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Kevin Vandecar is a Forge developer advocate and also the manager for
the Media & Entertainment and Manufacturing Autodesk Developer
Network Workgroups. His specialty is 3ds Max software customization
and programming areas, including the new Forge Design Automation for
3ds Max Service.

Denis Grigor likes to know how everything works under the hood, and is
not afraid of low-level stuff like bits, buffers, pointers, stack, heap, threads,
shaders and of course Math. He is interested in 3D for Web, from raw
WebGL to libraries and frameworks with different levels of abstractions, as
well as how virtual entities from 3D world can be linked to things from real
world. In the end, "For an artificial mind, all reality is virtual" [The
Animatrix]. To achieve my goals, he prefers to speak C/C++ mostly with
modern dialect, Go, Python, and | have to speak Javascript/Node.js.
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Model Derivative H—EAEB A

CDDS2ADH4 MVHRT L3I, BEED Autodesk University 1—& I Tips, Tricks, and the Future
for Forge Model Derivative Services |0fi#R C9 . HEFFDI—ALBEIVTUIEIEoNLIE LV
Z17E9 : https://www.autodesk.com/autodesk-university/class/Tips-Tricks-and-Future-Forge-
Model-Derivative-Services-2019, J—A Tl Model Derivative H—EANEARE ., Autodesk
Forge D7OYEEER FFaAV ME ., KD DY—AhbFEHONT AFIRIEEY MY E DO ER
NEFTNET,

£ https:/fforge.autodesk.com 1i—%/LE D 1 TLSODDHZENTTPNELE, FF'. TNV 7%E
DIFTFEDIEF N TEBLINTEDFELE, F—T— FTDIEFIXE B3/, DT 1HI3NET T TLiE
FTCEELINTEDELE, BIZIX, Model Derivative 1—EXDREF—1—IAPTI-w0F 8 D(13/514,
[APIs and Services D FOYTHTIX 1= HoZ L TESL ), Fe, Forge iN—2)LEDINTDEGE
ToTIVERRFET ST 1 FEEE (G LIBICHIET) EHVFT DT, HALTESL),
generateMasterViews EA 153E, FF¥1X> P stackoverflow DE R, TO0V50F5E, BLETST
NTDI> 7 VEEE TESLINTGVET,

Model Derivative H—E (&, 2RI EBRY—EATHD. DIV RR-ADIFTIATERZHKXOTY

1VERBL, £HFTIEEBHELTVET, SVF B2 (&, Forge Viewer E(CFERTBET, D5UFR

PENAIIIRETO 3D D1 U T4 TR RREATREICT DHEBERIR L TLE T, COBEREICLST. YT H
DIVRARER. EEPI-Y-0eHICUyTF TAEERALERENT-DI0- 2B ETIENTEET,
FhLHY—ERT REST A—AD APl 2/ LTIREESNFE T, £/, Forge Viewer (& JavaScript 314 73V%

FEALTWALY., ZLOBRETHBEICFIATI N TEET,

Model Derivative API [$, HiR—FENTLB K EEH. FEElCFFIAY MESNTNET:
https://forge.autodesk.com/en/docs/model-derivative/v2/developers quide/overview/

EVMID 1 ETORERD 12, EEBECEARTNEREREENZRATT  CNODAEIFR
® URL TSI BHENTEET:

https://forge.autodesk.com/en/docs/model-derivative/v2/change history/changelog/

Model Derivative hoDT—51y FD LB

BILETION—JaVB0ENEE D, BRZETILOLEIVR—%Y MEERILENDTRIER ., FEEIC
—R&HIIE——XTHN. Forge TIRCDZ—XICxHIET Bz DILKIDDAENAESNTNET,

Forge Viewer M7 ¥ A MCld Autodesk.DiffTool Viewer TDATYYavhisn, B0, HIfk, TES
NEEIVR—RVPENAF4 PRIRTIETERZRRILTIENTEES . COTHATY VAV, RLE
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£512l&. Design Automation IV I V&R LTETIVEO—RL. RIIV YV (Revit, Inventor,
AutoCAD. F7z(& 3ds Max) DINT—#FERALTCAAY—VENEBL, EERERFEITIAHETT . IVY
IR =H70—-2&2TUE RAT4T I=IUTSTAVIAD) T eER UL TITHTEN TEET (61
Comparing AutoCAD Drawings with Forge Design Automation) , SNE#EBZEDIHEEE. 7554
VORENBEICEZNME LNEE.

cO77O0-FOEME. —ERELCLEZE) MM TIMUICHE LRI I WFREBICEN TS ETT,
TI3T1VBRREDEHDIY—AE, 1— AT —ADEHSPNEBEINLT71 VRIS UTERDET  Revit
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EETEZI7MIVERE. TNoDIVIVNZIFTANDHRE, 1 ViR— MRICH T TEBIERICHIFRSN
7,

_ZC. Model Derivative Y —E2&FER L7 TO—FICENFEEZT, B3k, CO7TO—FIIEHRD
HACEIEDERZDT, BEMTIBULDNE UNEEAD, TTICVODDBERED 7 )T —YauhiE
. $hENFEBASNTLVET , Model Derivative b —E AIFIRTE 70 L EOREREZ(FTANTHN., SVF
X zEATIRCEEBOHNERELTVET  COBKICEAIT-AHENEENTHD. CO7TN
—FOREEE->TNET,

Source File Derivatives
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Basic Wall [350836]

-

Constraints

B Location Line Wall Centerline

Walls (81)

¥ Curtain Wall (14) Base Constr_  Level1

* Storefront (10) Base Offset

' Exterior Glazing (4) Baseis Atta_  No

*  Curtain Wall [352818] Base Extensi_. 0’

* Curtain Wall [355048] Top Constrai- Up &

*  Curtain Wall [358649] Unconnecte.. 1

¥ Curtain Wall [359454] Top Offset

¢ ¢ @ 0 @ & ¢ & ¢

~ Basic Wall (67) Topis Atiac.  No

¥ Generic - 8" (45) © Top Extensio_ 0

¥ Exterior - CMU on Mt Stud (119 Room Boun_.  Yes

¥ Exterior - Brick on Mtl Stud (1£P Related to M. No

™ Roofs (11) Structural

¥ Basic Roof (11) Structural

Enable Anal.. No

F Canace - 190 0111

Structural U_. MNon-bearing

ZIFANLHRRICR, 2 2DEEGHAIDNERSINET,
1. EFIWI—(FT IO MRERE) - JVik—2 Y bORE BB BERETR T,
2. ATIIIrOTONTA - FIAVR—KV b, HBWNITIVIR—V b TI—TFCH UL TERSNET

Model Derivative H—E I3, ZE#atk . TNHDAITF—8% JSON 774 )L (ZBETFILWI—-T0)T1) DRz
THATERLOICLET,
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“pbinctid®: 1,

rype™y “oafects*, "name” [ “HOOEWT™,

“shjects™: [ “exbecaalla®: [\ el batodnk 101 Tini et TAT ALl
{ =properties™: f
“eajectid™n I, “hrenTs THNN.090 mmtiT,
namsT: “Hodel®, "Camponeat ADpeRraRCETr “Sresl - Satin (137,
“pmfecta®y | “Lonponest Heme~ | “HeodatT,
L “Hassty "41.213 g7,

“pmfgerdat: I,
“rame™n “Flogrs®,
"eeiectsi [

“Faterial™: "Steel”,

“hame 2 “Wondat”

i Siolums”: “E230.000 w3,

) "wedectle™: NN, *Fily Propercies™t |
S ———— “Part mber=i “Woodat®,
“oafects®l [ “TiEle~: “wasatat"

{ )

BIM360 1—H—D4%8(L, 8% . BIM 360 CHIRAMTREGTARATOET IV T TICEBREINTH., 2hE
159 %7=8IC Model Derivative APl Z{FE RT3 ENRHZELVIRTT,

COAT—R(E REST MU LICE2T JSON R X THIA R BEICR D, (EERDLLE N ATRETE L VEH A
LT ELSFIEEN S RICHENTTSHXARTT

CO7TO-FORFREINSKEBETIEHCEH . COFETEDLIBEELEERADENTEZDNE
HMBHENHEBATY,

EFIARIVR—2V M ONTADEE
EFINOTONTAEE B LRI AT aeNEEREA T3 HIC, LEOMEITI7INEERLEI—F—Y
71V MDETFINER THELL,

Cﬂ(igl_:usion EFINT . ITI7IVOEALDEEBEDTONTACRBRSN . RIS —VE (T RBR
INFEd,

ETIWRERB 7V e ERT B BAOMNIAIEED TVWERBAN, 2T IO bOTONTA TP IV EFERR TS
& BEICEEDIDINET,

Page 6



4\ AUTODESK.

UNIVERSITY

“"objectid®: 6,

"objectid”: 6,
"hame": "Top",

"name": "Top”,

"externalld”: "[%\"eyJhc3NldCIGI] "externalld”: "[\"eyJhc3NldCISI
“properties”: { “properties”: {
"Appearance”: "Pine”, = o4 "Appearance”: "Cherry",
"Area": "76770.000 mm"2", "Area": "76770.000 mm"2",
"Density": "0.001 g / mm™3", "Density": "90.001 g / mm"3",
"Mass": "197.515 g", b &« "Mass": "1BB.420 g",

"Material®: "Pine",
"Name": "Top”,
"Volume®™: "346400.000 mm™3"

"Material®: "Cherry”,
"Name": "Top",
"Volume®: “346400.000 mm"3"

EFIVOBEE
EFI—VE)TFHRIVTTBIEE  ETIVEZOFEETTA, Juk—%Y MEORBERIEIETIELET,

fad

::L

HI71VDETIVI-ERGLTCHERT S, BUIN—FEDTZHICLKODOIVR—% 2 b0 ID HEE/
YTPENTVBZEICKATEET , "Bottom"DERSM I M DT id = 3 ZHFo>TLVELIZA . 2 2B DETIVTIE
"Shelves"JViR—RY MIBEISNTZOT. BEVVBEESNTVET,
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{ i
"objectid®: 2, i "objectid": 2,
“name": “CornerShelvesTMP™ 11 1 “name": “CornerShelvesTHP®
“objects®: [ 1 “objects™: [
i f {
"objectid®; 3, 1% “objectid™: 3,
“name": “Bottom® B 15 4G “name": “Shelves:1°,
1. 1t *objects”: [
1 ! ! i
“objectid®: &, 1 1 "objectid®: &,
“name": “RightSide” ] “mame": “Bottom™
¥ 1 ¥

COBEZnOIUYIIE., Forge Viewer THI\WDIY ROART—RAIETH, R UI7MIDERSIN—Y3y
TH id PRILIETHIEIKRBETRETEHNF R, COB BN, external_id DSEBHARIVTLLD
(HR=FESNTOWTHIATRETHNIEDEETTH ., TRATORRX TRESNTVSINIFTEHDFEFER) .

O (&) TlE, 27 IH bOTONTA TP/ W EARTHBE. TONTAEEDFEIC, objectid NEFS
NTVBIENNDMNET, LHL. externalid DEZFIZERBE. external id [FEEF &I EZFFE Tz 1D
7,

CO7TO-FF. COTPAIVEER L7 T)T—2av i8R ID ANZXLICEREFL TS CEE, /I—Y/]
YR—XVFOSVER ID BEEHIYI-RFLTWBIEEBEL TSN, DLEMATT . LLENDFIAT]
RET—EBULTONE, 2 20RBBETIVCRILA—VICOVWTHE LTIV T ER T BN TEET,

{ {
“objectid®: 3, “objectid™: &,
“name”: “Bottom®, k4 “name*: “Bottom®,
"externalld”: ['r'.l.1hu:3N1:ll:]$1j.{ru}Tanl}:l1l.l'EzHD-g_t! "gxternalld”™; ['nyh;!N'l.dCIbljzmll-n'll:ll;ld'll.'l
"eyIheINLACI6I I ZmOT FRODALLWEZNDE] 3 L 4 'ey]hc!ﬂldf_IEIjMTFlnDﬂlLl
“properties®: { “eyIhcINLACIGL j ZmOT FeODd 1L
"Apprarance”: “Pine”, "properties”: {
"Area™: "T&770.000 mm"2™, “Appearance”: “Pine”,
"Density™: "0.001 g / =mm"3", “Area®: “76770.000 mm"2",
"Mass®: "197.515 g°, "Density®: "0.001 g / mm"3",
"Material®: "Pine”, ] “Mass®: "197.51% g",
"Name": "Bottom”, "Material™: "Pine”,
“volume®: “346400.000 ma™3" “Hame®: “Bottom",
I ] “Wolume™: "346400.000 mm"3"
b ¥
!

EFIADOFHLLIVIR—2R Y FDEM

B UV T I7M VR IIBTHIC, BB S—VEEBMLTHELLI HERICIE, TNIEROLIICHEBIE
nxy,
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COMANEBMENTZEZMHETR T HEHIC, D TETIVI-ELVBRNDEZTHBE, FAIZBICEDT
FETIVI-ZRTUNE+RBOTT,

i 1 ' {
"objectid": 7, "objectid": 7,
“"name”: "Sides:1", "name”: “"Sides:1",
"objects”: [ "objects": [
{ i
"objectid": 8, “"objectid": 8,
“name”: “LeftSide” “name": “LeftSide”
b b
i {
"objectid®: 9, "objectid": 9,
"name”: "RightSide" 1 1 "name": "RightSide"
} H &« }.
] i
} "objectid": 1@,
1 "name”: "RightSide2"
} }
] ]

FHLGEMSNERERD(IPDEHEEICRAFT L, BMLISSCEMEHITEN, LHL, —EiB
MESNZIVIR—RY FEHIBRENEIYIR—RY MNRBET S LI(CHBEHE. ARREHICBNET,
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ETIADIVIR—2Y FOEIBREE N
ROBIDEIC, N—VZHIBRT B N—YDEMEAIREEAENDETEITITIEE:

RO

EFIWV)-DRISH DR TADSVTNENBZENFEENFTH, CORRTE, —RIBEDED(ILRUY
GUTEEICEPTRHET, ENOEBECRDFHIENTEET,

EATROLSIC, objectid (&, IViR—% Y MBIN/EIBR/IEREZ NS AT B 1 TEAEEMEN HD
1=, EFETERZHANFCEBIFEE. COEBEND, BO—ELEANFEROFIEFIHETT, LAl
EHTHRBIEEEHNETN. LLTOHIDLIIC, "parentName "& "partName "&:&#E L TELN T
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) = - \ 7' ™~
"Sides:1+LeftSide "DLIBATP DA FIDLIBHLDERFOET. BRTERIELVEANRITLLD,
“objectid™: 7,
“mame": "Sides:1",
"objects™: [
{
"objectid”: 8,
“name”: "LeftSide”

CDI5E. MLeftSide 1M ID KNEBESINTEH. BIBRSNTULVEWLD., BEIBEEBEINTNVRCENEEICDh
MET,

FNTE. BIROLSIC. REBHFFIEHER ID (external 1d) ICRENFTH ., 7TV —avniEnaY R—
FLTULVELMEE ., CORIBERIIFIBEDARRICRIGET,

AVIR=2Y ~OZEHR (FITHEE). HhKHE/ . EEx
V-3 MEBERERT. &z, TANTHEEBEETC. I-VEBBILLD. MERLIDT 2HCHH

oY T4 FRRIINERESETHOT A FARIEREEDETILOICHRETINT NG EBREITIE.
RDEINTETIVYI—ISON [FLBTIDETINEDEVERSBLEFT BN HEET,

Sides:1 (LeftSide)

Changes batween 0 & 7

;III}Y?«D?'UI/E@E?‘%b FEEUEBNRTRINET BESNZODIE, )L—F/—FDSMER ID E(FT
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i i
“data®z { “data®z {
"type”: "properiies”, "iype”: "properties”,
“collection®: [ “collection®: [
1 f
"shijectid=: 1, "shijectid=: 1,
“name®: “CormerShelwesTuR®, “name®: “CormerShelwesTMR®,
*externalld=: *[%"02@ybaNyUZRIbHZLcRyVWSzIngybVaBqssaiay | *externalld=: *[%"029ybadyUahlbHZLc Ry WSz IndybVicLayzI)
"properties™: { "properties™: {
“Name®: “CornerShelvesTMP® “Wame®: “CornerShelvesTMp®
) i
ke e

NEHEVRICILBVLICRAINE LNF BN RO[EERETHENHETT
o FHULLIAVR—3Y MYUEMN/AEIR/BERESNTVER, TITEBMEE . ETIWV-J71 W EESNET,
o JONFAREESNTVEEN, ERSNTVEBIMEE . AT IO MIONFAT7M IV EESNET .

BI3HIC. SNDTINSARIYDRL TDT T )5 —230 1 (CITIE Fusion 360) DIGFE . N—YDHA XHZE
BINTOEBWVLIEEDMTVET, 25 TRV SR, 7TAONT(OZEBICRBRESNET, Lzl Z0i5
B HMINRNOYAZAZZERTRE. BE. BE. ATBEOTONT/ICBEBIMICEZELET,

Sides:l [(RightSide2)

Changes between 7 & 8
F Area by &4000.000 mm=*
F kass by
F Volume by

Show in model

i {
“objectid™: 9, “abjectid®: 9,
“name”: “Rightside2”, “name” : “RightSidez”,
"externalld®: °[\"eyIhcINlACIGI]Z "externalld®: *[\“eyIhcINldCIGIjZ
"properties®: { "properties®: {
“Appearance™: “Pime®, “Apprarance™: “Pine®,
“Area®: “61400.000 ma"2", ] i SArea®: "17400.000 mm"2",
"Density”™: "0.001 g / mm"3", "Density™: "0.001 g / mm"3",
“Mass™: “155.680 g°, B * “Mass®: “35.926 g°,
“Material®: “Pime", “Material®: “Pine",
“Hame®: “RightSidel®, “Hame®: “RightSidel®,
“Volume™: “273000.000 mm"3" ] i “volume™: “63I000.000 mm"3"
} }
1 1
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RERHD, ING 2 2OTPAIVEIFTIR, AVR—2Y M BBIFERERSNZMEID, T TP ILH BRI DN
— VAV TREFSNINEON 2R TEZ B (COFVER ID B T71 VDL ERFICHAERINGTZN) .

ZNTH. Model Derivative Y —E2ZEA T L. N—VORKRDNERSNENEIDERBLTHRE TSN

HEFT, EREITPDBEICRAINELNIEAN, YFZANOEBEEETIEEE. YAANBERER T
FTRIDLENHIET

CCTOEE . BEVTEABHULZRDICRRE. RDLSHENET,

Sides:1 [Left5ide]

Changes betwesn 6.8 7

Moaad o

EFII-DBREESNTVEBVIEDNDID, 7T I1D bOTONTAT7AIVELELTBET. id DERLR
MoREALEESN TG VN R TEET,

Model Derivative API (&, A E13)I—Y0) id Z1R# T35 T, FEDN—YPT I —T0) OBJ ZHHT
BENTEET,
POST https://developer.api.autodesk.com/modelderivative/v2/designdata/job

i
"imput®: {
=arfi™: ={{ENCODED LRN}}"
s
“output=: f
“formats™: [{
“type=: "obi®,
“sdvanced®: {
“modelGuid® = {{GUID}}",
“cbjectlds® = [7]
}
H
|
¥

DEGEDD id EESCET, BOEBIITERF LT, TDE5H D OBJ EERTHENHEET,
OBJ HDRWVEZAL., ENATEEHS ICETHN. 15D IELVICEF LI KB ENITETT,
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o warelfreat +.oh) Tile [fenerated by Awlodesk ATF)
i b7

W 11.000EeE 10.000080 -8, BaiaE
w0 RGOS TH.0Bb0R0 B, Bbidis
W TL 000 10.000080 L. 08I0
W0 RS 10000080 1.000000
W 3L GRS 13000000 -8, B

W 21 000000 1%. 000030 1000090
nh_hAAAAS 1% ARAREA .8 Sdssi

B0 E}. BEIETIVNDD OBJ 7710 ascii DINBELLERTHET., YA A MNB R UHEIHE
MBENTENE+2TT - —HLTWNERIUTHD, —HLTWEINESEAKERESNZLDTT,
COLNC, ZADF—HERDFBETIPINEDHITBEITHATY,

# WaveFront *.obj file (generated by Autod
g 0bj.7

v 1.000000 28.000000 21.000000 B 5
v 1.000000 28.000000 O.000000 6
v -0.000000 28.000000 21.000000 7
v -0.000000 25.000000 9.000000 a

v 1.000000 15.000000 21.000000 9
v -0.000000 15.000000 21.000000 10
w1 OAARON_ 15 AGDAOH 6 A00000 11

# WaveFront *.obj file (generated by

g 0bj.7

I s £ £ £ € £

21.000000
-0.000000
21.000000
-0.000000
21.000000
21.000000

28.000000 -0.000000
28.000000 -0.000000
28.000000 1.000000
28.000000 1.000000
15.000000 -0.000000
15.000000 1.000020

A5 DO =08 O Y

UDL. SBICEAT. ERDAMTERET IR ENHIIHE . INBRVHEEREBNET - ENEEHR

SNh, BlERSNED ., FZRBEDEAD,

AR CO7TO-FII. BEEEELTEHAN TS EICRESNTOEE,
TERUARINTIFANERETTHE, T—N—FAE . VA A Bilf, REREBGEDNBESNZE 2 ERIH(C

HANTBENTEET RN EDO TLFAME, ENIBERFEILLET

B2 w3 [ Body2)

Changes betmeen 16 3

Boal'2 w3 [Body2)

Chatges belmeen 18 3

Shom in madel
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4 CornerShelvesTMP v3

4 Shelwes:1

Bottom

Middle

Top

E2MREIEDEDIC, & ID FEFIICFIy0TBD T2/, divide and conquer 7 /0—F#REFTEE
DCEET, COYVU—EHF TIX, Sides:1 /— FIZ T X FUFEFS TOEFEAD (V—TLUSED/ — FldSTX Y
FIFoTLEEA), LeftSide & RightSide /— FD#/— FEL TOFX FIEFFoTOFT, CCTEZEL DI,
OBJ EROHD T/ — FEEHL TEE, EDF/— FDTNTDIIX FIDHEED OBJ [CHEHEN S (v—23h
B)ELVICETT, LIED DT, TSI FLNINTITX FIFEHETZET, J—=TD X FUHREICHE D &8t
FNTBDICH 5 TT . BEHDAHTETT. JTXFIHNEBESNEI R —F> FDID E#3FI T S ERTEIC
TEBIXTTT, IS, CHIEN— NI TEEF TEFT, b— D OBJ FHERIESET, JEFEFTEH

. [ERDYRIETSEaa D ID IC00) CEIFERN TFoNET o ZLDIENTEELETD . CDIFERILEFF
FEEDICFHELET

FATZBDT—ATIE. id=1 (BE(LIL—F) D OB DEELZTEHELT, "g Obj.7" ERBHET. TN
hid 7 DERZCELTLSZENDMDET,
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v ¥
f 93//54 50//54 91//54 f 93//54 50//54 91//54
g 0bj.7 g 0bj.7
v 1.000000 28.000000 21.000000 > <« v 21.000000 28.000000 -0.000000
v 1. 28. 0. v -0.000000 28.000000 -0.000000
v -0.000000 28.000000 21.000000 v 21.000000 28.000000 1.000000
v -0.000000 28.000000 0.000000 v -0.000000 28.000000 1.000000
v 1. 15. 21. 0 v 21.000000 15.000000 -0.000000
v -0.000000 15.000000 21.000000 v 21.000000 15.000000 1.000000
v 1. 15. 0. v -0.000000 15.000000 -0.000000
v -0. 15. 0 0. 0 v -0.000000 15.000000 1.000000
vn 0.000000 10.000000 0.000000 vn 0.000000 10.000000 0.000000
vn -0.000000 0.000000 10.000000 > 4« wvn 10.0 0.0 0.0
vn 0.000000 -10.000000 0.000000 vn 0.000000 -10.000000 @.000000
vn 0.000000 0.000000 -10.000000 » <« vn -10.000000 0.000000 0.000000
vn -10.000000 0.000000 -0.000000 » vn 0.000000 0.000000 10.000000
vn 10.000000 0.000000 0.000000 vn 0.000000 0.000000 -10.000000
f 97//55 98//55 99//55 « f 97//55 98//55 99//55
f 99//55 98//55 100//55 f 99//55 98//55 100//55
f 101//56 97//56 102//56 f 101//56 97//56 102//56
f 102//56 97//56 99//56 f 102//56 97//56 99//56

Fehde, LEETEBUFEABIICEINT, Model Derivative H—E Al b — G EEES
B9 3 EREREFRBELTVBIERER/ITONET  AMIT-AOEBEH# A TEECENTHN.
JAANDEREHK R TIENCLERT—IEHREERBLTVET, LML, JVR—2RV MEEE
E. B, HIBRUVEETIVELLE T BIRICIE. 2LDEENNETT,

— a9 S —vEBMESN N —YEETIHE A TRENICE. HEMNLBLEI-NENERTHIEN
HhFET (HIZIE, Forge Viewer IDATY VavEFERT3HEE),

Model Derivative 77O0—F (4. Autodesk.DiffTool IV ATV Y3V EFIF L Forge Viewer 7 70—
FEBELT, FERULANIIDERERBELETH., COFZIEETAYRLALIUI L) TETINZENH.
KEDT7IIDEENE P\ F N (CIBERTT,

Design Automation 77O—FEELE LT, Model Derivative 770—FI&, 21747 771)LE API
BEBE (4% E D Design Automation- IV IVDIAVTFANCE. [FIMCENG) TEELTLVELDT,
HENRATEHNFEE o

BIREEN LDBAFEICTZ BERBRFIC, Model Derivative [EZ<{DRERKEYR— L. AIT—HERIDICH

BERVY-A(EEEFT D) BRDLBCTELIERNDIBER NET . ZO7M4 T 712D, Model Derivative
FETIEEREBELTREHOENEATIavERNET,
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AEC A B34 7Thb® SVF H k=

generateMasterViews RN A

FE4 . GenerateMasterViews EFFEN 2 ERE/ZZMEPY — U iE#HRE Revit EFIVTERTEDILIICTD
HFLLWVEHERKRLELE, YAR—EF1—tld. Revit ETILOEIT—XTEICERENS viewable DZET
J o NICF. EDTI—ADY-AETICHEETIMEERESCINTOERNEINTVET EHan
ST T3, I1—XERDHABIDFFONBIND viewable BMEF SN ET , SN HD viewable D
(ZIE. BMOE R/ AR—AEY -V DN EFNTNET, TR,
rme_advanced_sample_project.rvt 774 LD AD')—> 3y T, generateMasterViews B4 D&
#RULTCWET, ZRINEEE DENE (generateMasterViews L) T, HAIH' generateMasterViews &
HEERLTLVET, "New Construction ELVFTLLY viewable &0, 77 J10 bd "space"HTIUhH
EFENTVBEITEB LTESLY,

—M 1 E£MOREIC. Visual Studio Code Extension @ generateMasterViews QY H— r&EENL (FEME
_bb:https://forge.autodesk.com/blog/forge-visual-studio-code) . #REE CHRIRE m £ LK DIMEIE
LELR, BDMERAYIFIL IO TEL T, (https://forge.autodesk.com/blog/new-rvt-svi-model-
derivative-parameter-generates-additional-content-including-rooms-and-spaces) ¢9, T2l
VS Code 3R COFERBIDADY—0 a3y b TT,
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ile Edit Selection View Go Run Terminal Help Custom Model Derivative Job - viewer-walkthrough-onl

FORGE { t = Previe =

BUCKETS & DERIVATIVES

‘ dXJuOmFke2sub2)qZWNOczpvey5vYmplY3Q)

Root Filename

B Switch Loader B Generate Master Views

Run Cancel

* HUBS & DERIV/

generateMasterViews [FC50T FF1AY MESNTNET:
https://forge.autodesk.com/en/docs/model-derivative/v2/reference/http/job-POST/ (T'advanced |
tHY3vMI Case 2: Input file type is Revit j#S B LTS,

F=, ZOD-070- 8 ELEFa—M7IEBRESNTVET:
https://forge.autodesk.com/en/docs/model-derivative/v2/tutorials/prep-roominfo4viewer/

CORMEFERUEBOEE R, DEOT—ATIRTOAR-ANFEETINITTIERBNELVDHRTT,
COREREIE. BIM 360 Docs DEBEBRTEHRAELELE, BREIE. IFAR—ADZF W RPER LER
DAR—AZBFETERMEE . FNULDAR-ADEBREZILLTLEIELVDEDTLE, CORREI. Z
DHEESNTNET,

L. TR0 IZAR= ARG AFYTENTUE, FETARBAICL IR EEMISER LTS, Viewer
2749928 LTRIRIEN R ERIHE(E . AR-2FT IO b DR BIMB R ICER TR EeHEH
LET, UL, EDIEE. MIKBEARNERELG YA ALARETELBNIEZREATHIVTIZSLY, 3R M.
NESNBREBTIENDA T VavEREHLTVET BETSNTWSZTavm 1 2lE. AFyTENL7
ATLDATITIHE ID #IZTIAMIUARPYT LT EDTPA T LR ITTLBHEHIET L, SRR A EER
ETEDLIICTEHETT , CCTHHERICONTIE Forge T EIELIZSLN,

9 A® AEC 7v7T—t

ROEHYaVTIE. 2020 F 9 B 7 BICEBINLETZYTT—MIDOWTERBALET, chbld IFC,
Navisworks. Revit 771 IV COZEHRICEELET,
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JEHESRD IFC switchLoader

S, IFC 774 )LE® switchLoader BHHEAULELE, CNIFEARMIC IFC 71 IV EEHRT B
[C Revit IV Y& Navisworks TV I VDELLEFERT N EUINEZAET, IATOEE mDFEHMIC
D\TIE. XD IFC->SVF [22LWTOEDVavES B UTESLY,

£ ULVIFC -> SVF AT Y3y

IFC h'p SVF B KXADHE hEFIET B78IC. "advanced "D 2avICL2h 0 LLWB D EINEN
FU7%, TNICDULVTIE. https://forge.autodesk.com/en/docs/model-
derivative/v2/reference/http/job-POST/ (57— 1: ABT7MILDFEFEN IFC DIHFE) #SHBLTUES
LYo

NHoDATVaVERTHELL,
conversionMethod [& switchLoader & &2z . switchLoader LNEBAFER B RIICE>TWVET . A

WNEET BI5 S . conversionMethod (& EEZFSNET , & T switchLoader k5= T8,
#3778 < conversionMethod [C7Y T — b RZEEREIDHLET .

e legacy (& Navisworks IFC I ZERLTHD. EENEHDES
e modern (3 Revit IFC it ZERA L. NZDA T aV BRI TELI(CHBNFELE,

F7z. conversionMethod ' modern (CERESNTIVBRIGE . Z—X(CAENBTIFC £z &xE{L T 37
WICFIAFRERA T Vavhi o ZElCEERB LTS,
e buildingStoreys (&, BEHDIER K. TR, AFVTERBECLET (ARIVIE IFC DiEHrE—EL
TLWVBEISEFELTESELY .
e spaces Cld. AR—ADIEFR R, K~ AFVILENTBENTEET,
e openingElements (&, 7—FVEIERRICLED, RRUED, AF9TUIENTBENTEET,

FFE—IC. AELBLEENEL) B S, legacy D Navisworks HHEERTSECBNET,
Navisworks D ANEE T, Revit MV AL—RERBDFERIFFONET , L. Revit FSVAL
—RIEAFEDFI RN HNET, £7'. IFC 1ZEZLNEENOERICHIRLET, T, IIRFOLDOTH
N, EEAICHESNTNET , F. Revit (L. Navisworks LDETSwept H—T71 21 2NELET,
R#(Z, Revit #iHi & A9 3ET. buildingStoreys. spaces. openElements OEIE &9 30
JEBMOF REF/IENTELT,

NHERICEDIOIB R EE S ZDNDTLLIN ? Revit B FILD rme_advanced_sample_project.rvt
% IFC T3ty heLTEZTHFELLI (Revit hb IFC ELTIHAR—FENET) , £D IFC (FTFA MY
XBOT. ALT—EY FTENEBNREBNFT (COZEIF 100MB LLE),

T 774)L O Navisworks i Tl 172.33 #hhDFE U7, Revit IFC #1H TlE 340.05 #hhDFE U,
oM ALERULER., WEDRKRFD (Revit O) (&, —ARAICTFHULTH 2~4 ZE0RERINDDD
CEICRELFELE, LU, R, H(ICETIVEEIR., "IRAD Revit DA HIEINNIENTNET,
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conversionMethod = legacy (Navisworks) (% ). conversionMethod = modern (Revit) ()
Navisworks IV I VDR

F9'. N0 —IVADAE L ULEDIEEBAADIE ., REBIFAINELERT IR LTI FDIF— Ayt —
IR C Z<DRBNERESNTVET,

Fiz LUV T DR ELRAERSNTOET, LIATEIN A T2 (CER SN TT, Navisworks D%
TEEFREERBBIIIICRZBEERN Forge Viewer [CH5 AN TLELE,

BEETEIVN-IIV ARHERET IR AR LBLOELNIET IO DEBMEFFENBMENELELN, §TE
BRIV M-IV TERT S ENH KD LIICBNELE, ChoDE%E(L . materialMode.
hiddenObjects. basicMaterialProperties. autodeskMaterialProperties. timelinerProperties T9,

¥ H#AZ hitps://forge.autodesk.com/en/docs/model-derivative/v2/reference/http/job-POST/ & B8
L. T5—2 3: AH847FH Navisworks DIFE 1FTAIO-ILL TS,

Model Derivative EH® Webhooks

Webhook Y A7 Ll& Model Derivative KDE#ENOEASNEEDT, BIRIOT LYV T7— a3V TldER
LTWFBATLEDT, CCTHRIBELEVEBRNET  BEDECA, Fa— 7L U TILO FF1AY TR
ENBLINEBNLTHEDT ., "Webhooks"tD a3y DH ICEREHINTVET DT, REFEELTLSIELNEE
ko Chid. Model Derivative Y37 & T3DICIEE BRI HETT,

Bl Z1E. "Translating a Source file "OF1—MPI T IZTTIAMFE->THEB KR ERER T D /L%
BN LTLET, https://forge.autodesk.com/en/docs/model- derivative/v2/tutorials/translate-to-
obj/task3-translate-source-file/ &, ExE DD V3V TlEHEDNRULIZITIAMEEKR LT "status "&
"progress "EHERLTCVNET . 1AV 77D TR BERE DT VT IH TN EITOTUVET,

2 20 Model Derviative Webhook H'#%0D. COLIGHEDRLDIZITIA MDAT—A ARG E K % [0] 8
FTRIDICRIIEFET, FIAIE, YaThR T LIzCERITERUICRICLTIBIE AL, extraction.finished &
FERTEET, T BEOATAAEHMNEEGS (L. extraction.updated ZEHTEET,

Page 20


https://forge.autodesk.com/en/docs/model-derivative/v2/reference/http/job-POST/
https://forge.autodesk.com/en/docs/model-derivative/v2/tutorials/translate-to-obj/task3-translate-source-file/
https://forge.autodesk.com/en/docs/model-derivative/v2/tutorials/translate-to-obj/task3-translate-source-file/
https://forge.autodesk.com/en/docs/model-derivative/v2/tutorials/translate-to-obj/task3-translate-source-file/

4\ AUTODESK

UNIVERSITY

Webhooks @ FFa1 AV MR s

https://forge.autodesk.com/en/docs/webhooks/v1/developers guide/overview/

BRI ARY FDEEM:
https://forge.autodesk.com/en/docs/webhooks/v1/reference/events/model derivative events/
Fa—rM)7IL:
https://forge.autodesk.com/en/docs/webhooks/v1/tutorials/create-a-hook-model-derivative/
CCTl&. Webhook &% E I 5 EBHINI— FZ#ENLET (SN L. Express & Axios £LV). REST
AP| ZEZBAREICEUVH T ENTERI1 T3UERER ULEF V31 Viewer 77UDF1— MI7IVISEINS
NTWFET) . Fa—MI7IUITELTY: https://forge.autodesk.com/developer/learn/viewer-
app/overview.

277 1. webhook EJ—=)LI\WDEERFEULET . CNE extraction.finished ZFERAL TV ZEIEFELT
FEEW, ARV pEERE L, 7—D70—20—7% ‘workflow-extraction-complete' [CEXEULFET ,

Axios({
method: 'POST,
url: 'https://developer.api.autodesk.com/webhooks/v1/'+
'systems/derivative/events/extraction.finished/hooks',
headers: {
‘content-type'": 'application/json’, Authorization: 'Bearer ' +
access_token
12
data: JSON.stringify({
/I This would be a real location on your sever when deployed.
/I For local server ngrok redirects to your localhost. 'callbackUrl':
'http://8a1524b9b9cd.ngrok.io/callback/jobfinished’,
/I Scope is important to identify the specific job callback you want.
/I See the job API call. 'scope’: {
‘workflow": 'workflow-extraction-complete'
}

)
)

A7v7 2. A=V EER LET . £EEDI— FTE /callback/jobfinished T o RDFITIE
app.post('/callback/jobfinished’, jsonParser, async (req, res, next) => {

/I Best practice is to tell immediately that you got the call

/I so return the HTTP call and proceed with the business logic

/I From Augusto Goncalves

res.status(202).end();

/I Get the hookld... You can get from the response when creating, too. var
mdFinishedHookld = req.body.hook.hookld;

/I Was the job successful at end of the job?

var mdFinishedStatus = req.body.payload.Payload.status;

console.log(‘hit..." + urn);
console.log('status..." + mdFinishedHookld + ' : ' + mdFinishedStatus);
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TEEY,:

Axios({
method: 'POST’,
url: 'https://developer.api.autodesk.com/modelderivative/v2/designdata/job’, headers: {
'content-type'": 'application/json’, Authorization: 'Bearer ' +
access_token

2
data: JSON.stringify({ 'input": {
'urn: urn
13
'output”: {
‘formats": [
{
'type": 'svf', 'views': ['2d',
'3d1]
}
]
3
"misc": { // webhook callback
"workflow": "workflow-extraction-complete"
}
}

ATY7 4. 5x#&I(C. webhook/callback #gEDE AN 120, FNEHIBRLET .

/I delete the webhook... Axios({
method: 'DELETE',
url: 'https://developer.api.autodesk.com/webhooks/v1/' +
'systems/derivative/events/extraction.finished/hooks/'+ mdFinishedHookld, headers: {
‘content-type'": 'application/json’, Authorization: 'Bearer ' +
access_token
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3ds Max #3E I7J7JLMD Model Derivative
SVF xR Hi—F

3ds Max &, ZA—rFADDEERTAD T EVA7IAE -3y YIRITITPD 1 DTHO. 703140 74—
FFAD Ea—1 VT DBEEERERE)-FULTVET,, &ZIE T, 3ds Max @ Model Derivative h'ei B &
N.3—Y EFIL Ea—1VY 7H)0IN8ESN=ET, Viewer LA T TEB R RKICE#REINTY)
B IYTU7I(PBR)DYIR— M ETBEICIENE LT,

COEERFEHAT3(CIE. 3ds Max Y=V TYEITU7IVEELTE L. Model Derivative J37I0#{ELT
SVF [CE#TR2HELRBNET , CNODHEREICDVTIE ., FED 2 D0 Changelog IV NESBBLTLE
A
e https://forge.autodesk.com/en/docs/model-
derivative/v2/change history/changelog/#release-date-2020-08-27
e hitps://forge.autodesk.com/en/docs/model-
derivative/v2/change history/changelog/#release-date-2020-06-02

EFILD 3ds Max Ea—iR— kLA ERTE 1 DAD)—YYay eSS BL TS, B 2 OE (.
3ds Max * MAX Fe K EERLTE SN . ZD#% Forge Viewer TLUAYVTESNERILETILTY,
3DAD—=y VayME., LA FBX KX EFEALTVECEERLUTWET (FSYAL—ANYETTY7
WESFIR—FLTWEEA) . H#%ICK 4 (X, Model Derivative Y —FATZE #&N = PBR 7 /L% Forge
Viewer THRRLTWBHIDHIZERLTVET,
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3ds Max Viewport
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Forge Viewer showing 3ds Max format with PBR materials

&2
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&4

NBDETILODL I MME. hitps://www.turbosquid.com/ TABSNTLVB7—T1 A ML
3L0TY,

— &3 T IR NAZ—RERL 7- by 3d_molier International
https://www.turbosquid.com/3d-models/digital-camera-sir-generic-3d-model/934661

B4 SF 2— - by Dyasharuku
https://www.turbosquid.com/FullPreview/Index.cfm/ID/1121012
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BIEIDDSATEANELEN, 3ds Max DY—Y 774V EITIT7IL xref BETUIB T SR EEHELGA
EFE.TP-H47K 2FD ZIP B AEFIARTEZETT BHlZIE. EEBDAD =203y bOBIDAAT I —
VEEALT, "Archive..." 773V EERLET, X 5 Tld 3ds Max 2021 DAZ1—(CCDLHCRRE
ncTunEY,

3 Digital_Camera_Generic_KDV_jpg.max - Autodesk 3ds Max 2021
File Edit Tools Group Views Create Modifiers Animation Graph Editors Rendering Civil Vi

T LIS R T A
ction Paint Populate & -

Reset

Open... Ctrl+0
Open Recent [+] [Perspective ] [High Quality ] [Default Shading ]
View Image File...

Save Ctri+S

Save As... Shift+Ctrl+S

Save Copy As...

At e

Import Zip the current 3ds Max file and all associated assets into

one file.
Export

Share View... More...

Send to

Reference
Project
Summary Info...

File Properties...
Preferences...
Exit

by

ZLT. #MY3J% Model Derivative POST
https://developer.api.autodesk.com/modelderivative/v2/designdata/job T FikA > MIEET B
HICVIIA R RT4D JSON RAO— R 6 DLHICENFET . compressedUrn B true (CERES
NTWBIEE MY U=V R %ETRT rootFilename BHEISEELTESW, I—UNEITU7IVAIC
RESNTLBIZE . ENibld Forge Viewer, &x{ETH Forge Viewer N\—Y3Y 7.13.1 AT 3
EENTIC, Viewer DIARTOIREDHEREEFERTBICE. RFN—VaVveERTIEERENHLET,
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{
"input": {
"urn": "{{Base64URN}}",
"compressedUrn": true,
"rootFilename”: "camera.max"
¥
"output": {
"formats": [
{
"type": "svf",
"views": [
"2d",
n3gn
]
}
]
}
}
# UL\ SVF2 s

REZE D Autodesk University 2019 Tld. Forge Viewer M)\74—Y VA% [ L SE3EHICHE SN T
7= OTG ELVHI— FR—LDF LWMER ER R LELE, WOODDOTENRITOHNELED ., CORDIEH DL
TOEWE RlE. 550 Forge Keynote D74 ANYay TR DB ENTEET (https://youtu.be/c8-
AxaoHDIk?t=1147), COETZA LT AV FTlE. Susanna Holt A ELE& A/ S— M F—HENDKEBETIV
EIRVEWNEEZTIVECERRBALTHN, 22T OTG XN EFNFLE, 20 £— FFADIE OTG
FzxX%® SVF2 B R (CLT. AU 2020 FTIC/INTV9DR=RELTRIATER LI FELTNET , 3EMIE
https://forge.autodesk.com/blog #F Iy L TH TLEELY,

SVF2 &ld?

SVF BKI3 9 TIC WebGL [C&EIEENTRHK T, Three.js 34 73V &E R L Forge Viewer (3.
TIIFRENNT T )T =03V CRBEICREBTHIVERTRTIENTEET  A— M AVDEI—1Y
DE 01— —{8ITIE. LMV (Large Model Viewer) ERE(EN 3 ZEN %<, BIM 360 Docs % Fusion
360 DE1—A VT ANTRE | thD Z<OH B THRIASNTLVET , Model Derivative #—E 2% Forge
Viewer 3B UM ZERALT. HAAL 77UP0—070—-(CRIUERRABRZEIRFELTNET,
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SVF2 3. RIEBRESDETINDRHAH BB EEMRETZENIC SVF X EZEILLTNET,

AEC 2R (BE. . IVIJZ7I)UT BHR) T—RINICERSNZ XFEET IV, COHTTIICER S LE
3, IRTE. Model Derivative H—E'ATl&. &HIIC SVF Z#4ER L. BU Viewer FILTAYY1BHFL.,
AIRER B &I D Viewer TIVCEFEh o TAY V1B BT RETEHICEBELTEHIET SVF2 ik
SEERLTVET, COZBEIEICED. SVF2 2K Tld. viewable DA L —IHA X EKIRICHIF TS
CENTEET, T AVDIAVRIO— FPEHON—VaVBITOEELBYINEZ. B2 N-Vaved
DHINVALE CLLER T 2B EDIRMEL AT REICBNET . RAOLGLIEL H . SVF2 ADZEHE(CIFFFRE
HBhhDET , EHIC. SVF THRIRER EHE DREIFTAT SVF2 THRIBETT, HIZIE. A3 T—5 D
HPIZANOHBRETT, THIC, AMTF—ADHBEIAANDMBOTAL AL, EBLDORKTE

ELUTY,
SOEIA. BRIHNIE SVF XD oERE SVF2 AN ERSNEFT , SVF2 DA RKIFERMIC
®ANE/REIETT

SVF ELL8 L7z SVF2 OINT4—Y VAR LOBFIF LU TFESR LTSN, CTBEDLIIC, FEAEDZE .
SVF2 i3 SVF R EZELTHN., I hEEMmERULIMDDIDEEA, UHL. BINORRED DD
BIETER LTS BEMICE., ETIADMENKBRIGIZ ECIE, EOAYY FEIAMELLERULTE
RAIARETT,

320 API H* SVF2 #HiR— b3 LIICEHFHENFET . :

GET https://developer.api.autodesk.com/modelderivative/v2/designdata/formats
POST https://developer.api.autodesk.com/modelderivative/v2/designdata/job

GET https://developer.api.autodesk.com/modelderivative/v2/designdata/:urn/manifest
- OI’ -

GET https://developer.api.autodesk.com/modelderivative/v2/regions/eu/designdata/:urn/manifest

BIZIE, POST job IV FRA Y FOERATIZ. BXEFHNRLZIENDIDET,
Axios({
method: 'POST,
url: 'https://developer.api.autodesk.com/modelderivative/v2/designdata/job’, headers: {
'content-type'": 'application/json’, Authorization: 'Bearer ' +
access_token

}l
data: JSON.stringify({ 'input": {

'urn': urn
'c,>utput‘: {
'formats": [
{
'type': 'svf2',
'views': ['2d', '3d']
}
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7z, viewer.model.isSVF2() ZFFUH LT, &HAENT viewable h' SVF2 viewable THaNEIH
EHERTIELETEET, INEFTTICTETRFIAY MESNTUET:
https://forge.autodesk.com/en/docs/viewer/v7/reference/Viewing/Model/#issvf2

CCClE. SVF & SVF2 Offi st EVVEL OISR LET , (. Revit & Navisworks DI TlE, Ay
VARUCKEREVDHRZEDR B R DDVEEFRERNET,

Model Front Loader.dwfx

Model File Size 10.3 MB

Translation Type SVF2 SVF

Translation time 66.29 seconds 20.78 seconds

Loading Viewable 0.57 second 1.03 seconds

Total geometry size: 27.179 MB 30.630 MB

Number of meshes: 1701 1919

Num Meshes on GPU: 1701 1919

Net GPU geom

memory used: 27928096 31473282

Model engine type 01 2 liter asm.zip

Model File Size 62.8 MB

Translation Type SVF2 SVF

Translation time 83.04 seconds 53.97 seconds

Loading Viewable 0.77 seconds 1.16 seconds

Total geometry size: 24.084 MB 34.559 MB

Number of meshes: 307 549

Num Meshes on GPU: 307 549
Net GPU geom

memory used: 25150610 36053286

Model 210 King - 2021.rvt .
Model File Size 92.8 MB .
Translation Type SVF2 SVF =
Translation time 488.49 seconds | 385.35 seconds =
Loading Viewable 0.60 seconds 1.51 seconds

Total geometry size: 22.589 MB 166.515 MB

Number of meshes: 3362 29646

Num Meshes on GPU: 3362 10000

Net GPU geom

memory used: 22556672 101428240
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Model UrbanHouse - 2021_detached.rvt

Model File Size 28.4 MB

Translation Type SVF2 SVF -
Translation time 149.58 seconds 110.2 seconds
Loading Viewable 0.19 seconds 0.86 seconds Tl |
Total geometry size: 8.414 MB 17.413 MB ! :"
Number of meshes: 776 3090

Num Meshes on GPU: 776 3090 | EEEEYIEERINTE)
Net GPU geom

memory used: 8561832 17221052

Model ice stadium.nwd

Model File Size 2.4 MB

Translation Type SVF2 SVF

Translation time 60.62 seconds 40.49 seconds

Loading Viewable 0.54 seconds 1.26 seconds

Total geometry size: 4.481 MB 12.342 MB

Number of meshes: 3854 13333

Num Meshes on GPU: 3854 10050

Net GPU geom

memory used: 3403678 6572896

Autodesk University T SVF2 DA—ANAFIFATEDLICHBIERNONET,
forge.autodesk.com/blogs THEFETEE Y, Model Derivative 37 21 %&ELEY

Model Derivative 7O/374 API DH;3E

BE7F D objectid API
(/modelderivative/v2/designdata/:urn/metadata/:modelGuid/properties?objectid=:id) (L3 7O/ F
1BEDNTA—I VAR LB LTVET,, ER(CKREGT Y MERIBICTRILDLIIC, ., DT
—JERIGT RN/ N7+ —IVAZR ESEBRILHIC. CCTKODDEERBEEZITVEL, F2, T
OREBRTONTANDINFEMB 7 VL AR ATREICT BT, AAT—H API ZHETEFECTT . oD
EHERFFLBNA-FROB TIRESND FETT . ZFEIR(S forge T0Y
(https://forge.autodesk.com/blog) & & L7Z& LN,
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25

https://forge.autodesk.com/ - FAOY/\— iRh—2)L

https://forge.autodesk.com/en/support/get-help - Forge help

https://forge.autodesk.com/blog - Forge 704

https://forge.autodesk.com/en/docs/model-derivative/v2/developers guide/overview/ - Model
Derivative f—EAD FFa1AV k
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