2JuyOQD FKDUDNWHU\VWWAND RSURJU

*LEEV&DP MHVW V\VWWHPHP NRPSXW HURZNHIRLZV&KRP D BLQHPQ BB R
SURJUDPRZDQLD L VIPXODFML REWREMNUNONKDYZ W& URRE IYD\FRE Q X P |
*UDILF]Q\ LQWHUIHMV X>\WNRZQ\N]JRVRDH JD SWRRINE NSADRDZ B S H U
VSUDZLD >H RJURPQD IXQNFMR QDWRR ER* SEFWSARMHRHY W REV X
VZRERGQHJR WZRUJHQLD JHRPHWUWIXDOABFMIL Q WHUGINDFML S
SUJHWZDU]DQLD NR FRZHJR DWZ®HE LRENBNILHRSIDR MSWPRZ D Q L H
*LEEV&DP WR QDMOHSV]H QDU]UG]ISIR BRI NG PSS XSWRGRAHFML ZV

*LEEV&DP MHVW VWZRU]RQ\ MDNFGORNHIG \WHJRSURIQBFPRHD LZR
JRVWDE Z]ERJDFRQH SRSU]H] GRGDWBIQLWS\WRWHLEH PR RGBFWNRQILJI>
VRELH VI\VWHP SRG Z DVQH SRW UJHE\RL UR PEXI®RZ\Z DEFZGILD U U
]JDSRWU]JHERZDQLD 'RVWUSQH SDNLHW\ L RSFMH SURJUDPX

3DNLHW JUH]JRZDQLH OLOOLQRGDREWIHH]RZDQLH ] XSURV
SR]\FMRQRZDQLHP RVL

3DNLHW 7RF]JHQLH 7XUQLQJ 3DRNBJH ! WRFJHQLH RVL
3DNLHW 7RF]JHQLH )UH]JRZDQLH ! UOKFX® 7K QP B8 PFE/RDHZ UD]
REV XJC RVL & < RUD] %

=DDZDQVRZDQD RSFMD XN DGuzZ ZVS8RWRIGIQSRK\F B Q R Z:DR
RVL

)XQNFMD IUH]JRZDQLD REZRGRZHIRQ 5RWHGQRIFPDOVQH 2SM
REURWRZH ]H ZVSRPDJDQLHP JHRMHOMWIM S DVNLHM OXE U
2SFMD RVL WK D[LV RSWLRRYZD Q LMHRELRRAWHRZGH ZVBRPDJ
SU\]PDW\F]QHM JHRPHWULL EU\

2SFMD ]DU]GCG]DQLD VWR DPL REUR@MRIHPH QW7 RPVEVMFRQ H! 0
SURJUDPRZDQLH ZLHOX F]U0 FL QD VWR DFK REURWRZ\FK
2SFMD MHGQRF]JHSQHM RERYKE NR VI ]\WXGLPXOWDQHRXV 2SW
MHGQRF]JHVQH IUH]JRZDQLH Z RVLDFK S \QQ\FK

2SFMD LPSRUWX EU\ 6ROLGWW SRGWXSWURQ REURER D
UIXWpZ XJ]\WNDQ\VFK ] EU\ \

2SFMD EU\ ' ' 6ROLGV 2SWORQ@DQLHURYWH REGHEND
SURVW\FK RVLRZ\FK NV]WD Wupz

2SFMD 6RODEBXNPIDEROUPGEXUIDFHU 2SWLRIQORIZIDPLAD QVR ZI
SRZLHU]JFKQL L EU\ RUD] RVLREZD REUUEND SRZLHU]JFKQ
2 S F RIE URERINHOMR] D G BIPICRYZGIMR Z 9 W0 2SWLR QL X |ZWHRE XHDUWH BIUF
JUXS QDU]JUG]IL RUD] IUH]RZDQLID] RWLRNER JWRVID&QBWRUG]!
RSFMC )UH]JRZDQLH

2SFMD V\PXODFML REUDELDUNL RQDFKY QK 6 DFEXD®D IV ER QH /'S
URERF]HM PDV]\Q\ UXFKX QDU]UG]LD SRGF]DV REUMENL
2SFMD HOHNWURHUR]\MQHJR Z\FLQDRGMD. BQ XWRZHRIR RVLBE
Z\FLQDQLH GUXWRZH

OR>OLZR FL Z\PLDQ\ GDQ\FK Z *LEEVRDPZOR]DIMABMAY HIDBLFK GC
IRUPDFLH &$' *LEEV&DP ZVSuOSUDBRFHWDR\P\VWWOREN RERUD] 9L



OR>OLZR FL SURJUDPX

URGRZLVNR

*UDILF]Q\ LQWHUIHMV X>\WNRZQLND

*UDILF]Q\ LQWHUIHMV *LEEV&DP RROWAD WRVAR UGRQ\ BIHHUPWRUpZ: ROBR RS LHU
RUD] XPR>OLZLD ZJOCG Z HWDS\ GURFIHV X GRBIM H PSPHRL

.

(ODVW\F]QR E

,QWHUIHMV *LEEVFDPD SR]ZDOD QWL 8 RAFAQ G |$ S|RIVEFJHDIUOQ\PL HWDSDPL SU
NRQLHF]QR FL ]JDNR FJHQLD SRSUJHGQDHQR MXYRERIGI) ERSERFU

=PLDQD MDNLHMNROZLHN SR]\FMML & HH RZHRW JH.Q L ¥ URIEHHWN.IH Q DQLHG]LD MHVW
XDNWXDOQLRQD

"\QDPLFIRHHHIOEGDQEHQLH

:LGRF]Q\ QD HNUDQLH WUDFNEDB @ IX®RNX IF7UDF 5 U] H|
SUJuG ERN L]JRPHWULD RUD]QHW RWIVHDINBIRNLH ZRC
REUPW WUDFNEDOOD D WDN>H BRIUJWWIEDQHH]PQI
:LHORSR]LRPRZH LQWHUIHMV\ SRIZPIEDUMEQ\GE Z\EpU
HOHPHQWUZ QD GDQ\P HWDSLH SURMHNWRZDQLD
OR>0OLZR E SRGJOCGX SURMHNWRZXDNQHMQEH WS RXUNVS
LQQ\FK SOLNpZ SRQDGWR SURJWFHBPRMNOZA KILID $X D
VHVMDFK L SUJH CF]DQLH VLU SRYPIH®GIH GLIPQ\RK BRS
NRSLXM ZNOHM
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3RPRF

3UJHMU]J\WWD GRNXPHQWDFMD RUDIS8RBREZ LRHE] L SR ¥ SR\DWITF\FKO VLU SU]J\ LN
NRUJ\WWDQLH ] SURJUDPX
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)XQNFMH PDWHPDW\F]QH
3URJUDP RIHUXMH DWZGC NRQZHUWVMHEHZORYWNDOPISIADIDREKK L PHWU\F]Q\FK L
DXWRPDW\F]QLH SRQDGWR REOLFJB NS DVBQHDZRADAVHRIWMFA K SR OU]JRKG Q/HI N V'
PRJC E\E SUJHQRV]RQH EH]SR UHGQIRRVKX JGIR RIQ\Q UAK ISWHSHZ SURMHNWRZDQLI
ND>GRUD]RZHJR SUJHOLF]DQLD FRNGNRRIBQUWHSUDZQLD SU

*HRPHWULD

\WVSHFMDOL]RZDQH QDU]JUG]ILD ' &$UBRQYDREFRFPGMIRLWY XRR>0OLZLDMGQ DN ZH
FIO0 FL *HRPHWULD MHVW WZRU]RQRLUD RARRNQZS XIBSWAZVSODMQuUZ Z GRZRO
DXWRPDW\F]QLH NRU\JRZDQD

:VND<QLN P\V]\ SR]ZDOD QD Z\ ZLOWO RQRIH S\RPWX D RUBIZREBD SXQNWDPL D WD
NXUVRUHP

3URJUDP SR]ZDOD QD NRSLRZDQLHS SR AEIDQLHAUIHIRMGHOLH RGYVZLHUFLHG
Z]JOUGHP GRZROQHJR SXQNWX SU]JHMXZONE H ¥ NSRZROOQ PHNRELHNWpZ
OR>QD G]LHOLE NU]J\ZH ]PLHQLREWRRDHEM QR IE BEHU QFVYDE SRPLOGIXRBGFDUDI
ZVSpu UJUGQ\FK

*HRPHWU\ ([SRUW WR QDU]JUG]LH DWZEBR WERAUJERILBIRHRPHW U LEGR 3Rl ZFHW D)
(ISRUW PR>QD JR PRG\ILNRZDE ]DRKX®RZPXMOFDSIUMQRUR YMHNW R ZD QA DR YGHIDIOX;
URG]LQ\ F]JU FL

.WIWD W Sp IDEU\NDWX PR>H E\EFRE@URWSRIZ\SDXGN KB URDW\u IDEU\MEW PRRQD ]
RGOHZ RGNXZND OXE XSU]JHGQLR REURELRQD F]U E

=DRNUGCJOHQLD RUD] IDJRZDQLD WHRWRNHIDGE DXVRRP DWEPMH RZBR WRZENNMD|
VN DGDQH

: WHQ VDP VSRVUE WZRU]JRQH VQURVIWRNQWE B IRWDFIQHOKRNCWQH OR>QD SUF
VWRSQLRZH VSLUDOQH 'L 'L JZLQW\ VWR>NRZH

'REpU QDU]JUG]L

i It S8 'REpU QDU]UG]IL RGE\ZD VLU ]D SRPRBE JUDILI
L.M@L-Eﬁ;gi S . RGSRZLHGQLH ZDUWR FL JRVWDMG SUJ\SLVDQ
l?ﬁ_‘u}?’"!%fmq_u! peaen] M SDUDPHWURP QDU]JUG]LD 8>\WNRZ@HQL®D PR>
}sﬁs!L-p:} I - Z DVQ\FK QDUJUG]L IUH]DUVN L FKKQLL DV R E 1 LDUNAZ
lli!-md;'%’l ; , VNUDZDQLD ] SH QG GRN DGQR FLGC
ot S v | — .ROHMQR E QDU]JUG]L ] OLVW\ PRQB E\E GREZRC
B Fisss

QDUJUG]LD MHVW DXWRPDW\F]QLMLERNWXDOQ
RSHUDFMDFK REUJNENL

e

L. - =HVWDZ IUH]uZ REHMPXMH PLUG]\ LQQ\PL IUH]
] Tedi Cistm Camp. O 8 17
T oy Z\ND FIDMCFH IUH]\ GR JZLQWHZ L URZNpZ ZS
. e dramisr N T MHGQRRVWU]JRZH F]JR RZH L ZV]\VWWNEPN@WWSRP
TOOL CREATION JELH>QR FL RUD] SURPLH ]DRNUGCJOHQLD
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2EUPEND

3RF]JCWHN L NRQLHF FLH>NL QDULFGQILB XKRAOID MHHVVZR BRG Q L H \HWVEX W R ARDEC Z
MX> FLH>NU GR LQQHM RSHUDHAML WRBUREDEEMHE] GBXMWWXDQ\ L REUDFDE
6]\ENR E SRVXZX PR>H E\E PRG\ILNRZOQFIQH>NDQ@DP]H®RD LVWQZRMHQuUEQ
RGUUF]Q\FK NV]WD WuZ GR RSHIDDFMQRIERPWMNU [ DUXEGRMWDOD QBUIIGNR]EM Q'
REUUENL GOD GHWDOX Z\NRQDQHXR ] NRQNUHWQHJR PDWHULD

: SURVW\ VSRVUE X>\WNRZQLN PRSHUPEMQLREENRBMIMQ P EEGRIL N R Z\D\i 2NRHJ ]X EW U D
OLVWU RSHUDFML SR]ZDODMCFCD@D QMU UBDHOD ]RZDQLH Z\PL

6HNZHQFMH IUH]RZDQLD NLHV]HQIR RDNV\|M Q LW RZRWOW B WRZ WD QH G RN ¥ F\WD QAL [IHAV
FHOHP ]JPLQLPDOL]RZDQLD OLF]JE\ UXFKpZ QDU]UG]LD

7D VDPD JHRPHWULD PR>H E\E MHGRAP|HD B RPRFURUMORERNLFK SURBHVPZ W
JJUXEQD Z\NR FJHQLRZD OXE ZLHQRQPUDWMG JLREZPHWJHIONQDU]UG]LIO GQIQD MK
ZV]\VWNLH DNWXDOL]DFMH SRSUJHGQLR ]DSLVDQ\FK HWDSuz

3DUDPHWU\ REUNENL PRJC E\E |DSZVDRQH\GR/ BREQILHBYV]HFRRNVNRZDQLK BRRFHVX
SR]ZROL QD VNUUFHQLH F]IDVX SWODIQ®PRZIDAMD L X DWZL

3URJUDP XPR>OLZLD ZJOCG Z VIDFRRRERYEDDV \8 B RFHYLD | U

:L]XDOL]DFMD

'RN DGQD V\PXODFMD XPR>OLZLD ZL]X
VNUDZDQLD WZRU]JCF UHDOQ\ SRJOCG
.RORUHP QLHELHVNLP R]QDF]RQH VC |
REUDELDQH D FJHUZRQ\P PLHMVFD SF
2SFMD WD SR]ZDOD QD OHG]HQLH SU]
D WDN>H SRZLUNV]DQLH REUDFDQLH
REUD]X SRJOCG ND>GHJR HWDSX RSH
UHQGHULQJX Z GRZROQ\P PRPHQFLH

E\E SRND]DQH MDNR EU\ D NRQWXU O
QLHZLGRF]QH 8FKZ\W\ WRNDUVNLH P

Z\ ZLHWORQH RSFMRQDOQLH

I :VND<QLN SR]\FML QDU]UG]LD Z SURFI
WRF]JHQLD SR]ZDOD QD MHJR NRQWUR
CUT PART RENDERING JUXER FL L J UERNR FL REUDELDQHM

'RNXPHQWDFMD -
LlrmCAM = vs s

3RSU]JH] ZSURZDG]HQLH Z\PLDUWZ G J Qpﬂvaﬁ-REUDEter"“_f_?__
F]IO FL PR>QD VWZRU]J\E GRNXPHQWDK

ZDUVIWBRWRZC SURE =
B B - B - - i 5 .
SUJHJOCGDE L GUXNRZDE SRGVXPRZD H JUXSVYYWRERF]HM ==

JHRPHWULL OLVW\ QDU]JUG]L>HRSHUDRML REU D WD N
L S

Z\JHQHURZDE NRPSOHWQH UDSRUW\ XMWDZLD W sl
FIDVX REUPENL GDQHM F]U FL mﬁ@w&lb, B
RSHUDFML ,VWQLHMH PR>OLZRE“GREDQEDIUDILNL [L
NRQZHUVML UDSRUWX GR SURJUDP '

r o




SUJHWZDU]DQLH 3NRVARZUIR FHR/'WIWQ@URFHVVLQJ

(G\WRU 3RVW+DVWH

3RVW+DVWH SR]ZDOD QD VWZRU]JHWRUHI1Z QN G\F& VSRV |
JRWRZ\FK MX> VIDEORQUZ GOD PRRG/XL LWZWBHA]RQDDQ LRG|
Z\ERUX X>\WNRZQLN SRVLDGD ELPAGRRWHMNMRGRGW& PD
GR ELEOLRWHNL MX> SRQDG VRYWARQLHMCF\FK SRVWS
sy ewn . VWQLHMH UuZQLH> PR>OLZR E ]|B&PGR LGRZARDODRNWPDW R\
VWHURZDQLD ]JJRGQLH ] IDSRWU]JHERZDQLHP

:VI\WVWNLH SRVW SURFHVRU\ XPRY®UUIDPMZ RWZRU]HQLH
SURJUDPRZDQLH DXWRPDW\F]QH IZIPRROE E}& BU |@IDWZD]U ]
GOD GRZROQHM OLF]E\ PDV]\Q 8MWGRRQMNUPRGH H\WR
VNUDZDQLD ZV]\VWNLFK F]U FL OME RY® F IZ \)NRRJ FPH QG DF K
XPR>OLZLD SUJHJOCGDQLH HG\WRZIDQ LOH RW D N R\GUEZX N
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G-CODE OUTPUT

3DNLHW )UH]RZDQLH

URJUDPRZDQLRVEH QH RVLH L RVL

*LEEV&DP SR]ZDOD QD DWZH SURMH}RMRZINLH
ZLHUFHQLD JZLQWRZDQLD IUHJKRIDQLD NLHV]
QLHRJUDQLF]JRQC LOR FLC Z\VS' RIZRJUIHBOM VS
FANOL ZLHUFHQLD
.UHDWRU NV]WD WpZ SURVWRNCWQ\RKSBREKGY
GRERUX QDU]JUG]L L HWDSuZ WZRWHERUPZ Uu>G
2EUDELD RWZDUWH NLHV]HQLH ]D M RPRHENLR S W
QDUJUG]ILD ] PR>OLZR FLC RNUHMQHRQED Z SLHU.
VIHURNR FL OXE J UERNR FL REWLEWC REDD EISB
zJ UEQLH XNR QLH REUJH>QLH F]\ WH> VSLU!
.VIWD W\ L NLHV]HQLH PRJC E\E REUDELDQH ]H
SURVWRSDG \PL L VWR>NRZ\PL GRIHQPDALJQKYB\PQQWPRNU]GHILQQREDQ\PL SU
,VWQLHMH PR>0OLZR E Z\ERUX N UHU R QN\XGRLDXXRRDWHUKDLX ] JBRPHRWE ZDUVW.
FANOuZ DXWRPDW\F]Q\FK :\VWDUFE]D\E WD|E ISH@NWZOXEJRLQW UHWIMRIRGE\Z
ZVSRPDJD UpZQLH> IUH]JRZDQLH JZMPWpZ3VNRLQ\F\E KV D N LFK
6HNZHQFMH ZLHUFHQLD ]DZLHUDMQ \8RSFSAHR ZUDPRE R SRVWDRNFML VRUWRZDC
Z\NRQ\ZDQLD RWZRUMZ

HOLE WIZARD

DWZR Z\NRQXMH ID]JRZDQLH L I[UHHRZD QLH
WDN>H JUDZHUXMH SUJ\ X>\FLX ZLONV]R FI
3RVLDGD IXQNFMU NRPSHQVDFMILGSI® R>HQ
QDU]UG]ILD ] PR>OLZR FLC NRPSHQUBFML S

3DNLHW WRF]JHQLH

8PR>0OLZLD SURMHNWRZDQLH NV]WD WpZ |
QDGGDWNpZ L zJ UELH JZLQWRZDQLD NV
SRZWDU]DMCF\FK VLU0 ZLHUFHQHQLDD SRP
s LB O zJ UEQHJR PR>OLZH MHVW FLUFEKXJUXEL



2EHMPXMH UuZQLH> VHNZHQFMH INJRZDNMCFHJR REBJRILHUFHQLD
8>\WNRZQLN PR>H J]GHILQLRZDE FRIH$GIE \Q\NDWO @G QUIH Z2A BVLHHG Q \P E C Gi<> NGIZ MFHKV NV
Z\OLF]DQD DXWRPDW\F]QLH WDN B\QJIR5 W\ MDA RZILEH WNQUHZ]DZV]H Z SU]uG
B3URJUDP DXWRPDW\F]QLH REOLF]PR2ZAQRUD ISBRFEW RRI\UGJRD E\ JUHGXNRZDE
SURJUDPRZDQLD L Z\HOLPLQRZDERERERQEMNK BROMVEMWRXOREL LOR B B RBHRW WD)
XWUJ\PXMH QDU]JUG]LH Z RSW\PDOQHM RGOHJ R FL

'EXGRZDQD ELEOLRWHND ]DZLHUDHZYZHQW R IGOLPH SRINHJOFVWDQGDUG\ 81 8
,62 137 %637 r :LWZRUWK r 'rf1SDUMBLDQA 5'$&0( 6WXE $&0( L L QQQHIQAEN X
REUUENU ZLHU]JFKR NpZ FLUFLDZRIUIHOMRMN V)& DUWEHR BpBWANRIOX SRVXZuZ JUPZC
MHGQRNUDZUG]LRZ\FK RUD] |GHILQ@IERZROXMH SZHIWALHEIEHBIR]ZR MR RIS RWDN (D X'
RGNV]WD FH

SDNLHW WRF]JHQLH L IUH]JRZDQLH

3R CF]JHQLH PRGX pZ WRF]HQLD LIOHIRZD GIREUWRBZHMPREY XJL R3L & RUD] Z
GRZROQHM LOR FL 2EV XJXMH RZHZDFMH HUHIRADPDHQ LWDRERSUJHAHHIR ZLHU
ZLHUFHQLD L IUH]JRZDQLD F]R R2HXRRMOQLNEM X UKQGHIDRMU FD HJR SURFHVX
%\ PUF ]DSURJUDPRZDE FLH>NU QBIWM GRIVD < Z\PRXEDR) D¥%MS UDF\ | UHJX GRAD RSHA
WRFJHQLD

=D D Z D QVRRSINDDRSN DI XA 2GSz UV S1Q LK G Q\FK

2EV]DU REUPENL PR>H E\E |GHILQLRDDBQ W MIMLL HMNRXNFANMD SRPRFQD SU]\ SU
ZLHORNURWQ\FK GHWDOL

3URJUDP XPR>OLZLD REUPENU ZW]}VWAEEK REERD SRIWIMRQBZDQLD OXE R\
8>\WNRZQLN VDP GHILQLXMH RE VQNX GIRF DX WRFEERJIIRWWFZ GR-ML DL %

2SFMD IUH]RZDQLD REZRGRZHJR

8PR>OLZLD REUUENU JHRPHWULLKSREUPHMDQCAK FIK ]2 L B Z@WFp

MHGQHM RVL

2SFMD RVL SR]ZDOD QD REUDE FXQIRSEJN] REUDFW
MHGQHM RVL

2SFMD VWR X REURWRZHJR X DWZUDPRZDRMR QRAMXKLH]U BUR) D
VWR DFK REURWRZ\FK DXWRPDW\FR] QK UHQAUXMEE R G REALRNG

2SFMD RVL ZVSRPDJD Upu>QRURG @QH KW UGB VEMH]LHREDEIDQRBLRZ@® FLH>NU Q
GRZROQHM LOR FL SRZLHU]FKQL QDWRKRZX QS NRRASO® MY O R D

2SFMD LPSRUWX EU\ XPR>OLZLDRGMSARRUYREMFKLUREWEN U

2SFMD EU\ ' VWZDU]D PR>OLZR HUWARBEDRZD QIV)VED \W pZ ' RPZLRAEDQLIXQN
RWZRUpZ



2SFMD 6ROLG6XUIDFHUp XPR>0OLZLD REGHBREDQDM]ED]C
IUH]RZDQLH ZLHORS DV]F]\]QRZHW XMIDMRRESOMD GR SDN

2SFMD V\PX®EERUMNREGDEIMHPR:OLZR E WZRU]JHQLD PRGHOL L LOXVWUXMH
VIPXODFMU UXFKpZ QDU]JUG]LD Z SHHS KVSWRP® GL]RZDQLD
ZFJHVQHJIR Z\NU\FLD E UGuz

2SFMD HOHNWURHUR]J\MQHJR Z\FL

:VSRPDJD RVLRZH Z\FLQDQLH SR<ZLHUDRGNLLF KW RRNRI\AFR
SUJHFKRZ\ZDQLD L Z\NRUJ\VW\ZDQLD ]DSLVDQ\FK XVWDZLH

:VSpu SUDFD ] SURJUDPDF

WIRE-EDM OPTION

*LEEV&DP LPSRUWXMH L RGF]\WXMHR GRQIRYV$H¥ R QHHZVALRWR ZDQ\FKMRNPDWE
$&,6 3DUDVROLG *UDQLWH ';) ":* ,*(6 9L$ )6 BIWRSGHVN ,QYHQWRU &$7,$ 9
BROLG (GJH B6ROLG:RUNV L ZLHOH LQQ\FK

2SFMH REUpPHNIDDIHRIRIM 070

'VSRPDJD SURJUDPRZDQLH REUNE
MHGQRFJHVQ\P X>\FLX ZLHOX ZU]H
ODQDJHU SR]ZDOD QD NRPSOHNVR
JUDILF]QH FD HJR SURFHVX

3RVW 3URFHVRU\ 070

MTM™ OFTION

*LEEV&DP MDNR MHG\Q\ SURJUDP RBRIWRWEZ] D 7HDQWU HROW >SULH RG NRQILJXUDI



