LinuxCNC(1) The Enhanced Machine Controller LinuxCNC(1)

NAME
linuxcne — LinuxCNC (The Enhanced Machine Controller)

SYNOPSIS
linuxence [-7] [-v] [-d] [-7] [-1] [-k] [-t <tpmodulename> [parameters]] [-m <homemodulename> [parame-
ters]] [-H <dirname>] [INI file]

DESCRIPTION
linuxenc is used to start LinuxCNC (The Enhanced Machine Controller). It starts the realtime system and
then initializes a number of LinuxCNC components (IO, Motion, GUI, HAL, etc). The most important pa-
rameter is INI file, which specifies the configuration name you would like to run. If INI file is not specified,
the linuxene script presents a graphical wizard to let you choose one.

OPTIONS

-h Shows the help

-v Be a little bit verbose. This causes the script to print information as it works.

—d Print lots of debug information. All executed commands are echoed to the screen. This mode is
useful when something is not working as it should.

-r Disable redirection of stdout and stderr to “/linuxcnc_print.txt and “/linuxcnc_debug.txt when stdin
is not a tty. Used when running linuxcnc tests non-interactively.

-1 Use the last-used INI file without prompting. This is often a good choice for a shortcut command
or startup item.

-k Continue in the presence of errors in HAL files

—t <tpmodulename> [parameters]
Specify custom trajectory_planning_module overrides optional INI setting [TRAJJTPMOD

—m <homemodulename> [parameters]
Specify custom homing_module overrides optional INI setting [EMCMOTJHOMEMOD

-H <dirname>
Search dirname for HAL files before searching INI directory and system library: SHALLIB_DIR

<INIFILE>
The INI file is the main piece of a LinuxCNC configuration. It is not the entire configuration; there
are various other files that go with it (NML files, HAL files, TBL files, VAR files). It is, however,
the most important one, because it is the file that holds the configuration together. It can adjust a
lot of parameters itself, but it also tells linuxene which other files to load and use.

There are several ways to specify which config to use:

Specify the absolute path to an INI, e.g.,
linuxenc /usr/local/linuxcnc/configs/sim/sim.ini

Specify a relative path from the current directory, e.g.
linuxenc configs/sim/sim.ini

Otherwise, in the case where the INIFILE is not specified, the behavior will depend on whether
you configured LinuxCNC with --enable-run-in-place. If so, the LinuxCNC config chooser will
search only the configs directory in your source tree. If not (or if you are using a packaged version
of LinuxCNC), it may search several directories. The config chooser is currently set to search the
path:

“Mlinuxcnc/configs:/var/lib/buildbot/workers/docs-testing/20-docs/build/configs
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EXAMPLES

linuxcne
linuxenc configs/sim/sim.ini

linuxenc /etc/linuxcnc/sample-configs/stepper/stepper_mm.ini

SEE ALSO
halemd(1)

Much more information about LinuxCNC and HAL is available in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/linuxcnc/.

BUGS

None known at this time.

AUTHOR
This man page written by Alex Joni, as part of the LinuxCNC Enhanced Machine Controller project.

REPORTING BUGS
Report bugs to alex_joni AT users DOT sourceforge DOT net

COPYRIGHT
Copyright © 2006 Alex Joni.
This is free software; see the source for copying conditions. There is NO warranty; not even for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME
Saxisgui — Vismach Virtual Machine GUI

DESCRIPTION
Saxisgui is one of the sample Vismach GUIs for LinuxCNC.

SEE ALSO

linuxcne(1)

See the main LinuxCNC documentation for more details at
https://linuxcnc.org/docs/html/gui/vismach.html.

Much more information about LinuxCNC and HAL is available in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/LinuxCNC/.

BUGS

None known at this time.

AUTHOR
This man page written by Andy Pugh, as part of the LinuxCNC project.

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues.

COPYRIGHT
Copyright © 2020 Andy Pugh.

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME

axis-remote — AXIS Remote Interface

SYNOPSIS
axis—remote OPTIONS|FILENAME

DESCRIPTION

axis—remote is a small script that triggers commands in a running AXIS GUIL

Use axis—remote ——help for further information.

OPTIONS
——ping, -p
Check whether AXIS is running.

——reload, -r
Make AXIS reload the currently loaded file.

——clear, —c
Make AXIS clear the backplot.
——quit, —q
Make AXIS quit.
——help, -h, -?
Display a list of valid parameters for axis—remote.

——mdi COMMAND, -m COMMAND
Run the MDI command COMMAND.

FILENAME
Load the G—code file FILENAME.

SEE ALSO

axis(1)

AXIS-REMOTE(1)

Much more information about LinuxCNC and HAL is available in the LinuxCNC and HAL User Manuals,

found at /usr/share/doc/linuxcnc/.

BUGS

None known at this time.

AUTHOR
This man page written by Alex Joni, as part of the LinuxCNC project.

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues.

COPYRIGHT
Copyright © 2007 Alex Joni.

This is free software; see the source for copying conditions. There is NO warranty; not even for

MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME
axis — AXIS LinuxCNC Graphical User Interface
SYNOPSIS
axis —ini INIFILE
DESCRIPTION
axis is one of the Graphical User Interfaces (GUI) for LinuxCNC. It gets run by the runscript usually.
OPTIONS
INIFILE
The INI file is the main piece of an LinuxCNC configuration. It is not the entire configuration; there
are various other files that go with it (NML files, HAL files, TBL files, VAR files). It is, however, the
most important one, because it is the file that holds the configuration together. It can adjust a lot of
parameters itself, but it also tells LinuxCNC which other files to load and use.
SEE ALSO
linuxcne(1)

Much more information about LinuxCNC and HAL is available in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/LinuxCNC/.

BUGS

None known at this time.

AUTHOR
This man page written by Alex Joni, as part of the LinuxCNC project.

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues.

COPYRIGHT
Copyright © 2007 Alex Joni.

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME
debuglevel — sets the debug level for the non—realtime part of LinuxCNC

SYNOPSIS
debuglevel —ini INIFILE

DESCRIPTION

debuglevel displays a checkbox to select the current debug level of some parts of LinuxCNC.

SEE ALSO

halemd(1) — debug subcommand linuxcnc(1)*

Much more information about LinuxCNC and HAL is available in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/LinuxCNC/.

BUGS

None known at this time.

AUTHOR
This man page written by Andy Pugh, as part of the LinuxCNC project.

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues.

COPYRIGHT
Copyright © 2020 Andy Pugh.

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME

elbpcom — Communicate with Mesa ethernet cards

SYNOPSIS
Common options
*elbpcom* [**——ip="**_IP_] [**——port=**_PORT_] [**——timeout=**_TIMEOUT_]
[**——space=**_MEMSPACE_] [**——size=**_TRANSFER_SIZE_]

Reading data
*elbpcom* [_common options_]* [*——info*] **——address=**_ADDRESS_
**__read=** LENGTH_

Writing data
*elbpcom* [_common options_] **——address=**_ADDRESS_ **——write=**_HEXDATA_

Read and decode memory space info area
*elbpcom* [**——space=**_MEMSPACE_] *——read—info*

Sending arbitrary packets
*elbpcom* [_common options_] _HEXDATA _

DESCRIPTION
Read or write data from a Mesa ethernet card that uses the LBP16 protocol, such as the 7180. This can be
useful for performing certain low—level tasks.

For more information about the meaning of each address space, see the card documentation. Incorrect use
of this utility can have negative effects such as changing the board’s IP address or even corrupting the
FPGA bitfile in the eeprom. For some tasks, such as updating FPGA bitfiles and setting IP addresses,
mesaflash(1) is a more appropriate tool.

If not specified, the default values are

*E——ip=**_192.168.1.121_ **——port=**_27181_ **——timeout="*_.2_ **——space=**_0_
**——size=**_(0_

If the ——size argument TRANSFER_SIZE is 0, elbpcom will look up the preferred transfer size of the space
in the space’s info area.

This example demonstrates reading the HOSTMOT?2 identifying string from the IDROM in space 0:

$ elbpcom ——address 0x104 ——read 8
> 82420401
< 484£53544d4£5432

HOSTMOT?2

First the request is shown in hex. Then the response (if any) is shown in hex. Finally, the response is shown
in ASCII, with "." replacing any non—ASCII characters. This is similar to the following invocations of
mesaflash:

$ /mesaflash ——device 7i80 ——rpo 0x104
54534F48
$ /mesaflash ——device 7i80 —rpo 0x108
32544F4D

but notice its different treatment of byte order.

SEE ALSO
mesaflash(1), hostmot2(9), hm2_eth(9), Mesa’s documentation for the Anything I/O boards.
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NAME

emccalib — Adjust ini tuning variables on the fly with save option

SYNOPSIS

emccalib.tcl [options]

DESCRIPTION
The Calibration assistant. This tool Reads the HAL file and for every sefp that uses a variable from the INI
file that is in an [AXIS_L], [JOINT_N], [SPINDLE_S], or [TUNE] section it creates an entry that can be
edited and tested.

USAGE

The calibration/tuning tool supports the following stanzas:
[JOINT_N]J, [AXIS_L], [SPINDLE_S], [TUNE]

where N is a joint number (0 .. ([KINS]JJOINTS-1) ), L is an axis coordinate letter (X,Y,Z,A,B,C,U,V,W),
and S is a spindle number (0 .. 9).
Note

The number of allowed spindles is 8 but legacy configurations may include a stanza [SPINDLE_9]
unrelated to an actual spindle number.

Note

The [TUNE] stanza may be used for specifying tunable items not relevant to the other supported
stanzas.

EXIT STATUS

Return exit code 1 if the ini file is incompatible with the current version of emccalib.

SEE ALSO

linuxcne(1)

AUTHOR
Original version by Petter Reinholdtsen as part of the LinuxCNC project. Improvements by several other
members of the LinuxCNC development team.

COPYRIGHT
This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME
gladevcp — Virtual Control Panel for LinuxCNC based on Glade, Gtk and HAL widgets
SYNOPSIS
gladevep [-g WxH+X+Y] [-¢ component—name] [—u handler] [-U useroption] [-H HAL—file] [-d]
myfile.ui
OPTIONS

-g WxH+X+Y
This sets the initial geometry of the root window. Use WxH for just size, +X+Y for just position, or
WxH+X+Y for both. Size / position use pixel units. Position is referenced from top left.

—c component—name
Use component—name as the HAL component name. If the component name is not specified, the
basename of the Ul file is used.

—u handler
Instructs GladeVCP to inspect the Python script handler for event handlers, and connect them to
signals in the UI file.

U useroption
GladeVCP collects all useroption strings and passes them to the handler init() method as a list of
strings without further inspection.

—x XID
Reparent GladeVCP into an existing window XID instead of creating a new top level window.

—H halfile
GladeVCP runs HAL file — a list of HAL commands — by executing halcmd —c filename after the HAL
component is finalized.
—d
enable debug output.
—R gtkrcfile
explicitly load a gtkrc file.

—t THEME
set gtk theme. Default is the system theme. Different panels can have different themes.

-m MAXIMUM
force panel window to maximize. Together with the —g geometry option one can move the panel to a
second monitor and force it to use all of the screen

-R
explicitly deactivate workaround for a GTK bug which makes matches of widget and widget_class
matches in GTK theme and gtkrc files fail. Normally not needed.

SEE ALSO
GladeVCP in the LinuxCNC documentation for a description of GladeVCP’s capabilities and the associated
HAL widget set, along with examples.
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NAME

gladevcp_demo — used by sample configs to deonstrate Glade Virtual_demo

SYNOPSIS

gladevcp_demo Control Panels

DESCRIPTION
gladevep_demo is a sample GladeVCP handler

SEE ALSO
linuxcnc(1), https://linuxcnc.org/docs/html/gui/gladevep.html

Much more information about LinuxCNC and HAL is available in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/LinuxCNC/.

BUGS

None known at this time.

AUTHOR
This man page written by Andy Pugh, as part of the LinuxCNC project.

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues.

COPYRIGHT
Copyright © 2020 Andy Pugh.

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME
gmoccapy — TOUCHY LinuxCNC Graphical User Interface
SYNOPSIS
gmoccapy —ini <INI file>
DESCRIPTION
GMOCCAPY is one of the Graphical User Interfaces (GUI) for LinuxCNC. It gets run by the runscript
usually.
OPTIONS
INI file
The INI file is the main piece of an LinuxCNC configuration. It is not the entire configuration; there
are various other files that go with it (NML files, HAL files, TBL files, VAR files). It is, however, the
most important one, because it is the file that holds the configuration together. It can adjust a lot of
parameters itself, but it also tells LinuxCNC which other files to load and use.
SEE ALSO
linuxcne(1)

Much more information about LinuxCNC and HAL is available in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/LinuxCNC/.

BUGS

None known at this time.

AUTHOR
This man page written by Andy Pugh, as part of the LinuxCNC project.

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues.

COPYRIGHT
Copyright © 2020 Andy Pugh.

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME

gremlin_view — G—code graphical preview

SYNOPSIS

gremlin_view

DESCRIPTION

gremlin_view is a Python wrapper for the gremlin G—code graphical preview.

PGremlinView for gremlin with buttons for simpler embedding Standalone functionality if linuxcnc
running A default ui file (gremlin_view.ui) is provided for a default button arrangement but a user may
provide their own by supplying the glade_file argument. The following objects are mandatory:
gremlin_view_window:: toplevel window gremlin_view_hal_gremlin:: hal_gremlin gremlin_view_box::
HBox or VBox containing hal_gremlin

Optional radiobutton group names
select_p_view select_x_view select_y_view select_z_view select_z2_view

Optional checkbuttons names
enable_dro show_machine_speed 'show_distance_to_go show_limits show_extents show_tool
show_metric

Callbacks are provided for the following button actions

on_clear_live_plotter_clicked on_enable_dro_clicked on_zoomin_pressed on_zoomout_pressed
on_pan_x_minus_pressed on_pan_x_plus_pressed on_pan_y_minus_pressed on_pan_y_plus_pressed
on_show_tool_clicked on_show_metric_clicked on_show_extents_clicked on_select_p_view_clicked
on_select_x_view_clicked on_select_y_view_clicked on_select_z_view_clicked
on_select_z2_view_clicked on_show_distance_to_go_clicked on_show_machine_speed_clicked
on_show_limits_clicked

SEE ALSO

linuxcnc(1), https://wiki.linuxcnc.org/cgi—bin/wiki.pl?Gremlin

Much more information about LinuxCNC and HAL is available in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/LinuxCNC/.

BUGS

None known at this time.

AUTHOR
This man page written by Andy Pugh, as part of the LinuxCNC project.

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues.

COPYRIGHT
Copyright © 2020 Andy Pugh.

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME
gs2_vfd — HAL non-realtime component for Automation Direct GS2 VFDs

SYNOPSIS
gs2_vfd [OPTIONS]

DESCRIPTION
This manual page explains the gs2_vfd component. This component reads and writes to the GS2 via a
modbus connection.

gs2_vfd is for use with LinuxCNC.

OPTIONS
—b, ——bits n
Set number of data bits to n, where n must be from 5 to 8 inclusive (default 8).

—d, ——device path
Set the path to the file representing the serial device to use (default /dev/ttyS0).

—v, —verbose
Turn on verbose mode.

—g, ——debug
Turn on debug messages. Note that if there are serial errors, this may become annoying. Debug mode
will cause all modbus messages to be printed in hex on the terminal.

—n, ——hame string
Set the name of the HAL module. The HAL comp name will be set to string, and all pin and parameter
names will begin with string (default gs2_vfd).

—p, ——parity [even,odd,none]
Set serial parity to even, odd, or none (default odd).

-1, ——rate n
Set baud rate to n. It is an error if the rate is not one of the following: 110, 300, 600, 1200, 2400, 4800,
9600, 19200, 38400, 57600, 115200 (default 38400).

—s, ——stopbits [1,2]
Set serial stop bits to 1 or 2 (default 1).

—t, ——target <n>
Set MODBUS target (slave) number. This must match the device number you set on the GS2 (default
1).

—A, ——accel-seconds <n>
Seconds to accelerate the spindle from 0 to Max RPM (default 10.0).

—D, ——decel-seconds <n>
Seconds to decelerate the spindle from Max RPM to 0. If set to 0.0 the spindle will be allowed to coast
to a stop without controlled deceleration (default 0.0).

—R, —braking-resistor
This argument should be used when a braking resistor is installed on the GS2 VFD (see Appendix A
of the GS2 manual). It disables deceleration over—voltage stall prevention (see GS2 modbus Parameter
6.05), allowing the VFD to keep braking even in situations where the motor is regenerating high
voltage. The regenerated voltage gets safely dumped into the braking resistor.

PINS
<name>.DC-bus—volts (float, out)
from the VFD

<name>.at—speed (bit, out)
when drive is at commanded speed

<name>.err—reset (bit, in)
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reset errors sent to VFD

<name>.firmware—revision (s32, out)
from the VFD

<name>.frequency—command (float, out)
from the VFD

<name>.frequency—out (float, out)
from the VFD

<name>.is—stopped (bit, out)
when the VFD reports 0 Hz output

<name>.load—percentage (float, out)
from the VFD

<name>.motor—RPM (float, out)
from the VFD

<name>.output—current (float, out)
from the VFD

<name>.output—voltage (float, out)
from the VFD

<name>.power—factor (float, out)
from the VFD

<name>.scale—frequency (float, out)
from the VFD

<name>.speed—command (float, in)
speed sent to VFD in RPM. It is an error to send a speed faster than the Motor Max RPM as set in the
VED.

<name>.spindle—fwd (bit, in)
1 for FWD and O for REV sent to VFD

<name>.spindle—on (bit, in)
1 for ON and O for OFF sent to VFD, only on when running

<name>.spindle—rev (bit, in)
1 for ON and 0 for OFF, only on when running

<name>.status—1 (s32, out)
Drive Status of the VFD (see the GS2 manual)

<name>.status—2 (s32, out)
Drive Status of the VFD (see the GS2 manual) Note that the value is a sum of all the bits that are on.
So a 163 which means the drive is in the run mode is the sum of 3 (run) + 32 (freq set by serial) + 128
(operation set by serial).

PARAMETERS

14

<name>.error—count (s32, RW), <name>.loop—time (float, RW)
how often the modbus is polled (default 0.1)

<name>.nameplate-HZ (float, RW)
Nameplate Hz of motor (default 60)

<name>.nameplate—RPM (float, RW)
Nameplate RPM of motor (default 1730)

<name>.retval (s32, RW)
the return value of an error in HAL

<name>.tolerance (float, RW)
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speed tolerance (default 0.01)

<name>.ack—delay (s32, RW)
number of read/write cycles before checking at—speed (default 2)

SEE ALSO
GS2 Driver in the LinuxCNC documentation for a full description of the GS2 syntax

GS2 Examples in the LinuxCNC documentation for examples using the GS2 component

AUTHOR

John Thornton

LICENSE
GPL

LinuxCNC 11/22/2024
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NAME
gscreen — TOUCHY LinuxCNC Graphical User Interface
SYNOPSIS
gscreen —ini INIFILE
DESCRIPTION
gscreen is one of the Graphical User Interfaces (GUI) for LinuxCNC. It gets run by the runscript usually.
OPTIONS
INIFILE
The INI file is the main piece of an LinuxCNC configuration. It is not the entire configuration; there
are various other files that go with it (NML files, HAL files, TBL files, VAR files). It is, however, the
most important one, because it is the file that holds the configuration together. It can adjust a lot of
parameters itself, but it also tells LinuxCNC which other files to load and use.
SEE ALSO
linuxcne(1)

Much more information about LinuxCNC and HAL is available in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/LinuxCNC/.

BUGS

None known at this time.

AUTHOR
This man page written by Andy Pugh, as part of the LinuxCNC project.

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues.

COPYRIGHT
Copyright © 2020 Andy Pugh.

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME

hal-histogram — plots the value of a HAL pin as a histogram

SYNOPSIS

hal-histogram

DESCRIPTION
hal-histogram represents the values of a HAL pin graphically.

Details: https://linuxcnc.org/docs/html/hal/tools.html#_hal_histogram
SEE ALSO

linuxcne(1)

Much more information about LinuxCNC and HAL is available in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/LinuxCNC/.

BUGS

None known at this time.

AUTHOR
This man page written by Andy Pugh, as part of the LinuxCNC project.

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues.

COPYRIGHT
Copyright © 2020 Andy Pugh.

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME

hal_input — control HAL pins with any Linux input device, including USB HID devices
SYNOPSIS

loadusr*_ *hal_input [-KRAL] inputspec ...
DESCRIPTION

hal_input is an interface between HAL and any Linux input device, including USB HID devices. For each
device named, hal_input creates pins corresponding to its keys, absolute axes, and LEDs. At a fixed rate of
approximately 10 ms, it synchronizes the device and the HAL pins.

INPUT SPECIFICATION

The inputspec may be in one of several forms:

A string S
A substring or shell—style pattern match will be tested against the "name" of the device, the "phys"
(which gives information about how it is connected), and the "id", which is a string of the form
"Bus=... Vendor=... Product=... Version=...". You can view the name, phys, and id of attached devices
by executing less /proc/bus/input/devices .

Examples:
SpaceBall
"Vendor=001f Product=0001"

serio*/input0

A number N
This opens */dev/input/event*N. Except for devices that are always attached to the system, this
number may change over reboots or when the device is removed. For this reason, using an integer is
not recommended.

When several devices are identified by the same string, add ":*N'' where N is the index of the desired
device. For example, if *Mouse matches input3 and input10, then Mouse and Mouse:0 select input3.
Specifying mouse:1 selects input10.

For devices that appear as multiple entries in /dev/input, these indices are likely to stay the same every time.
For multiple identical devices, these indices are likely to depend on the insertion order, but stay the same
across reboots as long as the devices are not moved to different ports or unplugged while the machine is
booted.

If the first character of the inputspec is a "+", then hal_input requests exclusive access to the device. The
first device matching an inputspec is used. Any number of inputspecs may be used.

A subset option may precede each inputspec. The subset option begins with a dash. Each letter in the subset
option specifies a device feature to include. Features that are not specified are excluded. For instance, to
export keyboard LEDs to HAL without exporting keys, use

hal_input —L keyboard ...

DEVICE FEATURES SUPPORTED
 EV_KEY (buttons and keys). Subset —K

* EV_ABS (absolute analog inputs). Subset —A
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e EV_REL (relative analog inputs). Subset —R
 EV_LED (LED outputs). Subset —L

HAL PINS AND PARAMETERS

For buttons

input.N.btn—name bit out

input.N.btn—name—not bit out
Created for each button on the device.

For keys

input.N.key—name, inputN.key—-name—not
Created for each key on the device.

For absolute axes

input.N.abs—name—counts s32 out, input.N.abs—name—position float out, input.N.abs—name—scale
parameter float rw, input.N.abs—name—offset parameter float rw, input.N.abs—name—fuzz parameter s32
rw, input.N.abs—name—flat parameter $32 rw, input.N.abs—name—min parameter s32 1,
input.N.abs—name—max parameter s32 r
Created for each absolute axis on the device. Device positions closer than flat to offset are reported as
offset in counts, and counts does not change until the device position changes by at least fuzz. The
position is computed as position = (counts — offset) / scale. The default value of scale and offset map
the range of the axis reported by the operating system to [-1,1]. The default values of fuzz and flat are
those reported by the operating system. The values of min and max are those reported by the
operating system.

For relative axes

input.N.rel-name—counts s32 out, input.N.rel-name—position float out, input.N.rel-name—reset bit in,

input.N.rel-name—scale parameter float rw, input.N.rel-name—absolute parameter s32 rw,

input.N.rel-name—precision parameter s32 rw, input.N.rel-name—last parameter s32 rw
Created for each relative axis on the device. As long as reset is true, counts is reset to zero regardless
of any past or current axis movement. Otherwise, counts increases or decreases according to the
motion of the axis. counts is divided by position—scale to give position. The default value of position
is 1. There are some devices, notably scroll wheels, which return signed values with less resolution
than 32 bits. The default value of precision is 32. precision can be set to 8 for a device that returns
signed 8 bit values, or any other value from 1 to 32. absolute, when set true, ignores duplicate events
with the same value. This allows for devices that repeat events without any user action to work
correctly. last shows the most recent count value returned by the device, and is used in the
implementation of absolute.

For LEDs

input.N.led—name bit out, input.N.led—name—invert parameter bit rw
Created for each LED on the device.

PERMISSIONS AND UDEV

BUGS

By default, the input devices may not be accessible to regular users — hal_input requires read—write
access, even if the device has no outputs.

Different versions of udev have slightly different, incompatible syntaxes. For this reason, it is not possible
for this manual page to give an accurate example. The udev(7) manual page documents the syntax used on
your Linux distribution. To view it in a terminal, the command is man 7 udev.

The initial state of keys, buttons, and absolute axes are erroneously reported as FALSE or O until an event is
received for that key, button, or axis.

SEE ALSO

udev(8), udev(7)
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NAME

hal_manualtoolchange — HAL non-realtime component to enable manual tool changes.

SYNOPSIS

loadusr hal_manualtoolchange

DESCRIPTION

PINS

hal_manualtoolchange is a LinuxCNC non-realtime component that allows users with machines lacking
automatic tool changers to make manual tool changes. In use when a M6 tool change is encountered, the
motion component will stop the spindle and pause the program. The hal_manualtoolchange component will
then receive a signal from the motion component causing it to display a tool change window prompting the
user which tool number to load based on the last T— number programmed. The dialog will stay active until
the "continue" button is pressed. When the "continue" button is pressed, hal_manualtoolchange will then
signal the motion component that the tool change is complete thus allowing motion to turn the spindle back
on and resume program execution.

Additionally, the hal_manualtoolchange component includes a hal pin for a button that can be connected to
a physical button to complete the tool change and remove the window prompt
(hal_manualtoolchange.change_button).

hal_manualtoolchange can be used even when AXIS is not used as the GUI. This component is most useful
if you have presettable tools and you use the tool table.

hal_manualtoolchange.number s32 in
Receives last programmed T— number.

hal_manualtoolchange.change bit in
Receives signal to do tool change.

hal_manualtoolchange.changed bit out
Signifies that the tool change is complete.

hal_manualtoolchange.change_button bit in
Pin to allow an external switch to signify that the tool change is complete.

USAGE
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Normal usage is to load the component in your HAL file and net the appropriate pins from the motion and
io components. The following lines are typical in a HAL file when using the hal_manualtoolchange
non-realtime component.

loadusr —W hal_manualtoolchange
This will load the hal_manualtoolchange non—realtime component waiting for the component to be
ready before continuing.

net tool—change iocontrol.0.tool-change & hal_manualtoolchange.change
When an M6 code is run, motion sets iocontrol.0.tool-change to high indicating a tool change. This
pin should be netted to hal_manualtoolchange.change. This causes the Tool change dialog to be
displayed on screen and wait for the user to either click the continue button on the dialog or press an
externally connected button.

net tool—changed iocontrol.0.tool-changed a hal_manualtoolchange.changed
When the Tool change dialog’s continue button is pressed, it will set the
hal_manualtoolchange.changed pin to high, this should be netted to the iocontrol.0.tool-changed pin,
indicating to the motion controller that the tool change has been completed and can continue with the
execution of the G—code program.

net tool-number iocontrol.0.tool-prep—number a hal_manualtoolchange.number
When a T- command is executed in a G—code program, the tool number will held in the
iocontrol.0.tool-prep—number. This pin should be netted to hal_manualtoolchange.number. The value
of this pin, the tool number is displayed in the tool change dialog to let the user know which tool
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should be loaded.

net tool—prepare—loopback iocontrol.0.tool—prepare a iocontrol.0.tool—prepared
The iocontrol.0.tool—prepare pin will go true when a Tn tool prepare is requested. Since there is not
automated tool changer this pin should be netted to iocontrol.0.tool—prepared to indocate that the tool
has been prepared.

If you wish to use an external button to signal the hal_manualtoolchange component that the tool change is
complete simply bring the button into HAL (via a parport input pin or a hostmot2 gpio input or similar),
and wire it directly to the hal_manualtoolchange.change_button pin. For Example:

net tool-changed—btn hal_manualtoolchange.change_button <= parport.0.pin—15-in

SEE ALSO

motion(1), iocontrol(1), halemd(1).
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NAME

halemd — manipulate the LinuxCNC HAL from the command line

SYNOPSIS

halemd [OPTIONS] [COMMAND [ARG]]

DESCRIPTION

The tool halemd is used to manipulate the HAL (Hardware Abstraction Layer) from the command line.
halemd can optionally read commands from a file, allowing complex HAL configurations to be set up with
a single command.

If the readline library is available when LinuxCNC is compiled, then halemd offers commandline editing
and completion when running interactively. Use the up arrow to recall previous commands, and press tab to
complete the names of items such as pins and signals.

OPTIONS

-1
Before tearing down the realtime environment, run an interactive halcmd. halrun only. If —I is used,
it must precede all other commandline arguments.

—f [<file>]
Ignore commands on command line, take input from file instead. If file is not specified, take input from
stdin.
—i <INI file>
Use variables from the specified INI file for substitutions. See SUBSTITUTION below.
-k
Keep going after failed command(s). The default is to stop and return failure if any command fails.
—-q
display errors only (default)
-Q

display nothing, execute commands silently

-
Script—friendly mode. In this mode, show will not output titles for the items shown. Also, module
names will be printed instead of ID codes in pin, param, and funct listings. Threads are printed on a
single line, with the thread period, FP usage and name first, followed by all of the functions in the
thread, in execution order. Signals are printed on a single line, with the type, value, and signal name
first, followed by a list of pins connected to the signal, showing both the direction and the pin name.

Release the HAL mutex. This is useful for recovering when a HAL component has crashed while
holding the HAL mutex.

display results of each command
-V
display lots of debugging junk

—h [command]
display a help screen and exit, displays extended help on command if specified

COMMANDS

22

Commands tell halemd what to do. Normally halemd reads a single command from the command line and
executes it. If the —f option is used to read commands from a file, halemd reads each line of the file as a
new command. Anything following # on a line is a comment.

loadrt modname
(short for load realtime module) Loads a realtime HAL module called modname. halemd looks for
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the module in a directory specified at compile time.

In systems with kernel-based realtime support (e.g. RTAI), halemd calls the linuxenc_module_helper to
load realtime modules. linuxenc_module_helper is a setuid program and is compiled with a whitelist of
modules it is allowed to load. This is currently just a list of LinuxCNC-related modules. The
linuxenc_module_helper execs insmod, so return codes and error messages are those from insmod.
Administrators who wish to restrict which users can load these LinuxCNC—related kernel modules can do
this by setting the permissions and group on linuxcnc_module_helper appropriately.

In systems with userspace—based realtime support (e.g. Preempt—RT) and in systems without realtime
support halemd calls the rtapi_app which creates the realtime environment (simulated realtime, on
systems with no userspace realtime support) if it did not yet exist, and then loads the requested component
with a call to dlopen(3).

unloadrt modname
(unload realtime module) Unloads a realtime HAL module called modname. If modname is "all", it
will unload all currently loaded realtime HAL modules. unloadrt also works by execing
linuxene_module_helper or rtapi_app, just like loadrt.

loadusr [flags] UNIX-command
(load Userspace component) Executes the given UNIX—command, usually to load a non—realtime
component. [flags] may be one or more of:

e —W to wait for the component to become ready. The component is assumed to have the same
name as the first argument of the command.

* —Wn name to wait for the component, which will have the given name.
* —w to wait for the program to exit
* —itoignore the program return value (with —w)

waitusr name
(wait for Userspace component) Waits for non—realtime component name to disconnect from HAL
(usually on exit). The component must already be loaded. Useful near the end of a HAL file to wait
until the user closes some user interface component before cleaning up and exiting.

unloadusr compname
(unload Userspace component) Unloads a non—realtime component called compname. If compname is
"all", it will unload all non—realtime components. unloadusr works by sending SIGTERM to all
non-realtime components.

unload compname
Unloads a non-realtime component or realtime module. If compname is "all", it will unload all
non-realtime components and realtime modules.

newsig signame type
(OBSOLETE - use net instead) (new signal) Creates a new HAL signal called signame that may later
be used to connect two or more HAL component pins. fype is the data type of the new signal, and
must be one of "bit", "s32", "u32", or "float". Fails if a signal of the same name already exists.

delsig signame
(delete signal) Deletes HAL signal signame. Any pins currently linked to the signal will be unlinked.
Fails if signame does not exist.

sets signame value
(set signal) Sets the value of signal signame to value. Fails if signame does not exist, if it already has a
writer, or if value is not a legal value. Legal values depend on the signals’s type.

stype name
(signal type) Gets the type of signal name. Fails if name does not exist as a signal.
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gets signame
(get signal) Gets the value of signal signame. Fails if signame does not exist.

linkps pinname [arrow] signame
(OBSOLETE - use net instead) (link pin to signal) Establishes a link between a HAL component pin
pinname and a HAL signal signame. Any previous link to pinname will be broken. arrow can be "a",
"a", "<&", or omitted. halemd ignores arrows, but they can be useful in command files to document
the direction of data flow. Arrows should not be used on the command line since the shell might try to

interpret them. Fails if either pinname or signame does not exist, or if they are not the same type type.

linksp signame [arrow] pinname
(OBSOLETE - use net instead) (/ink signal to pin) Works like linkps but reverses the order of the
arguments. halemd treats both link commands exactly the same. Use whichever you prefer.

linkpp pinnamel [arrow] pinname2
(OBSOLETE - use net instead) (/ink pin to pin) Shortcut for linkps that creates the signal (named like
the first pin), then links them both to that signal. halemd treats this just as if it were: halemd newsig
pinnamel halemd linksp pinnamel pinnamel halemd linksp pinnamel pinname?2

net signame pinname ...
Create signname to match the type of pinname if it does not yet exist. Then, link signame to each
pinname in turn. Arrows may be used as in linkps. When linking a pin to a signal for the first time, the
signal value will inherit the pin’s default value.

unlinkp pinname
(unlink pin) Breaks any previous link to pinname. Fails if pinname does not exist. An unlinked pin will
retain the last value of the signal it was linked to.

setp name value
(set parameter or pin) Sets the value of parameter or pin name to value. Fails if name does not exist as
a pin or parameter, if it is a parameter that is not writable, if it is a pin that is an output, if it is a pin
that is already attached to a signal, or if value is not a legal value. Legal values depend on the type of
the pin or parameter. If a pin and a parameter both exist with the given name, the parameter is acted
on.

paramname = value, pinname = value
Identical to setp. This alternate form of the command may be more convenient and readable when
used in a file.

ptype name
(parameter or pin type) Gets the type of parameter or pin name. Fails if name does not exist as a pin or
parameter. If a pin and a parameter both exist with the given name, the parameter is acted on.

getp name
(get parameter or pin) Gets the value of parameter or pin name. Fails if name does not exist as a pin or
parameter. If a pin and a parameter both exist with the given name, the parameter is acted on.

addf functname threadname
(add function) Adds function functname to realtime thread threadname. functname will run after any
functions that were previously added to the thread. Fails if either functname or threadname does not
exist, or if they are incompatible.

delf functname threadname
(delete function) Removes function functname from realtime thread threadname. Fails if either
Sfunctname or threadname does not exist, or if functname is not currently part of threadname.

start
Starts execution of realtime threads. Each thread periodically calls all of the functions that were added
to it with the addf command, in the order in which they were added.

stop
Stops execution of realtime threads. The threads will no longer call their functions.
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show [item]
Prints HAL items to stdout in human readable format. ifem can be one of "comp" (components),
"pin", "sig" (signals), "param" (parameters), "funct" (functions), "thread", or "alias". The type "all"
can be used to show matching items of all the preceding types. If item is omitted, show will print

everything.

save [item]
Prints HAL items to stdout in the form of HAL commands. These commands can be redirected to a
file and later executed using halemd —f to restore the saved configuration. ifem can be one of the
following:

"comp" generates a loadrt command for realtime component.
"alias" generates an alias command for each pin or parameter alias pairing

"sig" (or "signal") generates a newsig command for each signal, and "sigu" generates a newsig command
for each unlinked signal (for use with netl and netla).

"link" and "linka" both generate linkps commands for each link. (linka includes arrows, while link does
not.)

"net" and "neta" both generate one newsig command for each signal, followed by linksp commands for
each pin linked to that signal. (neta includes arrows.)

"netl" generates one net command for each linked signal, and "netla" (or "netal") generates a similar
command using arrows.

"param" (or "parameter) "generates one setp command for each parameter.
"thread" generates one addf command for each function in each realtime thread.
"unconnectedinpins” generates a setp command for each unconnected HAL input pin.

If item is allu), save does the equivalent of comp, alias, sigu, netla, param, thread, and
unconnectedinpins.

If item is omitted (or all), save does the equivalent of comp, alias, sigu, netla, param, and thread.

source filename.hal
Executes the commands from filename.hal.

alias rype name alias
Assigns "alias" as a second name for the pin or parameter "name". For most operations, an alias
provides a second name that can be used to refer to a pin or parameter, both the original name and the
alias will work. "type" must be pin or param. "name" must be an existing name or alias of the
specified type. Note that the "show" command will only show the aliased name, but the original name
is still valid to use in HAL. The original names can still be seen with "show all" or "show alias"
Existing nets will be preserved when a pin name is aliased.

unalias type alias
Removes any alias from the pin or parameter alias. "type" must be pin or param "alias" must be an
existing name or alias of the specified type.

list type [pattern]
Prints the names of HAL items of the specified type. fype is comp, pin, sig, param, funct, or thread.
If pattern is specified it prints only those names that match the pattern, which may be a shell glob. For
sig, pin and param, the first pattern may be —tdatatype where datatype is the data type (e.g., floar) in
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this case, the listed pins, signals, or parameters are restricted to the given data type Names are printed
on a single line, space separated.
print [message]
Prints the filename, linenumber and an optional message. wrap the message in quotes if it has spaces.
lock [all|tune|none]

Locks HAL to some degree. none — no locking done. tune — some tuning is possible (setp & such). all
— HAL completely locked.

unlock [all|tune]
Unlocks HAL to some degree. tune — some tuning is possible (setp & such). all - HAL completely
unlocked.

status [type]
Prints status info about HAL. type is lock, mem, or all. If #ype is omitted, it assumes all.

debug [level]
Sets the rtapi messaging level (see man3 rtapi_set_msg_level).

help [command]
Give help information for command. If command is omitted, list command and brief description.

SUBSTITUTION

After a command is read but before it is executed, several types of variable substitution take place.

Environment Variables
Environment variables have the following formats:

$ENVVAR followed by end—of-line or whitespace

$(ENVVAR)

INI file variables
INI file variables are available only when an INI file was specified with the halemd —i flag. They have the
following formats:

[SECTION]VAR followed by end—of-line or whitespace

[SECTION](VAR)
LINE CONTINUATION

The backslash character (\) may be used to indicate the line is extended to the next line. The backslash
character must be the last character before the newline.

BUGS

None known at this time.

AUTHOR
Original version by John Kasunich, as part of the LinuxCNC project. Now includes major contributions by
several members of the project.

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues.

COPYRIGHT
Copyright © 2003 John Kasunich.

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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SEE ALSO
halrun(1) — a convenience script to start a realtime environment, process a HAL or a .tcl file, and
optionally start an interactive command session using halemd (described here) or haltcl(1).
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NAME

halemd_twopass — short description

SYNOPSIS

{name}

DESCRIPTION
halemd_twopass is a utility script used when parsing HAL files. It is of little relevance to normal users and
is used internally by the system.

SEE ALSO
linuxcnc(1), https://linuxcnc.org/docs/html/hal/twopass.html

Much more information about LinuxCNC and HAL is available in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/LinuxCNC/.

BUGS

None known at this time.

AUTHOR
This man page written by Andy Pugh, as part of the LinuxCNC project.

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues.

COPYRIGHT
Copyright © 2020 Andy Pugh.

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME
halcompile — Build, compile and install LinuxCNC HAL components

SYNOPSIS

halcompile [-—compile|-—preprocess|-—document|——view—doc] compfile...
sudo halcompile [-—install|-—install-doc] compfile...

halcompile ——compile ——userspace cfile...

sudo halcompile ——install ——userspace cfile...

sudo halcompile ——install ——userspace pyfile...

When personalities are used in a comp file, HAL instances are exported sequentially (typically by the
mutually exclusive count= or names= parameters). If the number of exports exceeds the maximum number
of personalities, subsequent personalities are assigned modulo the maximum number of personalities
allowed.

By default, the maximum number of personalities is 64. To alter this limit, use the ——personalities= option
with halcompile. For example, to set the maximum of personality items to 4: [sudo] halcompile
——personalities=4 ——install ...

Do not use [sudo] for RIP installation.

DESCRIPTION

halcompile performs many different functions:
* Compile .comp and .c files into .so or .ko HAL realtime components (the ——compile flag)
* Compile .comp and .c files into HAL non—realtime components (the ——compile ——userspace flag)
* Preprocess .comp files into .c files (the ——preprocess flag)
* Extract documentation from .comp files into .9 manpage files (the ——document flag)
* Display documentation from .comp files onscreen (the ——view—doc flag)

e Compile and install .comp and .c files into the proper directory for HAL realtime components (the
——install flag), which may require sudo to write to system directories.

e Install .c and .py files into the proper directory for HAL non—realtime components (the ——install
——userspace flag), which may require sudo to write to system directories.

e Extract documentation from .comp files into .9 manpage files in the proper system directory (the
——install flag), which may require sudo to write to system directories.

* Preprocess .comp files into .c files (the ——preprocess flag)

SEE ALSO
Halcompile HAL Component Generator in the LinuxCNC documentation for a full description of the
.comp syntax, along with examples

pydoc, HAL and Creating Non-realtime Python Components in the LinuxCNC documentation for
documentation on the Python interface to HAL components
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NAME

halmeter — observe HAL pins, signals, and parameters
SYNOPSIS

halmeter [—s] [pin|sig|param name] [-g X—position Y-position [Width]]
DESCRIPTION

halmeter is used to observe HAL (Hardware Abstraction Layer) pins, signals, or parameters. It serves the
same purpose as a multimeter does when working on physical systems.

OPTIONS
pin name
Display the HAL pin name.

sig name
Display the HAL signal name.

param name
Display the HAL parameter name.

If neither pin, sig, or param are specified, the window starts out blank and the user must select an item to
observe:

-
Small window. Non—interactive, must be used with pin, sig, or param to select the item to display.
The item name is displayed in the title bar instead of the window, and there are no "Select" or "Exit"
buttons. Handy when you want a lot of meters in a small space.

-2
Geometry position. Allows one to specify the initial starting position and optionally the width of the
meter. Referenced from top left of screen in pixel units. Handy when you want to load a lot of meters
in a script with out them displaying on top of each other.

USAGE
Unless \-s is specified, there are two buttons, "Select" and "Exit". "Select" opens a dialog box to select the
item (pin, signal, or parameter) to be observed. "Exit" does what you expect.

The selection dialog has "OK", "Apply", and "Cancel" buttons. OK displays the selected item and closes
the dialog. "Apply" displays the selected item but keeps the selection dialog open. "Cancel" closes the
dialog without changing the displayed item.

EXAMPLE
halmeter
Opens a meter window, with nothing initially displayed. Use the "Select" button to choose an item to
observe. Does not return until the window is closed.

halmeter &
Open a meter window, with nothing initially displayed. Use the "Select" button to choose an item.
Runs in the background leaving the shell free for other commands.

halmeter pin parport.0.pin—03-out &
Open a meter window, initially displaying HAL pin parport.0.pin—03—out. The "Select" button can be
used to display other items. Runs in background.

halmeter —s pin parport.0.pin—03—-out &
Open a small meter window, displaying HAL pin parport.0.pin—03—out. The displayed item cannot be
changed. Runs in background.

halmeter —s pin parport.0.pin—03—out —g 100 500 &
Open a small meter window, displaying HAL pin parport.0.pin—03—out. places it 100 pixels to the left
and 500 pixels down from top of screen. The displayed item cannot be changed. Runs in background.

halmeter —s pin parport.0.pin—03—out —g 100 500 400 &

30 11/22/2024 LinuxCNC



HALMETER(1) LinuxCNC Documentation HALMETER(1)

Open a small meter window, displaying HAL pin parport.0.pin—03—out. places it 100 pixels to the left
and 500 pixels down from top of screen. The width will be 400 pixels (270 is default) The displayed
item cannot be changed. Runs in background.

AUTHOR
Original version by John Kasunich, as part of the LinuxCNC project. Improvements by several other
members of the LinuxCNC development team.

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues.

COPYRIGHT
Copyright © 2003 John Kasunich.

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME
halreport — creates a report on the status of the HAL

SYNOPSIS

halreport [outfilename]

DESCRIPTION
halreport

1. supports components made by halcompile and numerous legacy components
2. Known unhandled components:

at_pid
naming conflicts with pid, seldom used

boss_plc
no manpage or docs (any users?)

watchdog
seldom used (no users in—tree)

3. deprecated/obsolete components counter supply

Identificaion of functions used according to pin name. Default handling works for components that: . use
names=|count= (.comp components created with halcompile) . have a single function

Full docs: https://linuxcnc.org/docs/html/hal/tools.html#_halreport
SEE ALSO

linuxcne(1)

Much more information about LinuxCNC and HAL is available in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/LinuxCNC/.

BUGS

None known at this time.

AUTHOR
This man page written by Andy Pugh, as part of the LinuxCNC project.

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues.

COPYRIGHT
Copyright © 2020 Andy Pugh.

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME

halrmt — remote—control interface for LinuxCNC

SYNOPSIS
halrmt [——port <port number>] [-—name <server name>] [-—connectpw <password>] [-—enablepw
<password>] [——sessions <max sessions>] [—ini <INI file>]

OPTIONS
——port port
Waits for socket connections (telnet) on specified socket, without port specification it uses default port
5006. (note: linuxcncrsh uses 5007 as default)

——name server_name
Sets the server name to specified name for Hello.

——connectpw password
Sets the connection password to password. Default: EMC.

——enablepw password
Sets the enable password to password. Default EMCTOOQO.

——sessions <max sessions>
Sets the maximum number of simultaneous connextions to max sessions. Default is no limit (-1).

—ini <INI file>
Uses the specified INI file instead of the default emc.ini.

DESCRIPTION
halrmt supports six commands of which the commands set and ger contain HAL specific sub—commands
based on the commands supported by halcmd. Commands and most parameters are not case sensitive. The
exceptions are passwords, file paths and text strings. The supported commands are as follows: HELLO
Hello <password> <client> <version>

If a valid password was entered the server will respond with HELLO ACK Server Name> <Server
Version> where server name and server version are looked up from the implementation. If an invalid
password or any other syntax error occurs then the server responds with: HELLO NAK

Get
The get command includes one of the HAL sub—commands, described below and zero or more
additional parameters.

Set
The set command inclides one of the HAL sub—commands, described below and one or more
additional parameters.
Quit
The quit command disconnects the associated socket connection.
Shutdown
The shutdown command tells LinuxCNC to shut down before quitting the connection. This command

may only be issued if the Hello has been successfully negotiated and the connection has control of the
CNC (see enable sub—command below). This command has no parameters.

Help
The help command will return help information in text format over the telnet connection. If no
parameters are specified, it will itemize the available commands. If a command is specified, it will
provide usage information for the specified command. Help will respond regardless of whether a
"Hello" has been successfully negotiated.

HAL sub—commands:

echo on | off
With get will return the current echo state, with set, sets the echo state. When echo is on, all
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commands will be echoed upon receipt. This state is local to each connection.

verbose on | off
With get will return the current verbose state, with set, sets the verbose state. When in verbose mode is
on, all set commands return positive acknowledgement in the form SET <COMMAND> ACK. In
addition, text error messages will be issued when in verbose mode. This state is local to each
connection.

enable <pwd> | off
With get will return On or Off to indicate whether the current connection is enabled to perform control
functions. With set and a valid password, the current connection is enabled for control functions.
"OFF" may not be used as a password and disables control functions for this connection.

config [TBD] comm_mode ascii | binary
With get, will return the current communications mode. With set, will set the communications mode to
the specified mode. The binary protocol is TBD.

comm_prot <version no>
With get, returns the current protocol version used by the server, with set, sets the server to use the
specified protocol version, provided it is lower than or equal to the highest version number supported
by the server implementation.

Comps [<substring>]
Get only, returns all components beginning with the specified substring. If no substring is specified
then it returns all components.

Pins [<substring>]
Get only, returns all information about all pins beginning with the specified substring. If no substring
is specified then it returns all pins.

PinVals [<substring>]
Get only, returns only value information about all pins beginning with the specified substring. If no
substring is specified then it returns all pins.

Signals [<substring>]
Get only, returns all information about all signals beginning with the specified substring. If no
substring is specified then it returns all signals.

SigVals [<substring>]

Get only, returns only value information about all signals beginning with the specified substring. If no
substring is specified then it returns all pins.

Params [<substring>]
Get only, returns all information about all parameters beginning with the specified substring. If no
substring is specified then it returns all parameters.

ParamVals [<substring>]
Get only, returns only value information about all parameters beginning with the specified substring. If
no substring is specified then it returns all pins parameters.

Functs [<substring>]
Get only, returns all information about all functions beginning with the specified substring. If no
substring is specified then it returns all functions.

Threads
Get only, returns all information about all functions.

Comp <name>
Get only, returns the component matching the specified name.

Pin <name>
Get only, returns all information about the pin matching the specified name.

PinVal <name>
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Get only, returns the value of the pin matching the specified name.

Sig <name>
Get only, returns all information about the pin matching the specified name.

SigVal <name>
Get only, returns just the value of the signal matching the specified name.

Param <name>
Get only, returns all information about the parameter matching the specified name.

ParamVal <name>
Get only, returns just the value of the parameter matching the specified name.

Funct <name>
Get only, returns all information about the parameter matching the specified name.

Thread <name>
Get only, returns all information about the thread matching the specified name.

LoadRt <name>
Set only, loads the real time executable specified by name.

Unload <name>
Set only, unloads the executable specified by name.

LoadUsr <name>
Set only, loads the user executable specified by name.

Linkps <pin name> <signal name>
Set only, links the specified pin to the specified signal.

Linksp <signal name> <pin name>
Set only, links the specified signal to the specified pin.

Linkpp <pin name 1> <pin name 2>
Set only, links the pin specified by pin 1 with the pin specified by pin 2.

Net <net list>
Set only, nets the specified net list.

Unlinkp <pin name 1> <pin name 2>
Set only, unlinks the specified pins.

Lock, Unlock, NewSig <name> <type>
Set only, creates the signal specified by name and of type specified by type.

DelSig <name>
Set only, deletes the signal specified by name.

SetP <name> <value>
Set only, sets the parameter specified by name to the value specified by value.

SetS <name> <value>
Set only, sets the signal specified by name to the value specified by value.

AddF <name> <thread> [<parameters>]
Set only, adds the function specified by name, to the thread specified by thread, with the optional
parameters specified by parameters.

DelF <name>
Set only, deletes the function specified by name.

Save, Start, Stop
== SEE ALSO

linuxcne(1)
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Much more information about LinuxCNC and HAL is available in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/LinuxCNC/.

BUGS

It is not known if this interface currently works.

AUTHOR
This man page written by Andy Pugh, as part of the LinuxCNC project.

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues.

COPYRIGHT
Copyright © 2020 Andy Pugh.

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME

halrun — manipulate the LinuxCNC HAL from the command line
SYNOPSIS

halrun -h

halrun [-1*] [halcmd_opts] [filename[.hal|.tcl]]
halrun T [halemd_opts] [filename[.hal).tcl]]

halrun -U
DESCRIPTION

The convenience script halrun can manipulate the HAL (Hardware Abstraction Layer) from the command
line. When invoked, halrun:

 Sets up the realtime environment.
* Executes a command interpreter (halemd or haltcl).
¢ (Optionally) runs an interactive session.

e Tears down the realtime environment.

If no filename is specified, an interactive session is started. The session will use halemd(1) unless —T is
specified in which case haltel(1) will be used.

If a filename is specified and neither the —I nor the —T option is included, the filename will be processed by
the command interpreter corresponding to the filename extension (halemd or haltel). After processing, the
realtime environment will be torn down.

If a filename is specified and the —I or —T option is included, the file is processed by the appropriate
command interpreter and then an interactive session is started for halemd or haltcl according to the —I or
—T option.

OPTIONS
halecmd_opts
When a .hal file is specified, the halemd_opts are passed to halemd. See the man page for halemd(1).
When a .tcl file is specified, the only valid options are: —i <INI file> —f <filename[.tcl|-hal]> (alternate
means of specifying a file).

Run an interactive halemd session
Run an interactive haltcl session.

Forcibly cause the realtime environment to exit. It releases the HAL mutex, requests that all HAL
components unload, and stops the realtime system. —U must be the only commandline argument.

Display a brief help screen and exit.

BUGS

None known at this time.

AUTHOR
Original version by John Kasunich, as part of the LinuxCNC Enhanced Machine Controller project. Now
includes major contributions by several members of the project.
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REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues.

COPYRIGHT
Copyright © 2003 John Kasunich.

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
halemd(1), haltcl(1)
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NAME

halsampler — sample data from HAL in realtime
SYNOPSIS

halsampler [options]
DESCRIPTION

sampler(9) and halsampler are used together to sample HAL data in real time and store it in a file.
sampler is a realtime HAL component that exports HAL pins and creates a FIFO in shared memory. It then
begins sampling data from the HAL and storing it to the FIFO. halsampler is a non—realtime program that
copies data from the FIFO to stdout, where it can be redirected to a file or piped to some other program.

OPTIONS
—-c CHAN
instructs halsampler to read from FIFO CHAN. FIFOs are numbered from zero, and the default value
is zero, so this option is not needed unless multiple FIFOs have been created.

—-n COUNT
instructs halsampler to read COUNT samples from the FIFO, then exit. If —n is not specified,
halsampler will read continuously until it is killed.

—t
instructs halsampler to tag each line by printing the sample number in the first column.

FILENAME
instructs halsampler to write to FILENAME instead of to stdout.

USAGE
A FIFO must first be created by loading sampler(9) with halemd loadrt or a loadrt command in a HAL
file. Then halsampler can be invoked to begin printing data from the FIFO to stdout.

Data is printed one line per sample. If —t was specified, the sample number is printed first. The data
follows, in the order that the pins were defined in the config string. For example, if the sampler config
string was "ffbs" then a typical line of output (without —t) would look like:

123.5533.40-12

halsampler prints data as fast as possible until the FIFO is empty, then it retries at regular intervals, until it
is either killed or has printed COUNT samples as requested by —n. Usually, but not always, data printed by
halsampler will be redirected to a file or piped to some other program.

The FIFO size should be chosen to absorb samples captured during any momentary disruptions in the flow
of data, such as disk seeks, terminal scrolling, or the processing limitations of subsequent program in a
pipeline. If the FIFO gets full and sampler is forced to overwrite old data, halsampler will print overrun
on a line by itself to mark each gap in the sampled data. If —t was specified, gaps in the sequential sample
numbers in the first column can be used to determine exactly how many samples were lost.

The data format for halsampler output is the same as for halstreamer(1) input, so waveforms captured
with halsampler can be replayed using halstreamer. The —t option should not be used in this case.

EXIT STATUS

If a problem is encountered during initialization, halsampler prints a message to stderr and returns failure.

Upon printing COUNT samples (if —n was specified) it will shut down and return success. If it is terminated
before printing the specified number of samples, it returns failure. This means that when —n is not specified,
it will always return failure when terminated.

SEE ALSO

sampler(9), streamer(9), halstreamer(1)
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AUTHOR
Original version by John Kasunich, as part of the LinuxCNC project. Improvements by several other
members of the LinuxCNC development team.

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues.

COPYRIGHT
Copyright © 2006 John Kasunich.

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME

halscope — short description

SYNOPSIS

halscope

DESCRIPTION
halscope Software oscilloscope for LinuxCNC/HAL

Digital oscilloscope for viewing real time waveforms of HAL pins and signals

SEE ALSO

linuxcne(1)

Much more information about LinuxCNC and HAL is available in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/LinuxCNC/.

BUGS

None known at this time.

AUTHOR
This man page written by Andy Pugh, as part of the LinuxCNC project.

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues.

COPYRIGHT
Copyright © 2020 Andy Pugh.

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME

halshow — Show HAL parameters, pins and signals

SYNOPSIS
halshow [options] [watchfile]

OPTIONS
——help
(help)

——fformat format_string_for_float, ——iformat format_string_for_int, ——noprefs
don’t use preference file to save settings

For format see https://www.tcl.tk/man/tcl8.6.11/TclCmd/format.html

Example: "%.5f" displays a float with 5 digits right of the decimal point
DESCRIPTION

halshow creates a GUI interface to view and interact with a running HAL session. It is documented in the
PDF and HTML docs much more completely than is possible in a manpage:
https://linuxcnc.org/docs/html/hal/halshow.html

SEE ALSO

linuxcne(1)

Much more information about LinuxCNC and HAL is available in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/LinuxCNC/.

HISTORY
LinuxCNC 2.9

* Added buttons for pin/parameter/signal manipulation.
* Added menu entries for setting update interval, adding manually.

* Added right—click menu for copy, set, unlink pin and remove from view.

BUGS

None known at this time.

AUTHOR
Raymond E. Henry

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues.

COPYRIGHT
Copyright © 2020 Andy Pugh.

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME

halstreamer — stream file data into HAL in real-time

SYNOPSIS

halstreamer [options]

DESCRIPTION

streamer(9) and halstreamer are used together to stream data from a file into the HAL in real—-time.
streamer is a real-time HAL component that exports HAL pins and creates a FIFO in shared memory.
hal_streamer is a non—realtime program that copies data from stdin into the FIFO, so that streamer can
write it to the HAL pins.

OPTIONS

—c CHAN
Instructs halstreamer to write to FIFO CHAN. FIFOs are numbered from zero, and the default value
is zero, so this option is not needed unless multiple FIFOs have been created.

FILENAME
Instructs halsampler to read from FILENAME instead of from stdin.

USAGE

A FIFO must first be created by loading streamer(9) with halemd loadrt or a loadrt command in a HAL
file. Then halstreamer can be invoked to begin writing data into the FIFO.

Data is read from stdin, and is almost always either redirected from a file or piped from some other
program, since keyboard input would be unable to keep up with even slow streaming rates.

Each line of input must match the pins that are attached to the FIFO, for example, if the streamer config
string was "ffbs" then each line of input must consist of two floats, a bit, and a signed integer, in that order
and separated by whitespace. Floats must be formatted as required by strtod(3), signed and unsigned
integers must be formatted as required by strtol(3) and strtoul(3), and bits must be either 0 or /.

Input lines that begin with # will be treated as comments and silently skipped.

halstreamer transfers data to the FIFO as fast as possible until the FIFO is full, then it retries at regular
intervals, until it is either killed or reads EOF from stdin. Data can be redirected from a file or piped from
some other program.

The FIFO size should be chosen to ride through any momentary disruptions in the flow of data, such as disk
seeks. If the FIFO is big enough, halstreamer can be restarted with the same or a new file before the FIFO
empties, resulting in a continuous stream of data.

The data format for halstreamer input is the same as for halsampler(1) output, so waveforms captured
with halsampler can be replayed using halstreamer.

EXIT STATUS

If a problem is encountered during initialization, halstreamer prints a message to stderr and returns failure.

If a badly formatted line is encountered while writing to the FIFO, it prints a message to stderr, skips the
line, and continues (this behavior may be revised in the future).

Upon reading EOF from the input, it returns success. If it is terminated before the input ends, it returns
failure.

SEE ALSO

streamer(9), sampler(9), halsampler(1)
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AUTHOR
Original version by John Kasunich, as part of the LinuxCNC project. Improvements by several other
members of the LinuxCNC development team.

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues.

COPYRIGHT
Copyright © 2006 John Kasunich.

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME

haltcl — manipulate the LinuxCNC HAL from the command line using a Tcl interpreter.

SYNOPSIS
haltcl [-i <INI file>] [filename]

DESCRIPTION
Tcl is a scripting language from the 90s that is very easy to extend. Haltcl extends the regular Tcl
interpreter with a set of commands to interact with HAL, i.e. it allows to manipulate the HAL (Hardware
Abstraction Layer) from the command line using a Tcl interpreter. haltel can optionally read commands
from a file (filename), allowing complex HAL configurations to be set up with a single command.

OPTIONS
—i <INMI file>
If specified, the INI file is read and used to create Tcl global variable arrays. An array is created for
each SECTION of the INI file with elements for each ITEM in the section.

For example, if the INI file contains:

[SECTION_A]
ITEM_1=1
[SECTION_A]
ITEM_2=2
[SECTION_B]
ITEM_1=10

The corresponding Tcl variables are:

SECTION_A(ITEM_1)=1

SECTION_A(ITEM_2) =2

SECTION_B(TEM_1) =10

—ini <INI file> — declining usage, use —i <INI file >, filename
If specified, the Tcl commands of filename are executed. If no filename is specified, haltcl opens an
interactive session.

COMMANDS
The executable haltel includes the commands of a Tcl interpreter augmented with commands for the hal
language as described for halemd(1). The augmented commands can be listed with the command:

haltcl: hal ——commands

addf alias delf delsig getp gets ptype stype help linkpp linkps linksp
list loadrt loadusr lock net newsig save setexact_for_test_suite_only
setp sets show source start status stop unalias unlinkp unload unloadrt
unloadusr unlock waitusr

Two of the augmented commands, /ist and gets, require special treatment to avoid conflict with Tcl built—in
commands having the same names. To use these commands, precede them with the keyword hal:

hal list
hal gets

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues.

COPYRIGHT
This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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SEE ALSO
halemd(1), halrun(1)
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NAME
halui — observe HAL pins and command LinuxCNC through NML

SYNOPSIS
halui [—ini <path—to—INI>]
DESCRIPTION

halui is used to build a User Interface using hardware knobs and switches. It exports a big number of pins,
and acts accordingly when these change.

OPTIONS
—ini filename
Use the filename as the configuration file. Note: halui must find the nml file specified in the INI,
usually that file is in the same folder as the INI, so it makes sense to run halui from that folder.

USAGE
When run, halui will export a large number of pins. A user can connect those to his physical knobs &
switches & leds, and when a change is noticed halui triggers an appropriate event.

halui expects the signals to be debounced, so if needed (bad knob contact) connect the physical button to a
HAL debounce filter first.

PINS
Abort
*halui.abort bit in
pin for clearing most errors

Tool
*halui.tool.length—offset.a float out
current applied tool length offset for the A axis

*halui.tool.length—offset.b float out
current applied tool length offset for the B axis

*halui.tool.length—offset.c float out
current applied tool length offset for the C axis

*halui.tool.length—offset.u float out
current applied tool length offset for the U axis

*halui.tool.length—offset.v float out
current applied tool length offset for the V axis

*halui.tool.length—offset.w float out
current applied tool length offset for the W axis

*halui.tool.length—offset.x float out
current applied tool length offset for the X axis

*halui.tool.length—offset.y float out
current applied tool length offset for the Y axis

*halui.tool.length—offset.z float out
current applied tool length offset for the Z axis

*halui.tool.diameter float out
Current tool diameter, or O if no tool is loaded.

*halui.tool.number u32 out
current selected tool
Spindle
halui.spindle.N.brake—is—on* bit out
status pin that tells us if brake is on
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halui.spindle.N.brake—off* bit in
pin for deactivating the spindle brake

halui.spindle.N.brake—on* bit in
pin for activating the spindle brake

halui.spindle.N.decrease* bit in
arising edge on this pin decreases the current spindle speed by 100

halui.spindle.N.forward* bit in
arising edge on this pin makes the spindle go forward

halui.spindle.N.increase* bit in
arising edge on this pin increases the current spindle speed by 100

halui.spindle.N.is—on* bit out
status pin telling if the spindle is on

halui.spindle.N.reverse* bit in
arising edge on this pin makes the spindle go reverse

halui.spindle.N.runs—backward* bit out
status pin telling if the spindle is running backward

halui.spindle.N.runs—forward* bit out
status pin telling if the spindle is running forward

halui.spindle.N.start* bit in
arising edge on this pin starts the spindle

halui.spindle.N.stop* bit in
arising edge on this pin stops the spindle

Spindle Override
(SO = spindle override. FO = feed override), halui.spindle.N.override.count—enable bit in (default:
TRUE)
When TRUE, modify spindle override when counts changes.

halui.spindle.N.override.counts s32 in
counts X scale = spindle override percentage

halui.spindle.N.override.decrease bit in
pin for decreasing the SO (—=scale)

halui.spindle.N.override.direct—value bit in
pin to enable direct spindle override value input

halui.spindle.N.override.increase bit in
pin for increasing the SO (+=scale)

halui.spindle.N.override.reset bit in
pin for resetting the scale SO value (scale=1.0)

halui.spindle.N.override.scale float in
pin for setting the scale of counts for SO

halui.spindle.N.override.value float out
current FO value

Program
halui.program.block—delete.is—on bit out
status pin telling that block delete is on

halui.program.block—delete.off bit in
pin for requesting that block delete is off

halui.program.block—delete.on bit in
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pin for requesting that block delete is on

halui.program.is—idle bit out
status pin telling that no program is running

halui.program.is—paused bit out
status pin telling that a program is paused

*halui.program.is—running bit out
status pin telling that a program is running

halui.program.optional—stop.is—on bit out
status pin telling that the optional stop is on

halui.program.optional—stop.off bit in
pin requesting that the optional stop is off

halui.program.optional—stop.on bit in
pin requesting that the optional stop is on

halui.program.pause bit in
pin for pausing a program
halui.program.resume bit in
pin for resuming a program

halui.program.run bit in
pin for running a program

halui.program.step bit in
pin for stepping in a program
halui.program.stop bit in
pin for stopping a program (note: this pin does the same thing as halui.abort)

Mode
halui.mode.auto bit in
pin for requesting auto mode

halui.mode.is—auto bit out
pin for auto mode is on

halui.mode.is—joint bit out
pin showing joint by joint jog mode is on

halui.mode.is—manual bit out
pin for manual mode is on

halui.mode.is—mdi bit out
pin for MDI mode is on

halui.mode.is—teleop bit out
pin showing coordinated jog mode is on

halui.mode.joint bit in
pin for requesting joint by joint jog mode

halui.mode.manual bit in
pin for requesting manual mode

halui.mode.mdi bit in
pin for requesting MDI mode

halui.mode.teleop bit in
pin for requesting coordinated jog mode
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MDI (optional)
halui.mdi—command—-XX bit in
halui looks for INI variables named [HALUI]MDI_COMMAND, and exports a pin for each
command it finds. When the pin is driven TRUE, halui runs the specified MDI command. XX is a two
digit number starting at

1. If no [HALUIIMDI_COMMAND variables are set in the INI file, no
halui.mdi—command—XX pins will be exported by halui.

Mist coolant
halui.mist.is—on bit out
pin for mist is on

halui.mist.off bit in
pin for stopping mist

halui.mist.on bit in
pin for starting mist

Max-velocity
halui.max-velocity.count—enable bit in (default: TRUE)*
When True, modify max velocity when halui.max—velocity.counts changes.

halui.max-velocity.counts s32 in
When .count—enable is True, halui changes the max velocity in response to changes to this pin. It’s
usually connected to an MPG encoder on an operator’s panel or jog pendant. When .count—enable is
False, halui ignores this pin.

halui.max-velocity.direct—value bit in
When this pin is True, halui commands the max velocity directly to (.counts * .scale). When this pin is
False, halui commands the max velocity in a relative way: change max velocity by an amount equal to
(change in .counts * .scale).

halui.max-velocity.increase bit in
A positive edge (a False to True transition) on this pin increases the max velocity by the value of the
.scale pin. (Note that halui always responds to this pin, independent of the .count—enable pin.)

halui.max-velocity.decrease bit in
A positive edge (a False to True transition) on this pin decreases the max velocity by the value of the
.scale pin. (Note that halui always responds to this pin, independent of the .count—enable pin.)

halui.max-velocity.scale float in
This pin controls the scale of changes to the max velocity. Each unit change in .counts, and each
positive edge on .increase and .decrease, changes the max velocity by .scale. The units of the .scale pin
are machine—units per second.

halui.max-velocity.value float out
Current value for maximum velocity, in machine—units per second.

Machine
halui.machine.units—per—-mm float out
pin for machine units—per—-mm (inch:1/25.4, mm:1) according to INI file setting:
[TRAJILINEAR_UNITS

halui.machine.is—on bit out
pin for machine is On/Off

halui.machine.off bit in
pin for setting machine Off

halui.machine.on bit in
pin for setting machine On
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Joint
N = joint number (0 ... num_joints—1)

halui.joint.N.select bit in
pin for selecting joint N

halui.joint.NV.is—selected bit out
status pin that joint N is selected

halui.joint.N.has—fault bit out
status pin telling that joint NV has a fault

halui.joint.N.home bit in
pin for homing joint N

halui.joint.N.is—homed bit out
status pin telling that joint N is homed

halui.joint.N.on—hard-max-limit bit out
status pin telling that joint N is on the positive hardware limit

halui.joint.N.on—hard-min-limit bit out
status pin telling that joint NV is on the negative hardware limit

halui.joint.N.on—soft—-max-limit bit out
status pin telling that joint NV is on the positive software limit

halui.joint.N.on—soft—min-limit bit out
status pin telling that joint N is on the negative software limit

halui.joint.N.override-limits bit out
status pin telling that joint N's limits are temporarily overridden

halui.joint.N.unhome bit in
pin for unhoming joint N

halui.joint.selected u32 out
selected joint number (0 ... num_joints—1)

halui.joint.selected.has—fault bit out
status pin selected joint is faulted

halui.joint.selected.home bit in
pin for homing the selected joint

halui.joint.selected.is—homed bit out
status pin telling that the selected joint is homed

halui.joint.selected.on—hard—max-limit bit out
status pin telling that the selected joint is on the positive hardware limit

halui.joint.selected.on—hard—min-limit bit out
status pin telling that the selected joint is on the negative hardware limit

halui.joint.selected.on—soft—max—limit bit out
status pin telling that the selected joint is on the positive software limit

halui.joint.selected.on—soft—min-limit bit out
status pin telling that the selected joint is on the negative software limit

halui.joint.selected.override—limits bit out
status pin telling that the selected joint’s limits are temporarily overridden

halui.joint.selected.unhome bit in
pin for unhoming the selected joint
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Joint jogging (N = joint number (0 ... num_joints—1))

Axis

Axis

52

halui.joint.jog—deadband float in
pin for setting jog analog deadband (jog analog inputs smaller/slower than this (in absolute value) are
ignored).

halui.joint.jog—speed float in
pin for setting jog speed for plus/minus jogging.
halui.joint.N.analog float in

pin for jogging the joint N using an float value (e.g. joystick). The value, typically set between 0.0 and
*1.0, is used as a jog—speed multiplier.

halui.joint.N.increment float in
pin for setting the jog increment for joint N when using increment—plus/minus

halui.joint.N**.increment—minus bit in
arising edge will will make joint N jog in the negative direction by the increment amount

halui.joint.N.increment—plus bit in
arising edge will will make joint N jog in the positive direction by the increment amount

halui.joint.N.minus bit in
pin for jogging joint N in negative direction at the halui.joint.jog—speed velocity

halui.joint.N.plus bit in
pin for jogging joint N in positive direction at the halui.joint.jog—speed velocity

halui.joint.selected.increment float in
pin for setting the jog increment for the selected joint when using increment—plus/minus

halui.joint.selected.increment—minus bit in
arising edge will will make the selected joint jog in the negative direction by the increment amount

halui.joint.selected.increment—plus bit in
arising edge will will make the selected joint jog in the positive direction by the increment amount

halui.joint.selected.minus bit in
pin for jogging the selected joint in negative direction at the halui.joint.jog—speed velocity

halui.joint.selected.plus
pin for jogging the selected joint bit in in positive direction at the halui.joint.jog—speed velocity

L = axis letter (xyzabcuvw)

halui.axis.L.select bit in
pin for selecting axis by letter

halui.axis.L.is—selected bit out
status pin that axis L is selected

halui.axis.L.pos—commanded float out float out
Commanded axis position in machine coordinates

halui.axis.L.pos—feedback float out float out
Feedback axis position in machine coordinates

halui.axis.L.pos—relative float out float out
Commanded axis position in relative coordinates

Jogging

L = axis letter (xyzabcuvw)

halui.axis.jog—deadband float in

pin for setting jog analog deadband (jog analog inputs smaller/slower than this (in absolute value) are
ignored)
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halui.axis.jog—speed float in
pin for setting jog speed for plus/minus jogging.

halui.axis.L.analog float in
pin for jogging the axis L using an float value (e.g. joystick). The value, typically set between 0.0 and
*1.0, is used as a jog—speed multiplier.

halui.axis.L.increment float in
pin for setting the jog increment for axis L when using increment—plus/minus

halui.axis.L**.increment—minus bit in
arising edge will will make axis L jog in the negative direction by the increment amount

halui.axis.L.increment—plus* bit in
arising edge will will make axis L jog in the positive direction by the increment amount

halui.axis.L.minus bit in
pin for jogging axis L in negative direction at the halui.axis.jog—speed velocity

halui.axis.L.plus bit in

pin for jogging axis L in positive direction at the halui.axis.jog—speed velocity
halui.axis.selected u32 out

selected axis (by index: 0:x 1:y 2:z 3:a 4:b S:cr 6:u 7:v 8:w)

halui.axis.selected.increment float in
pin for setting the jog increment for the selected axis when using increment—plus/minus

halui.axis.selected.increment-minus bit in
arising edge will will make the selected axis jog in the negative direction by the increment amount

halui.axis.selected.increment—plus bit in
arising edge will will make the selected axis jog in the positive direction by the increment amount

halui.axis.selected.minus bit in
pin for jogging the selected axis in negative direction at the halui.axis.jog—speed velocity

halui.axis.selected.plus FIXME MISSING
pin for jogging the selected axis bit in in positive direction at the halui.axis.jog—speed velocity

Flood coolant
halui.flood.is—on bit out
pin for flood is on

halui.flood.off bit in
pin for stopping flood

halui.flood.on bit in
pin for starting flood

Feed Override
halui.feed—override.count—enable bit in (default: TRUE)*
When TRUE, modify feed override when counts changes.

halui.feed—override.counts s32 in
counts X scale = feed override percentage

halui.feed—override.decrease bit in
pin for decreasing the FO (—=scale)

halui.feed—override.direct—value bit in
pin to enable direct value feed override input

halui.feed—override.increase bit in
pin for increasing the FO (+=scale)

halui.feed—override.reset bit in
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pin for resetting the FO (scale=1.0)

halui.feed—override.scale float in
pin for setting the scale on changing the FO

halui.feed—override.value float out
current feed override value

Rapid Override
halui.rapid—override.count—enable bit in (default: TRUE)*
When TRUE, modify rapid override when counts changes.

halui.rapid—-override.counts s32 in
counts X scale = rapid override percentage

halui.rapid—override.decrease bit in
pin for decreasing the rapid override (—=scale)

halui.rapid—-override.direct—value bit in
pin to enable direct value rapid override input

halui.rapid—override.increase bit in
pin for increasing the rapid override (+=scale)

halui.rapid—override.reset bit in
pin for resetting the rapid override (scale=1.0)

halui.rapid—override.scale float in
pin for setting the scale on changing the rapid override

halui.rapid-override.value float out
current rapid override value
E—-stop
halui.estop.activate bit in
pin for setting E—stop (LinuxCNC internal) On

halui.estop.is—activated bit out
pin for displaying E—stop state (LinuxCNC internal) On/Off

halui.estop.reset bit in
pin for resetting E—stop (LinuxCNC internal) Off

Homing
halui.home-all bit in
pin for requesting home—all (only available when a valid homing sequence is specified)

SEE ALSO
axis(1), iocontrol(1)
BUGS

None known at this time.

AUTHOR
Written by Alex Joni, as part of the LinuxCNC project. Updated by John Thornton

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues

COPYRIGHT
Copyright © 2006 Alex Joni.

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME
hbmgui — Vismach Virtual Machine GUI

DESCRIPTION

hbmgui is one of the sample Vismach GUIs for LinuxCNC, simulating a Horizontal Boring Machine.
See the main LinuxCNC documentation for more details.

https://linuxcnc.org/docs/html/gui/vismach.html
SEE ALSO

linuxcne(1)

Much more information about LinuxCNC and HAL is available in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/LinuxCNC/.

BUGS

None known at this time.

AUTHOR
This man page written by Andy Pugh, as part of the LinuxCNC project.

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues.

COPYRIGHT
Copyright © 2020 Andy Pugh.

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME
hexagui — Vismach Virtual Machine GUI

DESCRIPTION

hexagui is one of the sample Vismach GUIs for LinuxCNC, simulating a Horizontal Boring Machine.
See the main LinuxCNC documentation for more details.

https://linuxcnc.org/docs/html/gui/vismach.html
SEE ALSO

linuxcne(1)

Much more information about LinuxCNC and HAL is available in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/LinuxCNC/.

BUGS

None known at this time.

AUTHOR
This man page written by Andy Pugh, as part of the LinuxCNC project.

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues

COPYRIGHT
Copyright © 2020 Andy Pugh. This is free software; see the source for copying conditions. There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME

hy_gt_vfd — HAL non-realtime component for Huanyang GT-series VFDs
SYNOPSIS

hy_gt_vfd [OPTIONS]
DESCRIPTION

The hy_gt_vfd component interfaces a Huanyang GT—series VFD to the LinuxCNC HAL. The VFD is
connected via RS—485 serial to the LinuxCNC computer.

HARDWARE SETUP

At least some Huanyang GT VFDs must be physically modified to enable Modbus communication.

The circuit board location marked "SW1" is identified in the manual as "Switch of terminal resistor for
RS485 communication”. On the only VFD I have experience with, the circuit board contained no switch at
that location, instead holding a pair of crossed jumper wires (top—left pad connected to bottom-right pad,
top—right to bottom—left). In this configuration, no Modbus communication is possible. We had to desolder
the two crossed jumper wires and re—solder them parallel to each other (top—left to bottom—left, top—right
to bottom-right).

FIRMWARE SETUP
The Huanyang GT VFD must be configure via the faceplate to talk Modbus with LinuxCNC. Consult the
Operation section of the Huanyang GT—series Inverter Manual for details. Set the following parameters:

P0.01 =2
Set Run Command Source to Modbus serial port.

P0.03
Set Maximum Frequency to the maximum frequency you want the VFD to output, in Hz.

P0.04
Set Upper Frequency Limit to the maximum frequency you want the VFD to output, in Hz. This
should be the same as the value in P0.03.

P0.05
Set Lower Frequency Limit to the minimum frequency you want the VFD to output, in Hz.

P0.07 =7

Set Frequency A Command Source to Modbus serial port.
P2.01=1727?

Set Motor Rated Power to the motor’s power rating in kW.
P2.02 =777

Set Motor Rated Frequency to the motor’s max frequency in Hz.
P2.03 =177?

Set Motor Rated Speed to the motor’s speed in RPM at its rated maximum frequency.
P2.04 =777

Set Motor Rated Voltage to the motor’s maximum voltage, in Volts.
P2.05=177?

Set Motor Rated Current to the motor’s maximum current, in Amps.
PC.00=1

Set Local Address to 1. This matches the default in the hy_gt_vfd driver, change this if your setup has
special needs.

PC.01=5
Set baud rate selection to 5 (38400 bps). This matches the default in the hy_gt_vfd driver, change this
if your setup has special needs.

0=12001=24002 =4800 3 =9600 4 = 19200 5 = 38400
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PC.02=0
Set Data Format (8n1 RTU). This matches the default in the hy_gt_vfd driver, change this if your setup
has special needs.

PC.03=1
Set Communication Delay Time to 1 ms. This is expected by the hy_gt_vfd driver.
OPTIONS
-b, —bits N
(default 8) For Modbus communication. Set number of data bits to N. N must be between 5 and 8
inclusive.

—p, ——parity [Even,0Odd,None]
(default None) For Modbus communication. Set serial parity to Even, Odd, or None.

-r, —rate N
(default 38400) For Modbus communication. Set baud rate to N. It is an error if the rate is not one of
the following: 1200, 2400, 4800, 9600, 19200, 38400

—s, ——stopbits [1,2]
(default 1) For Modbus communication. Set serial stop bits to 1 or 2.

—t, ——target N
(default 1) For Modbus communication. Set Modbus target (slave) number. This must match the
device number you set on the Huanyang GT VFD.

—d, ——device PATH
(default /dev/ttySO) For Modbus communication. Set the name of the serial device node to use.

—v, ——verbose
Turn on verbose mode.

—S, ——motor-max-speed RPM
The motor’s max speed in RPM. This must match the motor speed value configured in VFD register
P2.03.

-F, ——max—frequency HZ
This is the maximum output frequency of the VFD in Hz. It should correspond to the motor’s rated
max frequency, and to the maximum and upper limit output frequency configured in VFD register
P0.03 and P0.04.

—f, ——min—frequency HZ
This is the minimum output frequency of the VFD in Hz. It should correspond to the minimum output
frequency configured in VFD register P0.05.

PINS
hy_gt_vfd.period (float, in)
The period for the driver’s update cycle, in seconds. This is how frequently the driver will wake up,
check its HAL pins, and communicate with the VFD. Must be between 0.001 and 2.000 seconds.
Default: 0.1 seconds.

hy_gt_vfd.speed—cmd (float, in)
The requested motor speed, in RPM.

hy_gt_vfd.speed—fb (float, out)
The motor’s current speed, in RPM, reported by the VFD.

hy_gt_vfd.at—speed (bit, out)
True when the drive is on and at the commanded speed (within 2%), False otherwise.

hy_gt_vfd.freq—cmd (float, out)
The requested output frequency, in Hz. This is set from the .speed—cmd value, and is just shown for
debugging purposes.

hy_gt_vfd.freq—fb (float, out)
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The current output frequency of the VFD, in Hz. This is reported from the VFD to the driver.

hy_gt_vfd.spindle—on (bit, in)
Set this pin True to command the spindle on, at the speed requested on the .speed—cmd pin. Set this
pin False to command the spindle off.

hy_gt_vfd.output—voltage (float, out)
The voltage that the VFD is current providing to the motor, in Volts.

hy_gt_vfd.output—current (float, out)
The current that the motor is currently drawing from the VFD, in AmpA Tes.

hy_gt_vfd.output—power (float, out)
The power that the motor is currently drawing from the VFD, in Watts.

hy_gt_vfd.dc-bus—volts (float, out)
The current voltage of the VFD’s internal DC power supply, in Volts.

hy_gt_vfd.modbus—errors (u32, out)
A count of the number of modbus communication errors between the driver and the VFD. The driver
is resilient against communication errors, but a large or growing number here indicates a problem that
should be investigated.

hy_gt_vfd.input—terminal (float, out)
The VFD’s input terminal register.

hy_gt_vfd.output—terminal (float, out)
The VFD’s output terminal register.

hy_gt_vfd.AIl (float, out)
The VFD’s All register.

hy_gt_vfd.AI2 (float, out)
The VFD’s AI2 register.

hy_gt_vfd.HDI-frequency (float, out)
The VFD’s HDI—frequency register.

hy_gt_vfd.external-counter (float, out)
The VFD’s external counter register.

hy_gt_vfd.fault—info (float, out)
The VFD’s fault info register in floating point representation. This is kept for backwards compatibility
with existing setups and will be removed in the future.

hy_gt_vfd.fault—info—code (u32, out)
The VFD’s fault code register value. Introduced in LinuxCNC version 2.10. 0x00 if no fault is
detected, see GT Series Inverter Manual page 87 for list of fault codes.

ISSUES
The VFD produces the output frequency that it sends to the motor by adding a manually specified offset to
the frequency command it gets over modbus.

The manual offset is controlled by pressing the Up/Down arrows on the faceplate while the VFD is turning
the motor.

If you command a speed on the .speed—cmd pin and get a different speed reported on the .speed—fb pin,
first verify that the VFD registers listed in the FIRMWARE SETUP section above and the driver’s
command-line arguments all agree with the info on the motor’s name plate. If you still aren’t getting the
speed you expect, zero the VFD’s frequency offset by starting the motor running, then pressing the
Up/Down buttons to zero the offset.
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AUTHOR

Sebastian Kuzminsky

LICENSE
GPL-2.0+
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NAME
hy_vfd — HAL non—realtime component for Huanyang VFDs

SYNOPSIS
hy_vfd [OPTIONS]

DESCRIPTION
This component connects the Huanyang VFED to the LinuxCNC HAL via a serial (RS—485) connection.

The Huanyang VFD must be configured via the face plate user interface to accept serial communications:

PD001 =2
Set register PD001 (source of run commands) to 2 (communication port).

PD002 =2
Set register PD002 (source of operating frequency) to 2 (communication port).

PD004
Set register PD004 (Base Frequency) according to motor specs. This is the rated frequency of the
motor from the motor’s name plate, in Hz.

PD005
Set register PD005 (max frequency) according to motor specs. This is the maximum frequency of the
motor’s power supply, in Hz.

PDO11
Set register PDO11 (min frequency) according to motor specs. This is the minimum frequency of the
motor’s power supply, in Hz.

PD141
Set register PD141 (rated motor voltage) according to motor name plate. This is the motor’s maximum
voltage, in Volts.

PD142
Set register PD142 (rated motor current) according to motor name plate. This is the motor’s maximum
current, in Ampere.

PD143
Set register PD143 (Number of Motor Poles) according to motor name plate.

PD144
Set register PD144 (rated motor revolutions) according to motor name plate. This is the motor’s speed
in RPM at 50 Hz. Note: This is not the motor’s max speed (unless the max motor frequency happens
to be 50 Hz)!

PD163 =1
Set register PD163 (communication address) to 1. This matches the default in the hy_vfd driver,
change this if your setup has special needs.

PD164 =2
Set register PD164 (baud rate) to 2 (19200 bps). This matches the default in the hy_vfd driver, change
this if your setup has special needs.

PD165=3
Set register PD165 (communication data method) to 3 (8n1 RTU). This matches the default in the
hy_vfd driver, change this if your setup has special needs. Note that the hy_vfd driver only supports
RTU communication, not ASCII.

Consult the Huanyang instruction manual for details on using the face plate to program the VFDs registers,
and alternative values for the above registers.

Access to devices such as /dev/ttyUSBO is restricted to members of the "dialout" group. If you see error
messages such as open: Permission denied ERROR Can’t open the device /dev/ttyUSBO0 (errno 13)
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Check your groups membership with the command groups Then add your user to the dialout group with
sudo addgroup your—username dialout You will need to log out and back in again for this to take effect.

OPTIONS

62

—d, ——device <path>
Set the name of the serial device node to use (defaults to /dev/ttyS0).

—g, ——debug
Turn on debug messages. Note that if there are serial errors, this may become annoying. Debug mode
will cause all serial communication messages to be printed in hex on the terminal.

-y, —regdump
Print the current value of all registers as soon as the VFD is enabled.

—n, ——hame string
Sets the name of the HAL module. The HAL comp name will be set to string, and all pin and
parameter names will begin with string (defaults to hy_vfd).

—b, ——bits n
Set number of data bits to n, where n must be from 5 to 8 inclusive. This must match the setting in
register PD165 of the Huanyang VFD (defaults to 8).

—p, ——parity [even,odd,none]
Set serial parity to even, odd, or none. This must match the setting in register PD165 of the Huanyang
VED (default odd).

-1, ——rate n
Set baud rate to n. It is an error if the rate is not one of the following: 110, 300, 600, 1200, 2400, 4800,
9600, 19200, 38400, 57600, 115200. This must match the setting in register PD164 of the Huanyang
VFD (defaults to 38400).

—s, ——stopbits [1,2]
Set serial stop bits to 1 or 2. This must match the setting in register PD165 of the HuanyangVFD
(defaults to 1).

—t, ——target n
Set HYCOMM target (slave) number. This must match the device number you set on the Hyanyang
VED in register PD163 (defaults to 1).

—F, ——max—frequency n
If specified, program register PD005 of the VFD with the specified max frequency of n Hz (and use
the same max frequency in the hy_vfd driver). If not specified, read the max frequency to use from
register PD00S5 of the VFD (default: read from VFD).

—f, ——min—frequency n
If specified, program register PDO11 of the VFD with the specified minimum frequency of <n> Hz
(and use the same minimum frequency in the hy_vfd driver). If not specified, read the minimum
frequency to use from register PDO11 of the VFD (default: read from VFD).

—V, ——motor—voltage n
If specified, program register PD141 of the VFD with the specified max motor voltage of n Volts. If
not specified, read the max motor voltage from register PD141 of the VFD (default: read from VFD).

—I, ——motor—current n
If specified, program register PD142 of the VFD with the specified max motor current of n Amps. If
not specified, read the max motor current from register PD142 of the VFD (default: read from VFD).

—S, ——motor—speed n
(default: compute from value read from VFD P144) This command-line argument is the motor’s max
speed. If specified, compute the motor’s speed at 50 Hz from this argument and from the motor’s max
frequency (from the ——max—frequency argument or from PO11 if ——max—frequency is not specified)
and program register PD144 of the VFD. If not specified, read the motor’s speed at 50 Hz from
register P144 of the VFD, and use that and the max frequency to compute the motor’s max speed.
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—P, ——motor—poles n
(default: read value from VFD P143) This command—line argument is the number of poles in the
motor. If specified, this value is sent to the VFD’s register PD143. If not specified, the value is read
from PD143 and reported on the corresponding HAL pin.

—x, ——register PDnnn=mmm n
Set a specific register to a new value. Can be used to set up to 10 registers. Parameters will "stick" (but
only after hy_vfd.enable has been set true) so to set more than ten parameters it is possible to
repeatedly load the driver with a set of registers to set then enable (setp hy_vfd.enable 1) and unload
(unload hy_vfd) the driver at a halrun(1) prompt. For example:

loadusr —W hy_vfd —d /ttyUSBO —register PD014=30 —register PD015=30
Will set both ramp1 times to 3 seconds. The values should be scaled according to the manual data. The

example above uses values with a resolution of 0.1 seconds, so the numbers are 10x larger than the
required value.

PINS
<name> .enable (bit, in)

Enable communication from the hy_vfd driver to the VFD.
<name>.SetF (float, out), <name>.OutF (float, out), <name>.OutA (float, out), <name> Rott (float, out),
<name>.DCV (float, out), <name>.ACV (float, out), <name>.Cont (float, out), <name>.Tmp (float, out),
<name > .spindle—forward (bit, in), <name>.spindle—reverse (bin, in), <name>.spindle—on (bin, in),
<name>.CNTR (float, out), <name>.CNST (float, out), <name>.CNST-run (bit, out),
<name>.CNST—jog (bit, out), <name>.CNST-command-rf (bit, out), <name>.CNST—running (bit, out),
<name>.CNST—jogging (bit, out), <name>.CNST—running—tf (bit, out), <name>.CNST-bracking (bit,
out), <name>.CNST—-track—start (bit, out), <name>.speed—command (float, in),
<name > .spindle—speed—fb (float, out)

Current spindle speed as reported by Huanyang VFD (rpm).
<name > .spindle—speed—fb—rps (float, out)

Current spindle speed as reported by Huanyang VFD (rps).
<name > .spindle—at—speed—tolerance (float, in)

Spindle speed error tolerance. If the actual spindle speed is within .spindle—at—speed—tolerance of the

commanded speed, then the .spindle—at—speed pin will go True. The default

.spindle—at—speed—tolerance is 0.02, which means the actual speed must be within 2% of the

commanded spindle speed.
<name > .spindle—at—speed (bit, out)

True when the current spindle speed is within .spindle—at—speed—tolerance of the commanded speed.
<name> frequency—command (float, out), <name>.max—freq (float, out), <name>.base—freq (float, out),
<name> freq—lower—limit (float, out), <name>.rated—motor—voltage (float, out),
<name > rated—motor—current (float, out), <name >.rated—motor—rev (float, out), <name>.motor—poles
(u32, out), <name>.hycomm-ok (bit, out), <name>.error—count (s32, RO), <name>.retval (u32, R0)

== AUTHOR
Sebastian Kuzminsky

LICENSE

GPL
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NAME

image-to-gcode — converts bitmap images to G—code
SYNOPSIS
image—to—gcode

DESCRIPTION
image—to—gcode converts a bitmap image to G—code inteerpreting the brightness of each pixel as a
Z—-height.

SEE ALSO

linuxcne(1)
Detailed docs: https://linuxcnc.org/docs/devel/html/gui/image—to—gcode.html

Much more information about LinuxCNC and HAL is available in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/LinuxCNC/.

BUGS

None known at this time.

AUTHOR
This man page written by Andy Pugh, as part of the LinuxCNC project.

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues.

COPYRIGHT
Copyright © 2020 Andy Pugh.

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

64 11/22/2024 LinuxCNC



INIVAR(1) LinuxCNC Documentation INIVAR(1)

NAME
inivar — Query an INI file
SYNOPSIS
inivar —var variable [-sec section] [-num occurrence_number] [—-tildeexpand] [—ini FILE]
DESCRIPTION
Prints to stdout the INI file result of a variable—in—section search, useful for scripts that want to pick things
out of INI files.

Uses emc.ini as default filename. variable needs to be supplied. If section is omitted, first instance of
variable will be looked for in any section. Otherwise, only a match of the variable in section will be
returned.

OPTIONS
—var variable
The variable to search for, if multiple matches exists and —num is not specified, the first match is
returned.

—sec section
The section to search in, if omitted, all sections are searched.

—num occurrence_number
The occurrence number specifies which instance of the variable within the FILE, and section if
provided, should be returned. If omitted, the first matching occurrence is returned.

—tildeexpand
Replace the tilde (*) with the home directory path (equivalent to $(HOME)) in the value obtained from
variable in FILE.
—ini FILE
The INI file to search in, defaults to emc.ini.
EXIT STATUS

0
Success.

variable was not found.
-1
Failure.

BUGS

None known at this time.

AUTHOR
This man page written by Andy Pugh, as part of the LinuxCNC project.

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues.

COPYRIGHT
Copyright (c) 2020 Andy Pugh.

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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10, iocontrol — interacts with HAL or G—code in non-realtime

SYNOPSIS

[EMCIO] EMCIO =io

DESCRIPTION

PINS

66

I/O control handles I/O tasks like coolant, toolchange and E—stop. The signals are turned on and off in
non-realtime with G—code or in the case of E—stop in HAL.

The following pins are created by the non—realtime IO controller, usually found in
$LINUXCNC_HOME/bin/io.

iocontrol is a non—realtime process — if you have strict timing requirements or simply need more I/O,
consider using the realtime synchronized I/O provided by motion(9) instead.

The INI file is searched for in the directory from which halcmd was run, unless an absolute path is
specified.

iocontrol.0.coolant-flood (Bit, Out)
TRUE when flood coolant is requested.

iocontrol.0.coolant-mist (Bit, Out)
TRUE when mist coolant is requested.

iocontrol.).emc—enable—in (Bit, In)
Should be driven FALSE when an external E—stop condition exists.

iocontrol.0.tool-change (Bit, Out)
TRUE when a tool change is requested.

iocontrol.0.tool-changed (Bit, In)
Should be driven TRUE when a tool change is completed.

iocontrol.0.tool-number (s32, Out)
Current tool number.

iocontrol.0.tool-prep—number (s32, Out)
The number of the next tool, from the RS274NGC T-word.

iocontrol.0.tool—prep—pocket (s32, Out)
This is the pocket number (location in the tool storage mechanism) of the tool requested by the most
recent T-word.

iocontrol.0.tool-prepare (Bit, Out)
TRUE when a Tn tool prepare is requested.

iocontrol.0.tool-prepared (Bit, In)
Should be driven TRUE when a tool prepare is completed.

iocontrol.0.user—enable—out (Bit, Out)
FALSE when an internal E-stop condition exists.

iocontrol.0.user-request—enable (Bit, Out)
TRUE when the user has requested that E—stop be cleared.

iocontrol.0.tool-prep—index (s32, Out)
10’s internal array index of the prepped tool requested by the most recent T-word. 0 if no tool is
prepped. On Random toolchanger machines this is the tool’s pocket number (i.e., the same as the
tool—-prep—pocket pin), on Non—random toolchanger machines this is a small integer corresponding to
the tool’s location in the internal representation of the tool table. This parameter returns to O after a
successful tool change (M6).
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REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues.

AUTHOR
Derived from a work by Fred Proctor & Will Shackleford.

COPYRIGHT
Copyright © 2004 the LinuxCNC project.

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME

latency-histogram — plot a histogram of machine latency

SYNOPSIS
latency—histogram [—?|—-help] [-—base ns] [-—servo ns] [-—bbinsize ns] [--sbinsize ns] [-—bbins 7s]
[——sbins ns] [--logscale 0|1] [-—text nore] [-—show] [-—nobase] [--verbose] [-—nox]

DESCRIPTION
The latency test is important when configuring a LinuxCNC system. An adjunct to the standard latency—test
latency—histogram plots the distribution of latency. This can be useful to get a feel for how frequent the
high latency excursions are.

LinuxCNC and HAL should not be running, stop with halrun —U. Large number of bins and/or small
binsizes will slow updates. For single thread, specify ——nobase (and options for servo thread). Measured
latencies outside of the +/— bin range are reported with special end bars. Use ——show to show count for the
off—chart [pos|neg] pin.

More details: https://linuxcnc.org/docs/html/install/latency—test.html
OPTIONS
-2, —help
Show options and exit.

*——base* ns_
base thread interval, default: 25000, min: 5000

*——gervo*_ ns_
servo thread interval, default: 1000000, min: 25000

*——bbinsize* ns_
base bin size, default: 100

*——gsbinsize*_ ns_
servo bin size, default: 100

*——bbins*_ns_
base bins, default: 200

*——gsbins*_ns_

servo bins, default: 200
*——Jogscale*_ 0|1_

y axis log scale, default: 1

*——text* _note_
additional note, default:

——show
show count of undisplayed bins

——nobase
servo thread only

——verbose
progress and debug

——nox
no GUI, display elapsed, min, max, sdev for each thread

SEE ALSO
latency—plot(1), latency—test(1), linuxcnc(1)

Much more information about LinuxCNC and HAL is available in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/linuxcnc/.
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BUGS

None known at this time.

AUTHOR
This man page written by Andy Pugh, as part of the LinuxCNC project.

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues.

COPYRIGHT
Copyright © 2020 Andy Pugh.

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME

latency-plot — another way to view latency numbers

SYNOPSIS
latency—plot [ -? | —help ] [ -H | —hal ] [ -b | ——base ns ] [ —s | ——servo ns ] [ -t | ——time ms ] [
——relative | [ ——actual |

DESCRIPTION
latency—plot makes a strip chart recording for a base and a servo thread. It may be useful to see spikes in
latency when other applications are started or used. Mainly superseded by latency—histogram.

LinuxCNC and HAL should not be running, stop with halrun —U.

More details: https://linuxcnc.org/docs/html/install/latency—test.html

OPTIONS
—-?, —help
Show options and exit.

-H, —hal, -b, ——base ns
base thread interval in nanoseconds, default: 25000

—S, ——Servo ns
servo thread interval in nanoseconds, default: 1000000

—t, ——time ms
report interval in milliseconds, default: 1000, min: 100, max: 10000

——relative
relative clock time (default)

——actual
actual clock time

SEE ALSO

latency-histogram(1), latency—test(1), linuxcne(1)

Much more information about LinuxCNC and HAL is available in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/linuxcnc/.

BUGS

None known at this time.

AUTHOR
This man page written by Andy Pugh, as part of the LinuxCNC project.

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues.

COPYRIGHT
Copyright © 2020 Andy Pugh.

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME

latency-test — test the realtime system latency
SYNOPSIS

latency—test [——help] [base—period [servo—period]]
DESCRIPTION

latency—test runs a simple latency test.

Use latency—test ——help for a description of available options.

SEE ALSO

linuxcne(1)
https://linuxcnc.org/docs/html/install/latency—test.html

Much more information about LinuxCNC and HAL is available in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/LinuxCNC/.

BUGS

None known at this time.

AUTHOR
This man page written by Andy Pugh, as part of the LinuxCNC project.

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues.

COPYRIGHT
Copyright © 2020 Andy Pugh.

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME
lineardelta — Vismach Virtual Machine GUI

DESCRIPTION
lineardelta is one of the sample Vismach GUIs for LinuxCNC, simulating a delta robot with linear
actuators

SEE ALSO

linuxcne(1)

See the main LinuxCNC documentation for more details. https://linuxcnc.org/docs/html/gui/vismach.html

BUGS

None known at this time.

AUTHOR
This man page written by Andy Pugh, as part of the LinuxCNC project.

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues.

COPYRIGHT
Copyright © 2020 Andy Pugh.

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME

linuxcnc_info — collects information about the LinuxCNC version and the host

SYNOPSIS

linuxcenc_info

DESCRIPTION
linuxenc_info supplies information about the LinuxCNC version and system info. It creates a text file and
opens it in the default text editor.

SEE ALSO

linuxcne(1)

Much more information about LinuxCNC and HAL is available in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/LinuxCNC/.

BUGS

It appears to hang until the text editor is closed.

AUTHOR
This man page written by Andy Pugh, as part of the LinuxCNC project.

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues.

COPYRIGHT
Copyright © 2020 Andy Pugh.

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

LinuxCNC 11/22/2024 73



LINUXCNC_MODULE_HELP(1) LinuxCNC Documentation LINUXCNC_MODULE_HELP(1)

NAME

linuxcnc_module_helper — controls root access for system hardware

SYNOPSIS

linuxcne_module_helper

DESCRIPTION

This module exists to give root access to system hardware for LinuxCNC. It is not directly useful to users.

SEE ALSO

linuxcne(1)

Much more information about LinuxCNC and HAL is available in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/LinuxCNC/.

BUGS

None known at this time.

AUTHOR
This man page written by Andy Pugh, as part of the LinuxCNC project.

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues.

COPYRIGHT
Copyright © 2020 Andy Pugh.

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME

linuxcnc_var — retrieves LinuxCNC variables

SYNOPSIS

linuxenc_var [ varname | all |

DESCRIPTION
FIXME: missing

OPTIONS

Option all returns varname=value for all supported varnames

Varnames supported: LINUXCNCVERSION LINUXCNC_AUX_GLADEVCP
LINUXCNC_AUX_EXAMPLES REALTIME RTS HALLIB_DIR

SEE ALSO

linuxcne(1)

Much more information about LinuxCNC and HAL is available in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/LinuxCNC/.

BUGS

None known at this time.

AUTHOR
This man page written by Andy Pugh, as part of the LinuxCNC project.

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues.

COPYRIGHT
Copyright © 2020 Andy Pugh.

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME

linuxcncled — LinuxCNC Graphical User Interface for LCD character display
SYNOPSIS

linuxencled —ini <IN file>
DESCRIPTION

linuxcencled is one of the Graphical User Interfaces (GUI) for LinuxCNC. It gets typically run by the
runscript. Linuxcncled is designed to run on a 4 x 20 LCD character display. It is not clear if it has ever
worked.

OPTIONS
INI file
The INI file is the main piece of an LinuxCNC configuration. It is not the entire configuration; there
are various other files that go with it (NML files, HAL files, TBL files, VAR files). It is, however, the
most important one, because it is the file that holds the configuration together. It can adjust a lot of
parameters itself, but it also tells LinuxCNC which other files to load and use.

SEE ALSO

linuxcne(1)

Much more information about LinuxCNC and HAL is available in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/LinuxCNC/.

BUGS

None known at this time.

AUTHOR
This man page written by Andy Pugh, as part of the LinuxCNC project.

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues.

COPYRIGHT
Copyright © 2020 Andy Pugh.

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME

linuxcncmkdesktop — create a desktop icon for LinuxCNC

SYNOPSIS

linuxcnemkdesktop

DESCRIPTION
linuxenemkdesktop Script used by pickconfig to create a desktop icon for LinuxCNC.

SEE ALSO

linuxcne(1)

Much more information about LinuxCNC and HAL is available in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/LinuxCNC/.

BUGS

None known at this time.

AUTHOR
This man page written by Andy Pugh, as part of the LinuxCNC project.

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues.

COPYRIGHT
Copyright © 2020 Andy Pugh.

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME

linuxcncrsh — text—mode interface for commanding LinuxCNC over the network

SYNOPSIS

linuxcnersh [OPTIONS] [-—— LINUXCNC_OPTIONS]

DESCRIPTION

The command linuxcnersh is a fully—functional text—based user interface for LinuxCNC. Instead of
popping up a GUI window like AXIS(1) and Touchy(1) do, it processes text—-mode commands that it
receives via the network. A human (or a program) can interface with linuxcncrsh using telnet(1), nc(1) or
similar programs.

It cannot be stressed enough that all features of LinuxCNC are available via the linuxcnersh interface. It
can substitute a graphical Ul or be started in addition to it. If your environment needs to control/monitor
more than one machine from a single location, this text interface may raise your interest. Also, a speech to
text interface may be easier to adapt to this text—based interface than to a graphical one.

OPTIONS

—p,——port PORT_NUMBER
Specify the port for linuxcncrsh to listen on. Defaults to 5007 if omitted.

—n,—name SERVER_NAME
Sets the server name that linuxcncrsh will use to identify itself during handshaking with a new client.
Defaults to EMCNETSVR if omitted.

—-w,——connectpw PASSWORD
Specify the connection password to use during handshaking with a new client. Note that the password
is sent in the clear, so it can be read by anyone who can read packets on the network between the
server and the client. Defaults to EMC if omitted.

—e,——enablepw PASSWORD
Specify the password required to enable LinuxCNC via linuxcncrsh. Note that the password is sent in
the clear, so it can be read by anyone who can read packets on the network between the server and the
client. Defaults to EMCTOO if omitted.

—s,——sessions MAX_SESSIONS
Specify the maximum number of simultaneous connections. Defaults to —1 (no limit) if not specified.

In addition to the options listed above, linuxcncrsh accepts an optional special LINUXCNC_OPTION
at the end:

—ini LINUXCNC_INI_FILE
LinuxCNC INI file to use. The —ini option must be preceded by two dashes: "——". Defaults to emc.ini
if omitted.

STARTING LINUXCNCRSH

78

To use linuxcnersh instead of a normal LinuxCNC GUI like AXIS or Touchy, specify it in your INI file
like this:

[DISPLAY]
DISPLAY=linuxcncrsh

To use linuxcncrsh in addition to a normal GUI, you can either 1. start it at the end of your HAL file, or 2.
run it by hand in a terminal window.

To start it from HAL, add a line like this to the end of your HAL file:

loadusr linuxcnersh [OPTIONS] [-— LINUXCNC_OPTIONS]
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To start it from the terminal, run linuxcncrsh manually like this:

linuxcnersh [OPTIONS] [-—— LINUXCNC_OPTIONS]
CONNECTING

Once LinuxCNC is up and linuxcenersh is running, you can connect to it using telnet or nc or similar:

telnet HOST PORT
HOST is the hostname or IP address of the computer running linuxcncrsh, and PORT is the port it’s
listening on (5007 if you did not give linuxcncrsh the —port option).

NETWORK PROTOCOL

linuxcncrsh accepts TCP connections on the port specified by the ——port option, or 5007 if not specified.

The client sends requests, and the linuxcncrsh server returns replies. Requests consist of a command word
followed by optional command—specific parameters. Requests and most request parameters are case
insensitive. The exceptions are passwords, file paths and text strings.

Requests to linuxcncrsh are terminated with line endings, any combination of one or more \r and \n
characters. Replies from linuxcncrsh are terminated with the sequence \r\n.

The supported commands are as follows:

hello <password> <client> <version>
<password> must match linuxcncrsh’s connect password, or "EMC" if no ——connectpw was supplied.
The three arguments may not contain whitespace. If a valid password was entered the server will
respond with:

HELLO ACK <ServerName> <ServerVersion>
If an invalid password or any other syntax error occurs then the server responds with:

HELLO NAK

get <subcommand> [<parameters> ]
The get command takes one of the LinuxCNC sub—commands (described in the section LinuxCNC
Subcommands, below) and zero or more additional subcommand—specific parameters.

set <subcommand> <parameters>
The set command takes one of the LinuxCNC sub—commands (described in the section LinuxCNC
Subcommands, below) and one or more additional parameters.

quit
The quit command disconnects the associated socket connection.

shutdown
The shutdown command tells LinuxCNC to shutdown and disconnect the session. This command may
only be issued if the Hello has been successfully negotiated and the connection has control of the CNC
(see enable subcommand in the LinuxCNC Subcommands section, below).

help
The help command will return help information in text format over the connection. If no parameters
are specified, it will itemize the available commands. If a command is specified, it will provide usage
information for the specified command. Help will respond regardless of whether a "Hello" has been
successfully negotiated.

LINUXCNC SUBCOMMANDS

Subcommands for get and set are:

echo {on|off}
With get, any on/off parameter is ignored and the current echo state is returned. With set, sets the echo
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state as specified. Echo defaults to on when the connection is first established. When echo is on, all
commands will be echoed upon receipt. This state is local to each connection.

verbose {on|off}
With get, any on/off parameter is ignored and the current verbose state is returned. With set, sets the
verbose state as specified. When verbose mode is on all set commands return positive
acknowledgement in the form

SET <COMMAND> ACK

and text error messages will be issued (FIXME: I don’t know what this means). The verbose state is
local to each connection, and starts out OFF on new connections.

enable { <passwd> | off }
The session’s enable state indicates whether the current connection is enabled to perform control
functions. With get, any parameter is ignored, and the current enable state is returned. With set and a
valid password matching linuxcncrsh’s —enablepw (EMCTOO if not specified), the current
connection is enabled for control functions. "OFF" may not be used as a password and disables control
functions for this connection.

config [TBD]
Unused, ignore for now.

comm_mode { ascii | binary }
With get, any parameter is ignored and the current communications mode is returned. With set, will set
the communications mode to the specified mode. The ASCII mode is the text request/reply mode, the
binary protocol is not currently designed or implemented.

comm_prot <version>
With get, any parameter is ignored and the current protocol version used by the server is returned.
With set, sets the server to use the specified protocol version, provided it is lower than or equal to the
highest version number supported by the server implementation.

inifile
Not currently implemented! With get, returns the string emc.ini. Should return the full path and file
name of the current configuration INI file. Setting this does nothing.

plat
With get, returns the string Linux.

ini <var> <section>
Not currently implemented, do not use! Should return the string value of <var> in section <section>
of the INI file.

debug <value>
With get, any parameter is ignored and the current integer value of EMC_DEBUG is returned. Note
that the value of EMC_DEBUG returned is the from the UI’s INI file, which may be different than
emc’s INI file. With set, sends a command to the EMC to set the new debug level, and sets the
EMC_DEBUG global here to the same value. This will make the two values the same, since they
really ought to be the same.

wait_mode { received | done }
The wait_mode setting controls the wait after receiving a command. It can be "received" (after the
command was sent and received) or "done" (after the command was done). With get, any parameter is
ignored and the current wait_mode setting is returned. With set, set the wait_mode setting to the
specified value.

wait { received | done }
With set, force a wait for the previous command to be received, or done.

set_timeout <timeout>
With set, set the timeout for commands to return to <timeout> seconds. Timeout is a real number. If
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it’s 4 0.0, it means wait forever. Default is 0.0, wait forever.

update { none | auto }
The update mode controls whether to return fresh or stale values for "get" requests. When the update

mode is "none" it returns stale values, when it’s "auto" it returns fresh values. Defaults to "auto" for
new connections. Set this to "none" if you like to be confused.

error
With get, returns the current error string, or "ok" if no error.

operator_display
With get, returns the current operator display string, or "ok" if none.

operator_text
With get, returns the current operator text string, or "ok" if none.

time
With get, returns the time, in seconds, from the start of the epoch. This starting time depends on the
platform.

estop { on | off }
With get, ignores any parameters and returns the current estop setting as "on" or "off". With set, sets
the estop as specified. E—stop "on" means the machine is in the estop state and won’t run.

machine { on | off }
With get, ignores any parameters and returns the current machine power setting as "on" or "off". With
set, sets the machine on or off as specified.

mode { manual | auto | mdi }
With get, ignores any parameters and returns the current machine mode. With set, sets the machine
mode as specified.

mist { on | off }
With get, ignores any parameters and returns the current mist coolant setting. With set, sets the mist
setting as specified.

flood { on | off }
With get, ignores any parameters and returns the current flood coolant setting. With set, sets the flood
setting as specified.

spindle { forward | reverse | increase | decrease | constant | off } { <spindle>}
With get, any parameter is ignored and the current spindle state is returned as "forward", "reverse",
"increase", "decrease", or "off". With set, sets the spindle as specified. Note that "increase" and
"decrease" will cause a speed change in the corresponding direction until a "constant”" command is
sent. If "spindle" is omitted, spindle O is selected. If —1, all spindles are selected.

brake { on | off } {<spindle>}
With get, any parameter is ignored and the current brake setting is returned. With set, the brake is set
as specified. If "spindle" is omitted, spindle O is selected. If —1, all spindles are selected.

tool
With get, returns the id of the currently loaded tool.

tool_offset
With get, returns the currently applied tool length offset.

load_tool_table <file>
With set, loads the tool table specified by <file>.

home {0[1]2|...} | -1
With set, homes the indicated joint or, if —1, homes all joints.

jog_stop joint_number|axis_letter With set, stop any in—progress jog on the specified joint or axis. If
TELEOP_ENABLE is OFF, use joint_number. If TELEOP_ENABLE is ON, use axis_letter.

LinuxCNC 11/22/2024 81



LINUXCNCRSH(1) LinuxCNC Documentation LINUXCNCRSH(1)

82

jog joint_number | axis_letter <speed>
With set, jog the specified joint or axis at <speed>; sign of speed is direction. If TELEOP_ENABLE is
OFF, use joint_number; If TELEOP_ENABLE is ON, use axis_letter.

jog_incr jog_number | axis_letter <speed> <incr>
With set, jog the indicated joint or axis by increment <incr> at the <speed>; sign of speed is direction.
If TELEOP_ENABLE is OFF, use joint_number. If TELEOP_ENABLE is ON, use axis_letter.

feed_override <percent>
With get, any parameter is ignored and the current feed override is returned (as a percentage of
commanded feed). With set, sets the feed override as specified.

spindle_override <percent> { <spindle>}
With get, any parameter is ignored and the current spindle override is returned (as a percentage of
commanded speed). With set, sets the spindle override as specified. If "spindle” is omitted, spindle O is
selected. If —1, all spindles are selected.

abs_cmd_pos [{0[1]...}]
With get, returns the specified axis' commanded position in absolute coordinates. If no axis is
specified, returns all axes' commanded absolute position.

abs_act_pos [{0[1]...}]
With get, returns the specified axis' actual position in absolute coordinates. If no axis is specified,
returns all axes' actual absolute position.

rel_cmd_pos [{0[1]...}]
With get, returns the specified axis' commanded position in relative coordinates, including tool length
offset. If no axis is specified, returns all axes' commanded relative position.

rel_act_pos [{O0[1]...}]
With get, returns the specified axis' actual position in relative coordinates, including tool length offset.
If no axis is specified, returns all axes' actual relative position.

joint_pos [{O[1]...}]
With get, returns the specified joint’s actual position in absolute coordinates, excluding tool length
offset. If no joint is specified, returns all joints' actual absolute position.

pos_offset [{X|Y|Z|R|P|W}]
With get, returns the position offset associated with the world coordinate provided.

joint_limit [{0[1]...}]
With get, returns limit status of the specified joint as "ok", "minsoft", "minhard", "maxsoft", or
"maxhard". If no joint number is specified, returns the limit status of all joints.

joint_fault [{0[1]...}]
With get, returns the fault status of the specified joint as "ok" or "fault". If no joint number is specified,
returns the fault status of all joints.

joint_homed [{0[1]...}]
With get, returns the homed status of the specified joint as "homed" or "not". If no joint number is
specified, returns the homed status of all joints.

mdi <string>
With set, sends <string> as an MDI command.

task_plan_init
With set, initializes the program interpreter.

open <filename>
With set, opens the named file. The <filename> is opened by linuxcnc, so it should either be an
absolute path or a relative path starting in the LinuxCNC working directory (the directory of the active
INI file).

run [<StartLine>]
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With set, runs the opened program. If no StartLine is specified, runs from the beginning. If a StartLine
is specified, start line, runs from that line. A start line of —1 runs in verify mode.

pause
With set, pause program execution.

resume
With set, resume program execution.

abort
With set, abort program or MDI execution.

step
With set, step the program one line.

program
With get, returns the name of the currently opened program, or "none".

program_line
With get, returns the currently executing line of the program.

program_status
With get, returns "idle", "running", or "paused".

program_codes
With get, returns the string for the currently active program codes.

joint_type [<joint>]
With get, returns "linear”, "angular”, or "custom" for the type of the specified joint (or for all joints if
none is specified).

joint_units [ <joint>]
With get, returns "inch", "mm", "cm", or "deg", "rad", "grad", or "custom", for the corresponding
native units of the specified joint (or for all joints if none is specified). The type of the axis (linear or
angular) is used to resolve which type of units are returned. The units are obtained heuristically, based
on the EMC_AXIS_STAT::units numerical value of user units per mm or deg. For linear joints,
something close to 0.03937 is deemed "inch", 1.000 is "mm", 0.1 is "cm", otherwise it’s "custom". For
angular joints, something close to 1.000 is deemed "deg", PI/180 is "rad", 100/90 is "grad", otherwise
it’s "custom".

program_units
Synonym for program_linear_units.

program_linear_units
With get, returns "inch", "mm", "cm", or "none", for the corresponding linear units that are active in
the program interpreter.

program_angular_units
With get, returns "deg", "rad", "grad", or "none" for the corresponding angular units that are active in
the program interpreter.

user_linear_units
With get, returns "inch", "mm", "cm", or "custom", for the corresponding native user linear units of the
LinuxCNC trajectory level. This is obtained heuristically, based on the
EMC_TRAIJ_STAT::linearUnits numerical value of user units per mm. Something close to 0.03937 is

LN

deemed "inch", 1.000 is "mm", 0.1 is "cm", otherwise it’s "custom".

user_angular_units
Returns "deg", "rad", "grad", or "custom" for the corresponding native user angular units of the
LinuxCNC trajectory level. Like with linear units, this is obtained heuristically.

display_linear_units
With get, returns "inch", "mm", "cm", or "custom", for the linear units that are active in the display.
This is effectively the value of linearUnitConversion.
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display_angular_units
With get, returns "deg", "rad", "grad", or "custom", for the angular units that are active in the display.
This is effectively the value of angularUnitConversion.

linear_unit_conversion { inch | mm | cm | auto }
With get, any parameter is ignored and the active unit conversion is returned. With set, sets the unit to
be displayed. If it’s "auto", the units to be displayed match the program units.

angular_unit_conversion { deg | rad | grad | auto }
With get, any parameter is ignored and the active unit conversion is returned. With set, sets the units to
be displayed. If it’s "auto", the units to be displayed match the program units.

probe_clear
With set, clear the probe tripped flag.

probe_tripped
With get, return the probe state — has the probe tripped since the last clear?

probe_value
With get, return the current value of the probe signal.

probe <x> <y> <z>
With set, move toward a certain location. If the probe is tripped on the way stop motion, record the
position and raise the probe tripped flag.

teleop_enable [ on | off ]
With get, any parameter is ignored and the current teleop mode is returned. With set, sets the teleop
mode as specified.

kinematics_type
With get, returns the type of kinematics functions used (identity=1, serial=2, parallel=3, custom=4).

override_limits { on | off }
With get, any parameter is ignored and the override_limits setting is returned. With set, the
override_limits parameter is set as specified. If override_limits is on, disables end of travel hardware
limits to allow jogging off of a limit. If parameters is off, then hardware limits are enabled.

optional_stop {0]1}

With get, any parameter is ignored and the current "optional stop on M1" setting is returned. With set,
the setting is set as specified.

EXAMPLE SESSION

84

This section shows an example session to the local machine (localhost). Bold items are typed by you,
non-bold is machine output. Default values are shown for ——port PORT_NUMBER (5007), ——conectpw
PASSWORD (EMC), and —enablepw PASSWORD (EMCTOO).

The user connects to linuxcncrsh, handshakes with the server (hello), enables machine commanding from
this session (set enable), brings the machine out of E—stop (set estop off) and turns it on (set machine on),
homes all the axes, switches the machine to mdi mode, sends an MDI G—code command, then disconnects
and shuts down LinuxCNC.

> *telnet localhost 5007* +

Trying 127.0.0.1... +

Connected to 127.0.0.1 +

Escape character is "]'". +

*hello EMC user—typing—at—telnet 1.0%* +
HELLO ACK EMCNETSVR 1.1 +

*set enable EMCTOO* +

set enable EMCTOO +

*set mode manual* +

set mode manual +

11/22/2024 LinuxCNC



LINUXCNCRSH(1) LinuxCNC Documentation LINUXCNCRSH(1)

*set estop off* +

set estop off +

*set machine on* +

set machine on +

*set home 0* +

set home O +

*set home 1* +

set home 1 +

*set home 2* +

set home 2 +

*set mode mdi* +

set mode mdi +

*set mdi gOx1* +

set mdi gOx1 +

*help* +

help +

Available commands: Hello <password> <client name> <protocol version>
Get <emc command> Set <emc command> Shutdown Help <command> +
*help get* +

help get +

Usage: Get <emc command> Get commands require that a hello has been
successfully negotiated. Emc command may be one of: Abs_act_pos
Abs_cmd_pos +

¥ EE

*shutdown™® +

shutdown +

Connection closed by foreign host.
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NAME

linuxcnesvr — Allows network access to LinuxCNC internals via NML

SYNOPSIS

linuxcnesvr

DESCRIPTION
FIXME: Missing

SEE ALSO

linuxcne(1)

Much more information about LinuxCNC and HAL is available in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/LinuxCNC/.

BUGS

None known at this time.

AUTHOR
This man page written by Andy Pugh, as part of the LinuxCNC project.

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues.

COPYRIGHT
Copyright © 2020 Andy Pugh.

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME

linuxcnctop — live LinuxCNC status description

SYNOPSIS
linuxcnctop —ini INIFILE

DESCRIPTION

linuxcenctop displays much of the LinuxCNC state in a live format similar to the Linux "top" command.

It is more fully documented in the AXIS GUI documentation but can be run standalone or with other GUIs.

SEE ALSO

linuxcne(1)
https://linuxcnc.org/docs/html/gui/axis.html

Much more information about LinuxCNC and HAL is available in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/LinuxCNC/.

BUGS

None known at this time.

AUTHOR
This man page written by Andy Pugh, as part of the LinuxCNC project.

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues.

COPYRIGHT
Copyright © 2020 Andy Pugh.

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME
maho600gui — Vismach Virtual Machine GUI

DESCRIPTION
maho600gui is one of the sample Vismach GUIs for LinuxCNC, simulating a Maho 600 CNC Milling
Machine.

See the main LinuxCNC documentation for more details.

https://linuxcnc.org/docs/html/gui/vismach.html
SEE ALSO

linuxcne(1)

Much more information about LinuxCNC and HAL is available in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/LinuxCNC/.

BUGS

None known at this time.

AUTHOR
This man page written by Andy Pugh, as part of the LinuxCNC project.

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues.

COPYRIGHT
Copyright © 2020 Andy Pugh.

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME
max5gui — Vismach Virtual Machine GUI

DESCRIPTION
maxSgui is one of the sample Vismach GUIs for LinuxCNC, simulating a 5 axis CNC Milling Machine.

See the main LinuxCNC documentation for more details.

https://linuxcnc.org/docs/html/gui/vismach.html
SEE ALSO

linuxcne(1)

Much more information about LinuxCNC and HAL is available in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/LinuxCNC/.

BUGS

None known at this time.

AUTHOR
This man page written by Andy Pugh, as part of the LinuxCNC project.

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues.

COPYRIGHT
Copyright © 2020 Andy Pugh.

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME

mb2hal — HAL non-realtime component for Modbus

SYNOPSIS

Default component name
loadusr —W mb2hal config=config_file.ini

Custom component name
loadusr —Wn mymodule mb2hal config=config_file.ini

DESCRIPTION

MB2HAL is a generic non—realtime HAL component to communicate with one or more Modbus devices. It
supports Modbus RTU and Modbus TCP.

See https://linuxcnc.org/docs/html/drivers/mb2hal.html for more information.

PINS

90

fnct_01_read_coils:
mb2hal.m.n.bit bit out mb2hal.m.n.bit—inv bit out

fnct_02_read_discrete_inputs:
mb2hal.m.n.bit bit out mb2hal.m.n.bit—inv bit out

fnct_03_read_holding_registers:
mb2hal.m.n.float float out mb2hal.m.n.int s32 out

fnct_04_read_input_registers:
mb2hal.m.n.float float out mb2hal.m.n.int s32 out

fnct_05_write_single_coil:
mb2hal.m.n.bit bit in
NELEMENTS needs to be 1 or PIN_NAMES must contain just one name.

fnct_06_write_single_register:
mb2hal.m.n.float float in

mb2hal.m.n.int s32 in
NELEMENTS needs to be 1 or PIN_NAMES must contain just one name.

Both pin values are added and limited to 65535 (UINT16_MAX). Use one and let the other open (read
as 0).

fnct_15_write_multiple_coils:
mb2hal.m.n.bit bit in

fnct_16_write_multiple_registers:
mb2hal.m.n.float float in

mb2hal.m.n.int s32 in
Both pin values are added and limited to 65535 (UINT16_MAX). Use one and let the other open (read
as 0).

Each transaction
mb2hal.m.num_errors u32 in
Error counter
m = HAL_TX_NAME or transaction number if not set n = element number (NELEMENTYS)

Example:

mb2hal.00.01.int (TRANSACTION_00, second register)
mb2hal.readStatus.01.bit (HAL_TX_NAME-=readStatus, first bit)
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AUTHOR

Victor Rocco

LICENSE
GPL
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NAME
mdi — Send G—code commands from the terminal to the running LinuxCNC instance

SYNOPSIS

mdi

DESCRIPTION
mdi sends G—code commands to LinuxCNC. The command starts an envirmonemt in which G—code
commands are sent to the interpreter and machine feedback is displayed.

USAGE

send a single command and exit:
mdi m2 s1400
interactive session

$mdi

MDI> m3 s1000
MDI> GO X100
MDI>“ "Z
$stopped

SEE ALSO

linuxcne(1)

Much more information about LinuxCNC and HAL is available in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/LinuxCNC/.

BUGS

None known at this time.

AUTHOR
This man page written by Andy Pugh, as part of the LinuxCNC project.

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues.

COPYRIGHT
Copyright © 2020 Andy Pugh.

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME
mdro — manual only Digital Read Out (DRO)

SYNOPSIS
mdro [-V] [-p point_size] [-m] [-] file.var] [axes]

DESCRIPTION
mdro is a manual only DRO providing functionality similar to a traditional manual DRO. It is most useful
for manual machines converted to CNC. It allows the user to manually control the machine while
continuing to use the DRO scales on the axes. The GUI can be sized to match the user’s screen. It is
mouse—only and touchscreen friendly.

OPTIONS
These command line options are normally used when mdro is started in a HAL file. See below for the
corresponding .ini file options.

v
Turn on verbose debug prints. —vv is even more verbose.

P point_size
Set the point size for the text in the application. This option controls the overall size of the window on
the screen. Default is 20. Typical values range from 20 to 30.

Set this if the DRO scales provide data scaled in millimeters.

1 file.var
Load G54 through G57 coordinates from file.var.

axes
This option is used to specify the names of the axes handled by the program. The default is "XYZ". A
four axis mill would use "XYZA", and a lathe with a two axis DRO might use "XZ".

SCREEN CONFIGURATION
The top of the screen includes a row for each axis specified in axes. Data in these rows are derived from
signals on the mdro.axis.n pins that are instantiated when mdro is started. Each row includes buttons that
allow the value to be be zeroed, to be halved or a new value to be entered. There is also a button that
enables the index zero process for that axis.

The screen includes buttons that allow the selection of one of four different coordinate systems. The
machine coordinate system can also be selected though it cannot be changed.

The screen includes a keypad that can be used with a mouse or a touch screen to enter coordinate data.

Finally, buttons on the screen allow the selection of inch or mm data display.

USAGE
mdro is normally started from the [DISPLAY] entry in a dedicated mdro.ini file. The INI file and the
associated HAL files should include the pins and signals that support the DRO scales. The HAL
connections to mdro must be done in the POSTGUI_HALFILE referenced in the INI file.

Other [DISPLAY] section options

GEOMETRY = axes
Names the coordinate axes used in the program. For example, "XYZ" for a 3 axis mill or "XZ"
for a lathe, Default is "XYZ".

MDRO_VAR_FILE = file.var
Preload a VAR file. This is typically the VAR file used by the operational code.

POINT SIZE=n
This option sets the size of the font used which sets the overall size of the window. The default
point size is 20, Typical sizes are 20 to 30.
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MM =1
Set this if the DRO scales provide data scaled in millimeters.

EXAMPLE

Using an example of "XYZA" for an axes argument, these pins will be created when mdro starts:

mdro.axis.0 mdro.axis.1 mdro.axis.2 mdro.axis.3 mdro.index—enable.0 mdro.index—enable.1
mdro.index—enable.2 mdro.index—enable.3

In this example, the first row will be labeled "X" and will show the data associated with pin mdro.axis.0. In
many configurations, mdro.axis.0 can be connected directly to x—pos—fb in the POSTGUI-HAL file. The
index pins should be connected to the corresponding index—enable pins from the DRO.

mdro can also be started via a "loadusr" command in a HAL file for a trial. Here’s an example of a sim
setup:

loadusr —W mdro -1 sim.var XYZ net x—pos—fb a4 mdro.axis.0 net y—pos—fb & mdro.axis.1 net z—pos—fb a
mdro.axis.2

AUTHOR
Robert Bond

COPYRIGHT
Copyright © 2022 Robert Bond

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME
melfagui — Vismach Virtual Machine GUI

DESCRIPTION

melfagui is one of the sample Vismach GUIs for LinuxCNC, simulating a Mitsubishi serial manipulator
See the main LinuxCNC documentation for more details.

https://linuxcnc.org/docs/html/gui/vismach.html
SEE ALSO

linuxcne(1)

Much more information about LinuxCNC and HAL is available in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/LinuxCNC/.

BUGS

None known at this time.

AUTHOR
This man page written by Andy Pugh, as part of the LinuxCNC project.

REPORTING BUGS
Report bugs at https://github.com/LinuxCNC/linuxcnc/issues

COPYRIGHT
Copyright © 2023 Andy Pugh.

This is free software; see the source for copying conditions. There is NO warranty; not even for
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME

milltask — Non-realtime task controller for LinuxCNC

DESCRIPTION
milltask is an internal process of LinuxCNC. It is generally not invoked directly but by an INI file setting:
[TASK]TASK=milltask. The milltask process creates the ini.\* HAL pins listed below and owned by the
inihal component. These pins may be modified while LinuxCNC is running to alter values that are typically
specified statically in an INI file.

The inihal pins are sampled in every task cycle, however, commands affected by their values typically use
the value present at the time when the command is processed. Such commands include all codes handled by
the interpreter (G—code programs and MDI commands) and NML jogging commands issued by a GUI
(including halui). Wheel jogging is implemented in the realtime motion module so inihal pin changes
(e.g., ini.*.max_velocity, ini.*.max_acceleration) may be honored as soon as altered values are propagated
to the motion module.

PINS
Per—joint pins (N == joint number)
ini.N.backlash
Allows adjustment of [JOINT_N]BACKLASH

ini.NV.ferror
Allows adjustment of [JOINT_N]JFERROR

ini.N.min_ferror

Allows adjustment of [JOINT_NJMIN_FERROR
ini.V.min_limit

Allows adjustment of [JOINT_NJMIN_LIMIT

ini.N.max_limit
Allows adjustment of [JOINT_N]MAX_LIMIT

ini.N.max_velocity
Allows adjustment of [JOINT_N]JMAX_VELOCITY

ini.N.max_acceleration
Allows adjustment of [JOINT_N]MAX_ACCELERATION

ini.N.home
Allows adjustment of [JOINT_NJHOME

ini.N.home_offset
Allows adjustment of [JOINT_NJHOME_OFFSET

ini.N.home_offset
Allows adjustment of [JOINT_NJHOME_SEQUENCE

Per-axis pins (L. == axis letter)
ini.L.min_limit
Allows adjustment of [AXIS_L]MIN_LIMIT

ini.L.max_limit
Allows adjustment of [AXIS_LIMAX_LIMIT

ini.L.max_velocity
Allows adjustment of [AXIS_L]MAX_VELOCITY

ini.L.max_acceleration
Allows adjustment of [AXIS_L]MAX_ACCELERATION

Global pins
ini.traj_default_acceleration
Allows adjustment of [TRAJ]DEFAULT_ACCELERATION
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ini.traj_default_velocity
Allows adjustment of [TRAJ]DEFAULT_VELOCITY

ini.traj_max_acceleration
Allows adjustment of [TRAJJMAX_ACCELERATION

ini.traj_max_velocity
Allows adjustment of [TRAJJMAX_VELOCITY

Global pins (arc_blend trajectory planner)

ini.traj_arc_blend_enable
Allows adjustment of [TRAJJARC_BLEND_ENABLE

ini.traj_arc_blend_fallback_enable
Allows adjustment of [TRAJJARC_BLEND_FALLBACK_ENABLE

ini.traj_arc_blend_gap_cycles
Allows adjustment of [TRAJJARC_OPTIMIZATION_DEPTH

ini.traj_arc_blend_optimization_depth
Allows adjustment of [TRAJJARC_BLEND_GAP_CYCLES

ini.traj_arc_blend_ramp_freq
Allows adjustment of [TRAJJARC_BLEND_RAMP_FREQ

NOTES

The inihal pins cannot be linked or set in a HAL file that is specified by an INI file [HAL]JHALFILE item
because they are not created until milltask is started. The inihal pin values can be altered by independent
halemd programs specified by [APPLICATION]APP items or by GUISs that support a
[HALJPOSTGUI_HALFILE.

The INI file is not automatically updated with values altered by inihal pin settings but can be updated using
the calibration program (emccalib.tcl) when using a [HAL]JPOSTGUI_HALFILE.
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NAME

millturn, millturngui — Vismach Virtual Machine GUI

DESCRIPTION

millturngui is one of the sample Vismach GUIs for LinuxCNC, simulating a Mill-Turn machine.
See the main LinuxCNC docu