LinuxCNC(1) TheEnhanced Machine Controller LinuxCNC(1)

NAME

linuxcnc — LinuxCNC (The Enhanced Machine Controller)
SYNOPSIS

linuxcnc [-v] [-d] [INIFILE]
DESCRIPTION

linuxcnc is used to start LinuxCNC (The Enhanced Machine Controller). It starts the realtime system and
then initializes a number of LinuxCNC components (10, Motion, GUI, HAL, etc). The most important
parameter idNIFILE, which specifies the configuration name you woulé fi un. If INIFILE is not
specified, thdinuxcnc script presents a graphical wizard to let you choose one.

OPTIONS
-V Be a little bit verbose. This causes the script to print information as it works.
—-d Print lots of debug information. Allxecuted commands are echoed to the screen. This mode is

useful when something is not working as it should.

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

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 fileSR\iles). It is, hov-
eve, the most important one, because it is the file that holds the configuration togetaer
adjust a lot of parameters itself, but it also titiexcnc which other files to load and use.

There are s@ral ways to specify which config to use:

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

Specify a relatie path from the current directgrg.g.
linuxcnc configs/sim/sim.ini

Otherwise, in the case where tiNFILE 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 ti€aot (or if you are using a packageersion

of linuxcnc), it may search geral directories. The config chooser is currently set to search the
path:

“llinuxcnc/configs:/usr/local/etc/linuxcnc/configs:/usr/share/doc/linuxcnc/examples/sample-configs

EXAMPLES
linuxcnc

linuxcnc configs/sim/sim.ini

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

SEE ALSO
halcmd(1)

Much more information about LinuxCNC and HAL igadable in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/linuxcnc/.
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HISTORY
BUGS
None known at this time.

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

REPORTING BUGS
Report bugs to alex_joniTAusers DA sourceforge D@ net

COPYRIGHT
Copyright © 2006 Alg Joni.
This is free software; see the source foryoog conditions. There is NO warranty; notee for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME
5axisgui — Vismach Virtual Machine GUI

DESCRIPTION
5axisguiis one of the sampMismachGUIs for LinuxCNC

See the main LinuxCNC documentation for more details.

http://linuxcnc.org/docs/html/gui/vismach.html

SEE ALSO
LinuxCNC(1)

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

HISTORY
BUGS
None known at this time.

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

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

COPYRIGHT
Copyright © 2020 andypugh.
This is free software; see the source foryoog conditions. There is NO warranty; notee for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME
axis—remote — AXIS Remote Interface

SYNOPSIS
axis—-remoteOPTION$FILENAME

DESCRIPTION
axis—remoteis a small script that triggers commands in a running AXIS QliHe 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 faris—-remote

——mdi COMMAND , -m COMMAND
Run the MDI comman@OMMAND .

FILENAME
Load the G-code filEILENAME .

SEE ALSO
axis(1)

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

HISTORY
BUGS
None known at this time.

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

REPORTING BUGS
Report bugs to alex_joniTAusers DO sourceforge D@ net

COPYRIGHT
Copyright © 2007 Alg Joni.
This is free software; see the source for copying conditidiere is NO warranty; notven for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME
axis — AXIS LinuxCNC Graphical User Interface
SYNOPSIS
axis —ini INIFILE
DESCRIPTION
axisis 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 fileSR\iles). It is, hov-
eve, the most important one, because it is the file that holds the configuration togetaer
adjust a lot of parameters itself, but it also teiluxCNC which other files to load and use.
SEE ALSO
LinuxCNC(1)

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

HISTORY
BUGS
None known at this time.

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

REPORTING BUGS
Report bugs to alex_joniTAusers DO sourceforge D@ net

COPYRIGHT
Copyright © 2007 Alg Joni.
This is free software; see the source foryoog conditions. There is NO warranty; notee for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME

debuglee - sets the debug \&l for the userspace part of LinuxCNC
SYNOPSIS

debuglevel —ini INIFILE
DESCRIPTION

debuglevel displays a checkbox gui to select the current debug)dé some parts of LinuxCNC.

SEE ALSO
halcmd(1) - debug subcommahithuxCNC(1)

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

HISTORY
BUGS
None known at this time.

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

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

COPYRIGHT
Copyright © 2020 andypugh.
This is free software; see the source foryoog conditions. There is NO warranty; notee for MER-
CHANTABILITY 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)]

Reading data:
elbpcom [common optiorjs-—space=SFACE [--info] ——address=ADDRESS--read=LENGTH

Writing data:
elbpcom [common optiorjs-—space=SFACE ——address;ADDRESS-—write=HEXDATA

Sending arbitrary packets:
elbpcom [common optiorjsHEXDATA

DESCRIPTION
Read or write data from a Mesa ethernet card that uses the LBP16 protocol, such as the 7i80. This can be
useful for performing certain low-el tasks.

For more information about the meaning of each address space, see the card documentation. Incorrect use
of this utility can hae regdive dfects such as changing the boalé® aldress oreen corrupting the

FPGA bitfile in the eepromFor some tasks, such as updating FPGA bitfiles and setting IP addresses,
mesaflaslfl) is a more appropriate tool.

If not specified, the default values are
——ip=192.168.1.12+-port=27181--timeout=.2

This example demonstrates reading the HOSTMOT2 identifying string from the IDROM in space 0:

$ dbpcom —-space 0 ——address 0x104 —-read 8

> 82420401

< 484f53544d4f5432

HOSTMOT?2

First the request is shown inxheThenthe response (if any) is shown inkhe=inally, the response is
shown in ASCII, with "." replacing amon-ASCII characters. This is similar to the followingadoations
of mesaflash:

$ /mesaflash ——dece 7i80 ——rpo 0x104

54534F48

$ /mesaflash ——dece 7i80 ——rpo 0x108

32544F4D
but notice its different treatment of byte order.

SEE ALSO
mesaflaslil), hostmot29), hm2_eth(9), Mesa$ documentation for the Anything I/O boards
(http://www.mesanet.co
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NAME

gladevcp - Virtual Control Panel for LinuxCNC based on Glade, Gtk and HAL widgets
SYNOPSIS

gladevep[—g WxH+X+Y] [-c component-nanj¢—u handlel] [-U useroptiofh [ —H halfile] [-d] myfile.ui
OPTIONS

—g WxH+X+Y

This sets the initial geometry of the root wimdoUse 'WxH' for just size, '+X+Y’ for just posi-
tion, or 'WxH+X+Y’ for both. Size / position use pixel units. Position is referenced from top left.

—Cc component-name
Usecomponent-namas the HAL component name. If the component name is not specified, the
basename of the ui file is used.

—u handler
Instructs gladevcp to inspect the Python sdrgtdlerfor event handlers, and connect them to sig-
nals in the ui file.

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

—x XID Reparent gladevcp into an existing wind&¥D instead of creating a wetop level window.

-H halfile
gladevcp rundalfile - a list of HAL commands - byxecutinghalcmd —c halfileafter the HAL
component is finalized.

—-d enable debug output.

-R gtkrcfile
explicitly load a gtkrc file.

-t THEME
set gtk theme. Default &/stentheme. Different panels canveadfferent themes.

-m MAXIMUM
force panel windwe to maxumize. ©Bgether with the-g geometryoption one can ma te panel
to a second monitor and force it to use all of the screen

-R explicitly deactvate 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
GladeVCPin the LinuxCNC documentation for a description of gladevcapabilities and the associated
HAL widget set, along with examples
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NAME
gladevcp - used by sample configs to deonstrate Glade Virtual_demo

SYNOPSIS
gladevcp_demdControl Panels

DESCRIPTION
gladevcp_demds a sample GladeVCP handler

SEE ALSO
https://linuxcnc.org/docs/html/gui/gladevcp.html LinuxCNC(1)

Much more information about LinuxCNC and HAL ig#dable in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/LinuxCNC/.

HISTORY
BUGS
None known at this time.

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

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

COPYRIGHT
Copyright © 2020 andypugh.
This is free software; see the source for copying conditions. There is NO warrantyemfutreViER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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GMOCCAPY(1) TheEnhanced Machine Controller GMOCCAPY(1)

NAME
gmoccay — TOUCHY LinuxCNC Graphical User Interface
SYNOPSIS
gmoccapy-ini INIFILE
DESCRIPTION
gmoccapyis 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, how-
eve, the most important one, because it is the file that holds the configuration tolyetoer
adjust a lot of parameters itself, but it also teiluxCNC which other files to load and use.
SEE ALSO
LinuxCNC(1)

Much more information about LinuxCNC and HAL ig#dable in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/LinuxCNC/.

HISTORY
BUGS
None known at this time.

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

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

COPYRIGHT
Copyright © 2020 andypugh.
This is free software; see the source for copying conditions. There is NO warrantyemfutreViER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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gremlin_viev — G-code graphical preview

SYNOPSIS

gremlin_view

DESCRIPTION

gremlin_view is a python wrapper for the gremlin G-code graphical preview

PGremlinViev for gremlin with buttons for simpler embedding Standalone functionality if linuxcnc run-
ning A default ui file (gremlin_vig.ui) is provided for a default button arrangement but a user may provide
their own by supplying the glade_filegament. Thédollowing objects are mandatory:

‘gremlin_view_windav'  toplevel window

‘gremlin_view_hal_gremlin’ hal_gremlin

‘gremlin_view_box’ HBoxor 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 buttons actions

on_clear_Me 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

http://wiki.linuxcnc.org/cgi-bin/wiki.pl?Gremlin LinuxCNC(1)

Much more information about LinuxCNC and HAL ig#dable in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/LinuxCNC/.
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HISTORY
BUGS
None known at this time.

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

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

COPYRIGHT
Copyright © 2020 andypugh.
This is free software; see the source for copying conditions. There is NO warrantyemfutreViER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME
gs2_vfd— HAL userspace component for Automation Direct GS2 VFD’s

SYNOPSIS
gs2_vfd[OPTIONS]

DESCRIPTION
This manual page explains ths2_vfdcomponent. This component reads and writes to the GS2 via a mod-
bus connection.

gs2_vfdis for use with LinuxCNC

OPTIONS
-b, ——bits <n>
(default 8) Set number of data bits to <n>, where n must be from 5 to 8weclusi

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

-v, ——verbose
Turn on verbose mode.

—g, ——debug
Turn on debug messages. Note that if there are serial errors, this may becoyiegaribelug
mode will cause all modbus messages to be printedkinrtne terminal.

—-n, ——nhame <string>
(default gs2_vfd) 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>.

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

-r, ——rate <n>
(default 38400) 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

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

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

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

-D, ——decel-seconds <n>
(default 0.0) 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.

-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 decelerativeraoltage stall preention (see GS2 modbus
Paameter 6.05), allowing the VFD to keep brakingrein stuations where the motor is regener-
ating high wltage. Theegenerated voltage gets safely dumped into the braking resistor.

PINS

GS2 VFD January 1, 2009 13
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<name>.DC-bus-volts (float, out)
from the VFD

<name>.at-speed (bit, out)
when drve is at @mmanded speed

<name>.err-reset (bit, in)
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 VFD

<name>.spindle—fwd (bit, in)

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

1 for ON and 0 for OFF sent to VFD, only on when running
<name>.spindle—ev (it, in)

1 for ON and 0 for OFFonly on when running

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

<name>.status—-2 (s32, out)
Drive Satus 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 theveéris in the run mode is the sum of 3 (run) + 32 (freq set by
serial) + 128 (operation set by serial).

PARAMETERS
<name>.error—-count (s32, RW)
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<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)
speed tolerance (default 0.01)

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

SEE ALSO
GS2 Driverin the LinuxCNC documentation for a full description of 82 syntax

GS2 Examplem the LinuxCNC documentation for examples using@82 component

BUGS
AUTHOR
John Thornton

LICENSE
GPL
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NAME
gscreen — TOUCHY LinuxCNC Graphical User Interface
SYNOPSIS
gscreen—ini INIFILE
DESCRIPTION
gscreenis 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, how-
eve, the most important one, because it is the file that holds the configuration tolyetoer
adjust a lot of parameters itself, but it also teiluxCNC which other files to load and use.
SEE ALSO
LinuxCNC(1)

Much more information about LinuxCNC and HAL ig#dable in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/LinuxCNC/.

HISTORY
BUGS
None known at this time.

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

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

COPYRIGHT
Copyright © 2020 andypugh.
This is free software; see the source for copying conditions. There is NO warrantyemfutreViER-
CHANTABILITY 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:

SEE ALSO
LinuxCNC(1)

Much more information about LinuxCNC and HAL ig#dable in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/LinuxCNC/.

HISTORY
BUGS
None known at this time.

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

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

COPYRIGHT
Copyright © 2020 andypugh.
This is free software; see the source for copying conditions. There is NO warrantyemfutreViER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

LinuxCNC Documentation 2020-08-26 17



HAL_INPUT(1) HAL Users Manual HAL_INPUT(1)

NAME

hal_input — control HAL pins with anLinux input device, including USB HID devices

SYNOPSIS

loadusrhal_input [-KRAL] inputspec ...

DESCRIPTION

hal_input is an interface between HAL ang &mux input device, including USB HID giees. or each
device namedhal_input creates pins corresponding to it absolute axes, and LEDs. At a fixed rate of
approximately 10ms, it synchronizes the device and the HAL pins.

INPUT SPECIFICATION

Theinputspeanay be in one of seral forms:

Astring S
A substring or shell-style pattern match will be tested against the "name" of the device, the "phys"
(which gives information about ha it is connected), and the "id", which is a string of the form

"Bus=... Vendor=... Product=.Version=...". You can vigv the name, phys, and id of attached
devices by recutingless /proc/bus/input/devices Examples:
SpaceBall

"Vendor=001f Product=0001"
serio*/input0

A numberN
This openddev/input/eventN. Except for devices that arenadys attached to the system, this
number may changever reboots or when the device is rered. For this reason, using an integer
is not recommended.

When seeral devices are identified by the same string, abldWhereN is the inde of the desired device.
For example, ifMouse matchesnput3 andinput10, thenMouseandMouse:0selectinput3. Specifying
mouse:1lselects inputlO.

For devices that appear as multiple entries in /dev/input, these indices are likely to stay theearime.
For multiple identical devices, these indices are likely to depend on the insertionbotdstay the same
across reboots as long as the devices are ngagchto dfferent ports or unplugged while the machine is
booted.

If the first character of theputspeds a "+", therhal_input requests excluggé acess to the déce. The
first device matching aimputspeds used. Ay number ofinputspes may be used.

A subset option may precede kagputspec The subset option begins with a dash. Each letter in the sub-
set option specifies a device featuréntwude. Features that are not specified axeleded. r instance,
to export leyboard LEDs to HAL without exportingels, use

hal_input —Lkeyboard...

DEVICE FEATURES SUPPORTED

« EV_KEY (buttons and éys). SubsetK

« EV_ABS (absolute analog inputs). Subset —A
« EV_REL (relatve analog inputs). Subset -R

e EV_LED (LED outputs). Subset -L

HAL PINS AND PARAMETERS
For buttons

18

input. N.btn—namebit out
input. N.btn—name-not bit out
Created for each button on the device.
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For keys
input.N.key—-name
input.N.key—-hame-not
Created for eachdy o the device.

For absolute axes

input. N.abs-name-countss32 out

input. N.abs-name-position float out

input. N.abs-name-scaleparameter float rw

input. N.abs-name-offset parameter float rw

input. N.abs-name-fuzz parameter s32 rw

input. N.abs-name-flat parameter s32 rw

input. N.abs-name-min parameter s32 r

input. N.abs-name-max parameter s32 r
Created for each absolute axis on théae Device positions closer thdtat to offsetare
reported a®ffsetin counts and countsdoes not change until the device position changes by at
leastfuzz. The position is computed gssition = (counts - offset) / scale The default value of
scaleandoffsetmap the range of the axis reported by the operating system to [-1,1]. The default
values offuzz andflat are those reported by the operating system. The valuemandmax are
those reported by the operating system.

For r elative axes

input.N.rel-name-countss32 out

input. N.rel-name-position float out

input.N.rel-name-resetbit in

input.N.rel-name-scaleparameter float rw

input.N.rel-name-absoluteparameter s32 rw

input. N.rel-name-precision parameter s32 rw

input.N.rel-name-last parameter s32 rw
Created for each relag ais on the deice. Aslong asresetis true,countsis reset to zero
regardless of ay past or current axis mvement. Otherwise;ountsincreases or decreases accord-
ing to the motion of the axiountsis divided by position—-scale towg position. The default
value ofpositionis 1. There are some devices, notably scroll wheels, which return signed values
with less resolution than 32 bits. The default valupretisionis 32. precisioncan be set to 8
for a device that returns signed 8 bit values, grather value from 1 to 32absolute when set
true, ignores duplicatevents with the samealue. Thisallows for devices that repeateats with-
out ary user action to work correctlijast shows the most recent count value returned by the
device, and is used in the implementatiomlogolute

For L EDs
input. N.led—namebit out
input.N.led—name-invert parameter bit rw
Created for each LED on the device.

PERMISSIONS AND UDEV
By default, the input devices may not be accessible to regular hs¢rgiput requires read-write access,
evan if the device has no outputs.

Different versions of udehaveslightly different, incompatible syntas. For this reason, it is not possible
for this manual page tovg an accurate gample. Thaudev(7)manual page documents the syntax used on
your Linux distritution. To view it in a terminal, the command man 7 udev

BUGS
The initial state of &ys, buttons, and absolute axes are erroneously reported as FALSE or 0 wiltas e
receved for that ley, button, or axis.
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SEE ALSO
udev(8), udev(7)
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NAME

hal_manualtoolchange — HAL userspace component to enable manual tool changes.

SYNOPSIS

loadusr hal_manualtoolchange

DESCRIPTION

PINS

hal_manualtoolchange is a LinuxCNC userspace component that allows users with machines lacking auto-
matic tool changers to makranual 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 receve a ggnal from the motion component causing it to display a tool change wipiaianpting

the user which tool number to load based on the last T- number programmed. The dialog wilh&ay acti
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 programeeution.

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 rentwe windav prompt (hal_manual-
toolchange.change_button).

hal_manualtoolchange can be useehevhen 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.numbers32 in
Receves last programmed T— number.

hal_manualtoolchange.changéit in
Receves dgnal to do tool change.

hal_manualtoolchange.changedit out
Signifies that the tool change is complete.

hal_manualtoolchange.change_buttobit in
Pin to allav an eternal switch to signify that the tool change is complete.

USAGE

Normal usage is to load the component in your HAL file and net the appropriate pins frootitreand
io components. Thiollowing lines are typical in a HAL file when using the hal_manualtoolchange
userspace component.

loadusr —W hal_manualtoolchange
This will load the hal_manualtoolchange userspace 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 setxontrol.0.tool-changeto high indicating a tool change.
This pin should be netted tkal _manualtoolchangctange 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 <= hal_manualtoolchange.changed
When the Tool change dial@yontinue button is pressed, it will set thal _manual-
toolchang.clangedpin to high, this should be netted to theontrol.0.tool-changedgin, indicat-
ing 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 => hal_manualtoolchange.number
When a T- command iecuted in a G-code program, the tool number will held indben-
trol.0.tool-prep—number This pin should be netted t@l_manualtoolchargnumber The value
of this pin, the tool number is displayed in the Tool change dialog to let the usewkich tool
should be loaded.
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net tool—-prepare—loopback iocontrol.0.tool-prepae => iocontrol.0.tool-prepared
The iocontrol.0.tool-preparepin will go true when a Tn tool prepare is requested. Since there is
not automated tool changer this pin should be nettéddontrol.0.tool-preparedto 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 thehal_manualtoolchangchange _buttonpin. For Example:

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

SEE ALSO
motion(1) iocontrol(1) halcmd(1)
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NAME

hal_parport — Realtime HAL component to communicate with one or more pc parallel ports.
SYNOPSIS

loadrt hal_parport cfg=" port_addr[typd [[port_addr[typq ...]"
DESCRIPTION

The hal_parport component is a realtime component that provides connections from HAL via halpins to the
physical pins of one or more parallel ports. It provides a read and write function to send amddetado
the attached parallel port(s).

The hal_parport component supports ug fiysical parallel ports.
OPTIONS
cfg="port_addr [type] [[port_addr [type] ...]"

The cfg string tells hal_parport the address(es) of the parallel port(s) and whether the port(s) is/are
used as an input or output port(s). Up to eight parallel ports are supported by the component.

Theport_addr parameter of the configuration string may be either the physical base address of a
parallel port or specified as the detected parallel port via Linux parportvec dn which case, a
port_addr of O is the first parallel port detected on the systeim,the next, and so on.

Thetype parameter of the configuration string determines tine 1/O bits of the port are used.
There are four possible options and if none is specified will default to out.

in — Sets the 8 bits of the data port to input. In this mode the parallel port has a total of 13 input
pins and 4 output pins.

out— Sets the 8 bits of the data port to output. In this mode the parallel port has a total of 5 input
pins and 12 output pins.

epp— This option is the same as setting to out, but can cause the computer to change the electrical
characteristics of the porSée USAGE belayv

X — The option allows ports with open collectorts on the control group pins to be configured as
inputs resulting in 8 output pins and 9 input pilBed USAGE belayv

PINS
The pins created by the hal_parport component dependsnoibiba@onfigured in thesfg="" string passed
toit. (See OPTIONS
parport.<p>.pin—<n>-out (bit) Drives a fhysical output pin.
parport.<p>.pin—<n>-in (bit) Tracks a physical input pin.

parport.<p>.pin—<n>-in-not (bit) Tracks a physical input pin, butverted.

For each pin createdsp> is the port numbeland <n> is the physical pin number in the 25 pin
D-shell connector.

For each physical output pin, the der creates a single HAL pin, for exampfear-
port.0.pin—-14-out.

For each physical input pin, the der creates tw HAL pins, for exampleparport.0.pin—12-in
andparport.0.pin—12-in-not.
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The—-in HAL pin is TRUE if the physical pin is high, and FALSE if the physical pinis the
—in—not HAL pin is inverted and is FALSE if the physical pin is high.

The following lists the input and output pins by the type setting used in the cfg="" string.
in: Pins 2,3,4,5,6,7,8,9,10,11,12,13,15 are input pins and pins 1,14,16 and 17 are output pins.

out/epp: Pins 10,11,12,13 and 15 are input pins and pins 1,2,3,4,5,6,7,8,9,14,16 and 17 are output
pins.

x: Pins 1,10,11,12,13,14,15,16 and 17 are input pins and pins 2,3,4,5,6,7,8,9 are outpbé@ins. (
USAGE section

PARAMETERS

parport.<p>.pin—<n>-out-invert (bit)

Inverts an output pin.
parport.<p>.pin—<n>-out-reset (bit)

(only for out pins) TRUE if this pin should be reset when the .reset functiaedsted.
parport.<p>.reset-time’ (U32)

The time (in nanoseconds) between a pin is set by write and reset by the reset function if it is
enabled.

FUNCTIONS

parport.<p>.read(funct)
Reads physical input pins of port <portnum> and updates HAL —in and —in—not pins.

parport.read-all (funct)
Reads physical input pins of all ports and updates HAL —in and —in—not pins.

parport.<p>.write (funct)
Reads HAL —out pins of port <p> and updates that portas physical output pins.

parport.write—all (funct)
Reads HAL —out pins of all ports and updates all physical output pins.

parport.<p>.reset (funct)
Waits until reset-timehas elapsed since the associated write, then resets pins to values indicated
by —out-resetand—-out-invert settings. reset must be later in the same thread as write. 'If
'—out-resetis TRUE, then the reset function will set the pin to the valueoaf-invert. This can
be used in conjunction with stepgenés doublefreq to produce one step per period. The stepgen
stepspace for that pin must be set to 0 to enable doublefreq.

USAGE

24

The hal_parport component is awdrifor the traditional PC parallel port. The port has a total of 25 physi-
cal pins of which 17 are used for signals. The original parallel port divided those pins into three groups:
data, control, and status. The data group consists of 8 output pins, the control group consists of 4 output
pins, and the status group consists of 5 input pins.

In the early 19904s, the bidirectional parallel port was introduced, which allows the data group to be used
for output or input. The HAL dver supports the bidirectional port, and allows the user to set the data group
as either input or output. If configuredas, a port provides a total of 12 outputs and 5 inputs. If config-

ured asn, it provides 4 outputs and 13 inputs.

In some parallel ports, the control group pins are open collectors, which may alseebéoslriby an
external gate. On a board with open collector control pins, if configuredtgsovides 8 outputs, and 9
inputs.

In some parallel ports, the control group has push-pwédrand cannot be used as an input.
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Note: HAL and Open Collectors
HAL cannot automatically determine if the x mode bidirectional pins are actually open collectors
(OC). If they are not, thg cannot be used as inputs, and attempting i@dnem LON from an
external source can damage the hardware.

To determine whether your port has open collector pins, load hal_parport in x mode. With no
device attached, HAL should read the pin as TRUE. Next, insert a 470 ohm resistor from one of
the control pins to GND. If the resulting voltage on the control pin is close, @@WHAL now

reads the pin as FALSE, then yowéan OC port. If the resulting voltage is far from Qo HAL

does not read the pin as FALSE, then your port cannot be used in x mode.

The external hardware thatd#s the control pins should also use open collector gates (e.g.,
74LS05).

On some computers, BIOS settings may affect whether x mode can be used. SPP mode is most
likely to work.

No other combinations are supported, and a port cannot be changed from input to output one ithe dri
installed.

The parport drier can control up to 8 ports (defined by MAX_PORTS in hal_parport.c). The ports are
numbered starting at zero.

Loading the hal_parport component
The hal_parport dver is a real time component so it must be loaded into the real time thread with
loadrt. The configuration string describes the parallel ports to be used, and (optionally) their types.
If the configuration string does not describe at least one port, it is an error.

loadrt hal_parport cfg="port [type] [port [type] ...]"
Specifying the Port
Numbers belar 16 refer to parallel ports detected by the system. This is the simplest way to con-

figure the hal_parport dtgr, and cooperates with the Linux parport_povdriif it is | oaded. A port
of 0 is the first parallel port detected on the system, 1 is the next, and so on.

Basic configuration
This will use the first parallel port Linux detects:

loadrt hal_parport cfg="0"
Using the Port Address

Instead, the port address may be specified using theoketion 0x then the address.

loadrt hal_parport cfg="0x378"
Specifying a port Type

For each parallel port handled by the hal_parponraria t/pe can optionally be specified. The
type is one of in, out, epp, or x.

If the type is not specified, the default is out.

A type of epp is the same as out, but the hal_parpedrdaquests that the port switch into EPP
mode. The hal_parport &@dr does not use the EPP bus protocol, but on some systems EPP mode
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changes the electrical characteristics of the port in a way that maysma& marginal hardware
work better The Geck G5404as charge pump is known to require this on some parallel ports.

See the Note abe éout mode x.
Example with two parallel ports

This will enable tw system-detected parallel ports, the first in output mode and the second in
input mode:

loadrt hal_parport cfg="0 out 1 in"
Functions single port

You must also direct LinuxCNC to run the read and write functions.

addf parport.read-all base-thread
addf parport.write—all base—-thread

Functions multiple ports
You can direct LinuxCNC to ruin the read and write functions for all the attached ports.

addf parport.0.read base-thread
addf parport.0.write base—-thread

The individual functions are provided for situations where one port needs to be updated in a very
fast thread, but other ports can be updated in a slower threacetGRid time. It is probably not a
good idea to use both an —all function and an individual function at the same time.

SEE ALSO
Paallel Port Driver (Hardware Diwers Section of LinuxCNC Docs) PCI Parallel Port Example (Hardware
Examples Section of LinuxCNC Docs)

AUTHOR
This man page written by Joe Hildreth as part of the LinuxCNC project. Most of this information was taken
from the parallel-port docs located in the Hardware@si section of the documentatiofo the best of
my knowledge that documentation was written by Sebastian KuzyrénskChris Radek.
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NAME
halcmd - manipulate the LinuxCNC HAL from the command line

SYNOPSIS
halcmd [OPTIONS[COMMANDI[ARG]

DESCRIPTION
halcmd is used to manipulate the HAL (Hardware Abstraction Layer) from the commandhéfend can
optionally read commands from a file, allowing comtAL configurations to be set up with a single
command.

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

OPTIONS
= Before tearing down the realtime environment, run an integakdicmd. halrun only. If —I is
used, it must precede all other commandline arguments.

—f [file] Ignore commands on command line,dadput fromfile instead. Iffile is not specified, takinput

from stdin

=i inifile
Use variables fronnifile for substitutions. SeBUBSTITUTION below.

-k Keep going after failed command(s). The default is to stop and return failugedbammand
fails.

-q display errors only (default)

-Q display nothing, xecute commands silently

-s Script-friendly mode. In this modshowwill not output titles for the items stim. Also,module

names will be printed instead of ID codes in pin, param, and funct listings. Threads are printed on
a sngle line, with the thread period, FP usage and name first, followed by all of the functions in
the thread, inxecution 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.

-R Release the HAL mute Thisis useful for receering when a HAL component has crashed while
holding the HAL mutex.

-V display results of each command

-V display lots of debugging junk

—h [commanil
display a help screen and exit, displays extended hetpramandf specified

COMMANDS
Commands telhalcmd what to do. Normalhjhalcmd reads a single command from the command line and
executes it. If the ~f’ option is used to read commands from a fiedcmd reads each line of the file as a
new command. Agthing following '# on a line is a comment.

loadrt modname
(load reatime module) Loads a realtime HAL module calladdname halcmd looks for the
module in a directory specified at compile time.

In systems with realtimdaalcmd calls thelinuxcnc_module_helperto load realtime modules.
linuxcnc_module_helperis a setuid program and is compiled with a whitelist of modules it is
allowed to load. This is currently just a listlahuxCNC -related modules. Th@uxcnc_mod-
ule_helperexecs insmod, so return codes and error messages are those from insmod. Administra-
tors who wish to restrict which users can load thasexCNC -related kernel modules can do this
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by setting the permissions and groupianxcnc_module_helperappropriately.

In systems without realtimgalcmd calls thertapi_app which creates the simulated realtime
environment if it did not yet exist, and then loads the requested component with a call to
dlopen(3)

unloadrt modname
(unload eatime module) Unloads a realtime HAL module calteddname If modnamas "all",
it will unload all currently loaded realtime HAL modulesnloadrt also works by xecing linux-
cnc_module_helperor rtapi_app, just likeloadrt.

loadusr [flags] unix-command
(load Usrspace component) Executes theegiunix-commangdusually to load a userspace com-
ponent. [flags] may be one or more of:

« —-W to wait for the component to become readifte component is assumed todde same
name as the first argument of the command.

-Wn nameto wait for the component, which will ha the given name.
» —wto wait for the program to exit
e —itoignore the program return value (with —w)

waitusr name
(wait for Userspace component) Waits for user space comparaneto disconnect from HAL
(usually on git). Thecomponent 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 Ugrspace component) Unloads a userspace component caffgthame If compname
is "all", it will unload all userspace componentsloadusr works by sending SIGTERM to all
userspace components.

unload compname
Unloads a userspace component or realtime modutmnpnamés "all", it will unload all
userspace components and realtime modules.

newsigsigname type
(OBSOLETE - usanet instead) few sgnal) Creates a meHAL signal calledsignamehat may
later be used to connectdawr more HAL component pinstypeis the data type of the wesignal,
and must be one oblt", "s32', "u32', or "float". Fails if a signal of the same name already
exists.

delsigsigname
(deletesignal) DeletedHAL signalsigname Any pins currently linked to the signal will be
unlinked. Rils if signamedoes not exist.

setssigname value
(set ggnal) Setghe value of signadignameo value Fails if signamedoes not exist, if it already
has a writeror if valueis not a Igd value. L@d values depend on the signaltype.

stypename
(signal type) Gets the type of sign@me Fails if namedoes not exist as a signal.

getssigname
(get signal) Getghe value of signaigname Fails if signamedoes not exist.

linkps pinname arrow] signame
(OBSOLETE - usanet instead) kink pin to signal) Establishs a link between a HAL component
pin pinnameand a HAL signasigname Any previous link topinnamewill be broken. arrow can
be '=>", "<=", "<=>", or omitted. halcmd ignores arrows, but tigecan be useful in command
files to document the direction of dataifloArrows should not be used on the command line since
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the shell might try to interpret thenkails if eitherpinnameor signamedoes not exist, or if they
are not the same type type.

linksp signamdarrow] pinname
(OBSOLETE - usanet instead) kink signal topin) Works likelinkps but reveses the order of the
arguments.halcmd treats both link commands exactly the same. Use wiéclyeu prefer.

linkpp pinnamel{arrow] pinname2
(OBSOLETE - usaetinstead) knk pin to pin) Shortcut fodinkps that creates the signal (named
like the first pin), then links them both to that signadlcmd treats this just as if it were:
halcmd newsigpinnamel
halcmd linksp pinnamel pinnamel
halcmd linksp pinnamel pinname2

net signame pinname ...
Createsignnameo match the type gfinnameif it does not yet @ist. Then/ink signameo each
pinnamein turn. Arrows may be used aslinkps. When linking a pin to a signal for the first
time, the signal value will inherit the psmdefault value.

unlinkp pinname
(unlink gn) Breaksary previous link topinname Fails if pinnamedoes not exist. An unlinked
pin will retain the last value of the signal it was linked to.

setpname value
(set mrameter opin) Setsthe value of parameter or piameto value Fails if namedoes not
exist as a pin or parametdfit 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, valifieis not a Igd value. L@d values depend
on the type of the pin or parametéfa pin and a parameter both exist with theeginame, the
parameter is acted on.

paramname= value

pinname= value
Identical tosetp. This alternate form of the command may be morer@uent and readable when
used in a file.

ptype name
(parameter opin type Gets the type of parameter or piame Fails if namedoes not exist as a
pin or parameterlf a pin and a parameter both exist with theeginame, the parameter is acted
on.

getpname
(get parameter opin) Getsthe value of parameter or piiame Fails if namedoes not exist as a
pin or parameterlf a pin and a parameter both exist with theeginame, the parameter is acted
on.

addf functname threadname
(add fnction) Addgunctionfunctnameo realtime threathreadname functnamewill run after
ary functions that were previously added to the thrdls if eitherfunctnameor threadname
does not exist, or if tlyeare incompatible.

delf functname threadname
(deletefunction) Remues functionfunctnamerom realtime threathreadname Fails if either
functnameor threadnamealoes not exist, or flunctnames not currently part athreadname

start  Starts &ecution of realtime threads. Each thread periodically calls all of the functions that were
added to it with theddf command, in the order in which thevere added.

stop  Stops &ecution of realtime threads. The threads will no longer call their functions.
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show[item]
Prints HAL items tostdoutin human readable formattemcan be one ofcomp" (components),
"pin", "sig" (signals), param" (parameters),flinct" (functions), thread", or "alias’". Thetype
"all" can be used to slkomatching items of all the preceding typesitéinis omitted,showwiill

print everything.
item  This is equiaent toshow all [item].

save [item]
Prints HAL items tostdoutin the form of HAL commands. These commands can be redirected to
a file and later xecuted usindhalcmd —f to restore the sad configuration.itemcan be one of the
following:

"comp' generates adrt command for realtime component.
"alias' generates aalias command for each pin or parameter alias pairing

"sig" (or "signal') generates aewsigcommand for each signal, anslgu’ generates aewsig
command for each unlinked signal (for use wigtl andnetla).

"link" and "linka" both generatéinkps commands for each linklirfka includes arrows, while
link does not.)

"net" and "neta" both generate oneewsigcommand for each signal, followed liygksp com-
mands for each pin linked to that signatefaincludes arrows.)

"netl" generates oneet command for each linked signal, anktla" (or "netal") generates a sim-
ilar command using arrows.

"param" (or "parameter) "generates ongetpcommand for each parameter.
"thread" generates onaddf command for each function in each realtime thread.
"unconnectedinpinsgenerates a setp command for each unconnected hal input pin.

If itemis allu), save does the equaent of comp, alias, sigu, netla, param, thread, and uncon-
nectedinpins

If itemis omitted (orall), save does the equalent ofcomp, alias, sigu, netla, param, and
thread.

source filename.hal
Execute the commands frditename.hal

aliastype name alias
Assigns alias' as a #cond name for the pin or parameter "nant&d. most operations, an alias
provides a second name that can be used to refer to a pin or parbatlktire original name and
the alias will work.

"type" must bepin or param.

"name" must be an existing nameatias of the specified type. Note that the "show" command
will only shaw the aliased name, but the original name is still valid to use in HAL. The original
names can still be seen with "shall" or "show alias" Existing nets will be preserved when a pin
name is aliased.
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unaliastype alias
Remuwes any dias from the pin or parameter alias.
"type" must bepin or param
"alias" must be an existing nameatdias of the specified type.

list type[patterd
Prints the names of HAL items of the specified type.
‘type’ 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., 'float’)
in this case, the listed pins, signals, or parameters
are restricted to thegin data type
Names are printed on a single line, space separated.

lock [allltungnong
Locks HAL to some degree.
none - no locking done.
tune - some tuning is possibkef{p & such).
all - HAL completely locked.

unlock [allJtung
Unlocks HAL to some degree.
tune - some tuning is possibke({p & such).
all - HAL completely unlocked.

status[typd
Prints status info about HAL.
‘type’ is 'lock’, "mem’, or "all’.
If type’ is omitted, it assumesll’.
debug|level
Sets the rtapi messagingdék(see man3 rtapi_set_msgvéh

help [comman{l
Give help information for command.
If 'command’ is omitted, list command and brief description

SUBSTITUTION
After a command is read but before it xe®uted, seeral types of variable substitution &klace.

Environment Variables
Environment variables ke the following formats:

$ENVVAR followed by end-of-line or whitespace
$(ENVVAR)

Inifile Variables

Inifile variables areailable only when an inifile was specified with the halchnflag. The havethe fol-
lowing formats:

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

LINE CONTINU AT ION

The backslash characté) hay be used to indicate the line is extended to the next line. The backslash
character must be the last character before the newline.
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EXAMPLES
HISTORY
BUGS
None known at this time.

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

REPORTING BUGS
Report bugs to theinuxCNC bug trackethttp://sf.net/p/emc/bugs/ O

COPYRIGHT
Copyright © 2003 John Kasunich.
This is free software; see the source for copying conditidiere is NO warranty; notven for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO

halrun(1) -- a cowvenience script to start a realtimeve@nnment, process a .hal or a .tcl file, and optionally

start an interacte mmmand session usiflcmd (described here) draltcl(1).
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NAME
halcmd_twopass — short description

SYNOPSIS
{name}

DESCRIPTION
halcmd_twopassis a utility script used when parsing HAL file#. is of little relevance to normal users
and is used internally by the system.

SEE ALSO
http://linuxcnc.org/docs/html/hal/twopass.html
LinuxCNC(1)

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

HISTORY
BUGS
None known at this time.

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

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

COPYRIGHT
Copyright © 2020 andypugh.
This is free software; see the source for copying conditidiere is NO warranty; notven for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME

halcompile — Build, compile and install LinuxCNC HAL components
SYNOPSIS

halcompile [-—compile|-—preproces$-—documeni{——view—-dod compfile...

sudohalcompile [-—install|-—install-doc] compfile...

halcompile ——compile ——userspacefile...

sudohalcompile ——install ——userspacefile...
sudohalcompile ——install ——userspaceyfile...

When personalities are used in a comp file, hal instances are exported sequentially (typically by the mutu-
ally exclusive munt= or names= parameters). If the numberxpioes 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 &4.dter this limit, use the-personalities=option
with halcompile. For example, to set the maximum of personality items to 4:

[sudo]halcompile --personalities=4-install ...

DESCRIPTION
halcompile performs man different functions:

SEE ALSO

Compile.compand.cfiles into.soor .ko HAL realtime components (the-compile flag)
Compile.compand.cfiles into HAL userspace components (thecompile ——userspacédlag)
Preprocesscompfiles into.cfiles (the——preprocessflag)

Extract documentation froncompfiles into.9 manpage files (the-documentflag)

Display documentation frontompfiles onscreen (the-view—docflag)

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

Install .c and .py files into the proper directory for HAL userspace components <tliestall
—-userspacdlag), which may requirsudoto write to system directories.

Extract documentation frontomp files into .9 manpage files in the proper system directory (the
——install flag), which may requirsudoto write to system directories.

Preprocesscompfiles into.cfiles (the——preprocessflag)

Halcompile HAL Component Germor in the LinuxCNC documentation for a full description of the
.compsyntax, along with examples

pydoc hal and Creating Userspace Python Componeintshe LinuxCNC documentation for documenta-
tion on the Python interface to HAL components
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NAME

halmeter — obsee/HAL pins, signals, and parameters
SYNOPSIS

halmeter [—g] [ pin|siglparam namé [—g X-positon Y-position [Width]
DESCRIPTION

halmeter is used to obseevHAL (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 pimame

sighame
display the HAL signahame

param name
display the HAL parameterame

If neitherpin, sig, or param are specified, the
window starts out blank and the user must select an item to observe.

-s small windav. Non-interactve, must be used witpin, sig, or param to select the item to display
The item name is displayed in the title bar instead of the winelad there are no "Select" or
"Exit" buttons. Handyvhen you want a lot of meters in a small space.

-g geometry position.allows one to specify the initial starting position and optionally the width of
the meterReferenced from top left of screen in pixel units. Handy when yent v load a lot of
meters in a script with out them displaying on top of each other.

USAGE
Unless\-sis specified, there are tnbuttons, "Select" and "Exit". "Select" opens a dialog box to select the
item (pin, signal, or parameter) to be obselv"EXxit" does what you expect.

The selection dialog has "OK" "Apply", and "Cancelittons. OKdisplays the selected item and closes
the dialog. "Apply" displays the selected iteot keeps the selection dialog open. "Cancel” closes the dia-
log without changing the displayed item.

EXAMPLES
halmeter
Opens a meter wineg with nothing initially displayed. Use the "Select" button to choose an item
to obsere. Doesot return until the winde is dosed.

halmeter &
Open a meter windg with nothing initially displayed. Use the "Selectitton 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 windyg initially displaying HAL pinparport.0.pin—03-out The "Select" btton
can be used to display other items. Runs in background.

halmeter —s pinparport.0.pin—-03-out&
Open a small meter windg displaying HAL pinparport.0.pin—03—out The displayed item can-
not be changed. Runs in background.

halmeter —s pinparport.0.pin—-03-out-g 100 500&
Open a small meter windg 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 chRuogesdn
background.
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halmeter —s pinparport.0.pin—-03-out-g 100 500 40@&
Open a small meter windg displaying HAL pinparport.0.pin—03-out places it 100 pixels to
the left and 500 pixels down from top of scredie width will be 400 pixels (270 is default) The
displayed item cannot be changed. Runs in background.

SEE ALSO

HISTORY

BUGS

AUTHOR
Original version by John Kasunich, as part of the LinuxCNC projecprovements by seeral other mem-
bers of the LinuxCNC delopment team.

REPORTING BUGS
Report bugs to jmkasunichrAisers DA sourceforge DO net

COPYRIGHT
Copyright © 2003 John Kasunich.
This is free software; see the source for copying conditidiere is NO warranty; notven for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

36 2006-03-13 LinuxCNC Documentation



HALREPORT (1) TheEnhanced Machine Controller HALREPORT(1)

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 docsy(asers?)
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:

1) use names=|count= (.comp components created with halcompile)
2) have a *single* function

Full docs:

SEE ALSO
LinuxCNC(1)

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

HISTORY
BUGS
None known at this time.

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

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

COPYRIGHT
Copyright © 2020 andypugh.
This is free software; see the source for copying conditidiere is NO warranty; notven for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME

halrmt — short description

SYNOPSIS
halrmt

DESCRIPTION
halrmt is a remote-control interface for LinuxCNC.

USAGE

38

halrmt {-- --port <port number> --name <server name> --connectpw <password>
--enablepw <password> --sessions <max sessions> -ini<inifile>}

With -- --port Waits for socket connections (Telnet) on specified socket, without port
uses default port 5006. (note: linuxcncrsh uses 5007 as default)
With -- --name <server name> Sets the server name to specified hame for Hello.
With -- --connectpw <password> Sets the connection password to 'password’. Default EMC
With -- --enablepw <password> Sets the enable password to 'password’. Default EMCTOO
With -- --sessions <max sessions> Sets the maximum number of simultaneous connextions
to max sessions. Default is no limit (-1).
With -- -ini <inifile>, uses inifile instead of emc.ini.

There are six commands supported, Where the commands set and get contain HAL
specific sub-commands based on the commands supported by halcmd. Commands and
most parameters are not case sesgsiline 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 another syntax error occurs then the server

responds with:

HELLO NAK

==> Get <==

The get command includes one of the hal sub-commands, describedhbelo
zero or more additional parameters.

==> Set <==

The set command inclides one of the hal sub-commands, describachbelo
one or more additional parameters.

==> Quit <==
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The quit command disconnects the associated socket connection.
==> Shutdown <==

The shutdown command tells EMC to shutdown 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.

==> He|p <==

The help command will return help information in text formadrahe telnet
connection. If no parameters are specified, it will itemize Yhgadle commands.
If a command is specified, it will provide usage information for the specified
command. Help will respondgerdless of whether a "Hello" has been
successsfully 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 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 a&knowledgement 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 Gfo 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.
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40

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.

Paams [<substring>]

Get only returns all information about all parameters beginning with the
specified substring. If no substring is specified then it returns all
parameters.

PaamVals [<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.

Paam <name>

Get only returns all information about the parameter matching the
specified name.

PaamVal <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 timexecutable specified by name.
Unload <name>

Set only unloads the xecutable specified by name.
LoadUsr <name>

Set only loads the usemnxecutable specified by name.
Linkps <pin name> <signal name>

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

Set only links the specified signal to the specified pin.

Linkpp <pin name 1> <pin hame 2>

LinuxCNC Documentation 2020-08-26 41



HALRMT(1) The Enhanced Machine Controller HALRMT(1)

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 hame 2>

Set only unlinks the specified pins

Lock

Unlock

NewsSig <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
LinuxCNC(1)

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

HISTORY
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BUGS
It is not knawv if this interface currently works.

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

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

COPYRIGHT
Copyright © 2020 andypugh.
This is free software; see the source for copying conditidiere is NO warranty; notven for MER-
CHANTABILITY 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_optk[filename[.hal|.tcl]
halrun =T [halcmd_optk[filename[.hal|.tcl]
halrun -U

DESCRIPTION
halrun is a conenience script used to manipulate the HAL (Hardware Abstraction Layer) from the com-
mand line. When woked, halrun:

Sets up the realtime environment.

Executes a command interpretealcmd or haltcl).
(Optionally) runs an interae# sssion.

Tears down the realtime environment.

If no filename is specified, an interaetiession is started.
The session will uskalcmd(1) unless -T is specified in
which casénaltcl(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 extendiafc(nd

or haltcl). 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 interacte ®ssion is started fdralcmd or

haltcl according to the -1 or —T option.

OPTIONS
halcmd_opts
When a .hal file is specified, tialcmd_optsare passed tbalcmd. See the man page ftval-
cmd(1). Whena tcl file is specified, the only valid options are:
=i inifile
—f filename[.tcl|.hal] (alternate means of specifying a file)
= Run an interactie halcmd session
=T Run an interactie haltcl session.
-U Forcibly cause the realtime environment tdte It releases the HAL mutex, requests that all HAL
components unload, and stops the realtime systdgnmust be the only commandline argument.
-h display a brief help screen and exit
EXAMPLES
HISTORY
BUGS
None known at this time.
AUTHOR

Original ersion by John Kasunich, as part of the LinuxCNC Enhanced Machine Controller pihgect.
includes major contributions byws®al members of the project.
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REPORTING BUGS
Report bugs to the LinuxCNC bug track®IRL: http://sf.net/p/emc/bugsl

COPYRIGHT
Copyright © 2003 John Kasunich.
This is free software; see the source foryoog conditions. There is NO warranty; notee for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

SEE ALSO
halcmd(1), haltcl(1)
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NAME
halsampler — sample data from HAL in realtime

SYNOPSIS
halsampler[optiong

DESCRIPTION
sampler(9) andhalsampler are used together to sample HAL data in real time and store it in adite-
pler is a realtime HAL component that exports HAL pins and creates a FIFO in shared méntloen
begins sampling data from the HAL and storing it to the FIF@lsampleris a user space program that
copies data from the FIFO to stdout, where it can be redirected to a file or piped to some other program.

OPTIONS
-cCHAN
instructshalsampler to read from FIFQCHAN. FIFOs are numbered from zero, and thead#f
value is zero, so this option is not needed unless multiple FIFgsthan created.

—-n COUNT

instructshalsampler to readCOUNT samples from the FIFO, thexie If —n is not specified,
halsamplerwill read continuously until it is killed.

-t instructshalsamplerto tag each line by printing the sample number in the first column.

FILENAME
instructshalsamplerto write toFILENAME instead of to stdout.

USAGE
A FIFO must first be created by loadisgmpler(9) with halcmd loadrt or aloadrt command in a .hal file.
Thenhalsampler can be imoked to begn printing data from the FIFO to stdout.

Data is printed one line per samplé.—t was gecified, the sample number is printed first. The data fol-
lows, in the order that the pins were defined in the config stkogexample, if thesampler config string
was "ffbs" then a typical line of output (withott) would look like:

123.5533.40 -12

halsampler prints data as fast as possible until the FIFO is entpw it retries at regular intervals, until it
is either killed or has printedOUNT samples as requested fry. Usually, but not alvays, data printed by
halsamplerwill be redirected to a file or piped to some other program.

The FIFO size should be chosen to absorb samples captured dyrimgraentary disruptions in the flo

of data, such as disk seeks, terminal scrolling, or the processing limitations of subsequent program in a
pipeline. Ifthe FIFO gets full andampleris forced to serwrite old datahalsampler will print 'overrun’

on a line by itself to mark eaclajg in the sampled datadf —t was gecified, gaps in the sequential sample
numbers in the first column can be used to determine exaetlynaoy samples were lost.

The data format fohalsampler output is the same as fhalstreamen(1) input, so 'vavdorms’ captured
with halsampler can be replayed usirdwlstreamer. The-t option should not be used in this case.

EXIT STATUS
If a problem is encountered during initializatidwasampler prints a message to stderr and returns failure.

Upon printingCOUNT samples (if-n was gecified) it will shut down and return success. If it is termi-
nated before printing the specified number of samples, it retaitnsef Thismeans that whenrn is not
specified, it will alvays return failure when terminated.

SEE ALSO
samplen(9) streamer(9) halstreamen(1)
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HISTORY

BUGS

AUTHOR
Original version by John Kasunich, as part of the LinuxCNC projegprovements by seeral other mem-
bers of the LinuxCNC delopment team.

REPORTING BUGS
Report bugs to jmkasunichrAisers DA sourceforge DO net

COPYRIGHT
Copyright © 2006 John Kasunich.
This is free software; see the source for copying conditidiere is NO warranty; notven for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME
halscope — short description

SYNOPSIS
halscope

DESCRIPTION
halscopeSoftware oscilloscope for LinuxCNC/HAL

Digital oscilloscope for viewing real timeavgforms of hal pins and signals

SEE ALSO
LinuxCNC(1)

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

HISTORY
BUGS
None known at this time.

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

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

COPYRIGHT
Copyright © 2020 andypugh.
This is free software; see the source for copying conditidiere is NO warranty; notven for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME
halshav — Show HAL parameters, pins and signals

SYNOPSIS
halshow [Options] [watchfile]

OPTIONS
--help (help)
--fformat format_string_for_float
--iformat format_string_for_int

For format seéhttps://www.tcl.tk/man/tcl8.6.11/TclCmd/format.htiml

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

DESCRIPTION
halshowcreates a GUI interface to weand interact with a running HAL session. It is documented in the
PDF and HTML docs much more completely than is possible in a manpage:
(http://linuxcnc.org/docs/html/hal/halsivdtmiC

SEE ALSO
LinuxCNC(1)

Much more information about LinuxCNC and HAL igadable 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 andypugh, as part of the LinuxCNC project.

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

COPYRIGHT
Copyright © 2020 andypugh.
This is free software; see the source for copying conditidiere is NO warranty; notven for MER-
CHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME

halstreamer — stream file data into HAL in real time
SYNOPSIS

halstreamer[optiong
DESCRIPTION

streamer(9) andhalstreamer are used together to stream data from a file into the HAL in real time.
streameris a realtime HAL component that exports HAL pins and creates a FIFO in shared memory.
hal_streameris a user space program that copies data from stdin into the FIFO, stwehater can write

it to the HAL pins.

OPTIONS
-c CHAN
Instructshalstreamerto write to FIFOCHAN FIFOs are numbered from zero, and the default value
is zero, so this option is not needed unless multiple FIF@slie@n created.

FILENAME
Instructshalsamplerto read fromFILENAMEinstead of from stdin.

USAGE
A FIFO must first be created by loadisgeamer(9) with halcmd loadrt or aloadrt command in a .hal
file. Thenhalstreamer can be imoked to begn writing data into the FIFO.

Data is read from stdin, and is almostals either redirected from a file or piped from some other
program, sincedyboard input would be unable to keep up withredow streaming rates.

Each line of input must match the pins that are attached to the FIFO, for exampletrédheer config
string was "ffbs" then each line of input must consist af fiwats, a bit, and a signed integarthat order
and separated by whitespace. Floats must be formatted as requstedd(§8), signed and unsigned
integers must be formatted as requiredtniol (3) andstrtoul (3), and bits must be eith@ror 1.

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

halstreamertransfers 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 throughnaamentary disruptions in the floof data, such as disk
seeks. If the FIFO is big enoudtalstreamer can be restarted with the same or @ fike before the FIFO
empties, resulting in a continuous stream of data.

The data format fonalstreamerinput is the same as foalsampler(1) output, sasvaveformsaptured
with halsampler can be replayed usirwlstreamer.

EXIT STATUS
If a problem is encountered during initializatidwastreamer prints a message to stderr and returns failure.

If a badly formatted line is encountered while writing to the FIFO, it prints a message tpskigeithe
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. heprents by seeral other
members of the LinuxCNC delopment team.

REPORTING BUGS
Report bugs to jmkasunichrAisers DA sourceforge DO net

COPYRIGHT
Copyright © 2006 John Kasunich. This is free software; see the source for copying conditions. There is NO
warranty; not gen 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 inifile] [filenamé

DESCRIPTION
haltcl is used to manipulate the HAL (Hardware Abstraction Layer) from the command line using a tcl
interpreter. haltcl can optionally read commands from a file (filename), allowing contiid.
configurations to be set up with a single command.

OPTIONS
=i inifile
If specified, the inifile is read and used to create tcl global variable arrays. An array is created for
each SECTION of the inifile with elements for each ITEM in the section.

For example, if the inifile contains:
[SECTION_AJITEM_1= 1
[SECTION_A]JITEM_2 = 2
[SECTION_B]JITEM_1 =10

The corresponding tcl variables are:
SECTION_A(TEM_1) = 1
SECTION_A(ITEM_2) = 2
SECTION_B(ITEM_1) = 10
—ini inifile -- declining usage, us4 inifile
filename

If specified, the tcl commands filenameare e&ecuted. Ifno filename is specified, haltcl opens
an interactie sssion.

COMMANDS
haltcl includes the commands of a tcl interpreter augmented with commands for the hal language as
described fohalcmd(1). Theaugmented 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 ®texact _for_test suite_only setp setaasbource start status stop unalias unlinkp unload unloadrt
unloadusr unlock waitusr

Two of the augmented commands, 'list’ and 'gets’, require special treatmerdidocanflict with tcl built-
in commands having the same namés.use these commands, precede them with éyevérd 'hal’:

hal list
hal gets

REPORTING BUGS
Report bugs to the LinuxCNC bug track®iRL: http://sf.net/p/emc/bugsl

COPYRIGHT
This is free software; see the source for copying conditions. There is NO warrantyemfutre
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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halcmd(1), halrun (1)
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NAME
halui — obserg 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 name
use thenameas 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 runhalui 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 appropsidte e

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.afloat out
current applied tool length offset for the A axis

halui.tool.length—-offset.bfloat out
current applied tool length offset for the B axis

halui.tool.length—offset.cfloat out
current applied tool length offset for the C axis

halui.tool.length—-offset.ufloat out
current applied tool length offset for the U axis

halui.tool.length—offset.vfloat out
current applied tool length offset for the V axis

halui.tool.length—offset.wfloat out
current applied tool length offset for the W axis

halui.tool.length—offset.xfloat out
current applied tool length offset for the X axis

halui.tool.length—offset.yfloat out
current applied tool length offset for the Y axis

halui.tool.length—offset.zfloat out
current applied tool length offset for the Z axis

halui.tool.diameter float out
Current tool diameteor 0 if no ol is loaded.

halui.tool.number u32 out
current selected tool

54 2006-07-22 LinuxCNC Documentation



HALUI(1) HAL User Interfce HALUI(1)

spindle
halui.spindle.N.brake—is—onbit out
status pin that tells us if braks m

halui.spindle.N.brake—offbit in
pin for deactrating the spindle brake

halui.spindle.N.brake—onbit in
pin for actvating the spindle brake

halui.spindle.N.decreasdit in
a rising edge on this pin decreases the current spindle speed by 100

halui.spindle.N.forward bit in
a rising edge on this pin makes the spindle go forward

halui.spindle.N.increasebit in
a rising edge on this pin increases the current spindle speed by 100

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

halui.spindle.N.revase bit in
a rising edge on this pin makes the spindle gemse

halui.spindle.N.runs—backwardbit 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
a rising edge on this pin starts the spindle

halui.spindle.N.stopbit in
a rising edge on this pin stops the spindle

spindle override
halui.spindle.N.override.count—enablebit in (default: TRUE)
When TRUE, modify spindleverride when counts changes.

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

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

halui.spindle.N.override.direct-value bit in
pin to enable direct spindler@ride value input

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

halui.spindle.N.override.scalefloat 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—onbit out
status pin telling that block delete is on
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halui.program.block—delete.offbit in
pin for requesting that block delete is off

halui.program.block—delete.onbit in
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—pausedbit 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—onbit 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.onbit in
pin requesting that the optional stop is on

halui.program.pausebit in
pin for pausing a program

halui.program.resumebit 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

HALUI(1)

pin for stopping a program (note: this pin does the same thing as halui.abort)

mode

halui.mode.autobit in
pin for requesting auto mode

halui.mode.is—autobit 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—manualbit out
pin for manual mode is on

halui.mode.is—mdibit out
pin for mdi mode is on

halui.mode.is—teleopbit out
pin showing coordinated jog mode is on

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

halui.mode.manualbit in
pin for requesting manual mode
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halui.mode.mdibit in
pin for requesting mdi mode

halui.mode.teleopbit in
pin for requesting coordinated jog mode

mdi (optional)
halui.mdi-command-XX bit in
halui looks for ini variables named [HALUIIMDI_COMMAND, and exports a pin for each
command it finds. When the pin isw TRUE, halui runs the specified MDI command. XX is
a two dgit number starting at 00. If no [HALUIIMDI_COMMAND variables are set in the ini
file, no halui.mdi—command-XX pins will be exported by halui.

mist
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-enablebit in (default: TRUE)
When True, modify max velocity when halui.max-velocity.counts changes.

halui.max-velocity.countss32 in
When .count-enable is True, halui changes the max velocity in response to changes to this pin.
It's wisually connected to an MPG encoder on an opesgtanel or jog pendant. When
.count-enable is False, halui ignores this pin.

halui.max-velocity.direct-valuebit 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 kedatay: change max velocity by an
amount equal to (change in .counts * .scale).

halui.max-velocity.increasebit 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 haluinglys responds to this pin, independent of the .count-enable pin.)

halui.max-velocity.decreaseit 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 haluinglys responds to this pin, independent of the .count-enable pin.)

halui.max-velocity.scal€float in
This pin controls the scale of changes to the max veloEdgh 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.valuefloat out
Current value for maximum velocjtin machine—units per second.

machine
halui.machine.units—per-mmfloat out
pin for machine units—per—-mm (inch:1/25.4, mm:1) according to inifile setting:
[TRAJILINEAR_UNITS
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halui.machine.is—onbit out
pin for machine is On/Off

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

halui.machine.onbit in
pin for setting machine On

lube
halui.lube.is—onbit out
pin for lube is on

halui.lube.off bit in
pin for stopping lube

halui.lube.onbit in
pin for starting lube

joint (N = joint number (0 ... num_joints—1))
halui.joint.N.selectbit in
pin for selecting joint N

halui.joint.N.is—selectedbit out
status pin that joint N is selected

halui.joint.N.has—fault bit out
status pin telling that joint N 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 pogitirardware limit

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

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

halui.joint.N.on—-soft—-min-limit bit out
status pin telling that joint N is on thegaive ftware limit

halui.joint.N.override-limits bit out
status pin telling that joint N’limits are temporarily werridden

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

halui.joint.selectedu32 out
selected joint number (0 ... num_joints—1)

halui.joint.selected.has—faultbit out
status pin selected joint is faulted

halui.joint.selected.homebit in
pin for homing the selected joint
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halui.joint.selected.is—homedit out
status pin telling that the selected joint is homed

halui.joint.selected.on—hard—max-limitbit out
status pin telling that the selected joint is on the paskardware limit

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

halui.joint.selected.on—-soft-max-limitbit out
status pin telling that the selected joint is on the pasiftware limit

halui.joint.selected.on-soft—-min-limitbit out
status pin telling that the selected joint is on thgetiee ©ftware limit

halui.joint.selected.werride—limits bit out
status pin telling that the selected jaériifnits are temporarily werridden

halui.joint.selected.unhomebit in
pin for unhoming the selected joint

joint jogging (N = joint number (0 ... num_joints—1))
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—speedfloat 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:sitick). Thevalue, 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
a rising edge will will male joint N jog in the ngative drection by the increment amount

halui.joint.N.increment-plus bit in
a rising edge will will male joint N jog in the positie drection by the increment amount

halui.joint.N.minus bit in

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

pin for jogging joint N in positie drection at the halui.joint.jog—speed velocity
halui.joint.selected.incrementfloat in

pin for setting the jog increment for the selected joint when using increment-plus/minus

halui.joint.selected.increment-minushit in
a rising edge will will male the selected joint jog in the gaive drection by the increment
amount

halui.joint.selected.increment-plushit in
a rising edge will will male the selected joint jog in the posiidrection by the increment amount

halui.joint.selected.minusbit in
pin for jogging the selected joint ingative drection at the halui.joint.jog—speed velocity

halui.joint.selected.plus
pin for jogging the selected joint bit in in pogéidrection at the halui.joint.jog—speed velocity
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axis (L = axis letter (xyzabcuvw)
halui.axis.L.selectbit in
pin for selecting axis by letter

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

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

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

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

axis jogging(L = axis letter (xyzabcuvw)
halui.axis.jog—deadbandfloat in
pin for setting jog analog deadband (jog analog inputs smaller/slower than this (in absolute value)
are ignored)

halui.axis.jog—speedloat in
pin for setting jog speed for plus/minus jogging.

halui.axis.L.analogfloat in
pin for jogging the axis L using an float value (e.gsj@k). Thevalue, typically set between 0.0
and+1.0, is used as a jog—speed multiplier.

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

halui.axis.L.increment—-minusbit in
a rising edge will will male axis L jog in the ngaive drection by the increment amount

halui.axis.L.increment—plusbit in
a rising edge will will male axis L jog in the positie drection by the increment amount

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

halui.axis.L.plus bit in
pin for jogging axis L in posite drection at the halui.axis.jog—speed velocity

halui.axis.selectedu32 out
selected axis (by index: 0:x 1:y 2:z 3:a 4:b 5:cr 6:u 7:v 8:w)

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

halui.axis.selected.increment—-minugit in
a rising edge will will male the selected axis jog in thegaive drection by the increment amount

halui.axis.selected.increment—plusit in
a rising edge will will male the selected axis jog in the pogitidrection by the increment amount

halui.axis.selected.minudit in
pin for jogging the selected axis ingaive drection at the halui.axis.jog—speed velocity

halui.axis.selected.plus
pin for jogging the selected axis bit in in pogitidrection at the halui.axis.jog—speed velocity

flood
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halui.flood.is—onbit 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—enablebit in (default: TRUE)
When TRUE, modify feedwerride when counts changes.

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

halui.feed-override.decreasebit in
pin for decreasing the FO (-=scale)

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

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

halui.feed—override.scalefloat 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—enablebit 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.decreasebit 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.scalefloat in
pin for setting the scale on changing the Rapid Override

halui.rapid—override.value float out
current Rapid Override value

estop
halui.estop.activate bit in
pin for setting Estop (LinuxCNC internal) On

halui.estop.is—actvated bit out
pin for displaying Estop state (LinuxCNC internal) On/Off

halui.estop.resetit in
pin for resetting Estop (LinuxCNC internal) Off
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home
halui.home-all bit in
pin for requesting home-all (onlyailable when a valid homing sequence is specified)

SEE ALSO
HISTORY
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 to alex_joniTAusers DO sourceforge D@ net

COPYRIGHT
Copyright © 2006 Alg Joni.
This is free software; see the source for copying conditions. There is NO warrantyemfutre
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME
hbmgui — Vismach Virtual Machine GUI

DESCRIPTION
hbmgui is one of the sampMismachGUIs for LinuxCNC, simulating a Horizontal Boring Machine.

See the main LinuxCNC documentation for more details.

http://linuxcnc.org/docs/html/gui/vismach.html

SEE ALSO
LinuxCNC(1)

Much more information about LinuxCNC and HAL ig#dable in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/LinuxCNC/.

HISTORY
BUGS
None known at this time.

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

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

COPYRIGHT
Copyright © 2020 andypugh.
This is free software; see the source for copying conditions. There is NO warrantyemfutre
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
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NAME
hexagui — Vismach Virtual Machine GUI

DESCRIPTION
hexaguiis one of the samphMismachGUIs for LinuxCNC, simulating a Horizontal Boring Machine.

See the main LinuxCNC documentation for more details.

http://linuxcnc.org/docs/html/gui/vismach.html

SEE ALSO
LinuxCNC(1)

Much more information about LinuxCNC and HAL ig#dable in the LinuxCNC and HAL User Manuals,
found at /usr/share/doc/LinuxCNC/.

HISTORY
BUGS
None known at this time.

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

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

COPYRIGHT
Copyright © 2020 andypugh.
This is free software; see the source for copying conditions. There is NO warrantyemfutre
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

64 2020-08-26 LinuxCNC Documentation



HY_GT_VFD(1) LinuxCNC Documentation HY_GT_VFD(1)

NAME

hy gt vfd — HAL userspace 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 Meaexperience 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 possibleath\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-seriegrber Manual for details. Set the following parameters:
P0.01=2
Set Run Command Source to Modbus serial port.

P0.03
Set Maximum Frequegdo the maximum frequerycyou want the VFD to output, in Hz.

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

P0.05
Set Lower Frequend.imit to the minimum frequernycyou want the VFD to output, in Hz.

P0.07 =7

Set FrequencA Command Source to Modbus serial port.
P2.01=7???

Set Motor Rated Power to the motopbwer rating in kW.
P2.02 = ?7??

Set Motor Rated Frequento the motors max frequeng in Hz.
P2.03 =?7??

Set Motor Rated Speed to the madapeed in RPM at its rated maximum frequence.
P2.04 = ?7??

Set Motor Rated Voltage to the mosnmaximum voltage, in \Volts.
P2.05 = ?7??

Set Motor Rated Current to the mosonaximum current, in Amps.
PC.00=1

Set Local Address to 1. This matches the default in the hy gt v, diange 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 gtevfdtdmge
this if your setup has special needs.

0= 1200
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1=2400
2=4800
3 =900
4 =19200
5=238400
PC.02=0

Set Data Format (8n1 RTU). This matches the default in the hy gt _véi, dhiange this if your setup
has special needs.

PC.03=1
Set Communication Delay Time to 1 ms. This is expected by the hy gt wéd dri

OPTIONS
-b, ——bits N
(default 8) For Modbus communication. Set number of data biNs té must be between 5 and 8
inclusive.

-p, ——parity [Even,Odd,None]

(default None) For Modbus communication. Set serial parity to Even,
Odd, or None.

-r,——rate N
(default 38400) For Modbus communication. Set baud rdtk ltas an eror 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 targetdjstaumber. This must match the
device number you set on the Huanyang GT VFD.

-d, -—devicePATH
(default /dev/ttyS0) For Modbus communication. Set the name of the serial device node to use.

-v, ——verbose
Turn on verbose mode.

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

—-F, ——max-frequencyHZ
This is the maximum output frequenaf the VFD in Hz. It should correspond to the mataated
max frequeng, and to the maximum and upper limit output frequecanfigured in VFD register
P0.03 and P0.04.

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

PINS
hy gt _vfd.period (float, in)
The period for the dver's ypdate cycle, in seconds. This isahfrequently the dvier 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-cmdfloat, in)
The requested motor speed, in RPM.

hy gt vfd.speed-fi(float, out)
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The motors aurrent speed, in RPM, reported by the VFD.

hy gt vfd.at—speedbit, out)
True when the dve is on and at the commanded speed (within 2%), False otherwise.

hy gt vfd.freq—cmd (float, out)
The requested output frequenm Hz. This is set from the .speed-cmd value, and is just shown for
debugging purposes.

hy gt _vfd.freq—fb (float, out)
The current output frequeypof the VFD, in Hz. This is reported from the VFD to thevelri

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 matoYolts.

hy gt _vfd.output—current (float, out)
The current that the motor is currently drawing from the VFD, in Amperes.

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 VF®internal DC power supplyn Volts.

hy gt vfd.modbus-errors(u32, out)
A count of the number of modbus communication errors between tree ahvd the VFD. The dvier
is resilient against communication errors, but a large or growing number here indicates a problem that
should be inestigated.

hy gt vfd.input-terminal (float, out)
The VFD's input terminal register.

hy gt _vfd.output—terminal (float, out)
The VFD's autput terminal register.

hy gt vfd.All (float, out)
The VFD's All register.

hy gt vfd.Al2 (float, out)
The VFD's Al2 register.

hy gt vfd.HDI-frequency (float, out)
The VFD’s HDI-frequeng regster.

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.

ISSUES
The VFD produces the output frequertlat it sends to the motor by adding a manually specified offset to
the frequeng command it gets\er 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 sectioneabud the dver's

command-line arguments all agree with the info on the nsatarhe plate. If you still arehgetting the

speed you expect, zero the VBOrequenyg off set by starting the motor running, then pressing the
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Up/Down buttons to zero the offset.
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NAME
hy vfd — HAL userspace component for Huanyang VFDs

SYNOPSIS
hy vfd [OPTIONS]

DESCRIPTION
This component connects the Huanyang VFD 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 ratedyrefjirenc
motor from the motos name plate, in Hz.

PDO005
Set register PD005 (max frequency) according to motor specs. This is the maximum frefjluenc
the motors power supplyin Hz.

PDO11
Set register PD011 (min frequency) according to motor specs. This is the minimum fyegfuenc
the motors power supplyin 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 Amps.

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

PD144
Set register PD144 (rated motovakitions) according to motor name plate. This is the motor's
speed in RPM at 50 Hz. Note: This is not the metoBx 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 hyexfd dri
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 hyexfd dri
change this if your setup has special needs.

PD165=3
Set register PD165 (communication data method) to 3 (8itl).RThismatches the default in the
hy vfd driver, change this if your setup has special needs. Note that the hy wédahiy
supports RTU communication, not ASCII.

Consult the Huanyang instruction manual for details on using the face plate to program the VFDs registers,
and alternatie values for the aba@ regsters.

Access to devices such as /dev/ttyUSBO is restricted to members of the "dialout" group. If you see error
messages such as
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open: Permission denied

ERROR Can't open the device /dev/ttyUSBO (errno 13)
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 toetakect.

OPTIONS

—d, ——device <path>
(default /dev/ttyS0O) Set the name of the serial device node to use.

—g, ——debug
Turn on debug messages. Note that if there are serial errors, this may becoyiegaribDelug
mode will cause all serial communication messages to be printer aniige terminal.

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

—-n, ——nhame <string>
(default hy_vfd) 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>.

-b, ——bits <n>
(default 8) Set number of data bits to <n>, where n must be from 5 to 8wecliibis must
match the setting in register PD165 of the Huanyang VFD.

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

-r, ——rate <n>
(default 38400) 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.

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

-t, ——target <n>
(default 1) Set HYCOMM target (sle) number This must match the device number you set on
the Hyanyang VFD in register PD163.

—-F, ——max-frequency <n>
(default: read from VFD) If specified, program register PD005 of the VFD with the specified max
frequeng of <n> Hz (and use the same max freqyenahe hy_vfd dwer). If not specified, read
the max frequencto use from register PD0O05 of the VFD.

—f, ——min-frequency <n>
(default: read from VFD) If specified, program register PD011 of the VFD with the specified
minimum frequeng of <n> Hz (and use the same minimum freqyeinghe hy vfd dwer). If
not specified, read the minimum frequgmhe use from register PD011 of the VFD.

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

=I, ——motor-current <n>
(default: read from VFD) 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.

-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 matgoeed at 50 Hz from this argument and from the
motor’s max frequeng (from the ——max—frequeycrgument or from P0O11 if ——max—frequency
is not specified) and program register PD144 of the VFD. If not specified, read thesrgmted
at 50 Hz from register P144 of the VFD, and use that and the max frgdqoaenmpute the
motor’s max speed.

—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 VEDegster 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 amgalue. 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 der with a set of registers to set then enable (setp 