TECHNOLOGY REVIEW

UNISYS H ?ﬁ 44

1995 £ 2 A& Vol. 14 No. 4

BAI1I=-VX

455 : CADCEUS

BIRE
5242 [CADCEUS| DOFETNT Z T coeevreevrrevmmennnan. fiss p& 1
CADCEUS (DEETE «cvevvvrrmrnnaremnerieesenniinnetiisieiene FHER 3
FARE T Y 32 everermremnreiesienieniis s BAEE 15
INTRPY 9T o TFTY T encmniiniiininininian, KEBEFE—R 31
BURAH T3 A T La woreermeemsrosrnrssis i EHE— 58
CAM H 73/ A F Jn ceeevesernsronsioiiniiiimiiiciieiian. KEFIE= 67
CAE H 778 A T Iy eseesreenenstnnsturitucmmieeueiunteenra E£§] B 78
CG YT AT In sreesrarentcniootintaitiesititsaniaictiansaiaee KFEEHH 90
CADCEUS @7 v—L7—7 -thit &, it B, H#i—
W ", AMIEZ 98
HSMTMUTIE 30 2w JL +emeesssssosnessinninnieesinsnteenteesaeasas EOHIINE 120
AIABMLIH T 30 s Jh wererereeserenenianinnnnnneeenneenaaes KEERK 129
F e FEAY TS AT Iy weerereesereessissniiiniiiie s W 4 140
iU L 2 1 R T s 153
FEBUSATTAEHE v verenereesrmrenttiiiiinn et e %2, 3




% 8 X

CADCEUS iR T 20t R & U5t
DIIHERPE o & LU £ CORRBAR TR
#3535 CAD, CAM, CAE, #LTCGDHgy
AT AL TH3, CADCEUS 13 8U5E 7 v, YR
8, BAREOLMENTEERET 2 LIk,
REF - AFEORITALE, TIHEMEHEVE LT
%, 3D CADCEUS &3, CADCEUS
DEBRS, Rz >wT#EHLTw
5,

CADCEUS 0#lEF 7 iz 83 2HREFY
Y IBEDRHRIE, Y—T7 2 RAEFFTEVYE
TT 7 EDMETH S, HEIE, ML
357 - RE L WBE R KA UESE 2 E
THI LWL OEHASN, FEHEHME IO
KAz B3 v AR BE 2 12Ht L T 3,
AFLBIERETY > 0de, CADCEUS
R/ET 27V BB, £7 IHFREOERY
REZHFEHSLITZIEEZENEL, 75
DI/D 7= LEMIR 7Y TRz owT
RT3,

W, R ANV w7 =PSRN
BT Y IITREDEERILEL D SNDDH B,
CADCEUS CiX, [FIEBIANZ A MY v 7 LT3
FIEE ST A LY v 7 | EMRRTODRE 5l
EEALL, MBEZRBANS AP vy « =F
Vo ZDORT, 2nZNOFEOH LS, 1Y,
BRERR, ERE (F—#8, 7ArTIYRL),
JERIEDWTESL Twn 3,

W27 A3 RERSHEELFETH 3.
CADCEUS iz BWT b, BEEREDIzHD /3
— NNV FRFES— g i POBEER, BikE
STEoHE R, HRL w3, SR JISEo
Bigwmz, ZEEFOMEBLDY, FOMRGIC
VAT LELUTHERENRARTCH D, HHE—
BREIRY T X TF LDHT, CADCEUS DY 7y
AT LD—=DTH UMY T AT LDOKSRE L 7
HEHBEALTW S,

CAM % 7¥ 27 Ak, CADCEUS ©7 7V 4

—>arD—DoTH5 NCHAEZIEHT ¥ 7
VAT LTHDB, HEOLTEMY (CL) OFtED
ftbiz, T OFIEP LR ERAE, CL Ok
HBEZ &%, CADCEUS 08IF =71 L BHEESL
TETEHLTWS, KFIE=12 CAM 47
ATLDOHRT, CAM Y 7Y R 7 L2ABEOBS L
BB BARIC DL TEIBHL T 3,

CADCEUS @ CAE % 7' v R 7 ATiE, 5T
FNEZHBOHTO FEM R 21Td e 7
Y« RAMO—KLEHEE L, 7V Foky 4
ERCidHest - AREHR O BRI HIEGE /EEH S
FIMERE, S oz, fHE - PO, EEEME, MBS
HOBHREOAEEIZHL TnE, KA LTk
v YIRS B2 M TR FURE D & FEEA Sk
3 OE L THIR 212 L T v 3, EBHEX CAE
YT RFLOHRT, KT A5 LADMAN,
%, HRAEHICOVLTIHHL TS,

CADCEUS D CGH 7y AT A%, L&Y v
THERE, XA v MEE, HERT—S D74V
THRRELERT — 5 OAHIBE» SRS B,
VA M=y PR30y 74 fRICE BV
5 T TCREOAL EFOESRLEEERL
o, VFU UL D 2 KT A E ST
354 ¥ MERETE, E{ROWBRIL - BEELDY
E—T7 4 YIEBTBERY M X B EHROR
iz & O ST OBEGE NG TH 5. KFE
BAD CGHTLRF A, ZhsOHBiEOHE %
HHAL TV 3,

CADCEUS D 7 v — 4 7 — 7 %, CAD,
CAM, CAE, CG, —7‘_—5’&13&%0)77”) r—=y
aryOERY I NI TTHS, JVv—LT—7
OB LI VFEES NI T —F R—X LH—H
RIMEREIREB L TWE, 7V —AT7—213,
FT—FR—R, =Y, FROGES 2 -5
HEREha, htg- - FEZ - HiRE— R -
IMITIEZ X CADCEUS M7 L—LT—2 DT,
BEY 2 —NVOEHE L CADCEUS O EME %4
BT 57 Vv—A7—27DHBIZODOTF—F_—
A EFRREFULZHIAL TV S,

HEmXES



5
Tewwen, waws R

Oz 1

Yllsy F « TN 22l

|2y Nt all) S A et

s £ o

Aeon |
in
FoioTRBSERE
W WEF LG
o Comn

'&
L

AT o T
T LI
LI KA
WE FEa=
L [STLEN
LIS
LLECd
Ll
TRART  |nic %A
0

2jacpm il

oVl SR 4
NOREDM M




O#1 C/FEM B#HENZLB A vald

02 C/FEM ZunFSHE




-

s - -
=l Cad
Al s
j = NEE T

O#1 Er&kEk

O#%2 AE—Hh&ER

A, A3 TCGH Ty AT A Wi,



O0#3 B/FerTL

Of4 ECOE—T 1 »7ERA

T 1 HiEE
Of25 ZILH 5 —EROSFLUERIE (256 )

FEE, &3 TCGH T AT A 1Bl



4582 [CADCEUS| OFETICLHET

SRR 3 ERKIC I EIFE R U ie KitR 5 & CAD/CAM >~ A 7 4 [CADCEUS | D BiS6ix, %D
WA A= PV OB S0 s ME O RIBLR 7Y 2 — VB ERYD, BERILELAD
Zt, HANDHRICKEIREZED T EEFRICBRETLZTRIER S,

CADCEUS (Computer Aided Design, manufacturing and engineering for Concurrent
Engineering by Unisys System) X, ZDEHKH D LI BEHFEBI a s e
Yo7 VYIS OEBREHBLTHAL TE, MBUVIOMEBERRE» OB S & 5 E2RE:
Zkicmd, OB L 709 A 500 ATTICRAY. 707 L00KRE3B34HLHH
8121372 52w, 0S TH % UNIX* 2RV THBAK 2 Lz 2 Lk 5, FAFEHLER
BHEFHLIHR L, FRAOEMEBOMER ELICHED T &, TOEFSEFELSPOHE
WHEERL, ZhpbFEAORRBCHLHZEE 2R3 Z eolfifFensd, KRS A7 A
ELTORKREEZHFD 2D, RB—BOBNBLETHZHOD, BEAL=Y AN
22T CHIFEL T & /2 CADCEUS OB fiEPEEE M a vyt e 20 v=7 ) ¥ 7DE
HOBEBELR LI L R2HEEFEL T3,

&, SLEEAMO A BREIRATH L, L QN EEIETSG LT3 HROEER L
D A FEIR/ANFLEOSEZ T TIRALL Ehia ik T, 21 idicmd TRI»EFEEZE
ERZTFNERSRVEVIGIERT—HThH L. LB L ITFOLAPEDHTOURETDH 5,
FO—DDFEMELT, avAV bz =T YU IBRAELEDICHERENTETVS,
BITIEOMEELHEIL U CRIBHMTICEE2ED 2 Z ic X D, SR OSSR &K & 1T
DALZEBIZLTWS, ZOMEEBEECREIEN THROLEPGES T LB
%, HROKED & 5 AR T b RIUHEHUC & 3 1E#43 CAD/CAM Y A7 AXBWTYH
WE L2, CAD/CAM TE D F—FR—ADEF A INICHY L, CADCEUS Tik
[BIREFN] BZhiclizs, T8RREFV] EL70, & EEONRTH 2 HADE
WMETELRIERCETV Y ITE2LcLD, FErOBRELHREREEHRTLII LR
HigLTwan5TH3, 3k (Solid) &7V ¥ 72 X B FARFIEIT LR RO BRI 2
Fi R4 : Form Feature) &7V > 7, ¥7-RtHEORHO—2TH AR EHET
HRGME GRAIHEPLFIR) 07 ) v 7B HRETVOEREIT L k5. HEETVOR
ErHReFVOIGHTH S CAE, CAM, CG, 77— RBDT 7V r—v a Y BRKTE Iz
S5AVAHVY s VTV UIBEBETEZLRT ARV, LEREREI LI EHZ

* UNIX i3 X/Open #1 v 28=—1 37 v FA7 4 £ AL TwAKER S POz sy 5 BRGEETH 2.,

(667) 1



2 (668)

shs, AETRZOERML S, AMREBIASEEY LEHTCTTCikaviry b=
YTV RERLTWARIRE S ROoNSEORL b 5%, EENSOEINER LY
FH BRSO B E SN EATH BEOXDBO R EEZ DL, SETDLI X
AERPZ I TRBRAVBRAZITETHS, 35IKEROERBROMNEEZLE, EILTHY
AT LAHRT 7u—FBRREERS, O RBENERELT [®MHETNV] 2HZELT
BSc s n 7z » CADCEUS Th %, BifE CADCEUS iz —IGOMEEDBH I T E 1203, 7
FIBSHED TR DLTIRIREETH 5, FEHIRE, KRR, BREEEFOFEMIL, £0F)
AE0BELZ U THRELTERY, PEETOEFR R, ThroRFLTHEAINER
DIEE B ONTHELT 2 TH S 5ARBORE L EALOBEH L OEROTE L2 Ly
5, IVHVWYRATAHEETTuE R, LEOEH (Vol.13 No.1, 199345 A) Tik
CADCEUS D#ic 2 W TR L7228, SREOFE Tl CADCEUS O8iFE 7 7 2Lz e
YT VAT LD L EEBMC OV TRET 5 L L biZ, THOYTYRATFLAREXLE TV
— AT =7 DOV THHTRAET 5.
&%, REpEHS CADCEUS OFHROBEIZIRIIINLD Z L 25D L3, SBOY AT LH
HEDOLHDIHBEOLLWIEREZHIThIEFEWTH 3,

(BETHEY AT LAH—FEB FER)



UNISYS TECHNOLOGY REVIEW £ 44 5, FEB. 1995

CADCEUS i
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Abstract CADCEUS is an integrated CAD/CAM/CAE/CG system designed to support all the product
development process from conceptual design to manufacturing preparations. Its target objects are all
types of mechanical products. Equipped with advanced technologies that manipulate product models,
form features and geometric constraints, CADCEUS aims to attain a drastic quality improvement in
design and manufacturing, and an extensive reduction in lead time for product development.

This paper briefly describes its system configuration, major concepts and characteristics.
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Geometric Modeling
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Abstract The goal of geometric modeling functions in the product modeler of CADCEUS is to integrate

1.

a surface modeler and a solid modeler. The integration has been realized by unified data structure and
operations for a complex surface and a solid and by enhanced operations for complex surfaces. The user
of CADCEUS can utilize various functions without any distinction of a complex surface from a solid.
This paper describes the data structure and characteristics of the modeling functions to clarify the

modeling environment and the design concept of the modeler.

T C & (C

IRTEHDEFTY VI, Y—T7 2 AETVSTEY YV FEFY VTN
BHY, TNTRECLIZRREL T EW,

STz REFY VA, BEMER R 2 ORI TR EERT 5.,
MR OME AR L, HRYORIICLEREA LHEII TR0, Y AL
ENBEAE RS, € OMAEE D THEVORER 2 RIS 5.

—F, YUy REFY v/ CRBEBIR R OBOLES L LTI e RRT 5, V
Yy FEFIOET Y VSRR, 7Y ST 4 TR, REL, 7V 747
FOEETEIC & D BERTAREH £ HD 2HE BEHERY Y y FEFY ¥ 2)
B, B BIHEED, MLHLEORFERI & D BRERETIBIE (R
LREY Y v FEFY V7)) 2ihs, HROBRET 5%, BEDET ) v /W%
SBLCE. Livl, ERCREROET) v I HELAASHE TR R SR T
B2 LB,

- BEEERSAEOE T ) v T, BEEEIR R T S E 2 ORI TR
TEZEBHL, LrL, EROHEHICOES 74V y METFP, AFY TN
9 7 D& S IS U EHEOLT, SROTADE —FOIRD 7%, ML
HEEOHPHEEOWRLET LI LD S,

CEEEOL Y Y EOREEES A LT, Bk & SRR ¥ TOR TRIz—
U7 CAD Y A7 AQBAEH L3 &, WRANIRETRESHENY Y v
FEFY /AT 5, RIE EEMEREITR, y—7 2 AETY S, K
SWEEYY v FEFY L7, RHEREY )y REF) v 7 2 lHgbEr:

(681) 15



16 (682)

2.

FBREISET 5, Lad, REFEEEEFOMOBRT —7 oinid—ERY O
—HWRbDTIRRL, MELITERT S, Rt & EEMER = FER TR E
D BzdIcit, REFEAEEBOMT, BIRT -2 LEHBEOLBENLETDH
5,

ZDEIRTERHS, BREFIREEOETV YV IIBREEXIET L LHIKDS
3, CADCEUS Tit, ¥ SEREBOHEAMBEEINTED, L7
DY BERTETCELEIICLTWS, ZOREY -7 = RAET VY7LV Yy
FEFY Y 7DHETH S, MEREAHLBELEIC TSI ik YERLE, B
iz CADCEUS OFHRE 7 7 DR & S AHAE OIS HIH T 5.

FRET S 0O

CADCEUS OFiRE 7 7 DRz, TPREROHSE, €7V v 7HEORS, HE
tEFEO BHBRIIN T 2HEBLEL TRDH I ETH S,

2.1 WRRRBNHE

WA % | R SR 5 HAH, MESREBRZTCEEL HALLESE L &
Ry ki, BE, BESHE, MikE, TRTCESHEHE LTREL, REICEFE
e, EENRELT 2, 20745, HEE TV EIEETFTVORO T —F BHIETHE
ThY, BRF—F 2 —TEHTE 3, 3ok, HARLEEHE LERD 7 -7 #E
THEBL, HEEPHEAROERSEE LT, FSREERHT 5,

2.2 EF eSS

P—T 2 RAEFY 7Y )y FET Y VLB REEE, —D0a<v >y FFR
DEITHE—T 3. 20D, BEERIETV VY IIHBEOEVWEER T kL, B
WREREITD ZENTES, 2L 21, RAZWY A 28, RRAOSHEBKE % 1 H
FTOERKRL, PVAL, BEELEBZELH—T 2 AETY ), RADTY &
F47RBIKL, EEEETHMT AL ESEERY Yy FETY ), A7
v FCHECHEZHE, BRERMCIHLET I L (BIAREY Yy FEFTY )
bT&5,

—oDaey FTERUERERE (WRE, R0, He) OHRGrEREfL
LTy AT ALEHEEES 2, SREMIE, PREBEICHENL, BREFOREMZRHE
TAWROBMTH B, ERBALT L CER ST AV PRBRELERETE, HAHOF
oRfD <Y N TAIRL LRSI ERETE 5,

PO X VER LR E, EERORBICRT 0, #HER L DHEET 2B
BYATF AR TRET 5, £, BIRERICAWRRZ A b RET S, 2070,
NI AYDEEEETHIE, BEOBBENBERITENT, BPREEFTE 3.

TARFHAREER T A MY v 7 BETHERE, YV v FETZEBEOBELE LS
2 2 Ld% s, CADCEUS T3, =7 2 AETFV VIR IA Y IV —LETFT YV
JTHY VY REFY VI ERRBRIZNTI AN ) v 7R RFAIRT A LN TE
3. Linh, IREREBRORI/IHEEBIEE BRI TR 2,

2.3 BB

HERRE2RENCAET 5 LS ig, UTOHA%FEL T CADCEUS ZHFEL 7.



BkEFTV S (683) 17

1) VYVy FEFI7OEHBEBRUEOREE S I, HRR L EREOMNEDR
ORFOH|EWRRAT 5 2 Lai% vy, CADCEUS i3, BROBFDERESR, HRRD
BIRSEOFARRE, HIREZK—ICERT S,

2) WRODPREIEEOEELZL S L, DEVEETRZWES 8D 5, CAD-
CEUS TIIEREREREN EDRRICER S Ncr 2L ), BEOEEE » HE)
B (274 vy MNERBENSZVEHETRVWE) HINL, LEREE

TRET 5 L5 CHET 5.

3. WRTFT—%
BIR7—2 DFEE 1 IRT.

Bk — 5 ——BRRE —
(RURAOLVEE) B
- RRTE
g amE —aan
R4mOSIRE) | —HWAE
gtk

1 BRT—5 0k

3.1 H & K

M2 wrRT Lok, FEOEHLIEEBIEICERS BT 2 EER TV, HERE
R 22 OB B NSABEBRETESR, EERIEBALTHTHHOYTL TS LS,
HEBEET1IADIThED LS xikbh 3, HERIIEE IR 1 RITERE

Th5,

® 2 #HER

32 8 & @

73 X HEERAR
&

DEDRVIERTEOEE D 2HEAH L MRS, SRV e, TRTOFF RN —
DERIETOOHBRE L T 5 2 L REWRT 5, DL EORREY—D DBIRER

THRT 5 &, BT HIHESRBICR D,

HEHEONAE (BEEmES—DDERE) OBEREFEAMEMES, BEHEHOHT,
SRR WESTH, TRbBHULESEY &I, IR EIES,
S ERE R OESTE, ThRbbHVIEEAER LI, HEAE LTS,
- FEEEHEOR T, 1BRE»SHKIEEEE & I, HELEE,

BEMEIZ, 2 RLERETH 5. SEBERDL
BT & 2 RESHRETH 5.

W2 RIEHKETH Y, AEESHIIZ

BEETHE L AEOE VL, HEHmE LTHVLTWSh, AL TW R TSH 3,



18 (684)

3.3

B3D&kSiz, MESHZWY &b TEHNHUNIEEERIIEIC D, s
R 1 (2D R ITEHERCEEAEEIC R 2, HEECRREORBDHY, &
BEHOXRMSIEOSMEAN G 5, B, BESE, ey, #AmE L
TR, FEIONRET B0, T—FHKE, BEAEEK—T 28T 3,

Bt

ik <> A

3 M LHESHEOER

HEEGESRE)
4D &3, EEROHEAHOMICEREMRE DU M 2 EAK L L, EE
WIS HE 2RI T 5. CADCEUS Tid, FEHRELZESIHE (1 RITHRHE) &
A (2 RITEFE) OFEEEN L UTRET 2, HEHRCESEOMOBEFRGR2IE
LHREEIEGRR LY, HARDEAT OWNSOBHERG X K313 3. JELRks:
BAfRIZ I,
HRERES BB  (BRERLEO—3)
HRRRPES R B BR (BRI AR RE L 0—30)
HAMFES RGN  (EARTo—%)

BHb,

4(a)id, Stk L FEAESEFRENL T, A L HABNTESE 2 AL THEET
2B THB. (b)id, ZODOMEIEREENL CTEETIHTH S, (c)iF, B
HENOIVIER L EEROWmOESEBES T 26TH 5,

REMFCHFET 20RMEIERETH Y, SNRYOBRE 20D & FHEHCRE
T2k5, EERELERETILEE R, Larl, HUPKHOKREDLDDHESR
B, BEEHME L TRy 2B 2@ ERBEAWE o7 A Y r—v g >
THSREOERBRD SN B Z LBV,

(a) . (b) (c)

RERE QUL RS RERBESRALERSE

RARRESHARERS

RERFSHABERS

....................

B4 FESHiME



BREFY S (685) 19

CADCEUS Ti2, $HANOBHERER & IESHREOERRBG & 2 XH¥ 555, JEE
BEAOFREFEE LTALGISRHTWSE S Y7Ly ¥ (radial edge) fiE"® FTid,
SRER OBGBIR L IES RO B MR 2 R—OEGER TRIRT 5. $HETDH
ZEAHOERZI P77 VL y PHEEAVS &, FREORRWLERATETDH S
4 v Rxy Y (winged edge) G ICLEREHMRRRAE L 2720, T-FEIH S
RDEERMEPS {ET L LW RENH Y SBEOET ) Y IRETR, R R
IR SRATH D, FESBERRET LI LRIBVEEIOND, FESHEL
SHAERFEUCTF - BETRRT2 LD, AREMEHETCRITE 2584k
o, BEESESECERT 2 2 LB v, CADCEUS T, SHEERET 501
AV Ry VSRR LTS EE2RAL, FSRE2SREBORKAHL
LTHEET 3,

3.4 B B X

HEE IR EED S 5, 0 RITOMRKFOTES, 1 RITOREKRTE 55T
LS AREES (GEFUR L S ARSERAR £ 1AFR U THERRAR L FE8), 2 RITOFSAREI 254
WETH 2, HEHEIR, EVICFBHERFROM L RE, B, HADESE
LTHREE N, ARICEARIZ AR ETHADY L LTRBEIND,

3.5 H W B R

FEOEGHERZIMI M LYY, HEFEES 7 4 Ly M 2T 2 HHTORRIC
RBy® 2o, HEFEER 7 4 vy MITZOFHTHET 2R {F+2747 -
v x )V ¢ inactive shell) %{RFET %, #HAH L HBEFAROMICEREREN L CHE
Baftd 5, HEHLHRERERHET 3 LSBT S,

BEERD & > 12, BIEENERL CESREEEIBE L, HERROREDLS
2, VAT ARECHBRCIESHRIEREZHEH 5, BIE 2ATHESRERE,
HE B NERIELREERIR LR CADCEUS i3, #EBGROMER*REIT5I L
XD, SERIES AR L WEES AR 2 HOLICREL, #HEHR L HEPRER
FELTIOH|S ZeBTES, Thbb, ESREDT -5 KB L 2HUEGHROERK
PER L, BREROETOTAVBTHETHD, "EEOBRETOTREL 5,

4. ET)THEE
CADCEUS 0 — 7 = X250 Y 7 £ Y Y 9 K27 Y o 7 ORIEET 5 H 5 105
7.
1.1 HREOETY VY
CADCEUS QORI SHATE TH 5725, b YA, MY ARL, &, 74V
v M, A7y MEOHEHELBEEEIINL TT.
Jo b 2E, BEIE, NOED YEO L S c—EORE CHROE 81T 254,
HE RS =7 = AT 713, BEBURO K L HIATE 2 HERIR T 525, CAD-
CEUS WA OMRE 55— > OWAT £IRT 5. %7, CADCEUS b ) &
HeaEI, HATERHIITHY A3 5, HE LKL EAHE DT, CADCEUS TR,
HEE LY AT S L b, WKE N Y ALTHRATEICT 52 L bARETH 5,
ZD &>z, CADCEUS Ti%, FREMMHBEAE THY, BiH, FMHEEH, Ik



20 (686)

—T— 8K T 81 5
_q:zﬁﬁﬂﬁ
— %k KEER HaNg
—%®&5RHE
— bt UL
—F 7ty b
RRBER——T—R &R
——7 4 Ly MEIT
—— QR
— U HREE
—RERET
—BEH - 215
— A R—T— R
— @R
AR

® 5 HEEGR

ZRAe <, HEOXNRIITE 3,

EHMEIAE RO Ny FOHE D TEBEEI NS, Bk, HEEIZA D% R
REDHEE D TEHEShD, HEH L EREORERIE, BlEEs Yy FOBRifl
Tw3, kbbb, BREIREHMEEZHBRT /5y F0 X 512, BEHEOWAHER
ERBETHERBERTDHY, HATENRETEET Y VBV TI, BIIRHEE

LTHbhin,
4.2 HEEOEEHEE

FAEEGHRE L%, R#AC—BT2A4TRTHESTIILR, —DDOHEAHEEZD
WZHBET D LN TES, HAHOSHEEE2MELE, 6Dk >z, siikr24
MU, DEROBRCELZHESTE S, JOEER, $#HH%0 P THSE, REY

mOMMZFIBTE 3,

TDO&E3 K, SPOMESH 2N RICHBETHRO—eREL, —E B
WREMT—DOOEAHMHEE TSI LTES, #Hi, —DOEAHEHRE I L

6 SEELES

-EaN

™

pEdl

1 AEEOFEEHEE



BREFY S (687) 21

ERBMLS L OB RHEECAETE S, OB, MOY AT LA00DRAA
REHOESE 2 —EBEERNI T 20ICERATS 3.
4.3 & & E H

CADCEUS 0 X 5 2HREHENGRIL T2V V) v FET 7 TOEESHHAR, 11
BEEMETABIZ L D DBELD, BALLDT2HEATH S, REFSVEHLZVOD
BIIHARIDEAT, £E5E, EEHEERDI BB DL OTIEEL, AUEOLHE
BESETABCI DYV ED LI LTHY, F- % - BHEILBELHEI2ERT S
FHORIERARCTERVEHZ S,

CADCEUS &, Mtk L fEAH 2 XKAe AT e LTk D, BHEEEHORMA %L
HoSMINZKHE S &, BESEONAFTM A0 L WEEMED 2wk, LEFEL
DHEEGEE L H—0MRT, M LEESHOMOREHE ST, RISz
LWRY L, MEMOESEE L RBCESTOAFEES OB ERIFRICL T
%,

MR LBEAT L ORBEE Y, REHEELRKROER LBV CHET 5 &, FESER
hEES Z L2k 59, CADCEUS T}, ZOAKRDOUESTHH 2—REAFEE LITXR,
IR L —ESHEDE VS, IOV GIEEaH) tHE Gk Lo
FEAOHFITH 8 1ZRT,

5AxN —~45%) —
< =
18

M8 HAREC—MRAREE

ey WSE $5HKER
7

9D &>, BIEEVHEEHE2EO—ILEZHWBE R, -2 - H{O
fEREES 2wy, M- Z -5, EERRERIEI 2R T 27:0420T, M- 2#E-
HOBRPIES ZVIBED O, HHER IR Mo ERERT 2HEZ AR L.
OFERFEEHHE LS, HAmER L, REHELERKE, RRTAVOHE
HESEL, SERFOLELGRMIZHEDBEGHLEIEATH 3,

AL . 7

9 HAEEHE

WD X, FEOHER EHAELETHERL, ESHRELZERTH DT
&5,

EROEFBEHE T, HEEOMOD TR TOTMR 2 WHECHA T %23, CADCEUS
TREBEEFEBECERTITMEBIRT 2L TES, BRAHKELL TR, KE
TAMREM IR T 2 4L, TRTCOTMRERTL, Z0oHrSBEESKRE



22 (688)

<

fd

1RER 2hiiz 3rER 4h%R

4 4
é % N7 L \)

by B 4 %Z.
5 o

11 ZRoOBER

BIRT 250D 5, RBEBERTZILT, M1l DX BREROESEE CIIFEHR
FARER AR b ERTE S, M1 O, HETERTOMRE 2EWRT 3.
B 11(a)ix, otk EFcHEEIROFU58THs, EEMEL D L, HiL
ROTEIC O HESWD L. "REBERTZ 2 Lick Y, LEIZFHAELZID
I3 LDTES, TRERINT 256, WHHBCERITAHEFORRBICTFEEZES T
ZevHb, ZOREFOSMNCIIAEEIRD 25T 11(b)izRy, BRI 3B
REEZL DI, BIRT E2XBROOTREENE, QCRERAER LI LITRY,
% HOBTETFESECESEERTE R, ZOBRBIESHHEE CERT
&3,

4.4 71w bl

CADCEUS ® 7 4 Vv FITTIX, I 2R L ¥R 2R TH T, HR
BMINWC7 4 vy bEREIT S ENTE S, EHRRE 1 XERThE, 2h & B
WD DERRT % VAT AHEINC A OBETR L UGRIRT 5. £z, RENFE
PEFEERL EOREERHDO 7 4 vy MRT HATERIZL TW 3,

ZAavy MITOEER, 74 Vvy MEZBIKTAAEE, 74 VY VEZESHE
WHDALNIEN S5, 74 vy NEORIER EHOHALITH T TSEAT 5,



FEkeFTY 7 (689) 23

4.4.1 7L MEAIK

18 B EREGIOMHOBKREROMIc 7 s vy y2HIT 3, 74 vy MNEEEM
T ARSI, AL HEAARYNIC BT AR L R EEG SRR TH B, &
PSS R BB YYD, 74 vy bR S, BEFEAER LB
BT 2 e, BREOBMEMEIRT S 2 Lo, BYENERLEARZERET 5 X
JET74vy b EBHILIENTES (M12). &6k, BRBEEBT 58T,
M13 D& 5, BAGCEET 2BRACE T L3174 vy MNEARBIK TSI &
bTE3S,

. 12 TEHELEAOT7 1Ly MHT

DD e B

X 13 BE7 L b

ZDftizd, CADCEUS @7 4 Ly MEAIFKBEEX, XD XS 2ERDOY Y v K2
FIEBBVY—T 2 AET 7O L RFHMABRERIETETO J L8 TE 3,
1) MHIRAERRAkIC 3TEED 5.,

OADHEFBIZI, REENT L EZESHZTHRE

QMOHEFHROEFEA TEMIME KD, EANlEBWTESNDLH

OfgE A MIcEE L FEATEMANEKRD, ERAMERWTEonSH

2) FNBEREI L (R —HEL ), HER, SNERL2ERTE S,

3) 74 vy bMEoHIERE, SMIORTIERT S ENTES,

4) 74Vvy MEZBIKT 2HHEZIERTE 5,

4.4.2 7 4Ly MEDHAR

14127 4 vy M OMBEEEERT, (a)E3 74 vy FHZAIKL, (b)X
74y FOEDPEEAET AV FHEE M ATD, T4 VY MCHEMT K
HE274 vy MAOERRIZEID PV AL, BIkE274Vy FELOEHFZLD b
DAaT5, PIATBIERED, 74y bO#H» ISR DHE, FEESHIC
%5, ¥l 74Vy MNELELEEEOTRITEID PV AT S, (¢) M) ASHIZH
FLz=fEd 5.



24 (690)

(@ (b (e)
[

AbigY —> s —> 0 —
74Vq AR FA -5

14 7«4 by MHTONEFIE

Z4vy b3Eps I ickY, @, A OBKEOBEHIZ/NE %508,
WMREOANHEEIKES 255 H 5, K15 (a)iF, 74 Uy MEEROE LT
KEL22BTHS., (b)iX, HEOREYMBTFEELZVHDELT7 1Ly FHE%
QIR L, HOAARCHARAEEZER LTIV ATAHTHS, COLIHEESTH,
HEERTE ORI * HEHCEE T 3,

(a) (b)

piE

15 B OERE DR

BEESEE VT 4 vy MNHADEAZDORMBEL 248G, 74 vy MERED
AL, BEREDALIENTES, ZOLIBY—T 2 RAET
VY 7OFERAEEHINLTHEI 203 TE 3, —Biz, BEZOERIErB8YD Y
1 VY MERBE SRRV I 234 7% { vy, CADCEUS Tikarfk & g % F% ik
2570, BEEVHOVIDMDEREETEIEICED, T4V y ML RV
DICEL BRERFEEDOPUT E I BRERMIT 2 Z LN TE 2,

4.5 @ B #

HBEEF TR, REMESE»SREMY B T 57012, BRiCABE2H#IT 2.
LAEEDOIRIE, REAHSEEREFERT 5, HOHAL—EDOHMEOTIREIZZ 3.
CADCEUS O@ECHNI BRI, RO IFEMRH 5,

1) 7V 874 7tk GrAH, M, HHREI0E) AR e#HT 3,

MFAIEC, FRCAREZHILZILNTE, £, BIREOSY ITF4 T
XL TH, AEEHTZ I ENTES,

7YV 37 4 TRATARET 2TV, THLHMESORERTI 2 L btb 3.
ki, WEHEZROBRCAER2HIT B LY, 7Y I 7 1 TWHREHIT 2528,
RELTCRECLET 3 L8 TE 3,

2) FEEERREEET 2 lcH, AREEEIKRT 3.

HAER, AAME, ARAE» S, AREZLIARRE2AIRT 5. EREGT
ERARAEREZD LR, $RREALCARARBEELT, ZORERE
2VEILHTES,

3) BEHO—EROEKERIC AR EEHT 3,



BREFV 2 (691) 25
BREH SAMAEEZEY, EEEICHLAL, BYOBKRLOBEGEE DD
2, BEEcREER 2 MV ALY, ERLAED TS (K16),
1

»w.
: REFOER

_
>

X 16 |ECHT
4.6 FARTETCHEEE
MEEREAALT, BEEETIOBRCESBIELHAT 5. ZORER, 7
ARy 7B BHNITH S, LoL, X7 XMV vy 7L AGDES I LI
LD, XESRHREEIERT 5, UTIE, BPRETOERRELHNT 2.

1) HEREESE
YR 7 LAREBTHREL T2 HER 2B R EEE L L TR T,
2) WHRET
OBRE FB L TORWEFE2ETT S, 74 vy PBSEHELTHI SN
BE, BEO74 vy MEOERVBRLZENTES (K17),
Fil, —BETFBLTLIEITRTCERETTEILHTES, Lezid, &
274V i) BT 4V b E—FIZETTSIENTE S,

AnAE
) 74V bl 214 1 21054
o ) —> — —
et Tk

17 IETHEHMORARET

3) HKOEHEEEAEZ
EOBETIY UL EBFERY HL, TORAERTHRLALBREEEL

U//* —s (T
815 ;4:s"’

AEREH

w3 i
ST FERRYLL

18 HREREHAER



26 (692)

HEAE T 5. 1 OEEEETE, @F 2 HOWEBEBREERT 5. ZOHER
RowFhhrtFEE7T 5. K18 i, BOEHOBREMAEE LTI BIHITH
3, @R, RIPREROHTILED, REEDLILBTES,
4.7 FSHGRRAOTA
1980 AT, JEBRRAEICE T 2R IBAITONIY, % DIESIREE £
BT 37 —/HEEVRESN, REMELSEBLEDbLNL:. TEROBRET 712,
FERBEERIT 2V AT A8, LrL, BEOETY VS RERELIBR
BERETH S, FESHREE LD LD RICAFHCHEAT 2 LBRITH 20087
72, EBEEDOET ) U IPBEZLV RV TERL TWS LIS 0, NRBR S
PIERFESIRMERI L, BRETCHRAT2AGEH 223, I 2 TRINTIES AR
ZOWTEHEAT 3,
CADCEUS T3, ROFBRTHLSREBFIAI NS Z L 271, FESREETFY
VIHBRRERABELTYS,
1) CAE @#tor» oEbERE (K19(a))
ER AR HHTRET 20 COBBLT 2012, ESHEERBLETDH
3.
2) BREH#HTF—IFERODD/INTESE (B119(b))
BT DOFRART -5 2ERT 20, ERERF -5 2ERLEL
Bz, o UDIESET S, SHEO—BERERET ILENH L2
B, GEINIIIBROEE 2IESHREERRT 5.
3 HEFI (B19(c))

(a) BEIER
&“’ :Qj
(b) ks

G- 3
(c) BEXRR

19 JFBRBRBANFIA



BREFV S (693) 27

FEREDHOLIRERD &2 7V —T1T 5,

5. ®F I
ZODORR (HF) 27 —4 (A TRIBRESOBERE» o, SEERS
TORERBER %2z, CADCEUS &7V >/ HBEEDEW 2T 3,
<HERERRET>
« RRADEER, RADERE, EE&hd, RADSY 714 72BIKT 5.
T —ABROAY v FR2fliE, ThEFESILTHTRIEEEIKT 5.
s RRAET7—LREEHHT S (114 20).
e R UNT 4 BEHET B,
RO HDOERERT— S ERADE TNV 2ERT 2 (K21).
« 7 A MY v 7 IREAER (K22)
< HPEHENH > (9 23)
cBOEEGRE SV ST 4 TEHHET S,
MITREMML, 7V T4 T EHEEIRT .
- BR X AE, RYIVEZHRD, 7V T4 TR AEEHT 5.

I/—.————’ I
| —>
= \ sa%

TR 14150088
20 ZHAMRER

—>
EE 1 EETH

$2ARROEK grRET N (RIRK)

l

HRERT-S

21 BT —S1ERL

22 NS Ay IR



28 (694)

—_—
10351788

=) —— EB=5
| 53 18
X 23 4E4MH
<AEESEHET S,

«74Vy FEBNTB,

s RATUNT 4 BEET B,

CADCEUS & 27 7 0HEH (AD—RA 2 7ERAZWY {T1F) &R
T (X 24).

r—24 8% [AfmE] L LT, B2 (144 FRESIE] L LTRIKRT 5.
AL ER % [EEEEE] THET 5.
WEIC7 4 vy b RET 3,

HEEEAfNCA 7Ey b L, FHTEE, @HO7—A%2{E3,

V71 & [RR] 2BIRT 3.

V7ERRA R [RGHE] THET 3.

V7 ERADBEERLERDr — A 2 [HAHE] CEAME LV EET 5.
T—ADHMANZH ) TERAWMT T2, THLGEIROBEERBES .
® V7, RRET—ADEEEICT7 4 vy M RBNT S, A EEFRFIDO—FT
ERTUEEREANTZRITLY,
1YYy R« EF) NI, oI VBROETY v 7 HI%TRT.

SNCORONORSECHS)

6. 8 b ¥ Ic
CADCEUS i, ¥y—7 2 A® TV Y7LV Yy FETY VI L WS EENRZDOD
TV VIR ERAETARRET I ThH S, BIRT—21%, IO E, &, m» 5,
BEEBIR 2 R OMEHR, FIEAHE, i, ESREE TREATE S, BELWERER
WL, BRFOET) VI EKMEHAL, Xt oEEERE CORBT—HLTH
ZABYATAELLTLTHIE L, %Y, JVFEVBFORVWET7OER, &5
WEHE ORI M L2 BIF U Tl E Lz,




iy e s il (695) 29

©

24 HF—=ROETY 0



30 (696)

S [1] HREE, “CAEF—FR—ADLDOT—F Ok 71", WETEEE,
Vol. 55, No. 2, 1989, pp. 311~316.

[2] kmEeE, “kiitft CAD/CAM ¥ A7 A [CADCEUS| O#%E”, 2= A5, No.
37, 1993, pp. 26~41.

[3] @okEEflh, “Stkike X—A LT 2 HHAESRET TV OB L IEHGE 1#H)",
T Uik, Vol 59, No. 10, 1993, pp. 1665~1670.

[4] B “b—72RAE7 7LV Yy FET ZOHE", 2= AR, No. 32, 1992,
pp. 179~201.

[5] AARRER, “BRET Y o Fic B3 5 L EMERE", 2= A5H, No. 37, 1993, pp.
75~86.

[6] E.L. Gursoz et al, “Boolean set operations on non-manifold boundary representa-
tion objects”, CAD, Vol. 23, N 0. 1, 1991, pp. 33~39.

[7] H. Masuda et al, “A Mathematical Theory and Applications of Non-Manifold
Geometric Modeling”, In Advanced Geometric Modeling for Engineering Applica-
tions, North Holand, 1990, pp. 78~92.

[8] K. Weiler, “Euler Formulas and Geometric Modeling”, PhD. Thesis, RPI, 1986.

HEEBNT o K ¥ B (Shigeki Tanimoto)
AR 27 4E4. 52 SERBOAEEERE LERE T . [
FAR2Z= AAE. FicBkE T 7 2435 CAD/
CAM ¥ A7 AOBFICHEE, B, CAD/CAM ¥ A7 A5
AT, BELYeaA. '




UNISYS TECHNOLOGY REVIEW £5 44 &, FEB. 1995

NIAM) o «®F)2T

Parametric Modeling
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BOBERT2EHERB LTSI LY, THOEEPERERBOZEE I L 2 ROEFR,
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EES N L EAMREEE, fimE#ERARC &L DT UEEEE TRREERT 5.
KT, ThTNOFEOF LS, TR, AR, ERE (F—siE, 7raY X
L), IGHEOWTHEST 5,

Abstract Recently, the advanced functionality of parametric design has been recognized by a large

1.

number of engineers to improve productivity in modeling. The author’s team has adopted two different
types of technology : one is “history-based design” and the other “non-history-based design.” In the
former method, an operation sequence for modeling is regarded as a constraint, and is collected and
reexecuted. Engineers can reconstruct geometric models by changing dimensional values or modifying
some non-dimensional conditions. It also provides characteristic functions such as the cancellation or
suppression of some operations and the exchange of operations within a sequence. In the latter method,
the solver evaluates geometrically constrained models defined by its sketch and generates specified
figures by means of geometric reasoning.

This paper presents an overview of these two theoretical foundations. It also illustrates the major
characteristics, functional repertory implementation technology and applicability to engineering design

of each approach.
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Drafting Subsystem
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Abstract This paper is intended to discuss the functions and features of the drafting subsystem positioned
as one of the CADCEUS subsystems. The key point of the subsystem lies in operability and usability.
For improved usability, CADCEUS itself also provides functions for rubber-band display and navigation
as well for the linkage of geometric models and dimensions. The fact that there exist a number of
different drafting standards such as JIS, ANSI, users’ own standards at times, and the like makes it
absolutely inevitable for the subsystem to be flexible enough to respond to those requirements.
CADCEUS deals wi'th a variety of standards by providing users with some 100 differing parameters for

the conditions that vary depending on standards and through the customization of them.
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Abstract CADCEUS’s CAM subsystem for NC applications has realized the integration of 2D and 3D

1.

2.

machining capabilities. It supports a data structure which enables the grouping and ordering of CL
(cufter location) data according to tool types and machining conditions. All customers can store into
its database their own technical information about cutting conditions such as tool shapes, work cycle
definitions, and so forth. It contributes to a higher-level automation and standardization for increased
manufacturing productivity.

Especially, 3D milling is discussed in this paper, covering the detection of interference between tools

and fixtures, and recognition of the regions left uncut.
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Abstract The CAE subsystem of CADCEUS is designed to support the FEM analyses of product models
in various fields (such as static, dynamic and heat transfer analyses as well as electric/magnetic field
analysis). The subsystem’s pre-processing function provides automatic FEM mesh generation and semi-
automatic mesh generation. It also defines loads, constraints, element properties and material prop-
certics. The post-processing function provides various forms of graphical visualization for the analyzed
results. This paper briefly describes the purpose, characteristics, advantages and actual applications of
the CAE subsystem.
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CG Subsystem

L )

X F 8 o

CADCEUS O CGH# 7Y AT Ak, V¥ Y o FHEE, ~4 > MEEE, BRF—5 0

77 AN BB EERT — 5 OALTIEREL SR ENE, VA PL—v YRS Ug Y
74NN E BV IS TR, FROAELBOEGRBEEER L, BoHERCH
LTk, MM EOMAOZEE 2 TREL, EECERROD 3EGEEBRL T2,
VYY) TR 2 KBS NERISN T B4 ¥ FEEETIY, EROIRIL - BEEL
NWE—=T 4 BT BRY iR () 12 & 2 EROMBREIC & D BV S E ORI HS
i ch s,

Abstract The CG subsystem of CADCEUS consists of rendering, painting, image data filing and image

data 1/0 handling capabilities. For rendering, the subsystem has realized improved performance and

higher screen image quality by using ray-tracing and radiosity approaches. For the visuality of

materials in particular, the analyzed degree of impacts on other materials has helped provide the highly

realistic visualization of material surfaces. The painting function for the two-dimensional images

created by rendering supports a variety of image editing operations by adopting a segmented hierarchi-

cal image data structure and Bezier curve (surface) interpolation for morphing.
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The Framework of CADCEUS
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Abstract The framework of CADCEUS is infrastructure software commonly used for applications such
as CAD, CAM, CAE, CG and data exchange. For its design requirements, importance has been attached
to its independency from both applications and hardware, as vyell as to its higher performance in
response. The independency from applications and hardware has been solved through the new availabili-
ty of three-layered data models, the adoption of a standard graphic library and the implementation of
integrated control for interactive operations and customization. Quicker response has been achieved
through the improvement in speed of &ata base management and display module manipulation, thus

altogether contributing to the improved performance of the CADCEUS system as a whole.
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Abstract

The geometric of CADCEUS is a function library with C language bindings. This library

provides geometric calculation functions for the intersection points of curves, the intersection curves of

surfaces, the distance between figures, matrix operation, and so on.

This

paper describes the characteristics of the geometric library focusing on the expression of

geometric entities and the concepts of application program interfaces.
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Topology Management Module
R ¥ E B

ZE #3 CADCEUS ORE 77 QA RIL, $MLE L BLE» SRS, BRETV 7
KKBWT, MEAORMETEE CORTLEORKEREL 2, HEHOBHERROR R %
D OO E Y 2 —NVTH B,

CADCEUS 2 817 2 iitEiiEIid, VA4 Y7V =LA H—=T7 xRV Vv ¥ ESRE%E
k> 2 &, HE - @E8E - A EFA—OT7 - BETRATH &, BRET—F
BEERL TAMAERSAFRLE—DOERELTHRI 2k, REOFEHMND 3.

fARMEE Y 2 — v API (Application Program Interface) 1, #* 4 5 (Euler) #HH
FREATY, BAEEZ B L URMECS 2B RET 2. 72, 7Y ¥/ Tk, B,
HEHE, PR RBETE, 7V r—yvar 7l 7 AORFEOENE LRRSH
BahTws,

Abstract The modeling process of CADCEUS consists of geometric calculations and topology manage-
ment. The topology management program module maintains the topological consistency of a geometric
model which is modifled by the geometric module. This paper discusses the following characteristics of
the CADCEUS topological data structure:

a. Unification of geometric representations for a wireframe, a surface, a solid and a non-manifold
shape

b. Assimilation of the d‘ata structure for a single surface, a complex surface and a solid

c. Unification of geometrical and topological information.

The API (application program interface) of the topology management program module is a very high-
level interface which enables the operation of a complex surface without Euler operators, and the
treating of an object without any distinction between a single surface, a complex surface and a solid.
This function serves to create the convenient, efficient environment for the development of application

programs.
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CAD Data Exchange Subsystem
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Abstract CAD data exchange has been increasingly important with the spread of CAD/CAM systems, but
it has not been performed smoothly yet. The data exchange subsystem of CADCEUS serves to exchange
data between CADCEUS and other data formats including IGES. The subsystem is characterized by
translation via a neutral file which is easy to expand and maintain. In designing IGES data exchange,
there have been various problems caused by invalid input data, ambiguous IGES definitions and
difficulties involved in geometric calculations. It is important to define the responsibility of the
translators for the recovery of invalid data and restrictions accompanied by a target CAD system.

This paper explains the characteristics of the subsystem and the author’s experience with practical

data exchange.
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