(); // force feed on next line

writeBlock(gFeedModeModal.format(fMode), gMotionModal.format(1), f);

Sample onLinear5D Function

Please refer to thdulti-Axis Post Processorshapter for a detailed explanation on supporting a multi

axis machine.

5.25 invokeOnLinear5D

| invokeOrLinea5D(x, v, Z, a, b, cfeed;

Arguments Description

X, Y, Z The tool position.

a,b,c The rotary angles if a machine configuration has been defined, otherwise
tool axis vector is passed.

feed The feedrate.

It is possible that the post processor will need to generate-axigitutting movesluring the processing

of the intermediate file. An example would be when handling the retract/reconfigure procedure. Instead

of callingonLinear5D with the post generated moves, it is recommendedrthakeOrinearsD be

called instead. This will ensure that the post engine is notified of the move and the current position is

set. invokeOiinearsD will then callonLinear5D with the provided arguments.

The post engine will calculate the proper feedrate value and mode prior to callingar5D

Entry Functions 5-172

w4 AUTODESK cAM Post Processor Guide/2/25



5.26 onCircular
| function onCircular(clockwise, cx, cy, cz, X, Y, z, feed) {

Argument Description

clockwise Set totrueif the circular direction is in the clockwise directidalseif
counterclockwise.

CX, Cy, CZ Center coordinates of circle.

X, Y, Z Final point on circle

feed The feedrate

TheonCircularfunction is called whenever there is circulaelical, or spiral motion. The circular
move can be in any of the 3 standard plak&splane, YZplane, or ZXplane, it is up to the
onCircularfunction to determine which types of circulaterpolationare valid for the machine and to
correctly format the output.

The structure of thenCircular function in most posts uses the following layout.

1. Test for radius compensatioMost controls do not allow radieempensation to be started on a
circular move.

2. Full circle output.

3. Center point (IJK) output.

4. Radius output.

Each of the different styles of output will individually handle the output of circular interpolation in each
of the planes and possiblyCBcircular interpolation if it is supported.

if (pendingRadiusCompensation >= 0Y{Disallow radius compensation
error(localize("Radius compensation cannot be activated/deactivated for a circular move."));
return;
1
e
if (isFullCircle()) { // Full 360 degree circles
if (getProperty(iseRadiuy || isHelical()) { // radius mode does not support full arcs
linearize(tolerance);
return;
)
é
} else if (\getProperty(iseRadiuy) { // Incremental center point output
switch (getCircularPlane()) {
case PLANE_XY:
é
} else {// Use radius mode
var r = getCircularRadius();
if (toDeg(getCircularSweep()) > (180 +-9¢) {
r =-r; /] allow up to <360 deg arcs
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(PN

Standard onCircular Structure

switch (getCircularPlane()) {
case PLANE_XY:
writeBlock(gPlaneModal.format(17), gMotionModal.format(clockwise ? 2 : 3),
xOutput.format(x), yOutput.format(y), zOutput.format(z),
iOutput.format(cx start.x), jOutput.format(cy start.y), getFeed(feed));
break;
case PLANE_ZX:
writeBlock(gPlaneModal.format(18), gMotionModal.format(clockwise ? 2 : 3),
xOutput.format(x), yOutput.format(y), zOutput.format(z),
iOutput.format(cx start.x), kOutput.format(czstart.z), getFeed(feed));
break;
case PLANE_YZ:
writeBlock(gPlaneModal.format(19), gMotionModal.format(clockwise ? 2 : 3),
xOutput.format(x), yOutput.format(y), zOutput.format(z),
jOutput.format(cy start.y), kOutput.format(czstart.z) getFeed(feed));
break;
default: // circular record is not in major plane
linearize(tolerance);

}

Circular Output Based on Plane

5.26.1 Circular Interpolation Settings

There are settings that affect how circular interpolatdmandled in the post engine, basically telling
the post engine when to calhCircular or when to linearize the points by callingLinearmultiple
times instead. The flowing table describes the circular interpolation settings.

Setting Description

allowedCircularPlanes | Defines the standard planes that circular interpolation is allowed in,
PLANE_XY, PLANE_YZ, PLANE_ZX. It can be set ttndefinedo
allow circular interpolation in all three planes, O to disable circular
interpolation, or a bit mask of PLANE_XY, PLANE_YZ, and/or
PLANE_YZ to allow only certain planes.

allowHelicalMoves Helical interpolation is allowed when this variable is sdtde. Helical
moves are linearized if set false
allowSpiralMoves Spiral interpolation is defined as circular moves that have a different

starting radius than ending radius aaeh be enabled by setting this
variable totrue. Spiral moves are linearized if seffédse
circularinputTolerance | The tolerance to use when determining if a spiral or helical move sho
be converted to a circular recor@ihere are timewhen the CAM system

Entry Functions 5-174
4 AUTODESK CAM Post Processor Guidel/2/25



Setting

Description

will output a circular record as a very small spiral or helical/e for
examplea helix with a linear distance of 0.0001 over 180 degrees cou
programmed.Setting thecircularinputTolerancerariable to a nominal
value will convert any helical/spiratoves to a pure circular move wher
the distance that marks the move as helical or spiral is less than this
A value of 0 will disable this feature.

circularMergeTolerance

The tolerance used to determine if consecutive circular records can b
merged into a single circular recor@AM systems will sometimes breal
up a single circle into multiple circular recordSetting the
circulareMergeTolerancgariable to a nominal value will combine
consecutive circular records into a single circular record whose cente
radii are within this tolerancand the direction raains the sameA value
of 0 will disable this feature.

Circular moves will still be limited by theaximumCircularSweeyalue,
so if you wish to have 368egree circular records you must define
maximumCircularSweejp be 360 degrees.

circularOutputAccuracy

Some controls are quite picky the center/ending position of a circular
record and will fail if either of these aoéf by a single digit.Defining the
circularOutputAccuracyariablethe same athe outputnumber ofdigits
to the right of the decimal poifdr the linear axes wikkause the posb
adjust theoutputcenter and/or ending positisso thatheyreflect thereal
circle without any discrepancieteave undefined or use a value of 0 tc
disable the adjustment of the center/final point.

Example:circularOutputAccuracy = unit == MM ? 3 : 4;
If the circularOutputAccuracys defined, it is then recommended that th

circularinputTolerancebe set to the minimum valdkat corresponds to
thecircularOutputAccuracyalue.

maximumCircularRadius

Specifies the maximum radius of circular moves that can be output as
circular interpolation and can be changed dynamically in the Property
table when running the post processor. Any circular records whose r
exceeds this value will be linearized. $kariable must be set in
millimeters (MM).

maximumcCircularRadius = spatial(1000, MM); // 39.37 inch

maximumcCircularSweey

Specifies the maximum angular sweep of circular moves that can be
output as circular interpolation and is specified in radians. Any circul;
records whose delta angle exceeds this value will be linearized.

minimumChordLength

Specifies the minimum delta movement allowed for circular interpolat
and can be changed dynamically in the Property table when running {
post processor. Any circular records whose delta linear movement is
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Setting Description

than this value will be linearized. This variable must be set in millime
(MM).

minimumCircularRadiug Specifies the minimum radius of circular moves that can be output as
circular interpolation and can be changed dynamically in the Property
table when running the post processor. Any circular records whose r
IS less than this value will be linearize@his variable must be set in
millimeters (MM).

minimumCircularSweep| Specifies the minimum angular sweep of circular moves that can be ¢
as circular interpolation and is specified in radians. Any circular reco
whose delta angle is less than this value will be linearized.

tolerance Specifies the tolerance used to linearize circular moves that are expa
into a series of linear moves. Circular interpolation records can be
linearized due to the conditions of the circular interpolation settings n
being met or by thénearizefunction being called. This variable must k

set in millimeters (MM).
Circular Interpolation Settings

allowedCircularPlanes = undefinddallow all circular planes
allowedCircularPlanes = @, disable all circular planes
allowedCircularPlanes 1 << PLANE_XY) | (1 << PLANE_ZX); // XY, ZX planes

tolerance = spati@(002, MM);// linearization tolerance of.00008 IN
minimumChordLength = spatial(0.01, MMJ;minimum linear movement of.0004 IN
minimumCircularRadius = spatial(0.01, MM};minimum circular radius of .0004 IN
maximumCircularRadius = spatialf00, MM);// maximum circular radius of 39.37 IN
minimumCircularSweep = toRad(0.0Z)minimum angular movement of .01 degrees
maximumCircularSweep = toRad(180)¢ircular interpolation up to 180 degrees
allowHelicalMoves = truef/ enable helical interpolation

allowSpiralMoves = fals€f disallow spiral interpolation
Example Circular Interpolation Settings

5.26.2 Circular Interpolation Common Functions /Variables

There are builin functions that are utilized by tlemCircular function. These functions return values
used in thenCircularfunction, determine if the circular record should be linearized, and control the
flow of theonCircular function logic. Most circular functions have a corresponding variable that can be
referenced instead of calling the function.

var center = getCircularCenter(}, returns the circle center

var center =ircularCenter; // references the circle center
Referencing the Circle Center Using Either a Function or Variable
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Function

Variable

Description

getCircularArcLength()

circularArcLength

Returns therc movement length of the
circular interpolation record.

getCircularCentd)

circularCenter

Returns the center point of the circle as a
Vector.

getCircularChordLengf

Returns the delta linear movement of the
circular interpolation record.

circularClockwise

Set totrue if the circular move is in the
clockwise directionfalseif it is in the
counterclockwise direction.

getCircularNormd)

circularNormal

Returns the normal of the circular plane as
Vector. The normal is flipped if the circular
movement is in the clockwise direction. Thi
follows the righthand plane convention.

getCircularOffset() circularOffset Returns the distansdrom the start point to
the circle plane in X, Y, and Z as a Vector.
getCircularPlan@ circularPlane Returns the plane of the circular interpolatio

record, PLANE_XY, PLANE_ZX, or
PLANE_YZ. If the return value isl, then the
circular plane is not a major plane, but is in
D space.

getCircularRadiug

circularRadius

Returns the end radius of the circular motio

getCircularStartRadip circularStartRadius Returns the start radius of the circular motic
This will be different than the end radius for
spiral moves.

getCircularSweef) circularSweep Returns the angular sweep of the circular
interpolation record in radians.

getCurrentPositiaf) Returns the starting point of the circular mo

as a Vector.

getHelicalDistanc@

circularHelicalDistance

Returns the distance the third axis will move
during helical interpolation Returns O for a-2
D circular interpolation record.

getHelicalOffsef)

circularHelicalOffset

Returns the distance along the third axis as
Vector. This function is used when helical
interpolation is supported outside one of the
three standard circular planes.

getHelicalPitclf)

circularHelicaPitch

Returns the distance that the third axis trave
for a full 36Gdegree sweep, i.e. the pitch
value of the thread.

getPositionu) Returns the point on the circlewapercent
along the arc as a Vector.

isFullCirclg) circularFullCircle Returngrueif the angular sweep of the
circular motion is 360 degrees.

isHelical) circularHelical Returngrueif the circular interpolation recor

contains helical movement. The variable
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Function Variable Description

allowHelicalMovesmust be set ttrue for
helical records to be passed to tm€ircular
function.

isSpiral) circularSpiral Returns true if the circular interpolation reca
contains spiramovement (the start and end
radii are different). The variable
allowSpiralMovesnust be set ttrue for spiral
records to be passed to teCircular
function.

lineariz&tolerancé Linearizes the circular motion by outputting
series of linear moves.

onCircular Common Functions

5.26.3 Helical Interpolation

Helical interpolationis defined as circular interpolation with movement along the third linear axis. The
third linear axis is defined as the axis that is not part of the circular plane, for exdraglaxis is the

third linear axis for circular interpolation in the XMane. The variablallowHelicalMoveanust be set

to true for the post processor to support helical interpolation.

Helical interpolation is typically outputsing the same format ascular interpolation with the addition

of the third axis and optionally a pitch value (incremental distance per 360 degrees) for the third axis.
Most stock post processors are already setup to output the third axis with circupen atiien (it won't

be output for a-D circular move).

case PLANE_XY:
writeBlock(gPlaneModal.format(17), gMotionModal.format(clockwise ? 2 : 3),
xOutput.format(x), yOutput.format(yzOutput.format(z),
iOutput.format(cxstart.x), jOutput.format(cgtart.y), kOutput.format( getHelicalPitch()),
feedOutput.format(feed));
break;

Helical Interpolation with Pitch Output

5.26.4 Spiral Interpolation

Spiral interpolations defined as circular interpolation that has a different radius at start of the circular
move than the radius at the end of the move. The vaadbleSpiralMovesnust be set to true for the
post processor to support helical interpolation.

Spiral interpolation when supported on a control is typically specified witltad®@ different than the
standard G02/GO03 circular interpolatioac@des. Most stock post processors do not support spiral
interpolation.

| if (isSpiral() { |
Entry Functions 5-178

w4 AUTODESK cAM Post Processor Guide/2/25



var startRadius = getCircularStartRadius();
var endRadius = getCircularRadius();
var dr = Math.abs(endRadiustartRadius);
if (dr > maximumCircularRadiiDifference) { // maximum limit
if (isHelical()) { // not supported
linearize(tolerance);
return;

}

switch (getCircularPlane()) {
case PLANE_XY:
writeBlock(gPlaneModal.format(17), gMotionModal.format(clockwise ? 2.1 : 3.1),
xOutput.format(x), yOutput.format(yzOutput.format(z),
iOutput.format(cx start.x), jOutput.format(cy start.y), getFeed(feed));
break;
case PLANE_ZX:
writeBlock(gPlaneModal.format(18), gMotionModal.format(clockwise ? 2.1 : 3.1),
xOutput.format(x), yOutput.format(y), zOutput.format(z),
iOutput.format(cx start.x), kOutput.format(czstart.z), getFeed(feed));
break;
case PLANE_YZ:
writeBlock(gPlaneModal.format(19), gMotionModal.format(clockwise ? 2.1 : 3.1),
xOutput.format(x), yOutput.format(y), zOutput.format(z),
jOutput.format(cy start.y), kOutput.format(czstart.z), getFeed(feed));
break;
default:
linearize(tolerance);
}
return;
}
}

Spiral Interpolation Output

5.26.5 3- D Circular Interpolation

3-D circular interpolation is defined as circular interpolation that is not on a standard circular plane (XY,
ZX, YZ).

3-D circular interpolation when supported on a control is typically specified witt@d@ different than
the standard G02/GO03 circular interpolatiorc@lesand must contain either the rpwint of the
circular move and/or the normal vector of the cirdidost stock post processats not support-D
circularinterpolation.

default:
if (getProperty(allow3DArcs")) { // a post property is used to enable support of-B circular
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}else {

}
}

/I make sure maximumCircularSweep is well below 360deg

var ip = getPosition(0.5); // calculate mid-point of circle

writeBlock(gMotionModal.format(clockwise ? 2.4 : 3.4),3-D circular direction G -codes
xOutput.format(ip.x), yOutput.format(ip.y), zOutput.format(ip/zputput mid-point of circle
getFeed(feed));

writeBlock(xOutput.format(x), yOutput.format(y), zOutput.format(z)putput end-point

linearize(tolerance);

3-D Circular Interpolation Output

5.27 invokeOnCircular

| invokeOnCirculafclockwise, cx, cy, ¢z, V, z,i, j, k, feed); |

Arguments Description

clockwise Set totrue if the direction of the circulas in the clockwise direction, false if
is counterclockwise

CX, Cy, CZ The center of the circle.

X, Y, Z The tool position.

I J, K The normal vector of theircle.

feed The feedrate.

It is possible that the post processor will need to geneiratdar arcgduring the processing of the
intermediate file.To do thisinvokeOnCircularcan be calledCallinginvokeOnCircularensure that
the post engine is notified of tiaecmove and the current position is setvokeOrCircular will then
call onCircular with the provided arguments agsdtting theproper circular variables

5.28 onCycle

| function onCyclé) {

TheonCyclefunction is called once at the beginning of an operation that contains a canneghdycle
can contain code to prepare the machine for the cycle. Mill post processors will typically set the

machining plandere.

function onCycle() {

}

writeBlock(gPlaneModal.format(17));

Sample onCycle Function

Mill/Turn post processors will usually handle the stock transfer sequencean@yelefunction. Logic
for the Mill/Turn post processoxsill be discussed in a dedicated chapter.
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5.29 onCyclePoint

| function onCyclePoint(x, y, z) {

Argument Description

X, Y, Z Hole bottom location.

TheonCyclePoinfunction is the controlling function farilling, probing, and inspection cycles. It

calls the appropriate function based onttpe of cycle programmed.

Function Description

writeDrillCycle Processes a drilling operation.
writeProbeCycle Processes jprobing operation.
inspectionCyclelnspeq Processes an inspection operation.

Canned CycleFunctions

ThewriteDrillCycle function is described in this section, while thieteProbeCycleand

inspectionCyclelnspeéuinctions are described in their owhapters

function onCyclePoint(x, y, z) {
/Il inspection cycle
if (isInspectionOperation()) {
if (typeof inspectionCyclelnspect == "function™) {
inspectionCyclelnspect(cycle, x, y, z);
return;
}else {
cycleNotSupported();

}

/l probing cycle
} else if (isProbeOperation()) {
if (typeof writeProbeCycle == "function”) {
writeProbeCycle(cycle, x, y, 2);
}else {
cycleNotSupported();

}

/I drilling cycle
}else {

writeDrillCycle(cycle, X, y, 2);
}

}

Sample onCycle Function
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5.29.1 writeDrillCycle
| function writeDrillCycle(cycle, X, y, ) {

Argument Description
cycle Cycle parameters.
X, Y, Z Hole bottom location.

ThewriteDrillCycle function handles drillingandmilling canneccycles which includegositioning to
the clearance planfgrmatting of the cycle block, calculating the cycle parametisserning if the
canned cycle is supported on the machine or should be expanded

The location of the holbottomfor the cycle is passed in as they, zargumentsAll other parameters
are available in theycleobject or through cycle specific function callhe flowfor outputting canned
cycles usually follows the following logic.

1. First hole location in cycle
a. Position to clearance plane
b. Cannedcycle is supported on machine
i. Calculate common cycle parameters
ii. Format and output canned cycle
c. Canned cycle is not supported on machine
i. Expand cycle into linear moves
2. 2"through i holes
a. Cycle is not expanded
i. Output hole location
b. Cycle is expanded
i. Expand cycle at new location

The actual output of the cycle blocks is handled swiichblock, with a separateasefor each of the
supported cycles.

switch (cycleType) {
case "drilling":
case "counteboring™:
writeBlock(
gRetractModal.format(98), gAbsincModal.format(90), gCycleModal.format(P >0 ? 82 : 81
getCommonCycle(x, vy, z, cycle.retract),
conditional(P > 0, secFormat.format(P)),
feedOutput.format(F)
)i

break;

Sample CycleFormatting Code

If a cycle is not supported and needs to be expabgélade post engine, then you can either remove the
entire case block for this cycle and it will be handled in the default block, or you can specifically expand
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the cycle. The second method is handy when the canned cycle deappmt all of the parameters
available inFusion for example if a dwell is not supported for a deep drilling cycle on the machine, but
you want to be able to use a dwell.

case "deeqalrilling":
if (P > 0) { // the machine does not support a dwell code, so expand the cycle
expandCyclePoint(x, y, z);
} else {
writeBlock(
gRetractModal.format(98), gAbsincModal.format(90), gCycleModal.format(83),
getCommonCycle(x, vy, z, cycle.retract),
"Q" + xyzFormat.format(cycle.incrementalDepth),
feedOutput.format(F)
)i
}

break;

Expanding a Cycle When a Feature is not Support on the Machine

The 29through the i locations in a cycle operation are typically output using simple XY moves
without any of the cycle definition codes. Expanded cycles still need to be expanded at these locations.

} else { // end of isFirstCyclePoint() condition
if (cycleExpanded) {
expandCyclePoint(x, y, z);
} else {
if ('xyzFormat.areDifferent(x, xOutput.getCurrent()) &&
IxyzFormat.areDifferent(y, yOutput.getCurrent()) &&
IxyzFormat.areDifferent(z, zOutput.getCurrent())) {
switch (gPlaneModal.getCurrent()) {
case 17: /I XY
xOutput.reset(); // at least one axis is required
break;
case 18: // ZX
zOutput.reset(); // at least one axis is required
break;
case 19://YZ
yOutput.reset(); // at least one axis is required
break;
}
}
writeBlock(xOutput.format(x), yOutput.format(y), zOutput.format(z));
}
}

Output the 2" through n" Cycle Locations
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5.29.2 Drilling Cycle Types

The following table contains the drilling (hole making cycles). The cycle type isistotteecycleType
variable as a text stringlhe standard @ode used for the cycle is included in the description, where

expanded defines the cycle as usuallybeihgsupported on the machine and expanded instead.

cycleType Description

drilling Feed in to depth and rapid out (G81)

counterboring Feed in to depth, dwell, and rapid out (G82)

chip-breaking Multiple pecks with periodic partial retract ¢tear chips (G73)
deepdrilling Peck drilling with full retraction at end of each peck (G83)

breakthroughdrilling

Allows for reduced speed and feed before breaking through hole
(expanded)

guntdrilling Guided deep drilling allows for a changesjindle speed for
positioning (expanded)

tapping Feed in to depth, reverse spindle, optional dwell, and feed out.
Automatically determines left or right tapping depending on the tg
selected. (G74/G84)

left-tapping Left-handed tapping (G74)

right-tapping Right-handed tapping (G84)

tappingwith-chip-breaking

Tapping with multiple pecksAutomatically determines left or right
tapping depending on the tool selected. (expanded)

reaming Feed in to depth and feed out (G85)

boring Feed in to depth, dwell, and feed out (G86)

stopboring Feed to depth, stop the spindle, and feed out (G87)

fine-boring Feed to depth, orientate the spindle, shift from wall, and rapid out
(G76)

backboring Orientate the spindle, rapid to depth, start spindle, shitbtiido
wall, feed up to bore height, orientate spindle, shift from wall, and
rapid out (G77)

boremilling Helical bore milling.

circularpocketmilling Mills out a hole (expanded)

threadmilling Helical thread cutting (expanded)

Types of Drilling Cycles

Any of these cycles can be expandetie machine control does not support the specific cycle. There

are some caveats, where the post (and machine) must support certain capabilities for the expanded cycle
to run correctly on the machin&he following table lists the commands that mustibénedin the
onCommandunction to support the expansion of these cycles. It is expected that the machine will
support these features if they are enabled in the post processor.

cycleType Supported onCommand Command

tapping COMMAND_SPINDLE_CLOCKWISE

left-tapping COMMAND_SPINDLE_COUNTERCLOCKWISE

right-tapping COMMAND_ACTIVATE_SPEED_FEED_SYNCHRONIZATION
tappingwith-chip-breaking | COMMAND DEACTIVATE_SPEED FEED SYNCHRONIZATION
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cycleType Supported onCommand Command
stop-boring COMMAND_STOP_SPINDLE
COMMAND START SPINDLE
fine-boring COMMAND_STOP_SPINDLE
backboring COMMAND_START_SPINDLE

COMMAND_ORIENTATE_SPINDLE
onOrientSpindlgcalls this function instead of onCommand when
spindle orientation is not atdegrees)

Required Command Support for Expanded Cycles

Certain cyclesvill use the following parameters when they are expanded.

machineParameters.

Description

drillingSafeDistance

Specifies the safety distance above the stock when repositioning i
the hole for thehip-breakinganddeepdrilling cycles.

spindleSpeedDwell

Dwell in seconds after the spindle spebdnges during a cycle.

Parameters for Expanded Cycles

You define the exparmd cycle parameters using the following syntaxes.

machineParameters.drillingSafeDistance = toPrecise2)iNti{/);
machineParameters.spindleSpeedDwell = 1.5;

Defining Expanded Cycles Parameters

5.29.3 Cycle parameters

The parameterdefined in the cycle operation are passed to the cycle functions usityglbebject.
The following variables are availakd@d araeferenced as 'cyclgmrameter.

Parameter

Description

accumulatedDepth

The depth of the combined cuts before the tool will be fetyacted
during achip-breakingcycle.

backBoreDistance

The cutting distance oflaackboringcycle.

bottom

The bottom of the hole.

bottomPosition

XYZ coordinates of hole position at the bottoirthe hole.

breakThrougbistance

Thedistance above the hole bottom to switch to the bteadugh
feedrate and spindle speed during@akthroughdrilling cycle.

breakThroughFeedRate

The feedrat@ised when breaking through the hole duritgeak
throughdrilling cycle.

breakThroughSpindleSpeed| The spindle speed used when breaking through the hole during &

breakthroughtdrilling cycle.

chipBreakDistance

The distance to retract the tool to break the chip durcigm
breakingcycle.

clearance

Clearance plane where to tool will retract the tool to after drilling
hole and position to the next hole.
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Parameter

Description

clearancePoint

Point onclearanceplane.

clearancePosition

XYZ coordinates of hole position at tiekearanceplane.

compensation

Radius compensation in effect farcular-pocketmilling, bore
milling, andthreadmilling cycles. This value can lw®ntrol, wear,
andinverseWear

compensadShiftOrientation | Same ashiftOrientation

depth The depth of the hole.

diameter The diameter of the hole faircular-pocketmilling andthread
milling cycles.

direction Eitherclimb or conventionamilling for circular-pocketmilling,
bore-milling, andthreadmilling cycles.

dwell The dwell time in seconds.

dwellDepth The distance above the cut depth at which to dwell, usegufer
drilling cycles.

feedrate The primary cutting feedrate.

incrementalDepth

The incremental pecking depth of the first cut.

incrementalDepthReduction

The incremental pecking depth reduction per cut for pecking cycl

minimumIncrementalDepth

The minimum pecking depth of cut for pecking cycles.

numberOfSteps

The number of horizontal passes for theeadmilling cycle.

pitch

Helical pitch for thebore-milling andthreadmilling cycles.

plungeFeedrate

The cutting feedrate. The samdesdrate

plungesPerRetract

The number of cuts before the tool will be fully retracted during a
chip-breakingcycle.

postioningFeedrate

The feedrate used to position the tool durirgedrilling cycle.

positioningSpindleSpeed

The spindle speed used when positioning the tool durquga
drilling cycle.

repeatPass Set to true if the final pass should be repeatedifoular-pocket
milling, boremilling, andthreadmilling cycles.

retract The plane where the tool will position to prior to starting the cycle
(feeding into the hole).

retractFeedrate The tool retraction feedrate, used when feeding out of the hole.

retractPoint Point onretract plane.

retractPosition XYZ coordinates of hole position at thetract plane.

shift The distance to shift the tool away from the wall duririgp@boring

andbackboring cycle.

shiftDirection

The direction in radians to shift the tool away from the wall during
fine-boring andbackboring cycle. The shift direction will be PI
radians (180 degrees) from the wall plus this amount.

shiftOrientation

The spindle orientation of the tool in radians when shifting the toc
away from the wall during Bine-boring or backboring cycle.

stepover The horizontal stepover distance @arcular-pocketmilling and
threadmilling cycles.

stock The top of the hole.

stockPoint Point onstockplane.
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Parameter

Description

stockPosition

XYZ coordinates ohole position at thetockplane.

stopSpindle When set td, the spindle will be stopped during
positioning/retracting in gun-drilling cycle.
threading Eitherright or left-handed threading fahreadmilling cycles.

Cycle Parameters

5.29.4 The Cycle Planes/Heights

The drilling cycles use different heightaring the execution of the cycle. These heights are specified in
the Heights tab for the Drilling operation. One thing you should keep in mind is that the names given to

these heights do not match the cycle parameter names in the post processollowing table gives
the relationship between t@isionheight names and the equivalegtleparameter names.

Operation Heights Tab

Cycle Parameter

Description

Clearance Height

(none)

The plane to position to the
first point of the cycle and tc
retract the tool to after the
final point of the cycle.

Retract Height

cycle.clearance
cycle.clearancePoint
cycle.clearancePosition

The tool rapids to this plane
from the clearance height
and will position between th
holes at thieight.

cycle.stockPoint
cycle.stockPosition

Feed Height cycle.retract The tool will feed from this
cycle.retractPoint plane into the hole.
cycle.retractPosition

Top Height cycle.stock The top of theéhole

Bottom Height

cycle.bottom
cycle.bottomPosition

The bottom of the hole. Thi
height is the plane where th
tool will drill to and will be
different from the actual
bottom of the hole if the
Drill tip through bottombox
is checked.

Correlation Between Cycle Operation Heights and Cycle Parameters

Fusionassumes that the tool will always be retracted to the Retract Heygle.Clearancebetween
holes, you will notice this in the simulation of the cyclé-usion This is typically handled in the

machine control with a G98 (Retract to clearance plane) code. Of course this code can be different from
machine control to machine control and there are controls that will always retract to the Feed Height
(cycle.retrac} at the end of a drilling operation. In this case it is up to the post processtoatt the

tool to the Retract Height.
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You can cancel the cycle at the end ofwhigeDrillCycle function and output a tool retract block to

take the tool back up to the Retract Height. When this method is used it is also mandatory that the full
cycle be output for every hole in the operation and not just the first cycle point. Some machinds suppor

a retract plane to be specified with the cancel cycle code, i.e. GBO Rxxx.

functionwriteDrillCycle(cycle, X, vy, z) {

é
I1'if (isFirstCyclePoint()) {

if (true) { // output a full cycle block for every hole in the operation
repositionToCycleClearance(cycle, X, y, 2);

. default:
expandCyclePoint(x, y, z);

}

/I retract tool (add at the end of the cycleType switch code)

gMotionModal.format.reset();

writeBlock(gCycleModal.format(80), gMotionModal.format(0), zOutput.format(cycle.clearance);

} else {
if (cycleExpanded) {

Retracting the Tool to the Retract Plane when Unsupported by Machine Control

5.29.5 Common Cycle Functions
There are functions that are commonly usetth@writeDrillCycle function. The following table lists

these functions.

Function Description

isFirstCyclePoing Returngrueif this is the first point in the cycle operation. Itis
usually called to determine whether to output a full cycle block
just the cycle location.

isLastCyclePoir() Returngrueif this is the last point in the cycle operation. This

function is typically used for a lathe threading operation since
HSM sends a single pass to theCyclePoinfunction and the full
depth of the thread is required to output a single threading blo
onCycleEnds used to terminate a drilling cycle, so this functio
not typically used in drilling cycles.

repositionToCycleClearan@e

Moves the tool to th&etract Height planecycle.clearance This
function is typically called prior to outputting a full cycle block.

getCommonCycl, vy, z, 1)

Formats the common cycle parameters (X, Y, Z, R) for output

Common Cycle Functions

These functions are built into the post engine, excegétt@ommonCycliinction, which is contained

in the post processor. It takes the cycle location (X, y, z) and the retract plane/distance (r) as arguments.
Some machines require that the retract value be programmed as a distance from the current location
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rather than as an absolute position. There are two ways to accomplish this. You can pass in the distance
as the retract value.

function getCommonCycle(x, y, z, r) {
forceXYZ();
return [xOutput.format(x), yOutput.format(y),
zOutput.format(z),
"R" + xyzFormat.format(r)];

)
e

case "drilling":
writeBlock(
gRetractModal.format(98), gAbsincModal.format(90), gCycleModal.format(81),
getCommonCycle(x, y, zycle.retracti cycle.clearancg,
feedOutput.format(F)
);

break;

Pass Retract Distance to Standard getCommonCycle Function

Or you can pass the clearance plante thegetCommonCyclainction and have it calculate the
distance. This method is typically used in post processors thadrsgpibprograms that requireedract
plane while in absolute mode and a distance when in incremental mode.

function getCommonCycle(x, y, z, r, ¢) {
forceXYZ(); // force xyz on first drill hole of any cycle
if (subprogramsAreSupported() && subprogramState.incrementalMode) {
zOutput.format(c);
return [xOutput.format(x), yOutput.format(y),
"Z" + xyzFormat.format(z r),
"R" + xyzFormat.format(r c)];
} else {
return [xOutput.format(x), yOutput.format(y),
zOutput.format(z),
"R" + xyzFormat.format(r)];

}

}é
case "drilling":
writeBlock(

gRetractModal.format(98), gCycleModal.format(81),
getCommonCycle(x, y, zycle.retract, cycle.clearanck
feedOutput.format(F)
)i

break;

Pass Retract and Clearance Heights to getCommonCycle Function
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5.29.6 Feed per Revolution Output with Drilling Cycles

It is possible to support fegrérrevolution (FPR) feedratesgith drilling cycles. FPR feedrates can be
selected in th®rill operation by enabling these Feed per Revolutiaieckbox.

Surface Speed 263.344 ftimin
Use Feed per RevolL... % :

Punge F  Use Feed per Revolution

Plunge F  Selectto input the feedrate as units per revolution of
the spindle.

Retract ) ] )
Deselect to input the feedrate as distance over time,

Retract

Specify that Feed per Revolution Feedrates are to be used with Drilling Cycles

Thepost musinform the CAM system that FPR feedratge supported and have logic in the post to
output the proper codes for FPR feedraié® allowFeedPerRevolutionDrillingariabledetermines
support forFPR feedratem the post. If this variable is setfoFPR thendrilling cycles that select
FPR feedrates will beutput in feed per minute (FPM) mode.

allowFeedPerRevolutionDrilling EPRDrilling; // Enable FPR feedrates for drilling cycles
allowFeedPerRevolutionDrilling = true; %ame as FPRDrilling

allowFeedPerRevolutionDrilling EPRAIIl; // Enable FPR feedrates for drillingand tapping cycles
allowFeedPerRevolutionDrilling NoFPR // Disable FPR feedrates forall drilling cycles

Enable FPRFeedratesfor Drilling Cycles

A formatNumbemust bedefined to format FPR feedrate numbefrse format is defined at the top of
the post processor with the rest of the format definitions. Refer teotineat Defintionssection.

var fprFormat = createFormat({type:FORMAT_REAL, decimals:(unit== MM ? 3 : 4),
minimum:(unit == MM ? 0.001 : 0.0001)});
Create Output Format for FPR Feedrates

The feedrate moder the operatiorshould be checked in tlmmSectiorfunction, the appropriate output
formatassignedand the code to enable the feedrate mode output.

// Output modal commands here
var feedMode = formatFeedMode(currentSection.feedMode);

writeBlock(gPlaneModal.format(17), gAbsincModal.format(90), feedMode);
Define theFeedate Output Format and Output the Feedrate Mode Code

TheformatFeedModéunction must be defined in the post to support FPR feedrétdstermines the
feedrate format to uder FPR feedrates.

\ function formatFeedMode(mode) { |
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var fMode= (mode == FEED_PER_REVOLUTION) ? 95 : 94;
if (fMode) {
if (mode == FEED_PER_REVOLUTION) {
feedFormat = fprFormat;

}else {
feedFormat = fomFormat;
}
feedOutpusetFormafiedFormat);
}

returngFeedModeModal.format(fMode);

}

The formatFeedMode Function

Your post should now support FPR feedrategifdling cycles.

5.29.7 Pitch Output with Tapping Cycles

Tapping cyclegan sometimes be output with a standard FPM feedrate, sometimes with a thread pitch,
and sometimes using the FPR feedrate mode. There are different variables and formats involved
depending on the format used. Whexelusivelyusing pitchoutputyou will need to create a format for

this style of feedrate. The format is defined at the top of the post processor with the rest of the format
definitions. Refer to theormat DefintionsandOutput Variable Definitionsections.

var feedFormat = createFormdy(e:FORMAT _REAL,decimals:(unit == MM ? 0 : 1)});

var pitchFormat = createFormat({type:FORMAT_REAL, decimals:(unit==MM ? 3 : 4)});

é

var feedOutput = creaBtputvariable({prefix:"F"}, feedFormat);

var pitchOutput = createOutput Variable({prefix:"F", control: CONTROL_FORCE },
pitchFormat);

Create thePitch Output Format

In the tapping sections of tleaCyclePoinfunction you will need to assign the correct pitch value to the
output. The tapping pitch is stored in tbel.threadPitchvariable.

case "tapping":

writeBlock(

gRetractModal.format(98), gCycleModal.format((84),
getCommonCycle(x, y,, zycle.retragt

(conditional(P > 0/P" + milliFormat.format(P)),
pitchOutput.format(tool.threadPitch)
);
forceFeed()!/ force the feedrate to be output after a tapping cycle with pitch output
break;

Output the Thread Pitch on a Tapping Cycle
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5.30 onCycleEnd
[function onCycleEnd() { |

TheonCycleEndunction is called after all points in the cycle operation have been processed. The cycle
is cancelled in this function

function onCycleEnd() {
if ('cycleExpanded) {
writeBlock(gCycleModal.format(80));
zOutput.reset();

}

}

onCycleEnd Function

5.31 Common Functions

Therearefunctions that are common in most of the generic posts. Some of these functions are used in
conjuction with other post processor functions and are described in the appropriate section of this
manual, for example tHermatCommenfunction is described with trenCommentunction. This

section describes the common functions that are generic in nature and used throughout the post
processor.

5.31.1 writeln
| writeln(text);

Arguments Description
text Text tooutput to the NC file

Thewriteln function is built into the post engine and is not defined in the post processor. It is used to
output text to the NC file without formatting it. Text can be a quoted text string or a text expression.
writeln is typically used for outputting text strings that don't require formattingebugnessages.

writeln("%"); // outputs '%'
writeln("Vector =" + new Vector(X, y, %) // outputshe X, y, z variables in vector format
writeln("); // outputs a blank line
writeln(formatComment("Load tool " + tool.number + " in spindle™);
/[ outputs 'Load toah in spindle’ as a comment
Sample writeln Calls

5.31.2 writeBlock
\ function writeBlock(arguments) { |
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Arguments Description
arguments Comma separated list of codes/text to output.

ThewriteBlockfunction writes a block of codes to the output NC file. It will add a sequence ntmnber
the block, if sequence numbers are enabled and add an optionethatapter if this is an optional
operation. A list of formatted codes and/or text strings are passedvatiiglockfunction. The cde

list is separated by commaso that each code is passed as an individual argument, which allows for the
codes to be separated by the word separator defined bgtiverdSeparatdunction.

/**
Writes the specified block.
*/
function writeBlock() {
var text = formatWords(arguments);
if (Itext) {
return;
}
if (getProperty(8howSequenceNumbé&ys{ // add sequence numbers$o output blocks
if (optionalSection) {

if (text) {
writeWords("/", "N" + sequenceNumber, text);
}
}else {
writeWords2("N" + sequenceNumbeext);
}

sequenceNumber +getProperty(8equenceNumberincremént
} else {// no sequence numbers
if (optionalSection) {
writeWords2("/", tex};
} else {
writeWords(tex};

}
}

}

Sample writeBlock Function

writeBlock(@AbsIincModal.format(90), xFormat.format(x), yFormat.format(y));

writeBlock("G28", "X" + xFormat.format(0), "Y" + yFormat.format{0)// outputs 'G28 X0 YO

writeBlock("G28" + "X" + xFormat.format(0) + "Y" + yFormat.format(0)); // outputs 'G28 X0Y0'
Sample writeBlock Calls

ThewriteBlockfunction does not usually have to be modified.
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5.31.3 toPreciseUnit
| toPreciseUnit(value, units);

Arguments Description
value The input value.
units The units that the value is given in, either MM or IN.

ThetoPreciseUnitfunction allows you to specify a value in a given units and that value will be returned
in the active units of the input intermediate CNC fl@hen developing a post processbris highly
recommended that any unit based hard coded numbers usetbeiseUnitfunction when defining the
number.

yAxisMinimum = toPreciseUnit(gotYAxis 508 : 0, MM); //minimum range for the Yxis
yAxisMaximum = toPreciseUnit(gotYAxis 0.8 : 0, MM); //maximum range for the -“éxis

xAxisMinimum = toPrecseUnit(0, MM); //maximum range for the -4xis fadius mode)
Defining Values using toPreciseUnit

5.31.4 force ---

Theforcefunctions are used to force the output of the specified axes and/or feedrate the niveytime
aresupposed to be output, even if it has the same value as the previous value.

Function Description

forceXYZ Forces the output of tHmear axes (X, Y, Z) on the next motion block.
forceABC Forces the output of the rotary axes (A, B, C) on the next motion block.
forceFeed Forces the output of the feedrate on the next motion block.

forceAny Forces all axes and the feedrate on the next motion block.

Force Functions

[** Force output of X, Y, and Z on next output. */
function forceXYZ() {

xOutput.reset();

yOutput.reset();

zOutput.reset();

}

[** Force output of A, B, and C onnext output. */
function forceABC() {

aOutput.reset();

bOutput.reset();

cOutput.reset();

}

[** Force output of F on next output. */
function forceFeed() {
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currentFeedld = undefined;
feedOutput.reset();

}

[** Force output of X, Y, Z, A, B, C, and F on next output. */
function forceAny() {

forceXYZ();

forceABC();

forceFeed();

}

Sample Force Functions

5.31.5 writeRetract
| function writeRetract(arguments) { |

Arguments
arguments

Description
X, Y, and/or Z. Separated by commas when multiple axes are specified.

Settings used in writeRetract

Description

allowCancelTCPBeforeRetracting

Cancel TCP prior to retracting.

retract

Retractoptions.

ThewriteRetractfunction is used to retract theakis to its clearance plaa@d move the X and ¥xes
to their home positian

ThewriteRetractfunction can be called with one or more axes to move to their home position. The axes
are specified using their standard nameX,of, Z and are separated by commas if multiple axes are
specified in the call tavriteRetract

writeRetract(Z)// move the Zaxis to its home position
writeRetract(X, Y);/ move the X and Y axes to their home positions
Sample writeRetract Calls

ThewriteRetractfunctionhandlegpositioning the linear axes to their hopasitions using standard
methods, such as G28 or G53.ydlur machine supports a home positioning code that is not supported
by thewriteRetractfunction, you can either replace theiteRetractfunctionin its entiretyor add a
writeRetractCustorfunctionif the control supports the standard retract codes and in adsiiemial
codesthat can be used to position the linear axes to their home positions.

| function writeRetractCustom(retract) { |

Arguments
retract

Description
Parameters based on #vees provided to theriteRetractfunction and the
retract settingsas described in the followingble.
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Retract Parameter | Description

method The method to use for positioning tieear axes, such as "G28", "G53", etc
retractAxes A threeelement array thatpresents the axes that will be moved to their h
position, where X = retractAxes[0], Y = retractAxes[1], ZetractAxes[2]. A
value oftrue states that this axis was passed tonthiteRetractfunction and
should be positioned.

words A threeelement array that contains the formatted representatieachf axis td
be outputfor example "X0".
singleLine true states that all axes can be output in a single bfatdestates that each

axis must be output on a separate line.

If you do add an additional retract method, then you will neeghdiate thesafePositionPropertjo
supportthe additional retract method.

properties = {
é
safePositionMethod: {
titte  :"Safe Retracts",
description: "Select your desired retract option. 'Clearance Height' retracts to the operation

clearance height.",

group :"homePositions",
type : "enum”,
values [

{title:"G28", id:"G28"},

{title:"G53", id:"G53"},

{title: " WCS", id: " wcs'} // added safe position method
1,
value: "G28",
scope: "post”

1

Adding a Custom SafePositioning Method

ThewriteRetractCustonfunction needs to be added to handle the custom safe positioning method.
function writeRetractCustom(retract) {
switch (retract.method) {
case cs":
writeBlock(gMotionModal.format(O);etractwords);
break;
default:
error(subst(localize("Unsupported safe position method '%1"), retract.method));
return;

}

}

The writeRetractCustom Function
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6 Manual NC Commands

Manual NC commands are used to control the behavior of individual operationshehers not a

setting in the operation form for controlling a specific feature of a control. You can use Manual NC
commands to display a message, insert codes into the output NC file, perform an optional stop, define a
setting, etc. The Manual NC mersuaccessed from different areas of the ribbon menu depending on the
product you are running.
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Selecting a Manual NC Command in the HSM Products (Fusig Inventor, HSMWorks)

Once you select the Manual NC menu you will see a form displayed that is used to select the type of
Manual NCcommand that you want to pass to the post processlaptionally theparametethat will
bepassed with the command.

@ MANUALNC : MANUAL NC2

Pazses

¥ Manual HC
Manual Type Comment r

Comment

(i ] oK Cancel

Defining a Manual NC Command

If you use a Manual NC command in yqart then it is necessary that the post processor is equipped to
handle this command. Some of the commands are supported by the stock post processofStaguch as
Optional stop andDwell, while support would have to be added to the post processor to support other
Manual NC commandsif you use a Manual NC command that is not supported by the post, then it will
either generate an error or be ignored. The general rule is it will generate an erron@damemand
function is called and will be ignored when another function is called.
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6.1 onManualNC and

expandManualNC

function onManualN@Gommand, value) {

expandManualN@ommand, value)

Arguments Description
command The Manual NC command that invoked the function.
value The value entered with the command.

TheonManualNCfunction isdefined in the post processor asdised to process Manual NC
commands. It accepts the command and the value that is assigned to the coththamhManualNC

function is not defined in the post processor, then a separate function will be called as listed in the table

below.

TheexpandManualN@ommand can also be used to process the Manual NC command using the

separate functions listed in the table. It is typically used as the default conditioroiivaaualNC

function to process commands where you do not care if they are entered as a Manual NC command or

from an internal call in the post processor.

The following table describes the Manual NC commands along with the function that will be called

when the command is processagen theonManualNCfunction does not exist @xpandManualNGs

called.
Manual NC | Description Command Value Function Called
Command
Comment Operator message COMMAND_COMMENT message | onComment
Stop Machine stop COMMAND_STOP onCommand
Optional Optional stop COMMAND_OPTIONAL_STOP onCommand
Stop
Dwell Dwell COMMAND_DWELL Dwell time | onDwell
in seconds
Tool break | Check for tool COMMAND_BREAK_CONTROL onCommand
control breakage
Measure tool| Automatically COMMAND_TOOL_MEASURE onCommand
measure tool
length
Start Chlp Start Chlp COMMAND_START_CHIP_TRANSPORT 0nCommand
transport conveyor
Stop chip Stop chip COMMAND_STOP_CHIP_TRANSPORT onCommand
transport conveyor
Open door | Open main door | COMMAND_OPEN_DOOR onCommand
Close door | Close main door | COMMAND_CLOSE_DOOR onCommand
Calibrate Calibration of COMMAND_CALIBRATE onCommand

machine
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Manual NC | Description Command Value Function Called

Command

Verify Verify integrity of | COMMAND_VERIFY onCommand
machine

Clean Request a cleaning COMMAND_CLEAN onCommand
cycle

Action Userdefined COMMAND_ACTION text onParameter
action

Print Print a message | COMMAND_PRINT_MESSAGE message | onParameter

message from the machine

Display Display operator | COMMAND_DISPLAY_MESSAGE | message | onParameter

message message

Alarm Create an alarm off COMMAND_ALARM onCommand
the machine

Alert Request an alert | COMMAND_ALERT onCommand
event on the
machine

Pass through Output literal text | COMMAND_PASS_THROUGH text onPassThrough
to NC file

Force tool Force a tool section.getForceToolChange() (none)

change change

Call program| Call a subprogram| COMMAND_CALL_PROGRAM text onParameter

Manual NC Commands

6.1.1 Sample onManualNC Function

TheonManualNCfunctionis a generic function to handle Manual NC commanddodsnot have to
bedefinal for the post processan process Manual NC commandsdif it is defined,it doesnot need

to process all Manual NC commands in this function. It could be used to process only the commands
where you need to know if they were generated from a CAM Manual NC coninstedd ofa direct

call from within the post processor.

For example, the followingnManualNCfunction definition could be used to process comments entered
using the CAM Manual NC command differently ti@mments generated from the post proceskor.
simply appends the text o6MSG, Displpyrcononentommand. lAk ¢ o n
other Manual NC commands are processed normally.

function onManualNC(command, value) {
switch (command) {
case COMMAND_DISPLAY_ MESSAGE:
writeComment("MSG, " + value);
break;
default:
expandManualNC(command, valueg);normal processing of Manual NC command

}
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Handling of Display Message Command in onManualNC

6.1.2 Delay Processing of Manual NC Commands

Manual NC commands are procesagthe placement in the operation tree where they are entered,
which means that they will be procesgebr to the call taonSection SinceonSectiortypically

terminates the previous operation prior to starting the new operation, this might not be the desirable
location to process the Manual NC command.

The following code exampdeshow how Manual NC commands canbhdfered and output at any point
during the operation. You can simply copy tmManualNCandexecuteManualN@unctions into your
post processor and add the appropriate call@@kéosuteManualN@here you want to process the
Manual NC commands.

/**
Buffer Manual NC commands for processing later
*/
var manualNC = [J;
function onManualNC(command, value) {
if (getCurrentSectionld() !'=1) { // output commands processed during a section immediately
expandManualNC(command, value);
} else {// buffer commands between sections to be output after ending the previous section
manualNC.push({command:command, value:value});
}
}
/**
Processes the Manual NC commands
Pass the desired command to process or leave argument list blank to process all commands
*/
function executeManualNC(command) {
for (var i = 0; i < manualNC.length; ++i) {
if lcommand || (command == manualNCJi].command)) {
expandManualNC(manualNCJ[i].command, manualNCJi].value);
}
}
for (var i = manualNC.lengthl; i >= 0;--i) {
if lcommand || (command == manualNCJi].command)) {
manualNC.splice(i, 1);
}
}

}

Manual NC Commands Support Functions
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The calls to process the Manual NC commands can be @agedere in the post processor. In the
following code example, the COMMAND_DISPLAY_ MESSAGE command is processed just before
the tool change block is output and the rest of the Manual NC commands after the tool change block.

executeManualNC(COMMAND_DISPLAY_MESSAGE])/ display Manual NC message
writeBlock("T" + toolFormat.format(tool.number), mFormat.format(6));
if (tool.comment) {
writeComment(tool.comment);
}

executeManualNC()/ process remaining Manual NC commands
Processing of Manual NC Commands in the Desired Location

The following sections give a description of the functions that are called by the Manual NC commands
outside of th@nManualNCfunctionand samplgon how they are handled in the functiofi$ie
onCommenandonDwellfunctions are described in tBmtry Functionchapter, since they are simple
functions and behave in the same mameematter how they are called.

6.2 onCommand
| function onCommand(command) {

Arguments Description
command Command tgrocess.

All Manual NCcommands that do not require an associated paraaretpassed tineonCommand
functionand as you see from thdanual NC Commandsble, this entails the majority of the

commands TheonCommandunction also handles other commands that are not generated by a Manual
NC command and these are described irotit@ommandection in thé&ntry Functionchapter.

/Il define commands that output a single Mcode
var mapCommand = {
COMMAND_STOP:0,
COMMAND_OPTIONAL_STOP:1,
COMMAND_START_CHIP_TRANSPORT:31,
COMMAND_STOP_CHIP_TRANSPORT:33
é

k

function onCommand(command) {

switch (command) {

é

case COMMAND BREAK_ CONTROLY handle the 'Tool break' command

if ('toolChecked) { // avoidduplicate COMMAND_ BREAK_CONTROL

onCommand(COMMAND_STOP_SPINDLE);
onCommand(COMMAND_COOLANT_OFF);
writeBlock(
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gFormat.format(65),

"P" + 9853,

"T" + toolFormat.format(tool.number),

"B" + xyzFormat.format(0),

"H" + xyzFormat.formatgetProperty(toolBreakageTolerantp

)i
toolChecked = true;
}
return;
case COMMAND_TOOL_MEASUREHE/ ignore tool measurements
return;

}

// handle commands that output a single Mcode
var stringld = getCommandStringld(command);
var mcode = mapCommand]stringld];
if (mcode != undefined) {
writeBlock(mFormat.format(mcode));
}else {
onUnsupportedCommand(command);

}

}

Handling Manual NC Commands in the onCommand Function

6.3 onParameter
| function onParameter(name, value) {

Arguments Description
name Parameter name.
value Value stored in the parameter.

TheonParameterfunctionis not only called for all parameters defined in the intermediate file (see the
many calls tanParametein thedump.cpgost processor output) it alkandleshe Action Call

program Display messagandPrint messag®anual NCcommands. It is passed both the name of the
parameter being defined and the text string associated with that parameter.

Manual NC Command Name Value
Action action text
Call program call-subprogram text
Display message display text
Print message Print text

Manual NC Commands Handled in onParameter
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This section will describe how thfctioncommand can be used, since this is the most commonly used
of these commands.

TheActioncommand is typically used to define post processor setsimgdar to the post properties

defined at the top of the post processor, exceptleagettings defined using this command typically

only apply to a single operatiorgince the HSM operations are executed in the order that they are
defined in the CAM tree, the Manual NC command will always be processedqtine operation that

they precedeYou can also usthe Actioncommand talefine a settingo that the command can be
executed within @other section of the post, by referencing this setting. You can even define settings
that are typically set in the post properties into your program, so you are not reliant on making sure that
the property is set for a specific program. In this cas@ttiencommand would set the value of the

post property based on the input value associated with the command.

It is theonParametefunction's responsibility to parse ttext stringpassed as part of tietion

command. The text string could be a value, list of values, command and value, etc. The following table
lists theActioncommands that are supported by the sample post proceskursed in this section
TheseActioncommands set variables that will be used elsewhere in the program.

Action Command Values Description

Smoothing Off, Low, Medium, High Set the smoothing type

Tolerance .001-.999 Smoothing tolerance

fastToolChange Yes, No Overrides thdastToolChange
post property

Sample Action TypeManual NC Commands

In this examplethe format for entering th&ctionManual NC command is to specify the commhan
followed by the "' separator which in turrfadlowed by the value, in thActiontext field.
@ MANUALNC : MANUAL NC2

Paszes

¥ Manual NC

Manual Type Action -

Action smoothing:low

[ ] OK Cancel

Action Command Format

var smoothingType = 0;
var smoothingTolerance = .001;
function onParameter(name, value) {
var invalid = false;
switch (name) {
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case "action™:
var sTextl = String(value).toUpperCase();
var sText2 = new Array();
sText2 = sTextl.split(":");
if (sText2.length != 2) {
error(localize("Invalid action command: ") + value);
return;

}
switch (sText2[0]) {
case'SMOOTHING™:
smoothindype = parseChoi¢sText2[1], "OFF", "LOW", "MEDIUM", "HIGH");
if (smoothingType == undefined) {
error(localize("Smoothing type must be Off, Low, Medium, or High"));
return;
}
break;
case "TOLERANCE":
smoothingTolerance parsé&loat(sText2[1);
if (isNaN(smoothingTolerangd| ((smoothingTolerance < .001)ginMoothingTolerance > .999))
error(localize("Smoothing tolerance must be a value between .001 and .999"));
return;
}
break;
case FASTTOOLCHANGE:
var fast= parseChoice(sText2[1]YES", "NO");
if (fast== undefined) {
error(localize('fastToolChangaust beYes or N©));
return;
}
setPropertyfastToolChangk fasi);
break;
default:
error(localize("Invalid action parameter: ") + sText2[0] + ":" + sText2[1]);
return;

}
}
}

/* returns the choice specified in a text string compared to a list of choices */
function parseChoice() {
var stat = undefined,;
for (i = 1; i < arguments.length; i++) {
if (String(arguments[0]).toUpperCase() String(arguments]i]).toUpperCase()) {
if (String(argumentsJi]).toUpperCase() == "YES") {
stat = true;
} else if (String(arguments]i]).toUpperCase() == "NO") {
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stat = false;
} else {
stat =i-1;
break;
}
}
}

return stat;

}

Handling the Action Manual NC Command

To make it easier to use custdwtionManual NC commands you can use the Temmapabilitiesof

HSM. First you will create the Manual NC command that you will turn into a template using the
example in thé\ction Command Formaticture shown above. Once the Manual NC command is
created you will want to give it a meaningful name by renaming it in the Operation Tree.

> £ [M)20Face
[> [2] Smoothing Low Setting [Acti... oo ]
[> i# [T2]2D-Contour | .

Rename theAction Manual NC Command Before Creating Template

Now you will create a template from this Manual NC command by right clicking on the Manual NC
command and selectirgtore As TemplateYou will want to give the template the same name as you
did in the rename operation.

—ut
B smoothing Low Sett Copy -

i@ [T2] 2D-Contour | [__,2 Delete

v

e

-
F Specify Template Mame @
i@ [T2] 20-Contour with co Al View Toolpath

ﬁJ Edit Notes Template name:  Smoothing Low Setting|
l«] Show Log

El Manual NC - Optional stc Store As Template oK ] [ Cancel ]

e
Expand All Children

4@ [T2] 2D-Contour with co

[T2] 2D-Baore

vavvv

Creating the Manual NC Command Template

The template is now ready to be used in other operations and pautslo this by ight clicking a
Setup or a Folder in the Operations Treesition the mouse over tleate From Templateenu and
select the template you created.

PR T ORE
4 B 2{@- Edit \

New Operation [
[> 'ﬁ Create FromTemplate p Smoothing Low Setting

[» @ £ New Folder Select Template. .
D 2 Generate Toolpath  Cirl+G ﬂ
&8 Simulate
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Using the Manual NC Command Template You Created

6.4 onPassThrough
| Function onPassThrough (value)

Arguments Description
value Text to be output to the NC file.

ThePass througiManual NC command is used to pass a text string directly to the NC file without any
processing by the post processor. It is similar to editing the NC file and adding a line of text by hand.
The text string could be standard codes (G, M, etc.) or asim@ssage. Since the post has no control
or knowledge of the codes being output, it is recommended that you Basthehrougltommand
sparingly and only with codes that cannot be output using another method.

TheonPassThrougfunction handles thBass hroughManual NC command and passedhe text
entered with theommand. The following sampt®de will accept a text string with comma delimiters
that will separate the text into individual lines.

function onPassThrough(text) {
var commands = String(text).split(",");
for (text in commands) {
writeBlock(commands|text]);

}

}

Output Lines of Codes/Text Separated by Commands Using tHeass throughManual NC Command

Like theActionManual NC command, you can setup a Template to use witPatbgethrougltommand
if you find yourself needing to output the same codes in multiple instances.

7 Debugging

7.1 Overview

The first thing to note when debugging is that there is not an interactive debugger associated with the
Autodesk CAM post processors. This means that all debugging information must be output using
settings within the post and with explicit writes. Thestion describes different methods you can use
when debugging your post.

You can also use the HSRbst Processor Editor to aid in debugging your program as described in the
Running/Debugging the Pasgction of this manual

Debugging 7-206
4 AUTODESK CAM Post Processor Guidel/2/25



7.2 The dump.cps Post Processor

The dump.cps post processor will process an interme@i€file and output a file that contains all
theinformation passed from HSM to the post processor. The output file has a file extendiop of

The contents of the dump file will show the settings opatmeter valuegnd will list the entry

functiors called along the arguments passed to the function and any settings that apply to that function.
The dump.cps output can be of tremendous value when developing and debugging a post processor.

342:onParameter('dwell’, 0)
344: onParameter(‘incrementalDepth’, 0.03937007874015748)
346: onParameter(‘incrementalDepthReduction’, 0.003937007932681737)
348: onParameter(‘'minimumincrementalDepth’, 0.01968503937007874)
350: onParameter(‘accumulatedDepth’, 5)
352: onParameter('chipBreakDistance’, 0.004023600105694899)
354: onMovement(MOVEMENT _CUTTING /*cutting*/)
354: onCycle()
cycleType="chigbreaking'
cycle.clearance=123456
cycle.retract=0.19685039370078738
cycle.stock=0
cycle.depth=0.810440544068344
cycle.feedrate=15.748000257597194
cycle.retractFeedrate=39.370100366787646
cycle.plungeFeedrate=15.748000257597194
cycle.dwell=0
cycle.incrementalDepth=0.03937007874015748
cycle.incrementalDepthReduction=0.003937007932681737
cycle.minimumincrementalDepth=0.01968503937007874
cycle.accumulatedDepth=5
cycle.chipBreakDistance=0.004023600105694899
354: onCyclePoint(.25, 0.4999999924907534.810440544068344)
355: onCyclePoint(1.25, 0.4999999924907584310440544068344)
356: onCycleEnd()

Sample dump.cpQutput

7.3 Debugging using Post Processor Settings

There are variables available to the developer that control the output of debugging information. This
section contains a description of these variables.

7.3.1 debugMode
| debugMode = true;

Setting thedebugModevariable to true enables the output of debug information frordebag
command and is typically defined at the start of the post processor.
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7.3.2 setWritelnvocations
| setWritelnvocations (value);

Arguments Description
value true outputs debug information for the entry functions.

Enabling thesetWritelnvocationsetting will create debug output in the NC file similar to what is output
using thedumppost processor. The debug information contains the entry functioRau@meter
onSectionetc.) called during post processing and the parameters that they are called with. This
information will be output prior to actually calling the entry function and is labeled usinDERUG:

text.

IDEBUG: onRapid{0.433735, 1.44892, 0.23622)

N190 Z0.2362

IDEBUG: onLinear{0.433735,1.44892, 0.0787402, 39.3701)
N195 G1 Z0.0787 F39.37

IDEBUG: onLinear{0.433735, 1.448920.5, 19.685)

N200 Z0.5 F19.68

setWritelnvocations Output

7.3.3 setWriteStack
| setWriteStack (value);

Arguments Description
value true outputs the call stack that outptite line to the NC file.

Enablingthe setWriteStacketting displays the call stack whenever text is output to the NC file. The
call stack will consist of thtDEBUG: label, the call level, the name of the post processor, and the line
number of the function call (the function name is not included in the output).

IDEBUG: 1 rs274.cps:108
IDEBUG: 2 rs274.cps:919
IDEBUG: 3 rs274.cps:357
N125 M5

setWriteStack Output

é

108:writeWords2("N" + sequenceNumber, arguments);
é

357:o0nCommand(COMMAND_STOP_SPINDLE);

é

919: writeBlock(mFormat.format(mcode));
PostProcessor Contents
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7.4 Functions used with Debugging

Functions that can be used to output debug information to the log and NC files ohetudpwriteln,
andlog. Additionally, thewriteCommentunction present in alns all post processors che used.

The text provided to the debug functions can contain operations and follow the same rules as defining a
string variable in JavaScript. You can also specify vectorsatrixesand these will be properly
formatted for output. For example,

var x = 3;
debug("The value of x is " + Xx);

For floatingpoint valuesyou may want to create a format that limits the number of digits to right of the
decimal pointas some numbers can be quite long when output.

var numberFormat sreateFormg{decimals:4);
var X = 3;
debug("The value of x is " + numberFormat.format(x));

When writing output debug information to the log and/or NC files it is recommended that you precede
the debug text with a fixed string, such as "DEBUG so that it is easily discernable from other output.

7.4.1 debug
| debug (text);
Arguments Description
text Outputstextto the log file wherdebugModas set tatrue.

Thedebugfunction outputs the provided text message to the log file only whatethegyModevariable
is set to true. The text is output exactly as provided, without any designation that the output was
generated by théebugfunction.

7.4.2 log
| log(text);
Arguments Description
text Outputstextto the log file.

Thelog function outputs the text to the log file. It is similar to tleugfunction, but does not rely on
thedebugModesetting.
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7.4.3 writeln
| writeln(text);

Arguments Description
text Outputstextto the NC file.

Thewriteln function outputs the text to the NC file. It is used extensively in post processors to output
valid data to the NC file and not just debug text.

7.4.4 writeComment

| writeComment(text):
Arguments Description
text Outputstextto the NC fileas a comment

ThewriteCommenfunction is defined in the post processor and is used to output comments to the
output NC file. It is described in the onCommsecttion of this manual.

7.4.5 writeDebug
| function writeDebug(text)

Arguments Description
text Outputstextto the NC and log files.

ThewriteDebugfunction isdefined in thepost processorm@nd is used to output debliges to the output
NC file and log fileso that if the post processor either fails or runs successfully you would still see the
debug output.

8 Mul-Axii s Post Processors

8.1 Adding Basic Multi - Axis Capabilities

Adding multiaxiscapabilities to a post processor can be rather straight forward or difficult depending
on the situation. This chapter will cover the basics and the more complex aspects-akimslipport,
such as adjusting pomfor a head, inverse time feates, etc.

ThegenericRS274D Sample Multaxis Post Processas available to use as a sample for

implementing multiaxis supporin any post processor. It supports CAlfined and hardcoded
machineconfigurations. You can use this post processor for testing rotary axes configurations and for
copying functionality into your custom post processor.
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Please note that support for 3+2 operations is not handled here, except for the thetupachine.
Refer to theNork Hanesection in thenSectiorchapter for a descriptiomdow to handle 3+2
operations.

8.1.1 Create the Rotary Axes Formats

The output formats for the rotary axesist first be defined. In existing mu#kis posts and posts that
contain the skeleton structure of matiis support these codes should already be dkfifeu should

add (or verify that they already exist) the following definitions at the top of the post processor in the

same area that all other formats are defined.

var abcFormat = createForrfdype:FORMAT _REAL,decimals:3, scale:DEG});
é
var aOutput = crea@utpulariablg{prefix:"A"}, abcFormat);
var bOutput = crea@utput/ariable({prefix:"B"}, abcFormat);
var cOutput =createOutputVariablfprefix:"C"}, abcFormat);
Define the Rotary Axes Formats

Thescale:DEGparameter specifies that the rotary axes angles will be output in dedfrgesa require
the output to be in radianthen omit thescalesetting

8.1.2 The Machine Configuration Settings and Functions

Themachineconfigurationand the associated settings are alibeenOpenfunction and defineand
activate themachineconfiguration in the post processor. If your post processor does natheave
defineMachindunction, then it should be copied from tR&274D Sample Muklaxispost processor
into your post.You will also need thactivateMachindunction if it is not present in your post.

function defineMachin@ {
}
é

function activateMachine() {
é

}

Copy this Code to your CustomPost Processor

You will also need to add the following code to the top ofath@®penfunctionto call the machine
configuration functions.

function onOpen() {
/I define and enable machine configuration
receivedMachineConfiguration = machineConfiguration.isReceived();
if (typeof defineMachine == "function") {
defineMachine(); // hardcoded machine configuration

}
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| activateMachin@; // enable the machine optimizations and settings
Copy this Code to the Top of the onOpen Function

8.1.3 Creat ing a Hardcoded Multi - Axis Machine Configuration
You can use a Machirigefinition in the CAM system to define the rotaryiskinematics of the

machine or it can be hardcoded in the post processor. This section describes how you would hardcode

the machine configuration inside of the post processor script.

The hardcod@machine configurationan be foundn thedefineMachindunction. It includesall

applicable settings that are found in the Maclideénition and contains the following sections of code.

function defineMachine() {
/I if (IreceivedMachineConfiguration) f CAM machine definition takes precedence
if (true) { // hardcoded machine configuration takes precedence
// define machine kinematics
var useTCP = falséf TCP support
var aAxis = createAxis({coordinate:X, table:true, axis:[1, 0, 0], offset:[0, 0, 0], ratg6;[30],
cyclic:false, preferencet, tcp:useTCP});
var cAxis = createAxis({coordinate:Z, table:true, axis:[0, 0, 1], offset:[0, 0, 0], cyclic:true, ress
tcp:useTCP});
machineConfiguration = new MachineConfiguration(aAxis, CAXis);
Define Machine Kinematics

The rotary axes can be customized to match the machine configuration using the parameters in the

createAxissommand.

Parameter | Description

table Set totrue when the rotary axis is a table,fatseif it is a head. The default if not
specified igrue.
axis Specifies the rotational axis of the rotary axis in the format of a vector, i.e. [0, 0, 1

This vector does not have to be orthogonal to a major plane, for example it could
.7071, .7071]. The direction of the rary axes are based on the rhugmid rule for tables
and the leftand rule for heads. You can change direction of the axis by supplying
vector pointing in the opposite direction, i.e. [0;1], This parameter is required.
offset Defines the rotational position of the axis in the format of a coordinate, i.e. [0, 0, (
For machines that support TCP tifesetparameter can be omitted. The offset value
for tables are based on the part origin defined in the Setup. The offset value for t
rider or primary rotary head is based on the distance from the tool stop (or spindl¢
position to the pivot point ahe rotary head. The offset value for the carrier rotary
head (when the machine has a head/head configuration) is batbedpivot point of
the rider axis to the pivot point of the carrier axis. The default is [0, O, O].
coordinate | Defines the coordinate of the axis, either X, Y, or Z. You will notice a number use
most of the generic posts, in this case 0=X, 1=Y, and 2=Z. Either specification is
acceptable input. This parameter is required.
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Parameter | Description

cyclic Defines whether the axis is cyclic (continuous) in nature, in that the output will aly
be within the range specified by ttengeparameter. Cyclic axes will never cause tf
onRewindFunctiomo be called, since they are continuous in nature and do not hay
limits. The range applies specifically to output values for this axis. The deftalids

tcp Defines whether the control supports Tool Center Point programming for this axis
Each axis can have its own setting. The defauitues
range Defines the upper and lower limits of the rotary axis using the format [lower, uppe

the rotary axis is cyclic, then the range sets the limits abditygut values for this axis,
if it is not cyclic the range is the actual physical limits of the machine.

preference | Specifies the preferred angle direction at the beginning of an operatienchoose the
negative angle, 0 = no preference, and 1 = choose the positive angle. The defau
reset Defines the starting position of the axis for a new operation and when the rotary g
need to be rewound and reconfigured due to exceeding the limits. 0 = remember
position from previous section, 1 = reset to 0 at start of operation, 2 = resat to 0 a
automatic rewind, 3 = reset to 0 at start of operation and at automatic rewind. Th
parameter is implemented since R42225 of the post engine.

resolution | Specifies the resolution in degrees of the rotational actuator. Typically, this will b
to the number of digits to the right of the decimal as specified iordaeFormatall
for the rotary axes. The default is O.

createAxis Parameters

The order in which the axes are defined inrthewMachineConfiguratiorcall is important and must use
the following order.

Order | Rotary Axis
1 Rotary head rider
2 Rotary head carrier
3 Rotary table carrier

4 Rotary table rider
machineConfiguration Rotary Axis Order

Il 4 axis setup, A rotates around X, direction is positive
var aAxis = createAxis({coordinate:X, table:true, axis:[1, 0cQtlic:true, tcp:falsepreference:1});
machineConfiguration = new MachineConfiguration(aAxis);

Il 4 axis setup, A rotates around X, direction is negative

var aAxis = createAxis({coordinate:X, table:true, axik;[0, 0],cyclic:true, tcp:false preference:1});
machineConfiguration = new MachineConfiguration(aAxis);
setMachineConfiguration(machineConfiguration);

/I'5 axis setup, B rotates around Y, C rotates around Z, directions both positive
var bAxis = createAxis({coordinate:Y, table:true, axis:[0, 1, 0], rargy2g 120, tcp:true,
preference:1});
var CAxis = createAxis({coordinate:Z, table:true, axis:[0, Oc¥glic:true tcp:trug);
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machineConfiguration = new MachineConfiguration(bAxis, cAxis);
setMachineConfiguration(machineConfiguration);

/l Same table/table setup, without TCPtop and center of Gaxis is defined as the origin

var bAxis = createAxis({coordinate:Y, table:true, axis:[0, 1 difset:0, 0,-12.5],range:f120,120],
tcpfalse,preference:1});

var cAxis = createAxis({coordinate:Z, table:true, axis:[0, 0, 1], cyclic:truefaisa});

machineConfiguration = new MachineConfiguration(bAxis, CAXxis);

setMachineConfiguration(machineConfiguration);

/I 5-axis head/head setup without TCP

var aAxis = createAxis({coordinate, tablefalse axis:F1, O, 0], offset[0, 0,8.79, range:f120,120],
tcp:false, preferencd});

var cAxis = createAxis@oordinate:Z, tabléalse axis:[0, 0, 1], cyclidalse range:f180, 180],
tcp:false});

machineConfiguration = new MachineConfigurati@xis, CAXis);

setMachineConfiguration(machineConfiguration);
Sample Rotary Configurations

The determination if the output coordinates should be at the pivot point of the rotary heads or the virtual

tooltip position (as if the tool is vertical) isdded by thesetVirtualTooltipfunction. This setting is
only applied taotary heads that do not support TCFhe virtual tooltip position islescribed in the
Adjusting the Points for Offset Rotary Asestion.

/l multiaxis settings
if (machineConfiguration.isHeadConfiguration()) {
machineConfiguration.setVirtualToolfffalse); //translate the pivot point to the virtual tool tip
for nonTCP rotary heads

}

Virtual Tooltip Setting

It is possible on some machine configurations that the limits of the rotary axes will be exceeded and the

tool has to be retracted and the rotary axes repositioned to within the limits of the machine. The
following codedefines the required settings for the retract/reconfigure logic. It is described in the
Rewinding of the Rotary Axes when Limits are Reasbetion.

/I retract / reconfigure

var performRewinds = false;gét to true to enable theetract/reconfigure logic

if (performRewinds) {
machineConfiguration.enableMachineRewif)p8 enables the retract/reconfigure logic
safeRetractDistance = (unit == IN) ? 1 : 25; // additional distance to retract out of stock, car

overridden with a property

safeRetractFeed = (unit == IN) ? 20 : 500; // retract feed rate
safePlungeFeed = (unit == IN) ? 10 : 250; // plunge feed rate
machineConfiguration.setSafeRetractDistance(safeRetractDistance);
machineConfiguration.setSafeRetractFeedrate(safeRetractFeed);
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machineConfiguration.setSafePlungeFeedrate(safePlungeFeed);

var stockExpansion = new Vector(toPreciseUnit(0.1, IN), toPreciseUnit(0.1, IN),
toPreciseUnit(0.1, IN)); // expand stock XYZ values

machineConfiguration.setRewindStockExpansion(stockExpansion);

}

Retract/Reconfigure Setting

Multi-axis machines that do not supp®@P will usually require inverse time or degree per minute
feedrates. The muldxis feedratéormat is defined in the following section of coddulti-axis
feedrates are discussed in more detail irMhbé#i-Axis Feedratesection.

/I multi -axis feedrates
if (machineConfiguration.isMultiAxisConfiguration()) {
machineConfiguration.setMultiAxisFeedréte
useTCP ? FEECPER_MINUTE: getProperty("useDPMFeeds") ? FEEREGREE_MINUTE
FEED_INVERSE_TIME,
9999.99, // maximum output value for inverse time feed rates
getProperty("useDPMFeeds") ? DPM_COMBINATION : INVERSE_MINUTES, //
INVERSE_MINUTES/INVERSE_SECONDS or DPM_COMBINATION/DPM_STANDARD
0.5, // tolerance to determine when the DPM feed has changed
1.0 // ratio of rotary accuracy to linear accuracy for DPM calculations
);
}

Multi -Axis FeedratesDefinition

The machine descriptiazan be output in the program header sntbntained in the Machine Definition
associated with the CAM Setup. If the post uses a hardcoded Machine Configuration, thachine
description should be added te thefineMachindunction.

machineConfiguration.setVendor("Doosan");
machineConfiguration.setModel("Lynx");
machineConfiguration.setDescription(description);

Defining the Machine Information

The home position of the machine can be defined inl¢fieeMachindunction. The hme positions
are used in therriteRetractfunction whenpositioning the machine in machine coordinates (G53) or
WCS coordinates (G00).

[* home positions */

/I machineConfiguration.setHomePositionX(toPreciseUnit(0, IN));

/I machineConfiguration.setHomePositionY (toPreciseUnit(0, IN));

/[ machineConfiguration.setRetractPlane(toPreciseUnit(0, IN));
Defining the Machine Home Coordinates

Finally, the post processor engine needs to be informed diatteoded machine configuration.
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/Il define the machine configuration
setMachineConfiguratidamachineConfiguration); ihform post kernel of hardcoded machine
configuration
if (receivedMachineConfiguration) {
warning(localize("The provided CAM machine configuration is overwritten by the
postprocessor."));
receivedMachineConfiguration = false; // CAM provided machine configuration is overwritte
}

Informing the Post Engine of the Hardcoded Machine Configuration

8.1.4 Calculating the Rotary Angles

Once amachineconfiguration is definedhe rotary axes angles need to be calculated and the tool end
point needs to be adjusted for the rotary axes if TCP is not suppdtiedholds true for CAM and
hardcodednachineconfigurations. This is handled in thactivateMachindunction and should not have
to be modifiel. It is described here for reference purposes only.

TheoptimizeMachineAnglednctioncalculates the rotary axes angéesl adjusts the XYZ coordinates
for the rotary axed TCP is not supported. THellowing valuesare passed to the
optimizeMachineAngled&nction.

Value Description

OPTIMIZE_NONE | Don't adjust the coordinates for the rotary axes. Used forrm@fe.
OPTIMIZE_BOTH Adjust thecoordinategor the rotary axesFor rotary headthat do
not support TCHt is possible thathe tool length has to be added tg
the tool end point coordinate3his scenario is discussed furtlier
the Adjusting the Points for Rotary Heaslsction of this chapter.
OPTIMIZE_TABLES | Adjust the coordinates for rotary tables. No adjustment will be m
for heads.

OPTIMIZE_HEADS | Adjust the coordinates for rotary heads. No adjustment will be m
for tables.

OPTIMIZE_AXIS Adjust the coordinates for the rotary axes based on the TCP sett
associated with théefined axes. This is the required setting for
CAM defined Machindefinitionsand hardcodethachine
configuratiors that define thécp variable in thecreateAxis

definitions.
Settingsfor Adjusting the Input Coordinates for the Rotary Axes

Rotary head adjustments that require that the tool length be added to the offset distanaeiof the
cannot be adjusted using tbptimizeMachineAngl@dunction, since the tool length will vafyom tool
to tool. Insteadthe Section functioroptimizeMachineAnglesByMachirgcalled for each section. This
is also true for post processors that may changm#ahineconfigurationduring the processing of the
operations. Following ithegeneric codeised in thectivateMachindunctionthatis usedto calculate
the rotary axes angles and adjusttthed end point coordinates
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/Il calculate the ABC angles and adjust the points for mukaxis operations
/Il rotary heads may require the tool length be added to the pivot length
/I so we need to optimize each section individually
if (machineConfiguration.isHeadConfiguration() &&
getSetting("workPlaneMethod.compensateToolLength", fa{se)
for (var i = 0; i < getNumberOfSections(); ++i) {
var section = getSection(i);
if (section.isMultiAxis()) {
machineConfiguration.setToolLength(getBodyLength(section.getTool())); // define the tool
length for head adjustments
section.optimizeMachineAnglesByMachine(machineConfiguration, OPTIMIZE_AXIS);

}

} else { //tables and rotary heads with TCP support can be optimized with a single call
optimizeMachineAngles2(OPTIMIZE_AXIS);

}

Rotary Axes Calculations andCoordinate Transformation

If the call to calculate the rotary axes and adjust the input coordinates is notireadiee tool end point
and tool axis vector will be passed to tidRapid5DandonLinear5SDmulti-axis functions.

8.1.5 Output Initial Rotary Position

A function should be defined that outputs the rotaig @wsition in a block by themselvek legacy
posts this code is containedimne can be found in multiple places within the post

[** Positions the rotary axes in rapid mode */
function positionABC(abc, force) {
if (typeof unwindABC == "function”) {
unwindABC(abc, false);
}
if (force) {
forceABC();
}
var a = aOutput.format(abc.x);
var b = bOutput.format(abc.y);
var ¢ = cOutput.format(abc.z);
if @]l blc){
if (Iretracted) {
if (typeof moveToSafeRetractPosition == "function”) {
moveToSafeRetractPosition();
} else {
writeRetract(2);

}
}
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onCommand(COMMAND_UNLOCK_MULTI_AXIS);
gMotionModal.reset();
writeBlock(gMotionModal.format(0), a, b, c);
setCurrentABC(abc); // required for machine simulation

Output Initial Rotary Axes Positions

The initial rotary axes positions must be calculated matimg thepositionABCfunction. The function
getinitialToolAxisABQ) is used to obtain the initial rotary axes positions for raxis operations.

if (currentSection.isMultiAxis()) {
var abc =section.getlnitialToolAxisABC()
positionABC(abg true);

}

Calculate Initial Rotary Angles for a Multi -axis Operation

8.1.6 Create the onRapid5D and onLinear5D Functions

Now that you have the machine defined you will need to verify thainRapid5DandonLinear5D

functions are present. These are the functions that will process the tool path generateda»ysmulti
operations. If your post already has these functions defined, then great you should be (almost) ready to
go, if not then add the following functions your post.

function onRapids¥ x, y, z, a, b, c¢){
if ('currentSection.isOptimizedForMachif)g{
error(localize("This post configuration has not been customizeddarsssimultaneous
toolpath."));
return;
}
if (pendingRadiusCompensation >= 0) {
error(localize("Radius compensation mode cannot be changed at rapid traversal."));
return;
}
var x = xOutput.format(_x);
var y = yOutput.format(_y);
var z = zOutput.format(_z);
var a = aOutput.format(_a);
var b = bOutput.format(_b);
var ¢ = cOutput.format(_c);
ifxIlyllzllallbllc){
writeBlock(gMotionModal.format(0), x, vy, z, a, b, c);
feedOutput.reset();

}

}

onRapid Function
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function onLinear50(_x, vy, z, a, b, c, feeftedModé {
if (! currentSection.isOptimizedForMachine()) {
error(localize("This post configuration has not been customizeddarsssimultaneous
toolpath."));
return;

if (pendingRadiusCompensation >= 0) {
error(localize("Radius compensation cannoabgvated/deactivated ford&xis move."));
return;

}

var x = xOutput.format(_x);

var y = yOutput.format(_y);

var z = zOutput.format(_z);

var a = aOutput.format(_a);

var b = bOutput.format(_b);

var ¢ = cOutput.format(_c);

var f = feedOutput.format(_feed);

/I get feedrate number

var fMode = feedMode == FEED _INVERSE_TIME ? 93 : 94;

var f = feedMode == FEED_INVERSE_TIME ? inverseTimeOutput.format(feed) :
feedOutput.format(feed);

ifx[lyllzllallbllc){
writeBlock(@FeedModeModal.format(fModeyMotionModal.format(1), X, y, z, a, b, c, f);
}else if (f) {
if (getNextRecord().isMotion()) { // try not to output feed without motion
feedOutput.reset(); // force feed on next line
} else {
writeBlock(gFeedModeModal.format(fModeMotionModal.format(1), f);

}
}

}

onLinear5D Function

Both of thesdunctions as presented are basic in nature and the requirements for your machine may

require some modification

8.1.7 Multi - Axis Common Functions

There are functions that are useful when developing a post processor foraxmsuttachine. These
functions are used to determine if the rotary axes are configured, the beginning and ending tool axis or

rotary axes positions for an operation, and adrttre flow of the multiaxis logic.
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Function Description

machineConfiguration.isMultiAxisConfiguratign| Returngrue if a machine configuration containing rotary
axes has been defined. It is still possible to create out
for some multiaxis machines if the rotary axes have ng
been defined, by outputting the tool axis vector insteac
the rotary axes positions or biging Euler angles for 3+2
operations.

machineConfiguration.gadBCByPreference Returns thereferredrotary axes angles for the providec
(matrix, current, controllingAxis, type, options | matrix. This matrix is usually the Work Plane matrix

(currentSection.workPlane getABCByPreferences

described in further detail in thork Planei 3+2

Operationssection.
machineConfiguration.getDirecti¢abc) Returns the tool axis vector that corresponds to the
specified ABC angles.
section.isOptimizedForMachif)e Returngtrueif the rotary axes angles have been calculg
for the section.
section.isMultiAxis() Returnstrueif the operation specified kgectionis a
multi-axis operation.
section.getGloballnitial ToolAx($ Returns the initial tool axis for the provided section as

Vector. Usually used at the start of an operation using
current&ctionvariable.

sectiongetlnitialToolAxisAB(() Returnsgheinitial rotary axes angles for the provided
section as a Vector. Usually used at the start of an
operation using theurrentSectiorvariable. An error will
be generated if a machine configuration containing rot
axes has not been defined.

section.getGlobalFinal ToolAx{s Returns the final tool axis for the provided section as 3
Vector. Usually used at the start of an operation using
getPreviousSection()

section.getFinalToolAxisAB( Returnsthe final rotary axes angles for the provided

section as a Vector. Usually used at the start of an
operation usingetPreviousSection()An error will be
generated if a machine configuration containing rotary
axes has not been defined.

section.getOptimized TCPMoge Returns the mode used to adjust the output coordinate
the rotary axefor this section. The different modes are
listed in theCalculatingthe Rotary Aglessection in this

chapter.
getCurrentABQ) Returns theurrent rotary axes angles as a Vector.
getCurrentDirectiof) When themachine configuratiors configuredwith

defined rotary axeshe currentotary axes angles as a
Vectorwill be returned. If the machine configuration
does not contain rotary axes, then the tool ¥istor will
be returned It will return the Work Plane forward vecto
when in a 3axis or 3+2 operation.

getCurrentToolAxi§) Returns the current tool axis Vector. It will return the
Work Plane forward vector when in aa8is or 3+2
operation.
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Function Description

is3X) Returnsrue if the entire program is a&xis operation
with no multraxis operations. Returfalseif even one
operation is a 3+2 or muléixis operation.
setCurrentABCabc) Sets the current ABC position the post engineThis
function should be called whenever the rotary angles ¢
calculated and output within the post processor.
Multi -Axis Common Functions

8.2 Output of Continuous Rotary Axis on a Rotary Scale

There are two different styles that are commonly used for rotary axes output, using a linearascale
rotary scale A linear scale is the more standaes$ein today's machines and will move on a

progressive scale similar #olinear axis output. For example, a value of 720 degrees will move the axis
two revolutions from O degrees. A linear scale is almost always used withcamimuous ass and

can be used with a continuous rotary axis.

A rotary scale on the otherimatypically outputs the rotary angle positions between 0 and 360 degrees,
usually with the sign * specifying the direction. If a sign is not required and the control will always take
the shortest route, then it is pretty straight forward to output theyrakis on a rotary scale, simply

define it as a cyclic axis with a range of 0 to 360 degrees.

| var aAxis = createAxis({coordinate:0, talitee, axis:[1, 0, OJ¢yclic:true, range:[0, 360]); |
Create Rotary Axis Usinga Rotary Scale Machine will Take the Shortest Route

For controls that require a sign to designate the direction the rotary axis wil] yooweill need to
define the rotary axis on a linear sca¥es, it sounds counterintuitivdout the output variable will
handle converting the linear scale value to a signed rotary scale value.

| var aAxis = createAxis({coordinate:0, takitere, axis:[1, 0, OJ¢yclic:true}); |
Create Rotary Axis Using a Linear Scalevhen Output Using a Rotary Scale

ThecreateOutpui/ariablefunctioncan be used to outputd&ectional value for a rotary axis on a rotary
scale.

var aOutput = createOutputVariable({prefiX’, type:TYPE_DIRECTIONAL, cyclicLimit:360,
cyclicSign:1}, aFormat);

Create the Output Variable using a Rotary Scale

There are no more modifications needed

8.3 Adjusting the Points for Offset Rotary Axes

The post processdernel has support faffset tables and headéen TCP is not supported on the
machine. The offsets from the part origio the rotary center(s) must be defivaagen the axis is
created.This is done using theffsetparameter ircreate Axis
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var aAxis = createAxis({coordinate:X, table:false, axik:, 0],offset:[0, O, 8.75] range:{120,120],
tcp:false, preference});

Create an OffsetRotary Head

It is important to know how the offsets are applied to each style of rotary axisot&igrheads

remember the head rider axis is defined first and then the head carrier axis. When the carrier and rider
heads share a common pivot ppthen only the offset for the rider axis needs to be defined. This offset
is defined from the tool stop position to the pivot point. When the pivot points are different, the carrier
axis offset is defined as the offset from the rider pivot point. Masthimes will use a common pivot

point for both rotary axes.

Rotary Axis Rotary Axis

Rotary head rider | Distance from tool stofp pivot point

Rotary head carrier | Distance from Hea®ider pivot point to Head
Carier pivot point

Rotary tablecarrier | Distance from part origin to center of table

Rotary table rider | Distance from part origin to center of table
Non-TCP Rotary Axis Offsets

A-axis Pivot

Tool Stop

Rotary Head Pivot References
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When defining an offset rotary table, defining the offset is all thag¢esled before the rotary angles and
transformed coordinates are calculated

For offset heads on machines that do not support fhéfe are a couple of mainction calls thamay
be needed

It is possible that the tool lengtieeds tde added to theffset of the head rider axis defined in the
createAxigunction. On small hobbyist machines it could be that the tool will always be the same length
and can then beefined as part of the offset. On machines tisatdifferent tool lengths you will need

to inform the post engine of the tool length to be added to the pivot distance prior to calculating the
offset coordinates for the section. This is done by callingrihehineConfiguratiosetT@lLength
functionwith the length of the tool from the tool end point to the tool stop posised to define the

offset for the head.

Tool Stop

Tool Length

!

Tool Length Definition

The post processor will typically use tBeerall lengthof the tool as defined in the CAM system as the
tool length.

Geometry

Diameter 2in

Shaft diameter 1.57481in

Overall length 5.90551 in

Length below hold... 1.9685in
Shoulder length 0.7874 in
Flute length 0.19685 in
Corner radius 0in

Taper angle 0 degrees

Overall Length Defines the Tool Length

The output of the offset head coordinates can either be at the pivot point of the axi®ok ¢hd point
when the rotary axes are at 0 degrees (the tool is verti¢al) would normally setup the machine with
the tool tip at Z0. In this case tbatput coordinates will be at the virtual tool tip, meaning that the
coordinates will bavherethe tool tip positiorwould be when the rotary axes are at O degrees, even
when the axes are tilted.
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Actual Tool Position

Virtual Tool Position

Virtual Tool Tip

ThemachineConfiguratiosetVirtualTooltipfunction is used to define whether the output coordinates
are at the pivot point or at the virtual tool tipa hardcoded machine configuratiolm either case it is
important that the proper offset distance and tool length are provided in order for the correct XYZ
coordinates to be calculated@heactivateMachindunctionhandles the calculation of offset tables and
heads based dhe definition of each rotary axes and the following settings.

8.4 Calculation of the Multi - Axis Tool Position

It is possible tananuallycalculate thenachine linear position based on the tool end point position
the tool end point position based on the machine linear pobiieed on the rotary axis positions. The
machineConfiguratiogetOptimizedPositiofunction performsboth conversions

| machineConfiguratiogetOptimizedPositiomurrent abc, tcpType, optimizeType, force) |
Adjust a Coordinate for the Rotary Axis Positions

Parameter Variable Type | Description

current Vector Either the tool tippr machine XYZ position based tcpType
abc Vector The rotary axis positions.

tcpType Value Type of conversion.
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Parameter Variable Type | Description
optimizeType Value Type of optimization.
force Boolean Set to true t@djust the values even if TCP is in effe®alid
for TCP_XYZ_OPTIMIZED and TCP_TOOL_OPTIMIZED.
getOptimizedPosition Parameters
Value Description Current Input Value
TCP_XYZ Converts the tool tip to the machine Tool tip
XYZ position.
TCP_TOOL Converts thenachine XYZposition | Machine XYZ

to the tooltip position.

TCP_XYZ_OPTIMIZED

Converts the tool tip to thachine
XYZ position only when the input
coordinates are adjusted for the rot
axes (noArCP).

Position as supplied to
onRapid5D and onLinear5D.

TCP_TOOL_OPTIMIZED

Converts the machine XYZ position
to the tooltip position only when the
input coordinates are adjusted for tf

rotary axes (noif CP).

Position as supplied to
onRapid5D and onLinear5D.

tcpType Values

Value

Description

OPTIMIZE_BOTH

Adjust thecoordinategor both tables and heads.

OPTIMIZE_TABLES

Adjust the coordinates footarytables only.

OPTIMIZE_HEADS

Adjust the coordinates for rotary heads only.

optimizeType Values

/I calculate themachine XYZ position from the tool tip position
var xyz = machineConfiguration.getOptimizedPositioa(Tip, abc,TCP_XYZ,OPTIMIZE_BOTH,

false);

function onRapid5D(_x, 'y, z, a, b, ¢){
/I calculate thetool tip position
/'if the input coordinates are not adjused for the rotary axes, the output coordinate will be
/l the same as the input coordinate
vartoolTip = machineConfiguration.getOptimizedPosition(

new Vector(_x, Yy, 2),

new Vector(_a, b, c¢),
TCP_TOOL_OPTIMIZED, OPTIMIZE_HEAD,

false);

Sample Coordinate Conversions
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8.5 Handling the Singularity Issue in the Post Processor

The post processor kernel handles the problem when the tool axis direction approaches the sirigularity
the machine. fe singularity is defined as the tool agrgentation that is perpendicular to a rotary axis,
either a table or head. When the tool direction approachemtgarity,you may notice that the rotary

axis can start to swing violently even if there is only a small deviation in the tool axis. If you can
imagine a machine with an-axis trunnion carrying a-@xis table and the tool axis is 0, sin(.001),
cos(.001). This asses the output rotary positions to be A.001 CO. Now if the rotary axis changes to 0O,
sin(.001), cos(.001), a change of Idsat.002 degrees you will notice that the rotary positions to be
A.001 C90. You can see where a very small directional change inolheexts (<.002) will cause a 90
degree change in the&xis.

The singularity logidn the kernelill massage the tool axis direction to keep the tool within tolerance
and minimize the rotary axis movement in these caBesmafeguardhatlinearizesthe moves around the
singularityhas also been implemented. This linearization will add tool locations as necessary to keep
the tool endpoint within tolerance of the part.

Tool Direction Approaching the Singularity

There are settings in the post processor that manage how the singularity issue is handled. These settings
are defined usinthe following command.

| machineConfiguratiosetSingularityadjust, method, cone, angle, tolerance, linearizationToleran|
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Variable

Description

adjust

Set totrue to enable sigularity optimization within the pogtrocessor.
Singularity optimization includes the ability to adjust the tool axis to
minimize singularity issues (large rotary axis movement when the tool a
approaches perpendicularity to a rotary axis) and the linearization of the
moves around the sintguity to keep the tool endpoint within tolerancehe
default istrue.

method

When set to SINGULARITY_LINEARIZE_OFF it disables the linearizati
of the moves to keep the tool graint within tolerance of the programmed
tool path around the singularity. SINGULARITY_LINEARIZE_ROTARY
will linearize the moves around the singularity. Additional points are add
to keep the tool within the specified tolerance and is optimized for redol
movement as if the tool were moving around a cylinder or other revolve
feature. SINGULARITY_LINEARIZE_LINEAR will also add additional
points to keep ttool within tolerace, but will keep the tool epdint
moving in a straight lineThe default is

SINGULARITY LINEARIZE ROTARY.

cone

Specifies the angular distance that the tool axis vector must be within in
reference to the singularity point before the singularity logic is activated.
is usually a small value (less than 5 degrees), since the further away the
axis is from theisgularity, the less noticeable the fluctuations in the rotat
axes will be and the less benefit this feature will provide. This paramete
specified in radians and the default value is .052 (3 degrees).

angle

The minimum angular delta movement that the rotary axes must move
to considering adjusting the tool axis vector for singularity optimization.
limit is used to keep from adjusting the tool axis vector when the rotary :
do not fluctuate greatly. This is typically set to a value of 10 degrees or
This parameter ig radians and the default value is .175 (10 degrees).

tolerance

The tolerance value used to keep the tool within tolerance when the too
is adjusted to minimize rotary axis movement around the singularity. Th
default value is .04mm (.0015in).

linearizationTolerancg

The tolerance value to use when additional pamtsadded to keep the too
endooint within tolerance of the programmed move when the tool axis is
the singularity. The default value is .04mm (.0015in).

The default settings are valid for most tool paths thistcommandllows for some tweaking in special
cases where you want to fine tune the output.

8.6 Rewinding of the Rotary Axe s when Limits are Reached

The post processor kernel will select the starting angles of the rotary axes based on the best possible

solution to avoid rewind situations when one of the rotaeg axosses its limitsThis is accomplished

by scanning the entire operation to see if a rewind of the rotary axes is required due to limit violations

and if so adjusting the starting angles of the rotary axes to see if the rewind can be dfaidetiition
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