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Debian Wheezy5Ubuntu Precise#IFEIR, HFEFBERZRF. HIEBIIFERNERE

NOTE  iisesnzest, HEBNGEEFARDENERE,

Buster/RTAIRRfF . Ri&Famd64, EBIMERDELAIEITOA-MTREERFENRY

64-fI7TRTAl 5 2RZ5 X MRAMILInuXCNCEEEMBEE, BHERF=TEH

WARNING o EREMXASERBRSZNLZE. BITRNRAKEECKEREN. EBIER
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1.

Z#Debian Buster (Debian 10) , amd64hiz7<, RA UM X B T EHRERF:
https://www.debian.org/releases/buster/

ZIR5TisoH B, NRFAEERGnomeRHE,  IF%E Advanced Options' > Alternative
desktop environments, IHEZFEFRERN, ARAFETRENER T,
WARNING REHArootZrg, XaXxHsudo, MELEZRUATTE,

T LinPEITU TSRS, BlaEMERHTIRAFE.

sudo apt-get update
sudo apt-get dist-upgrade

ZEPreempt-RTRZFNEIR

sudo apt-get install linux-image-rt-amd64

5. MBS, ARiEELinux  4.19.0-9-rt-amd64litZ.  EREERIEGrubE M "Debian  Busteri#piizk

" Fxg, EFRE, BRI THSEEIRET PREEMPTRT ©

uname -v

6. I NAERXEZE > ZRH% > SynapticFEEIE:S, #FE linux-image', AEAER


https://www.debian.org/releases/buster/
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" original non-rt’ FHiEE IRCATEMER. BEWEH. XIULRFBHEIMRTAZEE, WRE
BARBRENNEZ, ERBHEREMAEZ, ERESFREEF BTG grubBEEcERE
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7. BIIBEITU TS SRLInuXCNCEE B ZREAINEIAPTZ REIF
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[ Gt EE

sudo apt-key adv --keyserver hkp://keys.gnupg.net --recv-key 3cb9fd148f374fef
8. A NIAPTHETEEE:

echo deb http://linuxcnc.org/ buster base 2.8-rtpreempt | sudo tee -a
/etc/apt/sources.list.d/linuxcnc.list

9. Mlinuxcnc.org B GESIER
sudo apt-get update
10. Z#uspace (EZZuspaceZ BirlREEEEH/SEH)

sudo apt-get install linuxcnc-uspace

fEDebian Buster E®3# (532181 RTAINX)

WARNING XPMAZEECHREMSRE,  HLinuxCNCEMHEMFRIUERET. EBRE
BRI E HII R o

1. XPMAZSLINnUuXCNChRZASAT LATELiveCDRE 7 ER %, SrI UL EFTRTEFHAIDebian  Buster  64-
fIc&eE L,

2. BLinuxCNCEZZZZARMBIAPTEXIR (MNREFHRLINUXCNC Live-CDER &R SEAT IR T NI AR EE
)

sudo apt-key adv --keyserver hkp://keys.gnupg.net --recv-key 3cb9fd148f374fef
3. RINAPTHETERE:

echo deb http://linuxcnc.org/ buster base 2.8-rt | sudo tee -a
/etc/apt/sources.list.d/linuxcnc.list

4. Mlinuxcnc.org B HFETIR
sudo apt-get update

5. KERTAINZ



sudo apt-get install linux-image-4.14.174-rtai-amd64
6. LERTAINAE

sudo apt-get install rtai-modules-4.14.174
7. Z#linuxcne (REZRIFIREZEEHBE)

sudo apt-get install linuxcnc

fERaspbian 10 E&#
1. T#HEFRaspbiani®%&EISDk L, HU FEHNAARE

2. BEIPI, ARITH— M KiR
3. BLinuxCNCEE R ZRLAMEIAPTZ RLIF
sudo apt-key adv --keyserver hkp://keys.gnupg.net --recv-key 3cb9fd148f374fef

4, 700 APT 875/ :

echo deb http://linuxcnc.org/ buster base 2.8-rtpreempt | sudo tee -a
/etc/apt/sources.list.d/linuxcnc.list

5. Mlinuxcnc.org B4R

sudo apt-get update

}

6. RELHRWIZ
sudo apt-get install linux-image-4.19.71-rt24-v71+
7. Z%linuxcne (RERZATFIREREENBEN)

sudo apt-get install linuxcnc-uspace

f£Ubuntu Precise bt &3t
1. Z&Ubuntu Precise 12.04 x86 (32-i7T) » FERIRR A& N ZE] 1T (E#MUbuntu, Xubuntu

, Lubuntu%) . YEIARLZIF64-1Itc (AMD64) o R UL FHRERRF:
http://releases.ubuntu.com/precise/ BFEEXIMREABAZZIHNES, BERXR—1T%

ELinuxCNCE5 A1 ZENMRAIRTAIRZI /5%,
2. BITU TS, UESUbuntu Precise BRI 4 LRI R .

10


https://www.raspberrypi.org/documentation/installation/installing-images/README.md
http://releases.ubuntu.com/precise/

sudo apt-get update
sudo apt-get dist-upgrade

3. BEETU TS ELiInuXCNCEEZ BRI EIAPTZRLIR

sudo apt-key adv --keyserver hkp://keys.gnupg.net --recv-key 3cb9fd148f374fef
4. FINFBVAPTIR

sudo add-apt-repository "deb http://linuxcnc.org/ precise base 2.8-rt"
5. Mlinuxcnc.orgIRERER 4 B5 3R

sudo apt-get update
6. W BETTLL T s L RERTAINZNIEIR

sudo apt-get install linux-image-3.4-9-rtai-686-pae rtai-modules-3.4-9-rtai-686-pae
7. NREFRERESEAgitEFEMIRBIELINUXCNC, FIETT

sudo apt-get install linux-headers-3.4-9-rtai-686-pae
8. EWiED), HMRIEFEArtaiNZBth, BRI, BIIERZBTT/3.4-9-rtai-686-pae,

uname -r

sudo apt-get install linuxcnc

BEHLinuxCNC

SRAEHPCEIERE Internet, MIGLInUCNCERBMINERME (0, MBRWISERFIEHEN
WA, PIOM2.T0ERT1) B—EmdiE, e EHRAURE BRI E, CRENEE
e MREEHSPCNERMIERE, ABEFm M B .

FR A2

AT BMEPRELINUXCNCM2. THRARZIS&HThR. RELBEXRET FEEMRI2.ThiRE,

%’I?;LinuxCNCMZ.?ZﬁﬁE’\JH&Z!Kﬂé&ﬂ%%ﬁH&, wmEk  FARELT, ARKRRUTIRBAARESN
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NRIELBEARBIBARALINUXCNC, NEINSIRIREILinuxCNC—T 2T R/ AR,

EE BT EEME G RE2.6MEBRAHERN2.7, BFEELZAIHMlinuxcnc.org APTIR, H2.770
#Blinuxcnc.org APTIR, BAARFALLINUXCNC,

BEREEUATEEB N RS LIET. T RmAFEN Lsb_release -ic KNARER:

1sb_release -ic
Distributor ID: Debian
Codename: wheezy

&R Z7EDebian Wheezy (#0_Ef1) , Ubuntu PrecisesUbuntu Lucid BT &<,

IREAPTIR
$THF B4R (Software Sources) WM. ELR=MRXRFHFA L, BIFHSRIFIEEETE:

Debian Wheezy:

o BEF NAERFEE (Applications Menu) , RFRE ZR4F (System) , AFEEE Synaptici
HEEESS (Synaptic Package Manager) o

o fESynapticH, Bi#E &EF (Settings) B, REREF €F (Repositories) LUYTH %=
438 (Software Sources) BHM.

Ubuntu Precise:
o BT FAMI Dash Home ElFFo
o 1E Search NIRRT, %miN"software", FAFFE D Ubuntu Software Center El#xo

o fEUbuntufkFhOEOR, B Edit X, AFED  Software  Sources... LUTHHHIR
‘A,

Ubuntu Lucid:

o BE ZHS (System) FH#, JAFHETE BIE (Administration) , FASETE  SynapticiifF
BEESE (Synaptic Package Manager) o

o fESynapticH, B& &E (Settings) KB, AFHEE FiEE (Repositories)  LUIFTH
R (Software Sources) HMOo

= ERHIR (Software Sources) BWHOH, #E#FE HMEH (Other Software) &I,
= HBRRECEEFFRE IRMlinuxcnc.orgf B (REFrE3Elinuxcnc.org®B) o
= BEFRI (Add) REAFARMFFHAPTIT. EREMNTEAS L, ZIToBEERRE:

Platform apt source line

Debian Stretch deb http://linuxcnc.org stretch base 2.8-
rtpreempt

Debian Wheezy deb http://linuxcnc.org wheezy base 2.8-rt

Ubuntu Precise deb http://linuxcnc.org precise base 2.8-rt

Debian Jessie - preempt deb http://linuxcnc.org jessie base 2.8-
rtpreempt

Debian Jessie - RTAI deb http://linuxcnc.org jessie base 2.8-rt

Debian Buster - preempt deb http://linuxcnc.org buster base 2.8-
rtpreempt

Debian Buster - RTAI deb http://linuxcnc.org buster base 2.8-rt
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lad-data-common 0.0.21-1 Real-time strategy game of ancient v

linstall 2.12-4 cross-distribution packaging system
linstall-co 3, Repositories (AR
hffff
'048-gt Enabled Type URI Distribution
'ping v deb http://security.debian.org/debian-security/ stretch/updates u b
'weard % deb-src http://securitydebian.org/debian-security/ stretch/updates - |
539'3'5”"":] v deb http://ftp.uk.debian.org/debian/ stretch-updates
189-admi % deb-src http://ftp.uk.debian.org/debian/ stretch-updates: Down i
}89-consg % deb http:/flinuxcnc.org/ stretch —
189-ds-ba
189-ds-ba Binary (deb) - I

URL: http://linuxcnc.org

Distribution: stretch

Section(s): base 2.8-rtpreempt|

New Delete Cancel Ok

- BE AR (Add  Source) , AREXRMHEREEORSEELEXEF. MAReRE—EQD, BMEEX
ARANHNESEDH, HBRE ZFHME (Reload) .

FHREIFRARAS
IR0 B AIE M TS PT LURER R IR O3 AR S, T RRINBEREE,
ZREBREE T AR,

Debian Wheezy#1Ubuntu Lucid
Debian Wheezy#1Ubuntu Lucid&3{E B Synapticii i+ B E1E 25,

- {ER_EErIEZ EAPTERBSEAFTH Synaptice
- BE EMME (Reload) &%
- EREERINEEIEE Linuxenc,

- BEEEE, KEBlinuxencflinuxene-doc-  *REGEIRIEAEARK. R EEE A REREE
BRENTFZHMIMEE, LUBEMlinuxcncR BRI,

- BEH NA (Apply) i, AREHHENRSRERREE. IBEIlinuxenc XA EL1 B sh 7
BBV ELo

Ubuntu Precise

- B/ AR Dash Home B4R,

- BINKER, BIN'"update", AEET  FHMEIESS (Update Manager) B,
- BFE KT (Check) IR LURERA BIRHGEMTIZ,

- B REFEH (Install Updates) IRHIUREFFBERMG MR,
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TP E

SEEREMEEEZENER TEHTENR, BFEETHdeb, AREERdpkgRET, SXEMAY, buildbot
= EFEIDeb, FIFHFEMAEttp://linuxcnc.org/dists/

SR EER SRR M EETEIR, UIREESERNRERNdeb, T Kim, FNELT]
N Isb_release-ic’ EIIRIERFRIZ TR,

> 1sb_release -ic
Distributor ID: Debian
Codename: buster

MFIRPIEFIRER G, AEEEPIENEZEMA, FIU0AFERBY2.7-rtS XA FRIABY2.7-sim.
BTR, EE32MU (i386) oE64ML (amd64) BIIHEMNEE,
BTRFR, MIIRESHERFAENRA, 130 linuxcnc-uspace_2.8.0_amd64.deb's  TEHidebFHIiEEHEH!

FAENEBR. B UERANHEEREXGERBAEENEZF (Mlinuxcnc_2.8.0.deb) , REFTFH
Kim, HEARHFEEESSTEMS sudodpkg-ilinuxcnc_2.8.0.deb’ %

sudo dpkg -1 linuxcnc_2.8.0.deb

EMECEXH (33F2.8.x)

HhRZASEILinUXCNCERES ES2.THREFRRE, ARFEESEHNIHTENEE,

BES%H (joints_axesHIEH)

LinuxCNCRThREIEIFZ R HIECE, XLEEIE IR by_machine, by_interfaceflsim (iEiH128) 89
E%E;ﬂﬁﬂéﬂéﬂo XERBEBREAEHTHEENESR, MARMREERHRESHH L AZENE
ITREIRINES,

XL E R PECE X H B ¥tjoints_axesEH MR ELUHTT T B,

BHzhE#h (joints_axesBupdate_inifi7s)

HTFjoints_axesEMEBEX AL IniXHFREMHEXMhalfiles#HTAEFENR, HILRMET —1H Hupdate_ini
R Ak Bah iR A P BL &

FARFESEHLINUXCNCZEERBEIMBREER, BIERLHZS, ZHATERPinixXX g
ZZ[EMC]VERSIONT, #0RIEI1) AEFE, 52) FHEBEMIRENCVSHEE"SRevisions", SER/N
F1.089%01E,  Wupdate_inifIZAFEH—PEE, HIGREBEAPXHUIRENNEE, WRAR
B2, NWEEERRERR.

fign, WRAFEERAbigmillini, BBAETbigmilliniX4REAMIEENhalSXH#HITHRIBUS
§EMﬁwﬁgﬁo YHAECERFME XA RREFEEURBEESZIMBERP, BRZA" old" (R
vbigmill.old) o

update_iniffl A0 EER LGN FRIEMA B PIRENAEENAFPED, EREXRMNVBPEADN
ARERNTE TR B, ERVSREENREI8E:

- B FREBERNEREHRR
- W IAREIAES
- BAIREEshFRINEA
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- {ERhaltcXXHHITERE
BUR/NH5F0 Hal Changes’ Z343%H T AIE B EHMA R wiEinigthal>X I E,

Multiple Spindle Support
LM

LinuxCNC now supports up to 8 spindles (and can be recompiled for more) Existing G-code will run
without modification and most configurations will default to single spindles. To specify more than one
spindle set the [TRAJ]SPINDLES= entry in the INI file and include the num_spindles= parameter for the
motion module (set with either [EMCMOT]EMCMOT = motmod num_spindles= or included in a halfile
loadrt entry for motmod). LinuxCNCIRTERR Z 2158 N0l (FFE R UEMRIZLURENEZ 0i) » MBEG
KRR ENMEERRIER TE1T, HEXSHEERRIANR LM, BRES T, BEINIXXHEFIR
B[TRAJ] SPINDLES =% H, HEIEEeERAInum_spindles =% (@I[EMCMOT] EMCMOT = motmod
num_spindles =18 &, HEBETEmMotmodiIHalfile loadrtZBH)

BEEptERNum_spindles= parameterf[TRAJ]SPINDLES= settings #7i [LAD,

BT EERIS IR, EEHMERREGEMMEL, 130, motion.spindle-speed-outHft
Espindle.0.speed-out, EMEFMMAEHTXLEENR, ATIEFGIEH, =6 EHEENGHRE
MM MRS MG S48, HIIM3  S2LUSEIE =14, EF"$" A TEESEMIARNE

FRIAR, AJLEIRBEEXNGRIEULEEAEMS EihizH e, BXABEN, BSRGHEMMAE
F, UREXRHALS|HIECRBIF o,

TRAJEEE , MiEERR
B & Hjoints_axesThag, BT —LLZFRLAEBAR] FThEE.

was: [TRAJ]MAX_VELOCITY is: [TRAJ]MAX_LINEAR_VELOCITY
was: [TRAJ]DEFAULT_VELOCITY is: [TRAJ]DEFAULT_LINEAR_VELOCITY

was: [TRAJ]JMAX_ACCELERATION is: [TRAJ]MAX_LINEAR_ACCELERATION
was: [TRAJ]DEFAULT_ACCELERATION is: [TRAJ]DEFAULT_LINEAR_ACCELERATION

Kinematics modules iZzh#1ER

gentrivkinsfgantrykinsizsh FHRRE&MIFR, FAENNIhEEIEREEFHtrivkinstRIRP R A,
gentrivkinstZR{RTE L FIMjoints_axesn eI, BHITHIR, HNELET.

Hal>z i

was: loadrt gentrivkins
is: loadrt trivkins

was: loadrt gentrivkins coordinates=xyyz
is: loadrt trivkins coordinates=xyyz

fEAgantrykinsHYEC & N E A {ERkKinstype= parameteri& & ABOTHMtrivkinsEZE (X7
FKINEMATICS_BOTH)
Halsx 4
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was: loadrt gantrykins coordinates=xyyz
is: loadrt trivkins coordinates=xyyz kinstype=BOTH

BXELER, E&WtrivkinsFEMBT (S man trivkins)

AR fEjoints_axesHIEEBMFNRSIFNAZREREINIXH[KINSEI S HigEE, AETEIERE
BI[HALJHALFILES (.hal tclx¥) #3IBEAN.

fBugn:

inifile: [KINS]
KINEMATICS = trivkins
JOINTS = 3

halfile: loadrt [KINS]KINEMATICS

haltclfile: loadrt $::KINS(KINEMATICS)

ZERECE

E&FHjoints_axesZ i, BEIGFEAREEN=H (XYZ) K, Bih (V) REMF.  XXFFHEHalXHIE
B2HE (LEHEWFEMNESE) , BEEEIETE[TRAJIAXES =3, —MIZEMAXIS_YEZHS, UKRABFEAE
REANYEIRHIE. BXLREHTIABEEIEN,

L ERECE EAtrivkins BRI FEREINED, XLEFNETEEEFRFMFE (XYZABCUVW) » &l
FAjoints_axes, EHENEHFIERLIMRENFRERFREY (X2) , FRESL BN IR E
72o ABEFREINIXMH[AXIS_Y]ERD, RFEMM[JOINT_N]ZBIIHME Xo

ERBINIXHRA ((RETRSIEEFAERIIED) -

[KINS]

KINEMATICS = trivkins coordinates=xz
JOINTS = 2

[TRAJ]

COORDINATES = XZ
[AXIS_X]
[AXIS_Z]
[JOINT_0]

[JOINT_1]

16



HAR, REENEETRNIERDLEEREENIF-

— BRI S A

SN SR BB ARG Ini S TR RIS — 3o
EHEER'[KINS]KINEMATICS=A0iE 3151 F 50  AEH S [KINS]JOINTS="$E E Mk A S M2 B
JEENF IR FSTHL S E S5 BT [ TRAJICOORDINATES="{E FIMAEA— BT .

il

fEAtrivkin (KINEMATICS_IDENTITY) BI=ERAYIrA:

[KINSIKINEMATICS = trivkins
[KINS]JOINTS =3
[TRAJ]COORDINATES = XYZ

FERTEIEESHMFTEMtrivkin (KINEMATICS_IDENTITY) BIFRHHZERR:

[KINSTKINEMATICS = trivkins coordinates=XZ
[KINS]JOINTS =2
[TRAJ]COORDINATES = XZ

RIVERTEESNMFE, FMKINEMATICS_BOTHEStrivkins# TR MEREM (AFYAML)

[KINS]KINEMATICS = trivkins coordinates=XYYZ kinstype=BOTH
[KINSTJOINTS =4
[TRAJ]COORDINATES = XYYZ

RIER=4 (KINEMATICS_BOTH) HAEENHMFHN—Mietsadnm=s8 (BkdTA, B)

[KINS]KINEMATICS = trivkins coordinates=XYYZC kinstype=BOTH
[KINSTJOINTS = 5
[TRAJ]COORDINATES = XYYZC

B#A3FEEkKin (KINEMATICS_BOTH) HEYZEDeltatlef ATEES R/RIERPIIE, HHBMIMBITEELR:

[KINS]KINEMATICS = lineardeltakins
[KINSTJOINTS =4
[TRAJ]COORDINATES = XYZA

AR EE@AIEshFRR (Fliltrivkins) SEIM T TAFLITIEE (MFE) KRHESEIF . M AT LA
A%, MFEHARES, EXUEXHNARDELMFE (S man trivkins) .

B WFtivKinsERINE, BNE=-HSNTEZ AESTHE:
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trivkins coordinates=XZ
trivkins coordinates = X Z

IEff: [KINSJKINEMATICS
EiR: [KINS]KINEMATICS

AR LUAMHEEHFEMNBEEXBFERER (flillineardeltakins) EX T —HMIRF—EHIEk Z [B4FE
FHZRHIX R, BE, BEXEHEESEITEBEXIRRANEL-HXA, {BE23FFEXinilnE A
—HANEEREE: [KINSJJOINTS FI[TRAJJCOORDINATES', 1B B EEIRF M P AR EIF (S
B (5%, S man lineardeltakins) o

JEldE27]
i  ETAFRAJOINT_n]JHOME_SEQUENCEMIINIX 4%,  7Ejoints_axesSF 2 #l, EN-151&ER

BMERTSBERNFEY. IE, NERZETATREN. BXEZER, BEIEW:.  HUA
o

PENEIESESR (joints_axesBIEF)
X Fjoints_axes, ERRERILFMMIEL (FKER) , EFLTMgcode PR,  XFEHEMELM

—FMZ Bl ——XJ o

ERZMNINIXHIRE, fEEShEEM (L=ABEC) BWHAELES:
[AXIS_L]LOCKING_INDEXER_JOINT = joint_number_for_indexer

BEZRLARFT R RIERNNXHFIRENNE S ESE (NZjoint_number_for_indexer) :
[JOINT_NJLOCKING_INDEXER = 1

A] LAGUEE Hal 3 | RS i ifE B R $E T 2a 3% SRV fE R

joint.N.unlock (BIT output from Hal)
joint.N.is-unlocked (BIT input to Hal)

EQEBTFRIEELX®Ehalts, BFEAmMotmodiERAEY unlock_joints_mask’ SE#I5EREBIEZRS]
BHFEREL, (bit0 (LSB) ==joint0, bitl==jointl, KItbZEH)

[EMCMOT]
EMCMOT = motmod unlock_joints_mask=BITMASK

fign, FEE—afERtrivkinsizih® BAARAXYZBRINEE, HPBEIMNE 77 E S XfFtrivkin, #FELHRES
(MOFF4R) #ELEDELIEERLI (AJUBRMALITFE) o X FURFI, X==o0int0, Y==jointl
,» Z==joint2, B==joint3, EEHEK3BY#EI/7000001000 (Z#MHl) ==0x08 (+7<utH)

Itetrivkins XYZBR IR BYini SCAREDUA :
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[KINS]
JOINTS = 4
KINEMATICS = trivkins coordinates=XYZB

[TRAJ]
COORDINATES = XYZB

[EMCMOT]
EMCMOT = motmod unlock_joints_mask=0x08

[AXIS_B]
LOCKING_INDEXER_JOINT = 3

[JOINT_3]
LOCKING_INDEXER = 1

WNFEEFMIEEE, BIRIEEERRIE LRS- TERmAEL RS ZE% A ——IT R,
(BEXxmotmodMEZEE, BEWIEEIFMBT (S man motion) )

B BEINIXHFEX
WEMFINEENTABAFTREMEMXA,  ERBRANLINUXCNCTR, WP EHERAERER

INREE,  BEMUIREFS, kEXAKTeHEZELE, XBERHAFT ("#") , TUEEEN—HS
, MABERF.
Bign, LAMTRABHRIES:

MAX_VELOCITY = 7.5 # This is the max velocity of the axis.

BRI LA T 1TH

# This is the max velocity of the axis.
MAX_VELOCITY = 7.5

[Trailig &
£2.7.xhras, K] ([TRAJ]) REEFE:

[TRAJ]
DEFAULT_ACCELERATION
MAX_ACCELERATION

ARERLEMMNAEETUESHSETE, WTEHRR:
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[TRAJ]

DEFAULT_LINEAR_ACCEL
MAX_LINEAR_ACCEL

ATFXLEEEZMSH R IFLIEMupdate_inilARSKIA—5, RHitlabdas 2 EEENER:

[TRAJ]

DEFAULT_LINEAR_ACCELERATION
MAX_LINEAR_ACCELERATION

NOTE  ZFHEEHNEALIAERIAMEMHEAIEER S FF AL,

Hal®E® (joints_axes 2.8.xBYEHT)

RREMPG (FohBxhRER) <z
A Hjoints_axesBH 281, (IEHSEN FHSERIBM, FHiBiThals IS

bit IN
float IN
s32 IN
bit IN

axis.M.jog-enable
axis.M.jog-scale
axis.M.jog-counts
axis.M.jog-vel-mode

Hfr M BEWFEHENNOET (0==X, 1==Y%F)

I S Hjoints_axesEH#i, AILTERSKRIUTIHRLM HLERIN FRIE M AR HTT R,

filhal3|fiZ2

bit IN
float IN
s32 IN
bit IN
bit IN
float IN
s32 1IN
bit IN

joint.N.jog-enable
joint.N.jog-scale
joint.N.jog-counts
joint.N.jog-vel-mode

axis.L.jog-enable
axis.L.jog-scale
axis.L.jog-counts
axis.L.jog-vel-mode

Hm N BEKRES, 'L BHMFH.

BEEMIRSEEREAMPG, EEARESMMFE——XN, - NAILGEERENhal5 IR,
o, MBRFKIGEFN N T A7 Ey:
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net jora_1_y_enable => joint.1.jog-enable => axis.y.jog-enable
net jora_1_y_scale => joint.1.jog-scale => axis.y.jog-scale
net jora_1_y_counts => joint.1.jog-counts => axis.y.jog-counts
net jora_1_y_vel-mode => joint.1.jog-counts => axis.y.jog-vel-mode

(fES5&Mjora_1_y_*"Rfl, joints_axesizit ZAIMZFEEUR R ENEEFAES. )

BEIFFLEoFHEREURERAESNMFENEE (FI90, XNF—THMBYE, RS MEXIRIIR)
REBEIRIRIITRISERSFFHEILNEE (£F) Kb

Ini Hal5 | Bl
gk ([JOINT_N]ZRS) F0ih ([AXIS_L]EB4Y) BUinixX&InelEHals R :

For N = @ ... [KINSJ(JOINTS -1)

Ini File Item hal pin name

[JOINT _N]BACKLASH ini.N.backlash

[JOINT _N]FERROR ini.N.ferror
[JOINT_NJMIN_FERROR ini.N.min_ferror
[JOINT_NIMIN_LIMIT ini.N.min_Llimit
[JOINT_N]MAX_LIMIT ini.N.max_limit
[JOINT_N]IMAX_VELOCITY ini.N.max_velocity
[JOINT _N]MAX ACCELERATION ini.N.max_acceleration
[JOINT_N]HOME ini.N.home
[JOINT_N]HOME_OFFSET ini.N.home_offset

For L=xyzabcuvw:

Ini File Item hal pin name
[AXIS_LIMIN_LIMIT ini.L.min_limit
[AXIS_L]IMAX_LIMIT ini.L.max_limit
[AXIS_LIMAX_VELOCITY ini.L.max_velocity

[AXIS_L]IMAX ACCELERATION ini.L.max_acceleration

AR 7ELinuxCNCHYZCEIMRAS (TEjoints_axesEHF ZHI) hal3IBI&FF ini.N*BrE5E9390==>x
, 1==2y&E (FFB9 T HASCIZ T SIH) E (S man milltask') LIREXEZER

HalZ{t (H{th2.8.x)

halcompile

names=3=f7I# & LLRI PR 916, MTE, WFENEGE (loadrt) , ELHIRNESHECH, ZBENERS,
16N BRENDFAERF B P = Elnames=1%EI (loadusr) AEMINE.

NFER ME AN, RAREIERLIEI S L1TIEIN-P|--personalitiesit &o

BG5S
BUThaligith3 B MBS MBS, LUERTLUSHEREIES:
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motion.servo.last-period (servo last period in clks)
motion.servo.last-period_ns (kernel-dependent availability)

joints_axes 2.8.xBYIZE OB

python linuxcnci&iR
jogEOBE— joint-flag', AFIEEREX (True) ZfH4E (False) =Ep:

jog(command, joint-flag, axis-or-joint-number, velocity[, distance]])

jog(linuxcnc.JOG_STOP, joint-flag, axis-or-joint-number)
jog(linuxcnc.JOG_CONTINUOUS, joint-flag, joint-flag, velocity)
jog(linuxcnc.JOG_INCREMENT, joint-flag, axis-or-joint-number, velocity, distance)

GUI (joints_axes 2.8.xEYEHh)

KXF#E¥L/M=zh, VP IMEDFREEED

x_l_éﬁéjomts axes&#7, LinuxCNCaEBIITIRLAH (LixFE) X5, EEFLLgui (4N3hgui)
BEFREL T — L fE A BSAIX F o

TERZHIERT, EeILUSELIA B .
HE SN 3 ARAT 2 [B] B9 KX 2 B HE R A 2R IG Th RV B B B F BRI B A TE
wRE4E X, ¥, Z, A, B, C, U, V, W) E@dxfisk (BHl) UE#HITEMEHFEEFRBERN,

EttSFR==iEPiEE) (fldlgeodeinzh) BY, FRENIZX (B1R) EREIR kM GEHFERENAT
et R = (8 FIE KT BRI AL AR R E Y,

130 f|§ A B el gerE R = E g,

I FEENEE (FINSARMZER) , BAMMLIRFERE—W N8, BN, TEXVZERER L, XEEXR
WEEA: axisX==joint0, axisY==jointl, axisZ=joint2,  XMIINXREIFN “BHE Boh¥F, BEFEH
BEohFEEHEtrivkinsiBshE (BAMIIEME) »  (EERtrivkinsFA5T'S man trivkins')
EIELEA T ERELRD (ELHESH0,1, ) (EBNEAMUZHFFER) - VAR, KRR
KBEMEREX R A TR, HERMAE (BIFFEX, Y, ) o XiERTFMDIGS
FgcodetZFiE KM B gcodetgnh,

REFMIEBEEARTECTHKARA TSN, BEXRLGUI (N4 iedpEaREs (5) , HURirEmRIF
B FRN BT SRR (teleop) WX ZEITIK,

EWSERER T, BTERIRMISIRA/HLinuxCNCIRIEEI S RIS A5ER 7 VA1, FIEABRE
KERE. RFEFTANEE, KthHome-Alles<, MBI HELNETIER, ESHE AUEE

AMERAUFARBN B EFEEKSRA FFo# TR, ARBRISMEL, XNTFAFRRUEE
EMENEX, WeIUERLZRNAM (FEEAUXHE) .

EEE.;C;JUIbEJﬁE%F%ﬁﬁ?Eiﬁﬂ?ﬂ%%E’ﬂ%%‘:/%|X5'J'J, BEKAMBEREE, MUESTEFHERGUIRE
HHYT lﬁbo

FRINERT, trivkinstiEBREB ABREEsF,. @BE@A kinstype=both’ REmhFEBIGE NI
FHESREY, Al AR A trivkinsBY(EEX &/t RIRMENX A TEguit LRI . FMIRENIERERMRE
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BEIFINEE A, FEFNERRREINMFTZXFIRguiME. FW, WFxyzEE, BIEE:

[KINS]
KINEMATICS = trivkins coordinates=xyz kinstype=both

BEIEE, BERRHEEmSE, Bihguils:

1. AN ZEIBRIELRS

2. BRI EERMFES

3. THEA'S BIEB S teleoptE Z B TR

Halui

HaluiIl7EZ 4518, MMER T —LLE3|HIRFR, HASEHABXMSIIRE T FZHBR.
BXFTESIHE, BERFMI (S man halui)

18 (LirAMSiENeRigmn)
IERAYHTSIHIZ

#r: halui.axis.jog-speed
#7: halui.axis.jog-deadband

#: halui.axis.L.plus
¥7: halui.axis.L.minus

Hi |I” 25[TRAJJCOORDINATESIEERMMF & 2 —HINIFH, Zhalui.axis.L.selects|HliEFR
MERN TR,

BX&i8im

HF4EHME, FFERTEHBS RIS EEdRRA

B4 halui.jog-speed TTE: halui.joint.jog-speed
B4%: halui.jog-deadband TTE: halui.joint.jog-deadband
B4 halui.jog.N.plus PLTE: halui.joint.N.plus

®42: halui.jog.N.minus B7E: halui.joint.N.minus

He' N 283L4%S (0---num_noints-1) XM halui.joint.N.select3|#IERAVIELIERE selected's

oba9sS|IE S
PmEZKRThal3IfIEEan®, USHEX5IERST—E.
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B42: halui.joint.selected.is_homed
IME: halui.joint.selected.is-homed

#4%: halui.joint.selected.on-soft-limit
IITE: halui.joint.selected.on-soft-min-limit

3GUI

YSIEITENS

MUk DB ERE, ZeuilaR T ML XS, UGS A SSm RRAER.
5T RN

—L&HEE, BEER], JeeER—MEE, ERSMEXDES— M T, X ] LB trivkinsiszh
FEREAESENLITFERTH. Fla0, BEETinikERITEN:

[KINS]
KINEMATICS = trivkins coordinates=XYYZ kinstype=BOTH

[TRAJ]
COORDINATES = XYYZ

B3fE, ZVBELHFES (V) —3HEk (1,2) ZEEE——MXNXR, MREEME, &
Fkinematics=BOTHR] LATEI&EL1E T TITHI 8 MEL,

JEFIEETDF
HguiskFrEAIRFEIEthF#H T U T ECE

RBEHE (5) VHREBKETETIER
IRIERE L B AR TRV LB AT TR S TR 2R
FEBARA TG “E0 M “IRE” EARAIEI+

Preview Tab display of All-homed and 'Any-limit icons in teleop modef®4&fRX T “£&” M “EER
PREI” EfRE) TR EBRER

5. DRO Tab display of joint or axes according to joint or teleop modetR#E T i 4a1E =AY T3 5l 4
HYDROIRE B

6. Jogging is supported in both joint and teleop motion modesBt &M BARIEIRIIIZIFIEH

7. External changes to the joint/teleop motion mode are detected. i@ Z|x T iZiEiEEhER HIIMNE T
o

H w N

Home icons

For identity kinematics, Home icons are shown for the correspoinding (one-to-one) axis letter when a
jointis homed.

For non-identity kinematics, Home icons are shown for individual joints when a joint is homed in joint

display mode. An All-homed icon is displayed for all axis letters when ALL joints are homed in world
display mode.

24



Limiticons
For identity kinematics, Limit icons are shown for the corresponding (one-to-one) axis letter when a
joint limit is active.

For non-identity kinematics, Limit icons are shown for individual joints when the joint limit is active in
joint display mode. An Any-Limit icon is displayed if any joint is at a limit in teleop display mode.

Key bindings for a fourth axis

In the AXIS gui, jogging keys are assigned to axes in a configurable fashion. For 3-axis machines, XYZA
machines, and lathes the default is the same as in 2.7. For other machines, the 4 pairs of jogging keys
are assigned to the first 4 axes that exist in the order XYZ ABC UVW. These assignments can be
controlled by new inifile directives in the [DISPLAY section of the inifile]

Note that the parameters used for jogging may not be appropriate for both modes for machines with
non-identity kinematics.

tklinuxcnc

tklinuxcne  guisFHFIEMIAFAHIEIE BN, @%guii‘ﬁiﬁ%ﬂﬁlﬁﬁ?tﬂiﬁﬁ%éﬁ@éﬁﬁ‘tﬂﬁﬁﬁﬁﬁm ($) o
ML SR INR T, IZAMMBTEEIUIZ 8. IR, BTiEREmNS
HA] e ER TiEshR A HERBYRAIE T

tklinuxencRMEAOpenGL, R LLEIBFRERBMAFRKFIXR, MXLRFNEKBIXRZHEILRIGUI
(YNaxis) REH,

R EAbackplot guirl BFHHEEENFE (xyz) H2BELE.

emcsh#&i$

emcsh.ccAIREBIRE T tklinuxencfE R Mtclip < &, XS AERNR ALinuxencltcli i e iR LA tel
NAER. UBTFEZHSEEFERNFESERIEEMELIR (0-—X, 12V, -, 8->W) , XEHS
BEEtAERRELFFENEE,

NAECRLTFESHNGLE:

emc_pos_offset
emc_abs_cmd_pos
emc_abs_act_pos
emc_rel_cmd_pos
emc_rel_act_pos
emc_tool_offset

N o s w =

emc_probed_pos

touchy
touchy guit4iz#F7Ejoints_axesEH Z BIFAXNFHIEEEI FECE, 1BHETERER TTM.

gscreen
gscreen guidkEE Sz REfEjoints_axesEH ZAIE XN S M EHFIEE, BHETEEER TRM.

gmoccapy

The gmoccapy gui continues to support the identity kinematics configurations that it supported prior
to joints_axes incorporation. Jogging is done in teleop mode. gmoccapy guitk£: &z 3F7Ejoints_axes&FH

ZHFMFNB e FRE, 1BRAERRI M.
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http://linuxcnc.org/docs/2.8/html/config/ini-config.html#sec:display-section

shuttlexpress BEENE Edn /9 shuttle

Contour Designs ShuttleXpressig&HIHALIXENTZF E M "shuttlexpress"Eap & A" "shuttle”,  INRE
BhalX 4 & "loadusr shuttlexpress"BIFELE (A, N "shuttlexpress"&#E/3"shuttle"s

1T 3¥ShuttlePRO  (ShuttleXpressBVARAhRZS) RIS, FEIIBBYIKENIZRF R IR B ER,

linuxcncrsh
WE, BEEA-1ENEKES, sethomeF@a<$#F “Home All”

BN TIEEMSLENEKS (BH) MEE (7)) 188,

was: set jog joint_number speed
is: set jog joint_number|axis_letter speed
was: set jog_incr joint_number speed increment

is: set jog_incr joint_number|axis_letter speed increment

was: set jog_stop
is: set jog_stop joint_number|axis_letter

AR FRUTHSNIRTeleopt®El: NRTELEOP_ENABLE=YES, Niteleop_enable, fEMaxis_letter,
ENERjoint_number

AR LED, 8% set jog 0 1.234° BAEMEMIRI (BHEZMLE) TLUEKRMEE=1.2345m5EFH (X
) o ME, NREXABEHR EEEIE) , Mte<THHXREE0XT (Joint0) ERTHXH, B
TRintE, HEMENNGESH: set jogx1.234

TH

B (emccalib.tcl)
Rt/ AT BEMIEZ D :

[JOINT_N], [AXIS_L], [SPINDLE_S], [TUNE]

HANZE#EAHS (0 .. ([KINSJJOINTS-1) ) , LEwm#tnFs (X, ¥, Z, A, B, C, U, V, W) , SEXE
WS (0..9)

NOTE FRIFRE4ER NS, BREAREREEE 5 EREMSTXAIER I [SPINDLE_9],
NOTE [TUNE]ZB 72 AT THEE 5 HtR 21 550 73 TXAI T,

EMGuUI (§1332.8. xRS EHIER)

GUI mini, 'keystick’ #I’ xlinuxcnd B5joints_axesBIEF—ieibs. gitFEEPIRME T FAEMREXIIR
5, REIFSHE.

AHEFEARIGuUis (7£2.8.xiRiE)

linuxcncled GUIRRAMBREVIZIEXT R, WIRMIBRLCAH, MEFEHEXEREAE, REIFNSAEEEEgit
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TR H.

iRINSRACE (33k%H2.8.xHYEEHT)

Pre-joints_axes

fEMNANjoints_axesZ i, 7EsimECEREARThalfilesi@BEXFF—aE@EHK, BMEGERNEHNFEN=1%
OXYZ BYHRVERRRS. HENFHEE:

[HAL]

HALFILE = core_sim.hal

HALFILE = sim_spindle_encoder.hal
HALFILE = axis_manualtoolchange.hal
HALFILE = simulated_home.hal

FhRicERBEHEERNalfiles, HERTHENGEARIEEINKRER YV M. BEZHRMsim configiR
IRECE BRYR M TS ERIhalfileso

Post-joints_axes
W& &joints_axesTge, ZA&ATTHRPIREINFZIRININEEF A T @Ahalfile, Zhalfile B oz ZHED
B, HAYAYsim config HALFILERISE A9 :

[HAL]
HALFILE = LIB:basic_sim.tcl

basic_sim.tcl HALFILESZFHER $ B RIELMITS E AThae, XEThaeRUTARIERE !

[KINS]

JOINTS = number_of_joints

}FERIREEEE:

1. ddtsK—X AT MELMEBFEZH I shaldBE G3Ftrivkinstl3s, THxy, xyz)

2. simulated_homeX—X & AEMELIMEFHEZE—sim_home_switch halfAfF, VAMNREHIEE
MI[JOINT_n]HOME_* iniX{4INIEE

3. use_hal_manualtoolchange -- FF =[glhal_manualtoolchangeB 4 EMNEFHiE %,

4, .?é'm_spindle&—&sim_spindleéEHtFEbﬂﬁﬁ#ﬁﬁ%?ﬂﬁlﬁaﬂﬂﬁﬂ’\]haléﬂ#, LIS hess £ i =AY R

XLETHREEIAE R T FEUERES, B LERUTEITUEEHR: -no_make_ddts,
-no_simulated_home, -no_use_hal_manualtoolchange, -no_sim_spindle.
N, BERddtsHIIE:

HALFILE = LIB:basic_sim.tcl -no_make_ddts

BEE— MRS MR ORERHITIN, MIAFRINTEESARINFBIHALFILESRSSINE RINEE,
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FXRHIHald <X

fEALIB: basic_sim.tclfy, A E B RPLIZFMMhalfile IBR A HRIhalemdan <. Xz E
Finifilel B, EARZIFEMMN' _cmds’ MEM hal X4 EE. fi:

inifilename: example.ini
equivalent_halfilename: example_cmds.hal

FMHhalfileER T EBHERESXH R B HERY A FT 251, EinifileigEFH HbhalcmdiBREMNinifile T 2%
< BaiE e ErHalfilep &, WNER7ELIB: basic_sim.tclZRifEE 7 [HAL] HALFILE, ME]
fhalemd@ S SIEER.

F¥Mhalfiler] BB FETFLIB: basic_sim.tcU#THRIBEE R EIEMEE, EFEUTTSE:

1) BEITIEINZBECE LRIV E K halfile, B130: example_cmds.hal,

ERERBIEMSEEEinfile (REMEIE) PEAXNELHHFhalfile, EFHFTERAHFITUTEN:

[HAL]
HALFILE

LIB:basic_sim.tcl other_parameters

E:

[HAL]
HALFILE

./example_cmds.hal

A=

B LAfEAhalcmd&ELIB: basic_sim.tclEIZHIFRE A HEFNERE, B LUERUTAEEE AN halidE (00
7 loadusrfV B R ) AAERRIN) RERISXES:

$ halemd save > hal.save

I%I B: tz_ﬁa*sﬁic_sim.tdﬂ'\]ﬁﬁﬁ)ﬁﬁﬂ‘Tiﬁﬁﬁﬂ‘maﬁﬁﬁﬁﬁ'ﬂlf’ﬁﬁ ) AR TR AR K Z PR FRVA G I
Nhali&E#.

sim configiffIECE Sample Configurations/sim/axis/minimal_xyz.ini B8R T —NEMMxyzEEE,
ZECEERARLIB: basic_sim.tclAR&/LBiniSXHIEE.

2.8. xB H A EEF

REBMBRETNE, AELTOWAARMKR RN ILBE,
IBTN5| R

H3ll (EXESER, AENEHEMDD) :

axis.L.jog-accel-fraction
joint.N.jog-accel-fraction
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Hal5| B
BIREN:

was: axis.L.vel-cmd
is: axis.l.teleop-vel-cmd

5 (B

motion.homing-inhibit (ZWiashFA)

Hal{A {4 & #

1. siggen: #i5IH reset’ LUEHmBESEIRENTEXKRE
2. biquad: 5I# type,f0,Q,51,52 LI ETEE %K

XHC-HB04 Pendant3z#¥
xhc_hb04_util.comp (ZBEHIZFLAH)
BBRAERSIH’ jogenable-off'

WIS amux-enable , DUEIMFEBIXNXLES|MEHITSIR1E, REMBEIMIFEE:  is-manual
# amux-enable, X 5|HEE 9 5% E halui.mode.is-manual 1 halui.mode.is-teleop o

xhc_hb04.tcl (FERILIBEZE halfile)

HIT{ESpendant: jogenable-off, LABRZESIMI pendant_util jogenable-off
SHEEREEDHE I, LIRMEINRE (axis.L.jog-accel-fraction, joint.N.jog-accel-fraction) , IASEERZEH

mEfle NEXFEEA[APPLICATIONS]APP=xhc-hb04-accels. HNINREMERFERIEHR (REB
FguikHBINmlE<) .

[JOINT_n]HOME_SEQUENCEf2#4{&
ERFFIEREER0, 1 (F-1) . BXESEE, FSN AUESE" S

[JOINT_n]HOME_SEQUENCEfi{8

FRIFEAHIHOME_SEQUENCEREKTERSKZTU TS, LIBLEE R TERERIRIE (R -
S5FE—#%, YABREMEoFRENNE, ARFHTENNERRARE,

TWOPASS3 158 #xfloadrt config=i%I
HpZ Mo ERTKRIRHASIS5IER, 5

loadrt hm2_eth board_ip=10.10.10.10 config="num_encoders=2 num_pwmgens=2
num_stepgens=3"

2.8.x2Z2IEMEY (EDZH %)

master? ZHm A TNATIRCHARAEIRIE, BE92.9~pre*
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BCEEH
Inifileig &
New: [JOINT_n]JHOME_INDEX_NO_ENCODER_RESETX—[Xsupport encoder with index that does not
reset upon receipt of index pulse following assertion of index_enable. g

. [JOINT_n]JHOME_INDEX_NO_ENCODER_RESET-X#fEBR5|IMRIZEE, 1%FK5|7EAEAindex_enablez
EEWEIRS B EFRZEL

LB E
RRAETT
ERIRIAER, ESMEHIER, pythoniZO, WMAEMNAEFPEMN T N REAEITHR.

HESK B
HESLMBASE (EMCMOT_MAX_JOINTS) MOIEINEI16, MREIELHRSERI6 MEL,

RSk
#rHImotmodEEk (num_extrajoints) I5TEEI B HIEKYIML A E)INL, BEVIfIEERFBIhal5| )

(joint.N.posthome-cmd) 1=&IAVE L, WA PTUIHIRIIAEEERR/ITH281TH], FEIUFERA
BEXMAEMgcodeh# TN, BXELER, BESNEHFMIL

YA

src/emc/motion/homing.higfft 7 —N3filapi, USZIFAFIEEXIMHS, ZAHg
$&src/emc/motion/homing.cE# AP BE XHhoming.cX ¥,

Hoth
lib/hallib/sim_Llib.tcL: #N5R45%E T [JOINT_n]HOME_USE_INDEX, MIt#&#4mi583Z5],

lib/python/vismach.py: #Bhal pin vismach.plotclear

Hal

LAY
sim_home_switch: Aindex-enablesil T 1/05 |k

[Tyt

HEERE
sim/configs/axis/axis_9axis: JERIEINRIZESZ5]

— R
1 b
RBIWRNEE X, WFBF, ZEAGNHAA AR, FEEREEF—HNESX, TEEHM—LLE Y,

AcmetBzz

—MERACMeBSIL NN SEBT.  AcmeBUNERMES LR RN = ATEBNER—L, BRIk
LITHERMERINER. AZSHRFoVRERINTT 1L,

Hh

THENIZHIN SRR BaEtz—. WTFHRENITINGK, TESAXH, BENYH, T
RNZM. BES—HFRAMITAA, BMC, HEXNFITANEMEMHIATTAU, VAW,
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Axis(GUI)

LinuxC(NCEF A RMAFRERREZ— TAAXRSEMBAEHENIARE, RN ERE
—EESLINUXCNCEE. ERM—ITAXMARIERENTRREZMNARAE,

Gmoccapy (GUI)
LinuxCNCRFP R TRMABFERRE. TAEEIIITHINERMERN, aS5MERE, RIinfEE—

F2FER. EXFHFRARET-RMEERHNAFER, ERET FZ T REHEEINES,
GmoccapyEBE=EE R E 1%,
KA

SEFRLRERNEZENEHRTR. REMYIMEHENRS. XARERATLT LR
o, RWI8, B4, IEiimasny “E5 MR AR ERRE MM 5 R, EIEES
SEEmER, EBRTINISIREE (W, BUHTARNETH L) , MSEYHITARKE,
ZFRUZREXMIER, RRAEESTHITAER THALIEERRN, 718 LR HERIRIAE M,

apREMZ
EL B RABRTRE MM RSP LPRERRR ABRIR AR, X@EEEEH SRR
RFER, XA LURIEIGEI RS HIRERILUE, BRgERASEHHERAEY (BEREINE)
UK SN (BISDEIEI TRAIETH) 51EREENR X8R,

AR
—HERATRHLIINES, cEE—TRHEE, BTERFNETN—HmBRIFEIS—ik.
RIRLAL

. EW«‘?;%H, EREMERT] Z B RBV NV IMEKLURI D B, IRERZATRIER DMIERR/), B
BERSH.
AR

—MERATRHKLIINES, cEE—TRHEE, BTERRNETN—HmBRIFEIS—ik.

CNC

HENHE, BT EMRITENERINEARE, CNCEFALRERESHTIEITIA,
MmERESHEFERITENMBYRE TR,

Comp
BFHE, HmEMLELinuxCNC HALLAHM T A,

BidE(n)

BE—AREEXHFNER. EFIELEBE RIFEAFhome/linuxcnc/configs B R, XLEST
}i@?ﬁLinuxCNCE’\J%éﬁl NIXHEFHALX . EEEATREEE/LMERTER, SHANMLUEZENEIIX

B2E(v)
RELINUXCNCEE SHIR LB ELERRNES,

SIRMEM
SIRNENATNSHAHTIFZSERONE, JFERFIHENRERESITRFULUEITEAS]
i&ﬂif, LB UATFARTIERNSHCIECADEIE,  HERTREMISNEHS 4 ER

RRE
PR R E AR A E B,

DRO
HFBHRAR— I REENNKRBELNUENERERS, ZRARSHFETREREE, 28F
ETRERT NEBANTFENSZUENHSRUE, DROTEFEINR LIFERIIE, EBEMENR L
BYACmMe BT IFE FAT], e LINERERNTIBUEMA R ER A, —LEDROfEALIMEIER
RS MANEFIREVUERE R, MELDROEREMF IR D RRERIT %o
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EDM

EDME—MAFRREIE S T 10 THY 28 SR & Bl iedt TR EUEFERN AN EFZ RN
TEOAGE.  —MRENFIFRERAKER, FEXHHNANA. SHRETEAERERERIZNT
Bt RmNA, SRR A URISEF R EFERIRNE, TRNEDMA] LAER A BY 12X
BEAT TREERBY A _ERIF 1R,

EMC
G5B BN BT HISR, RAVB—INISTIE, 20125 E & ALINUXCNC,
EMCIO

LinuxCNCHAMEEAI/OBVER, SHRISKFRETIT R,

EMCMOT
LinuxCNCHRJIEIR, BTREYIEI TRMKIRER. EfNKNERFIETT, FERIEH B,

T
—MNEMENIEE. BESVMAFIEE, FREERES. E50ESFHESHITITE
, WAILLEIE 5LinuxCNCHparport B #1751,

g
HITUIZIN PR A TRIVENEIE, RITRIBE.
HEGEE
TGN R ENEE, ZEEHEIMAIRENT, EAFGSHSLEE, FIORTEDFHT MR,
=45
LinuxCNCBEXM75 7% (FIMIERFIDEFES) BHWEXEINUENER
HaREE

—TFLRY, BREREGRIRIEERTIERDEENTN, BERTAFRERIAR LT
B, IHMFERBHLEENTE,

FRE
BINESEMEE, (12.300) 7EHALF#EFR Rfloat.
G-Code
BFiEREINSHREEESNERARNE, GRIEE/L#HAES, LinuxCNCERRS274/NGC,
GUI
BREfRE. .
)|

—MAEEE, AFETRETENRE LNEGRMNEMTTE (BN EIiHENMAZIE
(ERZHIBERT) #HITEE

LinuxCNC
—MENESRERETERRENNARER, AFRUSIENNEHER.

HAL
BHmRE. TReRHE, ERE—MAFINENEETFS M UARERRARTTE,
FEHGRERESENRDIEF. BE, HALMYAIUEEEGIEDIER, BRI LUIMEZHNER.

Ek=1t i
VBT ERBERSEMNE, BTHFEITEVMEMFYISETIEME F—3
inixXf¥

— XA, EREEARETBENEELNuxCNCRIXZHIES,
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]|
—PNARUE— P ENLFIH—MFENN R,  ZLFIREETHOIENLIRNR, BERF
BRIARIERGE, LassieXtREDogIEM— 5L,

KT
XESYIEE TSI T XN ZENAE. ZIFEREHF

18
FEIBENREME. RN, SRR TRESEWSHEERE, HEIBIRER, HWIUEER
EREBTN, EFMERT, TUMERRERERNEE,

Rtz a]
BB R, .

BEpF
HBSAUtH R A D LT Z BN E X R, BEIFERMWEE, [EMEHFHETIREXT SR
F%ﬁﬁ%ﬁo REEHFATE2ERNEN. R, EoiFEEERIWB LN, HES.
NAFE L

SR
HEENeE B TES VB EME D RET. SEBMEESREKLIHacmetEF, BfE
BENKSGTINERAEZNMTG, FAIUEREMN=AERSUET.

MR LA
BTISEENAMNAERN, XERAIRENXHPEEMERN, HALSIHMSHEE
LA 28 B L0 o

MDI

FEIERAN. X2—MMEFRI, HREHISHITHREFERBANNGHEET,
NIST

EEERINERANHAFTF. ZEHSERRERS.
NML

FEHSESRET MG, BTER—FAXKFRESMHEEFES,  UKRELATHFERE
TR R A BCH 1T BD AN ARED R O LUK ECE AL

w5 &

EEE, AMEEYHNELUGEESTREMEE. W, gcodeiZFEERESRENSENR
WE5BY, f5IE0X0, YO, kB RGEr]AT%nhiZgcodei FHEfRHITR, UEMESREHMEOR
HuB, JJEMIATATRIIARN “RKRE" KEREANFTZIIENERKE,

ZHiEF
FRT=H 28 A LUBRRYE S KR E M, X FLinuxCNC, ZIESZRS-274/NGC, @EFAGH,

EFE
SHEFPERNAMNAESR(, AUEFETALSLENSEETHEE. BXEZER, B/
Z£01G20MG21, AERFRAIGARUE B,

Python
BRANESANEIEZES. 7ELinuxCNCHAFAxis  GUI, Stepconffic & T AM—LGHIE Rz
7,

RE

RE, ATRESHAXGHNTIRER, BEERXTHEIZERR. NRIDEFREIEZPH
BITHERA, AR —HifrE!

33



RE RS
RFZHRLENERE, EEIIMAIRAT, REFREEZVSHEAEE. BRVAgEER
BY, @ EHERGREEREK,

i
S R 4 AR AR I R RREY AR LinuX T, AT BBREBR, PARERNAE (
HIRTAI) FARAIEH RN DE TR, i, SERAEAESEDET,

RTAI

SR NAREFED, B2 https://www.rtai.org/,  LinuxCNCA] LA LinuxBISLET Y @SR St
SERY M RE.

RTLINUX

1FBIR  https://en.wikipedia.org/wiki/RTLinux, X@ELinuxCNCARLINLEMEERIRIBBILINUXSE
N B, 238, EHERTAIB.

RTAPI
A BIER SRR SIZO, BEHE LY RAIRTAIFIPOSIX pthread.

RS-274/NGC
LinuxCNCEHZFEABES RIERZ M,

fRARRDE
BE, EREAEEIRERNRBEURERITEUENESNN. S, EFINKHT —MED
, AJTELEN ARt ERREEE.

{RIAR [
EHER, ATFEHESRIREERNEDNTIUESERE,
S8

BB ESEH M SRR EHALHR, EFFAs32, (FRSHIS2IBEHAIRAEEN-
2,147,483,647%E+2,147,483,647, )

E3
IeAe EITIRIBNARZ . EBTIEEEK L, EHBEIETIHITIR, EFRKE, FHEEIM
TR

tNEIRY T BN B FohRY, BRIERIERIER, w R T RIFHREE#HITIRE A5 ERN SR,
FHERBITRE ERLinuxCNCIRIFEC B A iTH R E,

Stepconf

LinuxCNCECEM ST, TREBAEITSETIHMS MIEnan<HIES. ERFHETAEXEE
TLinuXCNCEYH BB NEEZ G, ERERS TEHRE.

Ll
— T UBEE D KIEFE R BI. BIiTESH, AJUREBIRE T ST, NRHABEITED
BUHIRERET], ERBE—IHEZNTR, NMSBUEHEIR.

5

LinuxCNCHHIIRIR, BFMARERITHBESHER.
Tcl/Tk

— A E S HERNESEHTAEE, FRATEHRE 7L LinuxCNC GUIFRLEER S,
i1

MEREIR R BELEE,
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https://en.wikipedia.org/wiki/RTLinux
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BER NMERAT , “BREMN 5 BEFEMU

RSB
RETSHEY. EHALR, EFFNU32, (EFSH32UBHBIRIAERE0%14,294,967,296, )
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Legal Section
Copyright Terms

Copyright (c) 2000-2020 LinuxCNC.org

Permission is granted to copy, distribute and/or modify this document under the terms of the GNU
Free Documentation License, Version 1.1 or any later version published by the Free Software
Foundation; with no Invariant Sections, no Front-Cover Texts, and no Back-Cover Texts. A copy of the
license is included in the section entitled "GNU Free Documentation License".

GNU Free Documentation License

GNU Free Documentation License Version 1.1, March 2000

Copyright © 2000 Free Software Foundation, Inc. 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301
USA. Everyone is permitted to copy and distribute verbatim copies of this license document, but
changing itis not allowed.

0. PREAMBLE

The purpose of this License is to make a manual, textbook, or other written document "free" in the
sense of freedom: to assure everyone the effective freedom to copy and redistribute it, with or without
modifying it, either commercially or noncommercially. Secondarily, this License preserves for the
author and publisher a way to get credit for their work, while not being considered responsible for
modifications made by others.

This License is a kind of "copyleft", which means that derivative works of the document must
themselves be free in the same sense. It complements the GNU General Public License, which is a
copyleft license designed for free software.

We have designed this License in order to use it for manuals for free software, because free software
needs free documentation: a free program should come with manuals providing the same freedoms
that the software does. But this License is not limited to software manuals; it can be used for any
textual work, regardless of subject matter or whether it is published as a printed book. We recommend
this License principally for works whose purpose is instruction or reference.

1. APPLICABILITY AND DEFINITIONS

This License applies to any manual or other work that contains a notice placed by the copyright holder
saying it can be distributed under the terms of this License. The "Document", below, refers to any such
manual or work. Any member of the publicis a licensee, and is addressed as "you".

A "Modified Version" of the Document means any work containing the Document or a portion of it,
either copied verbatim, or with modifications and/or translated into another language.

A "Secondary Section" is a named appendix or a front-matter section of the Document that deals

exclusively with the relationship of the publishers or authors of the Document to the Document’ s
overall subject (or to related matters) and contains nothing that could fall directly within that overall

35



subject. (For example, if the Document is in part a textbook of mathematics, a Secondary Section may
not explain any mathematics.) The relationship could be a matter of historical connection with the
subject or with related matters, or of legal, commercial, philosophical, ethical or political position
regarding them.

The "Invariant Sections" are certain Secondary Sections whose titles are designated, as being those of
Invariant Sections, in the notice that says that the Document is released under this License.

The "Cover Texts" are certain short passages of text that are listed, as Front-Cover Texts or Back-Cover
Texts, in the notice that says that the Document is released under this License.

A "Transparent" copy of the Document means a machine-readable copy, represented in a format
whose specification is available to the general public, whose contents can be viewed and edited
directly and straightforwardly with generic text editors or (for images composed of pixels) generic
paint programs or (for drawings) some widely available drawing editor, and that is suitable for input to
text formatters or for automatic translation to a variety of formats suitable for input to text formatters.
A copy made in an otherwise Transparent file format whose markup has been designed to thwart or
discourage subsequent modification by readers is not Transparent. A copy that is not "Transparent” is
called "Opaque".

Examples of suitable formats for Transparent copies include plain ASCII without markup, Texinfo input
format, LaTeX input format, SGML or XML using a publicly available DTD, and standard-conforming
simple HTML designed for human modification. Opaque formats include PostScript, PDF, proprietary
formats that can be read and edited only by proprietary word processors, SGML or XML for which the
DTD and/or processing tools are not generally available, and the machine-generated HTML produced
by some word processors for output purposes only.

The "Title Page" means, for a printed book, the title page itself, plus such following pages as are
needed to hold, legibly, the material this License requires to appear in the title page. For works in
formats which do not have any title page as such, "Title Page" means the text near the most prominent
appearance of the work’ s title, preceding the beginning of the body of the text.

2. VERBATIM COPYING

You may copy and distribute the Document in any medium, either commercially or noncommercially,
provided that this License, the copyright notices, and the license notice saying this License applies to
the Document are reproduced in all copies, and that you add no other conditions whatsoever to those
of this License. You may not use technical measures to obstruct or control the reading or further
copying of the copies you make or distribute. However, you may accept compensation in exchange for
copies. If you distribute a large enough number of copies you must also follow the conditions in
section 3.

You may also lend copies, under the same conditions stated above, and you may publicly display
copies.

3. COPYING IN QUANTITY

If you publish printed copies of the Document numbering more than 100, and the Document’ s
license notice requires Cover Texts, you must enclose the copies in covers that carry, clearly and
legibly, all these Cover Texts: Front-Cover Texts on the front cover, and Back-Cover Texts on the back
cover. Both covers must also clearly and legibly identify you as the publisher of these copies. The front
cover must present the full title with all words of the title equally prominent and visible. You may add
other material on the covers in addition. Copying with changes limited to the covers, as long as they
preserve the title of the Document and satisfy these conditions, can be treated as verbatim copying in
other respects.

If the required texts for either cover are too voluminous to fit legibly, you should put the first ones
listed (as many as fit reasonably) on the actual cover, and continue the rest onto adjacent pages.

If you publish or distribute Opaque copies of the Document numbering more than 100, you must
either include a machine-readable Transparent copy along with each Opaque copy, or state in or with
each Opaque copy a publicly-accessible computer-network location containing a complete
Transparent copy of the Document, free of added material, which the general network-using public
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has access to download anonymously at no charge using public-standard network protocols. If you
use the latter option, you must take reasonably prudent steps, when you begin distribution of Opaque
copies in quantity, to ensure that this Transparent copy will remain thus accessible at the stated
location until at least one year after the last time you distribute an Opaque copy (directly or through
your agents or retailers) of that edition to the public.

It is requested, but not required, that you contact the authors of the Document well before
redistributing any large number of copies, to give them a chance to provide you with an updated
version of the Document.

4. MODIFICATIONS

You may copy and distribute a Modified Version of the Document under the conditions of sections 2
and 3 above, provided that you release the Modified Version under precisely this License, with the
Modified Version filling the role of the Document, thus licensing distribution and modification of the
Modified Version to whoever possesses a copy of it. In addition, you must do these things in the
Modified Version:

1. Usein the Title Page (and on the covers, if any) a title distinct from that of the Document, and from
those of previous versions (which should, if there were any, be listed in the History section of the
Document). You may use the same title as a previous version if the original publisher of that
version gives permission. B. List on the Title Page, as authors, one or more persons or entities
responsible for authorship of the modifications in the Modified Version, together with at least five
of the principal authors of the Document (all of its principal authors, if it has less than five). C. State
on the Title page the name of the publisher of the Modified Version, as the publisher. D. Preserve
all the copyright notices of the Document. E. Add an appropriate copyright notice for your
modifications adjacent to the other copyright notices. F. Include, immediately after the copyright
notices, a license notice giving the public permission to use the Modified Version under the terms
of this License, in the form shown in the Addendum below. G. Preserve in that license notice the
full lists of Invariant Sections and required Cover Texts given in the Document’ s license notice. H.
Include an unaltered copy of this License. I. Preserve the section entitled "History", and its title,
and add to it an item stating at least the title, year, new authors, and publisher of the Modified
Version as given on the Title Page. If there is no section entitled "History" in the Document, create
one stating the title, year, authors, and publisher of the Document as given on its Title Page, then
add an item describing the Modified Version as stated in the previous sentence. J. Preserve the
network location, if any, given in the Document for public access to a Transparent copy of the
Document, and likewise the network locations given in the Document for previous versions it was
based on. These may be placed in the "History" section. You may omit a network location for a
work that was published at least four years before the Document itself, or if the original publisher
of the version it refers to gives permission. K. In any section entitled "Acknowledgements" or
"Dedications", preserve the section’ s title, and preserve in the section all the substance and tone
of each of the contributor acknowledgements and/or dedications given therein. L. Preserve all the
Invariant Sections of the Document, unaltered in their text and in their titles. Section numbers or
the equivalent are not considered part of the section titles. M. Delete any section entitled
"Endorsements". Such a section may not be included in the Modified Version. N. Do not retitle any
existing section as "Endorsements" or to conflict in title with any Invariant Section.

If the Modified Version includes new front-matter sections or appendices that qualify as Secondary
Sections and contain no material copied from the Document, you may at your option designate some
or all of these sections as invariant. To do this, add their titles to the list of Invariant Sections in the
Modified Version’ s license notice. These titles must be distinct from any other section titles.

You may add a section entitled "Endorsements", provided it contains nothing but endorsements of
your Modified Version by various parties—for example, statements of peer review or that the text has
been approved by an organization as the authoritative definition of a standard.

You may add a passage of up to five words as a Front-Cover Text, and a passage of up to 25 words as a
Back-Cover Text, to the end of the list of Cover Texts in the Modified Version. Only one passage of
Front-Cover Text and one of Back-Cover Text may be added by (or through arrangements made by) any
one entity. If the Document already includes a cover text for the same cover, previously added by you
or by arrangement made by the same entity you are acting on behalf of, you may not add another; but
you may replace the old one, on explicit permission from the previous publisher that added the old
one.
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The author(s) and publisher(s) of the Document do not by this License give permission to use their
names for publicity for or to assert or imply endorsement of any Modified Version.

5. COMBINING DOCUMENTS

You may combine the Document with other documents released under this License, under the terms
defined in section 4 above for modified versions, provided that you include in the combination all of
the Invariant Sections of all of the original documents, unmodified, and list them all as Invariant
Sections of your combined work in its license notice.

The combined work need only contain one copy of this License, and multiple identical Invariant
Sections may be replaced with a single copy. If there are multiple Invariant Sections with the same
name but different contents, make the title of each such section unique by adding at the end of it, in
parentheses, the name of the original author or publisher of that section if known, or else a unique
number. Make the same adjustment to the section titles in the list of Invariant Sections in the license
notice of the combined work.

In the combination, you must combine any sections entitled "History" in the various original
documents, forming one section entitled "History"; likewise combine any sections entitled
"Acknowledgements", and any sections entitled "Dedications". You must delete all sections entitled
"Endorsements."

6. COLLECTIONS OF DOCUMENTS

You may make a collection consisting of the Document and other documents released under this
License, and replace the individual copies of this License in the various documents with a single copy
that is included in the collection, provided that you follow the rules of this License for verbatim
copying of each of the documents in all other respects.

You may extract a single document from such a collection, and distribute it individually under this
License, provided you insert a copy of this License into the extracted document, and follow this
License in all other respects regarding verbatim copying of that document.

7. AGGREGATION WITH INDEPENDENT WORKS

A compilation of the Document or its derivatives with other separate and independent documents or
works, in or on a volume of a storage or distribution medium, does not as a whole count as a Modified
Version of the Document, provided no compilation copyright is claimed for the compilation. Such a
compilation is called an "aggregate", and this License does not apply to the other self-contained works
thus compiled with the Document, on account of their being thus compiled, if they are not themselves
derivative works of the Document.

If the Cover Text requirement of section 3 is applicable to these copies of the Document, then if the
Document is less than one quarter of the entire aggregate, the Document’ s Cover Texts may be
placed on covers that surround only the Document within the aggregate. Otherwise they must appear
on covers around the whole aggregate.

8. TRANSLATION

Translation is considered a kind of modification, so you may distribute translations of the Document
under the terms of section 4. Replacing Invariant Sections with translations requires special
permission from their copyright holders, but you may include translations of some or all Invariant
Sections in addition to the original versions of these Invariant Sections. You may include a translation
of this License provided that you also include the original English version of this License. In case of a
disagreement between the translation and the original English version of this License, the original
English version will prevail.

9. TERMINATION
You may not copy, modify, sublicense, or distribute the Document except as expressly provided for
under this License. Any other attempt to copy, modify, sublicense or distribute the Document is void,

and will automatically terminate your rights under this License. However, parties who have received
copies, or rights, from you under this License will not have their licenses terminated so long as such
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parties remain in full compliance.
10. FUTURE REVISIONS OF THIS LICENSE

The Free Software Foundation may publish new, revised versions of the GNU Free Documentation
License from time to time. Such new versions will be similar in spirit to the present version, but may
differ in detail to address new problems or concerns. See http://www.gnu.org/copyleft/.

Each version of the License is given a distinguishing version number. If the Document specifies that a
particular numbered version of this License "or any later version" applies to it, you have the option of
following the terms and conditions either of that specified version or of any later version that has been
published (not as a draft) by the Free Software Foundation. If the Document does not specify a version
number of this License, you may choose any version ever published (not as a draft) by the Free
Software Foundation.

ADDENDUM: How to use this License for your documents

To use this License in a document you have written, include a copy of the License in the document and
put the following copyright and license notices just after the title page:

Copyright (c) YEAR YOUR NAME. Permission is granted to copy, distribute and/or modify this document
under the terms of the GNU Free Documentation License, Version 1.1 or any later version published by
the Free Software Foundation; with the Invariant Sections being LIST THEIR TITLES, with the Front-
Cover Texts being LIST, and with the Back-Cover Texts being LIST. A copy of the license is included in
the section entitled "GNU Free Documentation License".

If you have no Invariant Sections, write "with no Invariant Sections" instead of saying which ones are
invariant. If you have no Front-Cover Texts, write "no Front-Cover Texts" instead of "Front-Cover Texts
being LIST"; likewise for Back-Cover Texts.

If your document contains nontrivial examples of program code, we recommend releasing these

examples in parallel under your choice of free software license, such as the GNU General Public
License, to permit their use in free software.
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