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7. AP203BBEY 7+ 17

7.1. CADYZR72—%

7.2. B&EY - L8N

7.2.1
7.2.2
7.2.3.
7.2.4
7.2.5
7.2.6

. PSCM EDITOR (V-CALS)
. STEP/Works C(ITI #)

STEP Qualtity Tool (V-CALS)

. PSstep Caselib(ProSTEP #)
. PSdata_Migrator (ProSTEP $£)

STEP Tools # @ AP203 B8 — L

7.2.7. @A STEPBAZEY — L

8. AP203 7 -9 HARBY
8.1. JSTEP AP203 ¥ — ¥ %A AWK
8.2. STEPnet
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2. STEP Ba#Esitighm
2. 1 HLDAI Yoz & + DB

2. 1 1 L%

STEPF—-#x{aBs 257 LHFED O Application Program Interface (API)
H, RRTREVWBEFORTHATSTHY., STEPODERALEHELILTWE—ETH
2, STEPDOERLEHETSIZE, STEPERY 27 L0OMAEREXEMH L, AR
PREM I ERELEHIEBIIEETH S,

STEPH#EL>YY-Tik, ZORREMRT DI, BEED [CEMEERTM
Bl HEREY 0o—Br LT, HREIEBEHLDAI (High Level Data Access
Interface) #BAR L., STEP7— s XRAM I X7 LOBEIBOMLELOERK. H
M EEILE L, (B2.1.1~K2.1.2)

Bd211 HLDAIt &

M212 HLDAI o zz ¢t




2. 1. 2 AP

STEPDIGABRKE (7 )y a7t ai) XA 1M (Application Interpreted
Model) *HEFMALETVEERELTED, EROF—IyTRIBA IMTITbh 2,
STEPOHHBIEXPRESSEYMASET. AIMDOF -7 BECHNEHEIZRE
LTWd, ZOAIMBEBECESTVERET S —F T, SABEE0EMEHLEE
TWBEWIEARDE, COZEHASTEPOREE2ELS LT A3RAOERTHS S, H
LDAI TR, ZOAITMIZHL T, E0EBKIZIWVAPM (Application Program Model)
TARRERTE2E IV T -V TR - HEORB L 27 LHEN, JVBEBITESL
Sk b, HLDAI T, 77U r—2a v 7ursifRb-aTAIMASBAPM,
APMASAIM~ArBBHCERT S, 2Z0 77U r—rary7us/sIi3AIME
FREBEFBAMLTWELSTLSTEPY Z7F 20BN TREICRS, (K121.3~K2.14

K214 AIM&APM




2. 1, 3 HLDAI ¥ x X L — ¥ i

FHEG, EXPRESSE#ZER LUy U/ RAERETHMEENAZHLDA I &3
V=X (AIMRF—<TV—-2, APMAF¥F -3V -2, Tyt 78k 2#ADE L,
AIMEAPMEOEBRABELIUFSTEPF—9 X—XHDA I MA » 2% » ZABFEL
B3l T 5HLDAISA 7SV %Y —Z20—-FELTHARTHLOTH B, 7
TV r—avid, TOHLDAISA 7SV RFAT L2t E->THBIZSTEPF
— YT Z2RATHINATESLLIIZASE, (K2.1.5)

215 HLDAI1 libraryizBE4EmEsnsd

2. 1. 4 HLDAI iz &% CAD 7— ¥ 35tk

MBI, HLDAI P2 L—9»4ERLEZHLDAISA 73 ) 2FAHALT, CA
DF—-3 D7 -SBRETILDOTH D, bbb, CADF—2 %57 714 L LHAA
., EDCADF—-FEAIMF— ¥ ~EFHBLTSTEPTF— ¥ R—ZA~ABMTHLD,
BIUPSTEPT—¥FR—-Z2FDAIMF—F#EHOHL, TOAIMF—%%CADF
=S ANERLTI7ANNHNTELOTH B, ZOBOCADF-¥72—<wv el
Tiz. BM 1 (Batch Model Interface) R 7* I GE § (Initial Graphics Exchange
Specification) W3, 25, ZBEDA IMF-2iZAP20 2% LT3, (H
2.1.8)
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216 HLDAIO#EBAERH : CADT—% DX

2. 1. 5 HLDAI iz X% PDM T STEP 7 — ¥ #& F#ite

A, HLDAI V22 L—9 4R LEZHLDAL 473 2HALT. BF
PDMYR27 4K TCSTEPOF— 9 #WOKSILOTH 5, Thabb; AAFHCIVE
ﬁéﬂf:ﬂ@&ﬁtﬂﬂiﬁﬁ&:mUf:ﬁvlﬁﬁ&f%ﬁ%‘:%tﬁw MBRIZIGET, 7
Y R=ZBHRTF— ¥ _N— 2T 288, YHOAE, 7F— 9 <X—X0FPOHMT—
yizxT AABREEORE, £, TE, HikkooH, ﬁ?@ﬂﬂ?%(%mﬁﬁﬁ%
Bl OFBAEFRE~DEROAEEITILDTH b,

T, MAFCLVEFRENZEAET 5%, STEP7 71 V4. A&ﬁ&%(Aﬁ
FhiEEN) £#ZHRD, STEPF -8 X—2ApolRF— Y EHRTAIMT -5 %
Mo L, STEPZ7 74 LEDT7 7 A LIZHIT A8, RUSTEP 7 74 LHHNR
T AALDPLAIMF—2EmO L, STEPF ¥ R—ZUIBRT=YHATENT
AEEEA BT S, i, Ak AIM -5k, AP2030BEERF — ¥ 2XR
*LTWwa, (217




€217 HLDAIOBEBAEH : PDMIZXASTEPTF—yDiEH (1)

2.1 6 o

SEAZELZHLDA Ll #CADF -2 E LI UPDMTOSTEPF—#EREW
5EMEY AT ABECEVTHM LR, STEPOER Y 27 ABROHRYE L
THENELHMIIED ZTOEAE. APUIREIN _

#3., HLDA I OBEY (HES. V—23—-F) BWISTEPLAIIBSI AR
VMR HNr AMENsTETH 5, HLDAIZRALTSTEPEHAL 25 LD
23 LTI STEPORMARRES NS EAMEEN 5, |
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2. 2 BIBEFNEREFL LTO EXPRESS & Java O S HEMEEH &

2.2, 1 [ZLHIc

CAD 7 — ¥ A #aEERHKISO 10303) O MBEXEOREHOELHRIZ ISO 10303 -
Partll TEH SN T W HHAREEE EXPRESS TRET 2 e MWHEIN TV S,
EXPRESS O®B®iiA 72 =2 +ERNSETHY, ABMOTHRELXET LD, 20
7w b LTHAFERRE EXPRESS-G AHBENTWAAIIS B, JOTHSARKE
EET 57213 EXPRESS Lt # M0 HEEH - EBR L TAVLILESSH 5,

—H. BOEv 2 VIRERT, 2y b T—2 2R L7 T r— s v OXTRETEE
ETEHEEER Java PHEBINTETCVWS, Java B A7V 22 VBAEEL L TER
ENTHEY, LEDOF Ty b & LT Java REFELREJava- g BPRBEEN TS,

HEERB L, FOEKERFT S LT EXPRESS-G BELKFHAIRTVS, L L
Java-g 2 EXPRESS-G 0 ZBRBELZEET 20 THNIL, Java BEFLOBAERL
FOEGFHEBITT X 5Tl H 0. EXPRESS R # B XM % 2 TR 1S 5,

AFEETRULOWRDL & T, EXPRESS & Java OBEEHE* 1T - DT, TOK
BiZo>WTHET 3,

2. 2, 2 Java OFHN
dJava B, —RNZ (A9 —2 v bOE I A -T2 oo v a—-7 4 0 FBE
TCTYoA—arRAYE 527 4 TRBREEHRIIERTE 2R 20T VA TV 2 2
FPEEZOTO I VERE] CLTRBBRENTWS,
0 Java SEEMAEPSRZ2 L, £<HLVWEVILDEL LA, ®y F7—27ER
&% “renewal” T D, C++E%ED Smalltalk 2 X OFEFSFOREG L TR TE,
%%Jmaueﬁuﬁﬁwtwéwv\T"TH#‘UmmmmC'TmM”AM“%E
EHI->TWBFu s o b ClUBBIIEAZ LD LZDBNERO -2 VWE 5, #
iz "COBOL" &5 4HWERE., “Visual Basic” “Power Builder” XS HFHLWE
REE-TWB70/IviiRe > TR IZEVEL, ,
Java OKXKEUFHRE L TR (RO T—FF7F v Za— SN0 WS L
Tonsd, 72720, Zhid Java BEAKL OS T CPU TLEMET 22 W0WH 2L Tl
<, % 08, CPU Liz®E® EZn 7 Sun Microsystems 25 ERIZ) J -ZX N TV 3 Java
OERTBREMN T NT RSBV,
iz, Java AR — b L TWBELF 7SIz 7 b EERBEHRELUTIRET,
(1) B 2 - ML BHREERE BT A2 VA ABREA Y v FE—Hizz s
% e

@) LW 72 XORBVERTFO 2 5 A TERTE DRKEREE

@) RVE—T7 4 ZLEFEIND, Avb—IBEROA TS 7 bzl aT
L, A7V 227 POHRIC L - THREI N 3BE




2. 2. 3 Java-g

dJava - g ¢ id. VIT Technical Research Centre of Finland ¢ Research Scientist T

#» % Kari Kaitanenn KiZ k> TREESNTWS, Java OhdHDF - ¥tk 528
(Graphical Data Description Language for Java) Th 5.

0 Java-g i3M ¥ —F v b ETRARAENTWEY, EHRERTHY., ZTOH
FEEPE DR AED"JG book" (version 1.97, updated 18.2.1998, PDF-file)®#{z U, R 5 A
FRUMEHELREAMBERUY 70— FTELLD -2 TWa, £, Java-g ik FEK
AToL37BE JG 274 VL5 A) %#BIF, £z EXPRESS - G, UML, OMT
EBEIRTEIN TV S,

(Ddava DA T VA F— 2 v F— S BRI DB I D \VES - B -
Ry FREBIIT BTk |

DJavaDF -9 - 4 ¥ —T2—Z2 Nor—3 BTy E - 3 E—-%
VIR YOBERD Java D APL 2 LI Y K- T BEI

(3) DA FLETH S5 EXPRESS - G = UML %z ¥ ¥ Oaf vl et
X JGBED KR —4L—  http/Awww.vtt. filcichavaljava-g/ SR

2. 2. 4 Java OFREE L €D Java - g Bk
K 2.2.4.1 % Java O#¥ia% EXPRESS - G TEBELELDTH B, Java 0#kiz,
I FNBRIZI L -T, F—BHOIN—~F, BROITAN—F, AV FOIV—TF, L
TENSGRFLDDIN v r—-JDIN-TD4D20E-TW5,
) 7F—5BoIN— 73 Java TREBULEFRO 2 ESR->THO, Bzt
NOEFHEI AT ENT VS,
@) BROIN—-TEBINTFEL2IV—-TE, BRFEFLZVERNOEREL IS0
N, BATERDLOREILIZEA» S BTN TV S,
B AV FDOIN—FET7 + — N FEBET2HOT7I7EAAY v FEaVy X+ 5
ZHEZHATENRTWD,
@ INSEFEDHHENyr—YIlF 22— -DERET Sy ¥ —2 &, Application
Programming Interface, ;BER API ¥ ®iEN2 vr—2 0 2B H 5, BNy
I THETHIZF7ARA VI —T2—AD VAL 2L &, A vHE—-F

VILEOBBT AT AR v -1 — 28 BOTEMFETHI - AERER
TWa,

FRROA-TWVWAI VT4 T 113, BEAT Java-g #BATELXFHBETHL %
R"LTWS,
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2, 2. 4. 1 Ny4s5—IRUNRyyr—SHER -

Java TNy r—J X HIN 3B A IS AR EDEIEEHFLT VS, Ny r—9
. FAPLALEER X THEESRHTIT. BOAR > TREEN 351475 1
—FreZOtBESBETIOCIHNER S,

Ny —POhTHEETEETEDLDE, /FREA Y —Tx—XAThbH, Ko~
—CEEOHRRXEUTOR 2.24.1-1 17577,

il

{ package BT .} ... Nur—UH
4 B-+EE)

G rn s m [7TATTAN

KA JCHENTV AR REMAIETHL L E2RTLDOLTS

22411 HRoy—JEEOHR

Ror—JHTREBTETH Y, ERUTEINLLERT 740 vy -Dr &
ENBEZD Ry r— Y OPIl AR ARATN D,
FEAMTESENLESSvy Yy —JHOEAEBR2, A Y R—rESICL-> THEMBAEZT
BIENTED, AVE-— I ESRRAvTrF—VIBIIRER(IFARA VY —T
—ZAZBETC)VEHRET 5 HEL, Nvr—-JVAKEEETIHED 2 @EIAH V. TDA
YE-PAEEOERAELUTOR 2.2.4.1-2 1277,

import 3R7|F ;
import M. *

®0

2.24.1-2 A4 ¥vR-+EFOEX

B 22412 0OOLSIZLABE, TORNTTREND 1 DDIFXPA Uy —7
T-ZBRA R bEN, QDL ST LEBEIZOBRIINTFON 7—2JIlaFEndeT
DRy r=F ZFIR - AYI =Tz REA VR~ T B, THId, BERWTE25
2R, AV Y ¥, BREBBTHIBIC7AAREANET, GMETSET 52 & & T
RTap0bdTHS, AL, oy 7—I B LLTWEAERS, BEIQSS L
HNTREEYAVWTERTEBEEA VR—- P ESRERIETH S,

LFoR2241-3z2nbd Java - g BRLERT,
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a. FOBEFEEEEEL Ty yr—U K]

Ny r—TA 72 XA 7 2 AXB Nor—B

b. N —-UHRTEFEEHFEVT Ay r—I %KX 3
22413 Moy —DBT 5 Java - g 230

ETDIFTA AV =7 2—ZRBTHD2—2DONRy Ty —JIZaENB, LT,
ADIIXIFARA VI =T 2 —ARRTAEN v r VB RILZABTERY OEL.
PSR AYT =T 2= RADRBAFIZXTDN v r—JAEFLTET. LArLbDL S,
BAESBAVWTAy r—JHAEERL, TRy 5y —JLEENHI7FARA T —-T
—ZAERTHIMWERTEUSIIZ22TL, 25X A 7T 2—-AREDNy T
—CIZBLTVWZDr2ERTEEN, BL{OX—2AEFEI L RBHDTRVESL
CBWAETHBEE X %,

2.2 4 2 F—o@

Java i3, BWAMIONALER/THY, £2TOFBY 7782 LLTE 5%
WV, #Alil, BELERALESZEZH-EA 6B HINZMEE, TNoOBIEATE DM
BEEBEL, TOHEDOERRPMETILOTHD. FEHI, BrzoBalrewns2
DO2IVER—X Y EPHEH ST WD,

TS RRRELEFE, BEED 22108 EIN 5,

&R (primitive type)

Java OEFBIZZ s ML D, 20HEME Java-g BREEE T LHDHE 2242 T
5, BRIIT T 108 16 #H - S ERERHI P TES, EFRIL Java-g
R T, RABOEAICEBELBREMIT. TOAIRZLOHRIIANS,




#2242 HAROEEY» To Java-g #REC

# A K il i Java-g#a
byte lbyte -128~127 byte
short 2byte -32768~32767 short

int dbyte -2147483648~2147483647 int
Shyte -9223372036854775808L ~ :
long 9223372036854775807L ong
char 2byte Unicode XFE—XF char
4byte IEEE7547F 8/ N a8
float +3.40282347E+38 float
8byte IEEE7S47R 8/ A8 ‘
double +1.7976931348623 15705308 double
boolean 1bit true(E), false(&)DW\WT N H boolean

£MB (reference type)

Java OBHBEZEXIBEHY. ThoRsS528, A v 4—-72-28), BEFAARTS
b, dava TSR WBAT7 V2o bOBEEBELEHET 20 ORTHLY, 15—
T2—AEB, EOA VI~ T2 —-A5ERTHIVIFATHELEZVWA VY FREERY
HETH 2008 THS, BL, 752Ky —-7 2282 2243 tBWTEHL

<HHAT 2.

EA# (array type)
Java TRE#EST 53 —BEOF—-YE2BAIA 7P 2 MZIBRAL T, FRSIZIEL LD
BET A2 2T, TOEERERTAHAF - 7RI, L£2ExRTLHBBAUTL I,

PDTFOR 2242-1 CEADEERERETRT .




S

{Efi+y 7 — & 8% B+ [

¥ {4 CHEN T OB EBTETHH L 2EZTLOLT S

22421 BEAIOEEDOFR

LR D Java - g REEE LT ON 2.2.4.2-2 17577,

252X ik A%

A/ —-71—23R

B DB DE

22.4.2-2 EBEF D Java - g Fid

BHl., BFEEIEFoF—YRBofmMcaiszftit,. ToRAxBEEE L TH>
PIARA VY — T 1 —ALRTRESR, TLTORANLETORE LR LEICEL
I BACEETEAEMTIX, 224407 4 — NV FIZBETEA2EHFIZEL Y,

2.2 4, 3 49— xR ‘

A ¥ —7x—-2rR, BEME, 2F» 2 2Bt ANEZ I AERETSHZ
eh Java TEEXINTWEEDIZ, AV Yy FORBIEER 7« — L F2EBHET LD
CHWENEZBMOZ 2585, -1, AP —T71-2A7F5AA A2 2{Lkan b
e,

Flh, AV — 72— ZBHELVAVIBEAT LI L TCRET S ZLATHRTH S,

A7 =7 2-20HEHBAELTOR 2.24.3-11Z7R9,

{477} interface #5IF {extendsHi}

{
} .

¥ {WHENRTWLIHESREBAETHEL 2RI LOET S

22431 AY¥—~71—-ZADEEOER

AV =T+ —AREBETCEIIEHTIT 2 BHETHLLIMN, TR AV -T2 -3 E
EHSERBELEZVOTHRLEZSTY abstract_ﬁ?iiéh‘(h%tb\i%')c LITFazE
22431 A V¥ -T2 —ZAIBETELZEMT L ETDERERT,




#2243 AV -T2 AEETELEHT

(E3: e E = IGTDER
public ABOTRTDOA TP & oS BalEE PUBLIC-P
abstract | F§BR iz abstractE S XT3 ABSTRACT - ABS

AV -7 2—2AR 22— —BHHEIEBT LMD, BHANDA ¥ —7 . —ZARIET
HIrTHRLON, BEENAPDA 7 -T2 —~ZA% A -4 ¥ -T2, KEL
TRONDIFAEYTA VT —7 2 —-RLIE, Java 1A ¥ —7 = - 2GS HM
EEFL TS, extends fiX i3, AT EZA-N—A( 9 -T2 —RAEEETHLODT,
BEHHBEEI NI TR > TERD, Th, BIZIZA—N—A V¥ —T 12— A EHBL
LIgWIBE AT DL RETHS, UTOX 22432 049 —-T72- ARV
extends i Java - g Rtk v =9,

{° N v N
N ={5-T1-2 AN -4 /4-71-7B
N &N AT

- 7
[RHF N I'—I l
N T

/\" \ /° \

B {5-72-RA ¥7° 45T 12

N EAA ) N
a. vy —7x2—2 b, V¥ =T 1t —ADRK

& e ‘
22432 A9 —F12—RABUA V¥ —72—20HRIZET 5 Java- g #id

A =71 ARRABOUBIIHDIZHRESIVTERL, IholEMFIESE
NTWarEIZ, BABOROLE LIZOONSWYFTRAT 3, /- extends Hild
KBTA-N—=0Z AL G T2 IA%EF. ¥ 775 AMREEDTTERT 5,

22432 bTR, VY740 ¥ —T7x2—XRARX-NR=-A2F -7z~ ABK,
BFAL Y —Ta—ABRA—N—A Yy —T—R A BBETHEEDI, $74
¥—-7r1—ZBLBEMERL TS,

2. 2. 4 4 73R

73 Z#3 2242 THERIELI3IZ, F—F¥RHO—0r LTHESTONTWS, 725
ZAOEEHBRELTOR 22441277,
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(85T} class 2 5 AT {extendstii} {implementsi}
{
{7+ =N FEE}
{Xvy FEE]}
{71024y
{(avyzxbrs29ESE

}

¥ =4 H} 75 AR
}

KA HWHIENTWEEIEBTHETHEI I 2HZT LTS

22441 73 A0ETOHE

2SS RAEEIZEVWT, EfiT L3275 R 2 —70MKIZET A E M %4
B - TWE, 77 A ETCELEMTRLUTOER 22441 12577 EDIZ 3 8B 5,
HLEMFIRRIEBEETS S,

%£2244-1 2732 igEagEBENT

i #ifF & #® Java-gR a0
public AFMOITNTONRNy ¥ —T 5B RFEE PUBLIC - P
abstract | E#EA v A ¥ AL E NN ABSTRACT-ABS
final A—NRN—2Z 2L LTH 773 Z%2ESHWV FINAL-F

Java - g TEM T Java T DF FE,, L LB BOEHTLERERTE 2REIZ
EELLTELTWS,

P7ARBBPOrTARKKRTBILTRHON, BRENZWDI FAEBA——
25, MRLTELND 7S 25T T2 52, Java E—HROHZE Y £— |
LTWBOTTRTDI T RIZ-N"—25 2 %WE—28 - Td, extends fix iz, #
ARETDA—NR—~252BETHLOT, BIZXA—1—2 5 XELEL LAWE&AIIHE
THIEMNTAETHD, FOBARRA——-2F A2 LTED 2.2.4.5 TH~<3 Java AP1
f® javalang.Object # 5 2% A —N—2 5 XIZFE Lz Az X3, implements i
Lid, RETEA Y —T7x—ZAEETLHLOT, HABRETE TS, £DBERA

YITEW->TEDBANFERLND, FFZA ¥ -7 2 -2 EHELLDWREIREI T
AW
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DFDR 2.2.4.4-212 2 5 A R extends fii ¥ implements i Java - g ZIREE =T,

A—=IN— 5 R \'f.‘/y-—-‘7;r_-—5>
1 85 -
2 5 ZBBIF ;

B T2 5 ZA %725 2B
a. 7 7 A ¥ it b. 77 ADMALA VI —T7 1~ ADEE

2244.2 IS 2RUZSAOMEK-EEITBT B Java-¢g R

7S AREFHOBTEL, THHERZEMTHAETINTVREEIZE, BEAFOE
DE FIZRRNEWLETEEAT S, T/ extends Hiz KB TZ—NR—2I 24T
FAERU, Y7273 AMWIBEE2SFTCEET %, implements ffiid, 4 »¥—~7 x—
AEFDA VI~ Tz~ AREETEIIA5KVEARTHEY., 25 2AMCRERHITT
®AET L5, B 22442 bTR, Y7752 ARZX—NR"—25 %K, v72752 B
BA—N—2 S22 TILEUE, AV —-T72—-2BFEEL TS,

75 2K
RIZ, 2T AFED T A -V FEE AV FEE R T v P24V vyIF4¥F -0
AN/ VEFICOWTCEHEAT 5,

24 —=ILEK

TA—AMFER, AVAIVZABBODIEERE WV, AV FEAbETI5ADAY
NEREND, A NADERD scope BEDA Y NDET B2 I ABEFENTVEES
2AhTHE, FRITADALNER, EEENEAVRIME Z—~R—~2 5 255 B&
LAY SL&ENS,

74 NFEFOBRELTOR 2.24.4-3 12577,

{Effif} 74—V FDLH 74—V FEFT

XMW HIENTWLSHSIIEBOETHLE I 2ETLOET D

22443 74-LFOESOWR

74— FEEIZEWT, BHFRUTOER 22442 ZR380 S EEL0, HEL
TLEVHEHETTHWS I ELTES, EMFIZBWTED 7 — L FORIEEST L.
FDNHIZIFDT 4 — L FOFRIAFEEL,
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#22442 74—-NFIZBETELTEMT

& i F E _ 7 Java-gFaL
public | ¥XTDZ 52 - AV v FHLBRATHE PUBLIC-P
final FRED & EH 2 EE TR FINAL-F

private | SO TRTDZ T ZA AV v FinbERATEE PRIV
static 2 ADTXTDA » AF > R Hal | 8+ STATIC

P d | 875 2T ~Toy 72 5 2 CHBALE "

volatile | 22> /%4 SIZEE BAEL ISR VOLATILE

transient | *7 x 2 k OXBALIRED — BT Trans

2S5 2L 74’*“}‘/"“%
A —Fz—

[o]

74— Kl

22444 74— F@dJava-g R

Java-g TRIZARA L F -7 x—-2AH, 57— FHTEBENDS T+ — L V%
ForE, K 22444 QXD FD7 4 -V FEESZSZOHEEDT7 41—V FDE
PRTBECOHERTRY, T—2EBfilomicA%2 s, £ L TEoRBRRECIZD 7
4 =NV FEERAT D, '

I Java-g Tl EBII 0SS 203 FLENTWEWSY, Yusrssv-—-HEO
HEIZ L > TEDZ IR 74— A FEOBEREFMICIERTE S X, 77BN
T 2AOFIHEBTIFORAESETELILIIIHELTWS, LTiuEthsx
i 2.2.44-3 TR F, '
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#2244.3 74—V FIZET 3 Java-g B~ Ay oE

ZA=PACAE SN b= ST S0 - '3/ Pl

S# (partof) .. EO—WERL TV A LD, W&

TOf- R O BELLD, FELTWALO

Java-g TREIZ, 75 2B #BEBRBOMRAIZEL-TL, ThonMKREX
RTES, ZOMREXR 224441077,

#®22444 74—V FIZBT % Java - g B ~BEEGO”ES

T4V £ -

A L <P

TIANFA Y =7 2 —AFT, AO2WTWAHD T 1 —
VMEBEZESINTWEROLEZIZD 7+ —VFDOAFIEET .
MO EBMOBELERN L7+ —VFTHEIEERLTH

B, (f: if-elseDFTOT =)L Fizd)

p i £
(INVI74-b A

.7{ _]b ]“:% [e]

(INV]Z4-JH 4

2S5 ZAVRA -T2 —ZAOWTNH22BFWIZE LA
VAZ AT 74—V FEFLLESBEFRERLTED, M
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MAP ERBEDI YT 4 T4 BE <- EBTOTYT + 7 1 BH;
EREDI T4 T+ G.BlES = BERTOBYEILSOERRA;

END_MAF;

AT ar Vi ER
BREDI VT 4T 4 ~BTLLERENTWVWBAIZFIUTOL DR RT 3,

(b ~OERIFEHGEDERE)
MAP a, OPTIONAL(b) <- x;
IF &#R THEN
b iZB8Y 25 iR
END IF;
2 BT 3BT,
END MAP;

Q&b = DE R |
SRV L - TEREIERANATY 71 74 XREZBAREIRUTOLSITL
TRt 5.

b FLZciZERBINIHE)
MAP a, ONEQF{b, c) <- x;
TF 4fF3, THEN
b 2B 5 EBEE;
ELSE
c BT 55 &R
END IF;
a WBY 5540k
END MAP;
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MAP ONEOF (suppert_connecteor, element connecteor) <- compenent relationship:
IF guality = support connection THEN

MAP support_connector <- component relationship;

identified by := [INTEGER}id;
related := {structural_element}related;
relating := {structural element}relating;
type_of := un_known:;

END MAP;

ELSE

MAP element_connector <~ componant relationship;

identified by := (INTEGER)id;
related := {structural element}related;
relating := {structural element}relating;
type_of := un_known;
END_MAP;

END_IF;

END_MAP;
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EXPRESS-V it Martin Hardwick 52L& -7 RPI (L5 -TH A% THEINK
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& LT3N, NIIP Tid EXPRESS-V 2HW TRy b7 —2 LOHY— NI H-HT—
¥ %, Netscape 2 XD 75 ¥ TARM YO8 E A0/ LTBET 27 EY 2L L
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2. 3. 3. 2 BENE

EXPRESS-V T 1>® ARM T ¥ 5 4 7 1+ 2O AIM T V5 « 7 4 o KT 57
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B CE A, EAMICIIE S VIEW 55 L Fi607% COMPOSE BHS, 5740 .,



VIEW ERFTARM > 7 147 4 & AIM 2> 7 4 7 « O SBHE % Lk L. COMPOSE
ERFTEBOBEORALED L7 + 7 1 0SBRAROEAMNFERXEET 2,

(1) VIEW E &5

VIEW ARM TV F 4 7 1 &
FROM (AIMI ¥F 47481, o, AIMIF 47 1410

WHEN S&#=:;
VIEW ASSIGN

BHS = MSTAHAIMIY 717 « B0 BRA;

END VIEW

VIEW_ASSIGN.END_VIEW; B TERT 5 B OMEERIIEWT, BtE0EMN D&Y
HERRETOILENDIHEGICE., BTokSizimAkd 5,

FROM (B3 5 AIM VY F 47441, )

WHEN &
BEGIN

B = ST AAIMIVF 47 4 BOEEESR:;

END;
(2) COMPOSE E#ESS

COMPOSE EEI Tt VIEW EHERTHBEINS 2BRM T 7 1 7 1 AL O SHEFR R EE
T5, ARMLZVF A4 F 4 PSRBT AHMOARM IV F 4 T4 EEFEELTHFL,

COMPOSE ARM TV 5 4 7 + 4
WHEN £&4:R;
VIEW COMPOSE

BHEYG = EBITS5ARM LT 4T 14%;

'END COMPOSE;

VIEW EHM & B2, VIEW COMPOSE.END COMOPSE; MITEZET 2B OSBRI
BVWT, BREEOENOEHFLEEEETILENHHHEITIE, UTOLSERT 5,




FROM(BART B ARM I T 4 T 4% 1, .

WHEN ZefE=;
BEGIN

BHE - 2EITIARM YT+ 745

END:

2.8 3.3 wybLyitRH

VIEW support connectorl
FROM (component relationship)
WHEN (component relationship.quality = 'support_connection');
VIEW_ASSIGN
identified by := Real_to_Integer {component relationship¥
building_component.id);
type of := 'un_kncwn':
FROM ({structural_elementl)
WHEN {structural elementl.off = component_relationship.related);
BEGIN related := component relationship.related; END;
FROM (structural elementl)
WHEN (structural elementl.off = ccomponent relationship.relating);
BEGIN relating := structural elementl; END;

END_VIEW;

VIEW support_connector
FROM (support_connectorl)
WHEN TRUE;

VIEW ASSIGN

identified by := support_connectorl¥building component.identified by:

type _cof := support_connecterl.type of;

related := support_connectorl.related;

relating := support_connectorl.relating;
END VIEW;
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MAP record date <~ PARTITION _p_highschool:_cv:=ce_schema.CV ID{QID, STRING, STRING)
PARTITION p_college: cv:i=0o_schema.CV ID(QID,STRING, STRING);
PARTITION p_highschool:
OM_RETRIEVE
end date <- _cv.eo_highschool;
exam_result <- _cv.highschool result;
IDENTIFIED_BY { cv.ec_highschool, _cv.highschool_result);
PARTITION _p_college:
OM_RETRIEVE
end_date <- _c¢v,en_college;
exam_result <- _cv.college result;
IDENTIFIED _BY {_cv.eo_college, _c<v.college_result);

END MAP;




2, 3. 5 EXPERSS-HLDAI

2. 3. 5. 1 EFfOFK
EXPRESS-HLDAI i JSTEP @ HLDAI 7u < = # » TBAR&#7: EXPRESS v v >
BE#ETH 5, EXPRESS-HLDAI ifid < v EY V7 EF - KRB AL. F— 7 OfE~
OREMBIZH L TORELTHMI LT EI LB TE S, TORHIFAN TR
L9 DB Ny FRIC T~ 2 ERT B2 B TR, TLAMNEMIF—FDOED
AP EFRETSLORT U r—> 3 v TORBIZELTVWS, Ty r/Ede LT
BAZZ 7 MERZ U SAMNT.IVA LS 29T A5 2 % Ok, BYED SET,
GET 0z 250, FBICERHLTREE T-TW5, '

2. 3. 5. 2 2y PLIERHA

SCHEMA MAP sample08 MAP ;

GLOBAL
DECLARE aim INSTANCE OF sample08 AIM ;
DECLARE apm INSTANCE OF sample08 APM ;
END_GLOBAL : B

VIEW X ¢ apm::x !
DECLARE $a b ¢ d e INSTANCE OF aim::c!llaim::d|laim::e ;
x() ; BEGIN
: NEW Sa b ¢ d e ;

END ;
~% () ; BEGIN
DELETE $a b c d_e ;
END ;
FREOM (itor0 : aim::c|laim::d|aim::e )}

WHEN TRUE ; BEGIN
Sa_b ¢ d e := iter0 ;
xl c de.dl ;
X2 ¢ de.el ;

o

ab |
$a b
END ;- -
SET CASE $5 OF
®xl : Sabcde.dl :
x2 : $a b c d e.el :
END_CASE ;
END SET ;
END VIEW ;

END_SCHEMA MAP ;

X1 ;
X2 ;

2, 3.6 HbYIC

Lk EXPRESS #X—-2& L1=Ty Y /T SEOREBNLLOEHNM LI, tNEHDT
YUY EBEORRTEDNETAF 4 7, BREINEHSN T EXPRESSX & LT
Y EFLoN5OFERNTH LS. TRPROTHOBHBOPIRATFIELVLDL
£\, BlxiZFHENTIR Y EEMTRL Y TH 5, EXPRESS-X OBME S L —7OHhTld.
T BRSO AS D TELSRVETHAREET I FAEEE LTV LA, HE
Hy LBk 2SI I IREE A B A L S\, 4517 EXPRESS-HLDAI #4355 & LTV BEF
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— ¥ OMEN - BARWEFLER, FENCEIL 3 2BTVWIBEAEEAYEEDN S,
EIZETv Y VEBORKYEET LH TR,

A EXPRESS-M EXPRESS-V BRITY EXPRESS-HLDAI
B - - ' O O
Aa—7 - @) - -
V—AT—RFET NI EXPRESS EXPRESS EX.ER,0Q,RDB EXPRESS
A—FubT—RFETIL EXPRESS EXPRESS EX.ER,00,RDB EXPRESS
TR AMME - - ®) -
A=A S —2 1:1 n:1 1:n m:n
INSH A L FHH EEN HEM FHH
FTL o 3R - - O @)
T HRER 0] 0] Q @)

(O #Lprn)

El B YU ISSEOBEORE

_. EXPRESS-X 1324#) EXPRESS-V & EXPRESS-M # MR EICE LdHbE it
BROLTOU LA FRBHIIL LS, ENETNOTHORETHANLWEZ T2V
TORBEHFBEL . T A TOFEEES L LhRESEDP -z, ELBAETR
BRIITY oftdELrRES N T, HILVWHRNOEEROR LB YL s THED., ki
HPEF0EDTen0A, NWIREBORKRTL S K CD RO FREARATZ )T
Th 5. EXPRESS-HLDAI iz 3 EFRAH WA, BHIED EXPRESS-X FF A N—DEK
B2 $7° EXPRESS-HLDAI 0 HIET L2 53 TREALNTVRVAL S,
EXPRESS-X OB EBATREZ>TLE>TWWS, HLDAl YuZ 2 PLERTL
7:4.B&: LT EXPRESS- X BRI SHBREDIDIZHES L T AERT HLEN S 5,

<<HErHi>>

(1) [Bailey95] ISO TC184/SC4/W(GH N243, EXPRESS-M Reference Manual, CIMIO Litd,
July 1995

(2) [Hardwick94] M. Hardwick, Towards Integrated Product Databases Using Views,
Design & Manufacturing Institute technical report 94003, Rensselaer Polytechnic
Institute, 1994

' (3) [Hardwick&94] M. Hardwick, D.L. Spooner, M. Kilty and Z. Jiang, Mapping
EXPRESS AIM's To ARM's Using Database Views: A Comparison of Three
Approaches, Design & Manufacturing Institute technical report 94041, Rensselaer
Polytechnic Institute, 1994

(4) [HLDAI98] STEP Hz > # —, HLDAIL.OKE 2 —¥ — X4 A F, 1998



2. 4 DMAC (Design and Modeling Council)

2.4 1 DMAC kix

1 99 5% 1 RizkEHDAF CAD =R ¥ — %2501z, MS Windows @ OLE 2. 0 (Object
Linking and Embedding : # 7Yz 7 F D) v 2 2 88AHR) DREEX LKL TIARIT
CAD ¥ — % 2k x5 X529 2#REHL{TH. OLE for Design and Modeling (OLE for
D&M) & L TRy ks,

FOXETOHERFEEE* DMA C (Design and Modeling Council) *# L. A&
TLI9B6FEIAIIDMAC - J ABILENERNEERAEEINRB LD,

D B, Windows 77/ 7 —3 3 Lo CAD/CAM/CAE %D 3%t CAD ¥—%
% OLE O#BE % - T MS Word, MS Excel 20 OA V 7 FHOFELFIEIHEESL LS
CTaEEHETLOTHS.  (R2.413H) |

2. 4.1 OLE forD&MD &

ITOBER., YRR ULHERLORL - 27 405 -y HEF T THL Ry + T
— 2N LEF -V HEOMERLEKRT S, Tbs, OLE for D&M & Windows %
MALLTOF 2 EFADF - RHETELC R LTRERTEELXHIR T AN
5L0TH5B,

2. 4 2 OLE for D&MD

B, OLE for D&M {4 2 o0 HBLFBERENTVWS, BOCREI N4
Compound Model Interfaces & WiIN 548 TH D5, ZhidR#u-7 CADEET 7~
—>avE, CAD-OA V7 FHOERT S OHER*BIL>5BL2EHETILOT,
ETREEBOYRLPEIILIE-HOHETH S,

iz, HLLBEINEHIE, Geometry-and Topology Query Interfaces(G&T Query
Interfaces) * BTN 2L DT, Bir-7- CAD M7 /) 4 — < = ORI TR, MLz
LEBFT—FORE GERE) 223040 TH5,




(1) Compound Model Interfaceskik

OLE for D&M fHHECiz, ¥~ 2FITHZ 0 MWHAINLAD) T2bbLEHOREE
RS 7N r—vavEaryy, T EELA @HAGHAD OLDEF-NEIF
33, '
Compound Model Interfaces Cid. 3 > 7+ 4 CAD/JCAM/CAE 0B A& CAD = a
— I, 275 Word/Power Point £ OAB8E Y 7 F THHBERT T
Ny —ayZa—-bINEFTTE, (B42.42218)

(1) CAD=a—+F3ib

EG2. 4. 2 Compound Model Query Interfaces

VWTOBAL, IYFF ETEY -0 CAD BT 77— 5 »HESD 3k TR
F=% (AT 22 b) OBHEEER. BEHF1T2A5, F7, In-Place Activation &
T ABETH— ATV 2 &SIV v 2T 3BT -NRENFEHHXT
T2 OBRELARIIESI LA D,

ELE® X 342 Compound Model Interfaces f£45i2 & ¥ Windows B T T 3 %Kot CAD B
BT V-2 arw2kTTO OAY 7 M HZHRAHEL L DT -7,

(2) G&T Query Interfaces
Compound Model Interfaces DB HIZX IV FF - Y —NHOT7 7V —2 a »TRT
— Y OFFELEITONTIZEMIZERREDOR AT A . G&T Query Interfaces
TRY—NAPEIYFFALBELF - ERETHSENTESE, ThZbar7 o
FFI 7~z B30 —roF -7 2FAELTHER. NIROEBETEOIFLTE S,

(2 2.4.3 £8)

ABEOHEIL. REODF-FXRFADEISICLTDTF-YEERLTHSHAT S




H2. 4. 3 G&T Query Interfaces

LOTRL, a7 HHITHHOEBET A L OLBER/NNRDTF -2 227 FlN
EF - NUIANBRTIBETCHLERNROF - KAV TLHIZEFIIHERORVARTS
Do

EB, B—NHABERENALT IR - ROy Py EAVWTAEBAES I kbh
BT, RWEOFECEHBOAESEY - HTTV, 207 -V RERBEN 2R
VWHEIIR AR TH S, KEFKOF - EBRHTATRZ2OCADBTEMA T — % B#A
ECLABENEL D)

X 2.4.4 12 G&T Query Interfaces D2 FHHlHr S - MO T 72 2HEL AT

B2 4. 4 GA&THIVY—AA8—TJx—RIZEDHT7ItAR

QI THMNGF—INDFA T GAT I XA HE,

Surlace Body

H—\

EATOsH LI ERBBEN 48—
Fr—RENMLTAVFF—B~1S8H

REShD, Il \/crtex




7 bERT,

ZOEDIT RO EAENE-RA T2 2 O vV -T2 -2 L THET S
HHEHED,

B245il, INLEDA TV 227 b ETHARELZA VF -7 —Z0—FELDT.
P2 d K245 @ IDMSurfaceBody # 72 = 7 + @ GetVolume £ ¥ —7 =z —~ A% 3
YFF-RRL s ) TR TH NI XD HEESN A EREFIBET 2B EFES,

2. 4.5 G&THLY—A28—T1—ADKREH

SurfaceBodyA 7V xVh A 2—~Tx—RXADNE

IDMSurfaceBody ‘
EnumShells: Shell@ A}
EnumFaces: GO UM

EnumEdges: Ty M AR

GetDocument: KX AL A)ILA03—J1— R
IsSolid: VHYFO R
GetRangeBox: IR #
GetVolume: &t
GetGeometoryForm: &4 Ak /b RO R
IDMAIlterSurfaceBody
GetAlternsBody:

2 4 3 DMACORIAZ 02 b

OLE for D&M ttfi2 EH L TZ OBEEXFEEBHICH AR 2B EHHO055 70
JxZz b LT, XEoOE#HREEHEL2FAHL TELEBE%2EHL - MARITEC (199
4-1998) Yusssasdmiz COMPASS ( Commercial Object Model of
Products/Processes for an Advanced Shipbuilding System) 7o ¥z 2 b 2WWHLDHH

5,
K700 227 b THERFHITHENWR IS T2 LR F— 9y BHOAFLEE
BTA2EXEHFLTWVWS, '

Tbh bR 248 OHIZ, BEHER-2FR2 by TarCa -8 LTRERT Y
—vavVY T P ERATEC, BRBEFAT I ~T 2R AHTUEET S5 27 LOME
#HELTWS,

I OMBEDORED =9I, Windows-NT B, 1 ¥ — 75 7@ Jupiter Hfi, Newport
News Shipbuilding @4 72z 27 MEAM 7T Q¥ 2 b F—9 7 ) V7Y A7 AR EDR
T B, '

TOF TR, BIZA ¥ — 2570 Jupiter DEEA AT LEEERESLLTHED, VR
FRR, BEOERT., B4 75 VRS 0RHAT IV r—2 3 v B —D2DF A7 by
FavEa—F ETHFR—-F LTS,




Bd2. 4. 6 COMPASS Core Applications

Jupiter »EERHi1Z, Windows = X BB — B BIEMEEET 2537 1 v o4 v ¥
—7x—-Z (GU1), 3KLETDEDHD OpenGL S 7 4 v 24 ¥ —-T72—-2, 3
RXTOF I L EFNT—FERESITT )y~ 3 YETER. BHSORERES
%813 % OLE for D& M f:Afn' b IF 5N 5., | |

#12. OLE for D&M #-#(Compound Model Interfaces)ld N ¥ 2 A ¥ F F—~ ¥ 8D 2K
AT 22 b F—9PEIRFAEDTOY 7 b EFAF—F ETEHHE— Windows
T7ZVr—2avOfRARaErTA3HMTHY, A7 4 24 - b A= a A L3
MENRTHARBEOERIIAZRBEERLZTLOTH D,

E 512, F/z Jupiter > 2 7 4ix Newport News Shipbuilding ®ws VIV IDY A5
LTHbLNTWaA B (product) TR (process) D= DD AT — + Fo¥ 7 FEFALV AT
L BEETA2BIILD, PAFI-F Ty 7) vy, BiE, 2HMoRHAZEE27 4
—TRARL, A7 Z7EANNESIRESTEE LTWS,

COMPASS TORKMEEL., 2 TONBLTIHMIET ST 2R/ HEFOTAZ b
y TREFAST 7 AMETCEILIZ, FHELTXZ2B2EEITLOTH D,

EZTHEBORINFCLLD (L F2—Fizckd) CADBSH, oy 7Y v o/®,
Bro SCEER, BIHE. ST7—RA Y FRa X v FOERMOTREE LD, F/, 20
2T -FEREALL, V-7 u—-FB, EEHA., BT - ~DT7 2L, FS
TAAVFXRa XA bADT 2R, 7F AL DOHIT. FANORIRELBEHLL TS,

COMPASS 7oz 2 ' TRIOEIEINF-FRBOaY ALY P27
YORBELEROEL S T SRBHEREZLDOTH S, .

ks ud s rOERBREO-HIZ, OLE for D& M@ Compound Model
Interfaces fhdkid K Z 2 @F & 1272 > T 2,
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2. 4, 4 OLE for D&M DOrE-3iFic2W\WT

OLE for D&M fHE1t Windows @ COM 2HB L3 KRTA 7Y 227 b HEFO-DHD L
DTHD, BEENLGTBIAAHE LRIV TFF /- NETCHELTF-YHBBEETTD
oA vy -7 2 — ZEHPE DMAC BESTHEL (ERT LB THE ((5--7
z—R) DEFEHRLENT WS,

L7# > TOLE for DEM 48 TR 2> 7+ ./ ¥ - AHTHERNRD T~ HEHFE
NEXWIHEI 202 M 2LDThd, STEP DL TDT - 2ERT HLE
B, )

T/, FABEENS RS OLE for D&M i3 Windows B0 COM, ##BHETTOT
— ¥ Active-X &3 MicroSoft #D7 ¥z iz > Tn5H STEP 275 > b
F—A, OSIEELRV, T, HEFRBOERIZL OMG #ig0 CORBA AR XN
THEIEFRPYBEREBEROLDTH 5, '

LEd->T, BHARESLTRTOBRIIMIET LI S507F -y HEOLHORARIZR
STEP 2#EFIT2H 55, Windows BIET TOFE 7 —FHAFIZ, OLE for DEM &
I ELOTHEEE X 5.

4% . OLE for D&M ik ->ob 0, &SN 2 007 Y 7RE
DRV PHFEINZLOTHEEEX D,

[(BEER] ‘
1) OLED&M AF9 [ 1E] Windows L THHRZ3IKRTT— ¥ SREEHTS
OLE D&M, #4&H$ NIKKEI COMPUTER GRAPHICS 1996 %1 A%,
pp.164 — 170
2) OLE D&M AFI [($2E] OLE D&M%¥ 25 OLEHAFFa AV DT —FF
7 F v, FHIFIEFH NIKKEI COMPUTER GRAPHICS 1996 2 A5,
pp.141 — 146
3) OLE D&M AFf (HE3E] 2V y 7ER-FIZXD7F— ¥k E 3kt CAD 77— ¥
&, #FEREIEFHE A KR NIKKEI COMPUTER GRAPHICS 1996 %3 A5,
pp.222 - 227
4) OLE D&M Custom AppWizard |7 X% OLE o> 5 +H&EH A F,
DMACH&ES
5) OLE for Design and Modeling ¥4 X Y /bR P 21— ¥ -7 x—-2
Verionl.0 EX#, DMAC H#& |
8) OLE for Design and Modeling &4 £ +J /b RO P 21)—A ¥ -7 z2—2
Verionl.0 7u 32077 L AHA K, DMAC B&ES :
7) MARITECH Advanced Information Technology Projects for the U.S. Shipbuilding
Industry , Robert W.Schaffran Andrew Dallas, ICCAS97 ,pp.11 - 29
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3. 1 STEP H:#ff®him & CREH E B iy

3. 1. 1 RPK University
FHRREE: 97 10 A 15 B 13:30~17.00
#HE5%AT: RPK University of Karlsruhe : Kaiserstrasse 12 D-76131 Karlsruhe, GERMANY
Phone: 721-608-4156, Fax: 721-66-1138
e Mr. Gunter Stab : Dipl -Inform.
Mr. Stefan Rude : Dr.-Ing.
Mr. Jurgen Kunz : Dipl.-Ing.
Mr. Vich Jourkevic : 12 4
AFEE#H (1)EXPRESS-C & ECCO (OHP &£H)
(2)DOCSTEP (OHP & #})
(3)"Interoperability between AP212 and AP214"  Project Overview (OHP & ¥})

13:00 Welcome. General Explanation
13:30 JSTEP Introduction

14:00 STEP Related Work at RPK
17:00  Adjourn

RPK T3, STEP oI ) [IE B BT 258/ —BRUEL TV 5, SRR T,
ECCO., DOCSTEP, AP212&AP214 A% —A4~FE Y7 +—, ROBCAD 72¥, STEP |ZBE{% ¥
DRTOBER AN TE, T, FESH TS5 EXPRESS-C & ECCO BFEDTEX R
ZILBTE, BEZEOKER, BOEECHEPLEPLHESNTHEY, FAYERNOEE
BERETEELRY, STEP ICEHTAE07 v /MBS ML TS, BHRILE
FFREEiL, LB R E S LR L k0 ThY ., (HE. S8, SHERL - ARY
1L i HREBEL BERL OV,

3. 1. 1. 1 General Explanation

Mr.Rude FKIDEHRFEZDES], FEATIZONTO—ZESEBT Ao, 30 ZAOWMER
DR, WML ELSRL O Y - SCERT AT -~ 2R BT, BROSUFE 10
RELORHARD, TERO=—XEBTH TV —F 72l /MIbBMLTN D, D
Fofida 2 — 782 HE, DB, Mii~<—A, CAD/CAM . PDM 72X LHEIAVY,

MEZEOEEIT, F—<IT2 23N THEY, BIE Product Modeling, Process Planning .
Information&Expert System, CAD/CAM Management & Organization, Computer Center > 5 7
—, Product Modeling Ti3, CAD ASERA{ZRIEY—/1-32 Z 717, Product Modeling, 3%
HuE 2R ~DOYLRAY E 2%, Process Planning T, v ==7 7 7F >V - 75@E./ 7T



ZVEHE SEFHERLEEZ 25, Information & Expert System Tid, DB £, IF AT Adg
E&2ERD, CAD/CAM Tid, CAD OitREAIITHER TS, TV T VAT LAOER, 1§
MEIEELEEERD, T, FEET ESPRI 7ov=/MIhLBIMLTEY, 5 F£~10 £5%
O B EVE /B0 Mechanical 93128 B L TWAEOa A Tk,

3. 1. 1. 2 STEP Related Work at RPK
(1) EXPRESS-C & ECCO toolkit

EXPRESS-C & ECCO ¥—FuhMI, STEP _R—RO Y7 =T HEXBERETHE, 0
BRESRTLERIXKOLIREOTHS, ISO O EXPRESS S8&IE., Vnd shF—FoaL
AMERICE S THEICH A THD, LL, HIKO EXPRESS Ciia¥ /b —Fn 7ok
ADERRBTERVOPBR RO KA TLHY, ISO TIXEXPRESS-2 DERMPEA TVD, &,
EXPRESS D247~ SDAI L, 1EL-74 IF RO TIEFEITHENOIOEOD R ALY,
INBEFWETILENT ST,

ECCO ¥—/% wMi, EXPRESS-C 212 S U0HREREL, BRERENLEVHEND
EITRED 2 S OREILED (R(D)BER),

EXPRESS-C 1170 757 —FOHEBOFTRN TEIIERBRROBETHY) . LOLRIOE
b, 30> EXPRESS 3 LBL - SEAMEL R>TWS, BH. STEP R TIIFud Jhes
JVIERRIC EXPRESS EBE AV, uf V7 —FOAR T I NI v I hEERL T
VA, Ll EXPRESS-C ZFBAVHILCk-TC, uF rhF—FERLET Y 77— 5
O HOEL -~ ORI A A EES D, EXPRESS-C i2LY Schema FD<vbt 7 HE0AkL
THEY. EXPRESS-C it Ee ma% 3L TV 5, ECCO DO#EELL Tii. Z¢> EXPRESS =
AT DIED, STEP 770 A, GUI &F|F LA RE A ADF s a— A Fip
B4 (H)3)BHR), EXPRESS-C & ECCO V— Xy MIZOBMEZEO—AEFEEZH
FTHLOT, FBRLTWAT ey =7 M2 T2 EXPRESS-C & ECCO v—AF v 2RIAL
T3, ECCO ZFIAL TV A4 —F B2 H(HIZRT,

(2) DocSTEP(Kunz £X) _

DOCSTEP 1ZFFai b BEVER. BEIATATHS, “hil, Fe¥/ioEEli%a
APOHERFEFICBUETHT 1 # 1 SRS TELIEMORF 2 A MO BEIERNTED
FEZLNTWA(EGER), £70l=sME 1996 F 11 A 1 BIZAX R 2 £ 7o
T INTHY . 7T ARG AIRBUS £, CAP Gemini Innovation #2728, 742Z2Find VIT
#, VALMET f£72&, FA w55 RPI ASHL TV,

DOCSTEP DI -R7 LEREIT, BLRF —F ~_—RFLTiL STEP F—&~N—2R, LHE T —F
—AELTHE SGML 5 —#<—2%& &  ARFE I EEL 2205 PDM AT AMZENHE
ERTHFRNTHL(R6)BB), AIRBUS #TH, Zh eSO 2 A MIFIALT
By, WITHELEFRBEREOHNAORZET SO 2 A MERICBREHL TS, £
7=, Bt O BIE A2 THD VALMET #Tid. BV RSFO D DO~ =2 7L ERICE]
HL.20 vEE~OBRBGEICTELEVIRERH TS, EHIZ, AIRBUS 71,




VALMET ®&F/LBLUF AP214 5 /L% EXPRESS-C Twwt'r# L. DOCSTEP TO#H &1L
FHELTHD, “hHOEZIE DOCSTEP 22—/ N —F e TBEE RN MO ST E
Tz,

(3) Imteroperability between AP212 and AP214 (Gunter Staub)

SIGRAPH CAE 7#2F DEZ§H CAD 7—5 &, CATIA e O F% CAD 7 —F DA # L3
FEBHELI AP212 L AP214 DA X —F TV T DOERTHD (K(NHBR),

EARHAREL Fi EHERSUFSARM—AIM ~HERBBRAENAENENOBRT
(R(8)BHR). NEEIZ AP > Interoperability % & TIT<b D (H(9)EH), HIEIX ECCO
— B EAST AIM N—EFT AP g BT TSR THhS., T, Issue resolution.
AP212 b AP214 07 EF AORE., STEP EERRNOWFORELRLEPSBOERLENT
WA, ZOW, Part2l 77 AN TT —F 73BT 271K, Multiple AP Z 0k TEXOZENMLE
&es, ZOREEIL 2 A I1SO Orlando 23 T Multiple schema EAERFRELL TR Eifon T
WE, ERELTGRAXL T =0, JIRD STEP i3 AP-interoperability 235 Lt~ Tk
&4, %7 AP-interoperability EEDT-OICIIELRBEHL) Y —ABKETHEEEIZLTH
o7 (B(10)B )., |

(4) CAPE Solutions

BLOBE /FHTE CADICAE O35 THY, BE K CAM A HTHD, ZOPRICEL
T AOFREILL T2l — a3 BITI0N CAPE OfE THa, CAPE iL Computer Aided
Production Engineering MW THY, 1)CAD & CAM HOBELBH T, 2)REDOFAT7H 17
NAF—=DhHR—b, 3)TuF IS LFubACEE AR EELELO LI BT TV A,
CAPE Solutions ¥L T, RobCAD, VALISYS, PART, DYNAMO 7Z2¥ D ENEHOERM T
NTWA, FIEIX STEP AP214 CCl1 2F|AL THY, AEURRER AIM—ARM vt 7Y
MRERFEELL T EB-TNE, '

ZOFadFAD 19 73— 343, PS_CaseLib 2FIAL, 2™ »3—i 3%, ST Developer &¥
ALTh3, MA—TUgiidihbnERER 5F% T, Application+ECCO #F[H 45,

AP2I4 ZF AL T 570, AP214 ORBREOHIIZE-TWDEDTE, HARDBEEA
—H—OFEBRA REFHEEIN TV,

(5) ECCO Tool DF TR

SEIRETEELOE . AP ECCO Verl 7(Linux A)YTéHD, ECCO Verl6 Zik
Windows NT/95 BbAESH T3, AIRL7EYD, ECCO Tool RifEiX EXPRESS-C 331 -
FESURRBRRRL. RBRRENLIEVEHSHNEIEITRED 2 DOREIHKD,

ECCO BARBEE Tl EXPRESS-C 2 AT NEERH o, 771/ (assembly.exp,
step.exe(AP212), mapping.exp) ® AN &L T CHY—RZ 7 ANEER T 5H DT, assembly.exp
%> mapping.exp TV 1 #h EXPRESS-C TiiEh T g, Z0D C++—A7 7 ANV QEh=
2340 LT Late Binding # 7 V= 7ha—F& £ L. ECCO ZATREEMR K L35,
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ECCO ETRETIL, a7t 7 —FIZET58EN GUI BREAZRIAL THEICHRETE
D AVAZRRF AT AT Rl RIARARE R AT THEAREN, BEEIEIN Sy 7 &Fn
T CHBIZEE TEENTA, AL AZRD Viewing oA 4 —7 VI RIEILL DR T T E
THABETHY, 7/ TR E AR R BRETHLLE A5, BIE JAVA A5
7 =—R(JAVA Frontend)b I2HEE N TVD LI ETh o7z,

FDfl, Web Site © URL i hitp.//www-rpk mach.uni-karlsruhe de/ C. 6 » A SIlRFIE#H
WEHLTWAEDIE, £, STEPICETAHEBIZHL TH B Stab KAHEIEREF 72D T,
FOREZFLLTIZFET D,

QUESTIONNAIRE

1 Applied Technology
1-1.How degree does the industry have interests on STEP in your country?

At the moment the major interest is shown in the mechanical industry (manly automotive
oriented). Some interests are also from the building industry.  In addition, there are strong signs,

that the process industry will use STEP soon.

1-2. What do you think about the major role of STEP nowadays?

Product data exchange, data sharing, process standardization, ¢tc.?

The major role of STEP nowadays is definitely data exchange - it is not proofen, that data
sharing and STEP come together. Process standardization is (at least at the moment) out of scope
for the companies (but definitely needed to some degree when coming to a more co-operative form
of work)

1-3.How do you think about other technologies than STEP, for example, the Microsoft OLE,
Design & Modeling, CORBA and so forth.?

Interesting technologies - 1t is necessary that STEP and these technologies works together (in
order to use these technologies in a cooperative way). OLE for D&M, CORBA, VRML, etc. are not

directly competing with STEP

1-4. What do you think about the suitable field or industry in which STEP would be used 7 Do

you know any movement to establish new APs in your country?
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Systems Engineering, Requirements Management, Bid Preparation, Simulation, Mechatronics,
Parametrics, etc. New APs: {(coming from the ESPRIT SEDRES project) it is supporied by

Germany,
1-5. What is the major difficulty for the practical use of STEP in your country?

Education in and Awareness of STEP

2 Implimentation

2-1. What is the most concentrated area of STEP business in your company?
Research and development for improvement of STEP

2-2.What do you think comes as next product after CAD/CAM and PDM in relation to STEP?
Sarry, I do not have really an idea

2-3.How do you feel about the current form of STEP implementation? Do you have any effective

tool-kit which assists the implementation?

The commercial STEP implementations are up to now not stable and efficient enough. In
addition, they cover only a too small subset of an AP (up to now). For implementation purpose
we use our ECCO tool for efficient processor implementation (commercial pilot implementations
with SAP, ABB)

2-4 What do you think of current STEP? (Can the standards catch up the technology progress?

etc.)

Current STEP seems to be good for the replacement of older Standards (IGES, VDA-FS, ..).
But a standard can never really catch up the technology pmgﬁ:ss. But we need STEP solutions in
the arca of Parametrics, etc. [ addition, the STEP AP development should be cheaper, much more
efficient, and the resulting APs much more interoperable. The standardization process adds

additional overhead.

3.Infra-structural Technology

3-1.What do you think is the next theme of business in relation to STEP?
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Dynamic, distributed, co-operative work between manufacturers and suppliers

3-2.What is the circumstances about the cooperation with industries, academics and the government

1n your country?

Cooperation between industry and academic on a case by case basis - at the moment (almost)

no government funding for STEP related activities (but this may change within one year!)

4 Others

4-1.How do you feel current status of consurning much time for standardization in [SO?

The current standardization process consumes definitely too much time -but this may be

directly influenced by the current STEP architecture.
4-2 What do you think the government should do to spread STEP?

Money for Education and Awareness (e.g., high support larger pilot projects dealing with
STEP).

Maybe, the government should give an company only a public order, if the company uses
STEP (or at least STEP technology) - in analogy to ISO 9000 ff.

4-3 How does an industry make the common consent for AP development? Do you have any

mechanism for that?
Industries go to the ProSTEP association

4-4 Are there any non public organizations (like Imitiatives) for STEP promotion and what is

people’s expectation to the organization?
... the ProSTEP association

The expectation is that almost all STEP related questions and work is done by ProSTEP
GmbH <I think you have enough information of ProSTEP and its role in Germany (Europe)>
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~ » fast turn-around times for development and testing of EXPRESS
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O instance viewer/manipulater
» extensive manipulation of instances
» visulalization of partial types, derived and inverse attributes
» drag & drop for easy mapipulation of instances

QO graphical views
» inheritance graphs on ENTITY level
» instance graphs of the whole population
» inheritance graphs on single instance level

- JEXPRESS source-level debugger

» st_ép-by-step execution of statements
» examination of (temporary) results (local variables, parameters, ...)

wo ' RPK —

Ingtitul fGr Rachneranwendung

Univarsitat Karisruha (TH) ECC 0 — Fu nctio n a I ity (2) in Planung und Konstruktion

Bl

O Debis, Germany
» Model evaluation, Prototyping

0 Siemens, Germany
» AP212 ARM validation

dSAP, Germany

» STEP-Processor prototype implementation

QA ProSTEP, Germany

» Integrity constraint checking (AP214 Processor "test-rally”)
A ITI-Michigan, USA

» |Integrity constraint checking

- O Scania, TII, Svdertdije, Sweden
» Data Modelling in EXPRESS/EXPRESS-C

O Volvo, Schweden

» Data Modelling in EXPRESS/EXPRESS-C
—0 RPK —
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AP212/214 Interoperability RPK

Inatitut fir Rochearanwond
in Ptanung und Konxstrokti
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AP212 based IT

Application
(e.g., SIGRAPH CAE)

|AP214 based IT
| Application
(e.g., CATIA)

read/write ,
" read/write odata format

data interchange implies a
requirement for a data format that
can be parsed syntactically by the
recipient of the data ‘

o data semantics
both IT applications must
AP-interoperability is the ability to exchange interpretable data ~ ynderstand the data
between two (or more) IT applications which are based on different
APs, i.e, to have a meaningful communication between =
IT applications ' C_D

. S M1

General Approach — Requirements RPK
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Strategy for Reaching '
AP Interoperability RPK
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1. identification of semantic

2. specification of a formali,

3. follow the mapping-table

4. specification of a formal,

counterparts on the
ARM-level ‘

bi-directional mapping on
the ARM-level

. : AP212 . T AP214
entrIES Of bOth APS _! i : mappfﬂg table :ﬁ:'-:-i!'-' . mapping
T - : table

bi-directional mapping on
the AlM-level '

: imp[em_enf the AiM-level
mapping specification for
AlIM data exchange

ARMs (and AlMs) are specified -
* at the same abstraction level (I:J‘_l]( ﬁ )
using the same specification language (EXPRESS) ‘

G, St (AF

Inatitt fiir Rechneranwendo
in Planung und Kenstruktic

a. Pral. Dr.dng. Or. R H. Grabows

Conclusions RPK
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= AP

R T

-i"htemperability'i;s M a “built-in feature” of STEP
o each AP is developed to exchange/store data for one application
domain

o no monitoring enforces AP teams to investigate the relationship of the
owned AP to any other AP

o no focus on AP-interoperability within
» STEP architecture and methodology
» AP development process -
» STEP description methods and implementation forms

o AlM is understood (users, vendors, ...) to provide the commonalty
between APs - but it does this only in a limited way. The ARM-
interpretation process is a crucial point

= AP-interoperability comes not for free

o additicnal effort and resources needed by AP teams for discussions,
meetings, rework and modification of parts of the AP, ... Eﬂ("o

o additional person outside the AP teams necessary (“mediator”) .
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3. 1. 2 [Institut Produktionstechnik und Automatisierung (IPA)
A B: 19974 10 A 16 A, 10:00—13:00
6% © Mr. Thomas Haller, Dipl.-Ing., Information Processing,

Fraunhofer Institute Manufacturing Engineering and Automation
% Pi:. Stuttgart, Germany
HEEL: B {RIE (STEP ##+- 9 — FEWNKER)
W#EE (STEP v > 9 —, FEWMRAR)
EMIEZ (STEP #itt v ¥ —, EEHRA)
NE # (STEP e v ¥ —, EEHRR)
WEER
Faunhofer IPA BFZEFt® Information Processing ®#FIiz W T STEP ICATFEH &
L T Quality Assurance #3%¥ L7 STEP 7 ¥V r— ¥ s Y EHAL TS, S,
UHEHFOLELOFERDVE, RSVIEHR IOV =22 D —2& LTiTabNTW S,
HMEERED Process Chain OFIZBIT B H— A=A —LWRA—H—DOHTREDZ
$»® Neutral Interface FFIZ>WT, ZOBRELXHE,
FEAE
(1) IPA TFERF DIRE
1)
M IPA BIZEATE F A Vit B SBEILHBRD ) — F-WHEETH D, 37 OHUZ 47
OWEF L. ZTORE AL FHEENBNETHS 8,000 A% 2 A HRHEREMI TV 5,
1996 FIZi2 10 BT AL ZOE IR 25TV, TD 3 N0 2R EXBIUNRT Vv 225
—rOEHFRIZLLZLOTH . S EEE OFMIZ X B INAD 50%% A SME (Small
and medium-sized enterprises) 21X 5L DTH 5, ‘
HEikogicbirN T, $EFHRIL - Mr.Haller &, Production Technology
Information Processing SRFJIZB L T\ 5, - :
- Corporate Planning and Control
« Organization Development
- Enterprise Logistics
- Enterprise Systems Development
- Production Management and Information Systems
- Automation
+ Robot Systems
+ Assembly Systems
+ Handling Systems
- Cleanroom Production Technology
- Production Technologies -
* Quality Management ’

- Information Processing




+ Testing Engineering
» Surface Engineering
: Coating Technology
2) MENR DY
IPABFEFTZ OB AFIZHII 7 r—H A EHT T 5,
- Materials technology, components
- Production technology
- Information and communications technology
- Microelectronics, microsystems technology
- Sensor systems, testing and measurement technology
- Process engineering
- Energy and construction technology, environmental and health research
- Technical and economic studies, information transfer
3) RO s MEEEH
HENTIE, KEL2OFRER T THRE IO EMRET S, VY a—ra i3,
EEHCBEEI Y7 ML, EXERET AL ORBET S, Btz h sV —ERid, KO
HOTH S,
- Optimization of product, development of prototype, optimization of process
- techniques and development of new process
- Support in the implementation of new technologies, organizational and
operating methods through
+ trial tests at demonstration CTR equipped with the latest technology
+ training of employees on the contracting company’s premises
+ follow-up service and support following the introduction of new processes and
products
- Technological consultation in the form of
- feasibility studies
- market surveys
- analysis of trends
- eco-audits
- calculations of economic viability
- Additional services
. Information on the availability of financial support, in particular for
small and medium-sized companies
+ Certification and attention of quality and safety
4) Fodzo b
Fraunhofer IPA RSB ERLRBBL UiITA->TWEH 70T 22 M, KDELDT
o, LECEHEIIRD- TS,
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>400, 000 35
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(2) Neutral Interface FfeHIE

RE, h—A—h—EBRA—H—LOBETCSTEP 7 v AV ERAVWTRTFT —Y DA
BEFTHONTVWBR, TORFT7T—FYOREICR. BPYE7—F 71 -7 PREEHN 2L
FA=—H—-2LETNTHO CAD TERB TSR EEEL TH D, Neutral Interface Hk®
ENTW2, YHIEFHTIR., Z0ERIZIEZ 5~ < DMIS(Dimensional Measuring
Interface Standard) & WS EMEAWT, LT DL > %4 A 28 —# L T Neutral Interface
DRRETR> T B,

EmA =) : (#% &)
- BMW s h—A—H—S 2=
- KWS cE—AFAAZ—-
- IPA AR, FRER, ATV AT a
- GIDA - STEP &#i. Y — W, 7—FEFY » ¥
- System Consult ATV AT~ a s
- ProSTEP - STEP £, £l

RIED DMIS O%#, L5 UVIKHROLNVRBRDESITH S,

- Programming language for measuring devices(e.g.coordinate measuring machines)

- Complete description of measuring process(geometry, tolerance, machine
pérameters)

- Incomplete description of inspection task(machine and part setup, clamping
material properties, alignment instruction etc.)

- Only a few organizational data can be transferred, difficult integration
with PDM systems

- DMIS can’t use CAD surface data for freeform measurements

DMIS ¥ STEP AP214 OhN—F B4 74 A= a3y 75 AIHEAEH T -2
DEHTHY, BED STEP 7 74 LTk, DMIS oRE*BBRZ 53 TERWEE
AN TWwWad, LrLads, SEOMBORAIROFETHD, DMIS 25 STEP ~o
Ty v SFEEMAEL STEP 7 7 £ V% BV T o Neutral Interface &N 5,

- Interconnection of systems at other car makers and suppliers during
field test

- Neutral STEP interface as basis for the development of new inspection




and CAQ software
- Enhancement of STEP standard {AP219?)
- Further enhancement of the data model for CAQ applications
- Complete mapping of DMIS to STEP

3

IPA IR T, TV - ZABEL 7o ¥ 4 TERHP LB - 7o 20 &HEIL,
FHEMO LS4 T7A7 2, BE, EHUFHFOTHERABECESL E CLEBCE - TH
Do ER/UMAFIZIVIALT—2 3y EEETIE, ZAL»ORBREERHES
FREEZLNTWEXEbNn 3,

OB EERIZEELOXRAWAR IO 2 7 P HABBHIZHEEINTEY. 9
0Pz FOBITRLEESI, TORR 190 Kb E->TWd, £Fr ORBHEED
FIFbhaEME, AEOERIZLZLOTHD, HRMETINE B EERCEYT
DULDTHLHERFRIIBETE S,

Neutral Interface R IZ2W TR, A—X—H—, 3+ 754 v —%BULHE LT,
ProSTEP 7+ YEARE % - IR ESDHREAH 2N - TH0, EFCEENTH S,
F7, 2 Interface i3BLED STEP HiFE@H S LOTHD ., 4% ¥ D L > 7% Interface B
H¥LXnaDh, T AP219 (Inspection planning) @ XS54 70 aAPRESI K
T 50D, EEERHSLESD S,
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Neutral STEP conform description of inspection tasks and its
application in RPD

Dipl.-Ing. Themas Haller
Fraunhofer Institute for Manufacturing Engineering and Automation
(FhG-IPA)
Department of Information Processing
Nobelstrassa 12

D-70569 Stuttgart, Germany

1Caemrt Prasones dnw, 1811 M Saite 1

g
Fraunhofer Instituta Infarmalion procassing
Manutacturing Engineering manufacturing technolagies

and Automation

Information processing for quality assurance in the development
of car body parts

BMWAG QO  car maker/user

KUKA Werkzeugbau Q  mould maker / user
Schwarzenberg :

Fraunhofer Institute IPA 0 information processing, Q methodé,
measuring technoelogy, implementation

GIDA Q  STEP methods and tools, data modeling
System Consult O  implamentation

ProSTEP Q  STEP fundamentais and standardization
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Data flow between engineering partners
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data model
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Situation of supplying industry

proprietary printed forms and software contra standardization of interfaces
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What about DMIS?
DMIS: Dimensicnal Measuring Interface Standard

- Programming language for measuring devices (e.g. coordinate measuring machines)
- complete description of measuring process {geametry, tolerance, machine parameters)

- incomplete description of inspection task {machine and part setup, clamping, material
properties, alignment instruction etc.) .

- only a few organizational data can be transferred, difficult integration with PDM systems
- DMIS can't use CAD surface data for freeform measurements

. STEP will not replace DMIS - it will provide additional features!

0] Frmerscs Gum 1910 W P . s.tQ?
Ediiil
Fraunhofer Inatitute Information processing
Manufacturing Enginsering manufacturing technoiogies

and Autormation

Neutral interface for inspection tasks
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Stages of development
DMIS BMW
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Prototype Application
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Cartesian point in. STEP notation

#37=DIMENSIONAL_EXPONENTS(1 .000000,0.000000,0.000000,0.000000,0.000000,0.000000,0.000000);
H3B=LENGTH_UNIT(#2T);

#89=CARTESIAN_POINT(" (2.534000.-0.328000,0. 164000));

#90=AXI52_PLACEMENT_3D(" 480 #91.3);

#91=DIRECTION(",(0.000000,0.000000,1.000000));
#92=GLOBAL_UNIT_ASSIGNED_CONTEXT('PQINT' CARTESIAN' (#38));
#33=SHAPE_REPRESENTATION('MO1L3210' (#90, #04,#95 #96 #07 #08) #02);
#94=DIRECTION('ANTASTRICHTUNG",(0.000000,0.000000 - 1.000000});
#95=DESCRIPTIVE_REPRESENTATION_ITEM{'COMMENT" #¥M01 Bodenblech hinten?;
#96=DESCRIPTIVE_REPRESENTAT!ION_ITEM{('COMMENT 'H0001 F BASISPUNKTE SNR.9889699");
#I7=DESCRIPTIVE_REPRESENTATION_ITEM{'COMMENT''&B0G1'";
#38=DESCRIPTIVE_REPRESENTATION_ITEM{'COMMENT" "%/ Z - Richtung%n?;
#99=SHAPE_ASPECT('SOLL'-Z -ZW BK NE' #40, T}, - ‘
#100=PROPERTY_DEFINITION('SRAPE' " #98); )
#101=8SHAPE_DEFINITION_REPRESENTATION(#100,#93);

TCrwik}] frasavce (s, 13 4048 i s.“. 12
Raiif
Fraunhoter Instiiule Informetion processing
Manufacturing Engineering manufacturing technologies

and Autematian
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Cartesian point and tolerance in DMIS notation

TEXT/OUTFIL,'#M0D1 Bodenblech hinten'

TEXT/OUTFIL 'HO0O1 F BASISPUNKTE SNR:9999990'
TEXT/QUTFIL,'&B00 1’ ‘
TEXT/OUTFIL"%/ 2 - Richtung%n' )
F(MO1L3210)=FEAT/POINT CART.2534.000000,-328.000000, 164.000000,5
0.000000,0.000000,1.000060

MEAS/POINT F(M01L3210),1

GOTO/2534.006000 -328.000000 264000000
PTMEAS/CART,2534.000000,-328.000000, 164.000000,%
0.000000,0.000000,1.000000
GOTO/2534.000000,-328.000000,264.000000

ENDMES

T{XMO1L3210)=TOL/CORTOL XAXIS,-0.500000,0.500000
T(YMO1L3219)=TOL/CORTOL, YAXIS,-0.500000,0.500000
T(ZMO1L3210)=TOLICORTOL, ZAXS,-0.500000,0.500000
OUTPUT/FAMO1L3210), TAIXMO1L3210), TA(YMO1L3210), TA(ZMO1L3210})

TOwukh Promncy Gam, 1411 M Seita 13

Fraunhofer Institute Information processing
Manufacturing Engineering manufacturing technologies
and Automation

ors
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User interface for STEP file process

Seita 14

T Frones Kas, 1811 W

Fraunhofer Inslitute . lnformalion_procsssing
Manutacturing Enginesning manulacturing tachnologies

and Automation
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Outlook on further development

- Interconnection of systems at other car makers and suppliers during field test

- neutral STEP interface as basis for the development of new inspection and CAQ
software

- enhancement of STEP standard (AP 219 7)
- further enhancement of the data model for CAQ applications

- compiete mapping of DMIS to STEP

TOHERMGTCH e, 1311 ——a Ssite 15
B2
AP
Fraunhofer Institute Information processing
Manufacturing Engineenng manufacturing technologies

and Automation
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3. 1. 3 A DATA EXCHANGE ENGINE

A PROPOSAL FOR 3D MODEL DATA EXCHANGE USING THE
ACIS KERNEL MODELER

3. 1. 3 1 Executive Summary

The use of CAD/CAM in Japanese manufacturing companies has changed gradually
over approximately the last 10 years. It has evolved in much the same way as other
manufacturing companies throughout the world, starting with the use of 2D drafting
systems (CADAM) running on main frame computers, changing to the work station
based 2D CAD and 3D CAD of today. Over this period some of these companies have
also developed their own CAD systems for use by their designers and engineers for the

design of their companies products.

QOver the years CAD/CAM systems have proliferated, old technology has been
replaced by new giving users of CAD systems more choices than ever before. Many
companies who use these systems have created management groups to oversee the use
of CAD/CAM systems within the company. For the purpose of efficiency some of these
dep.artments have striven to imit the number of different types of systems used within
a given company. In spite of these efforts, because of the variety of systems that have
become available over the years, many companies currently find themselves using
several different CAD or CAM systems supplied by multiple vendors. Furthermore,
this trend of multiple system use and the changes to take advantage of new technology
can be expected to continue with the advent of more powerful PC based CAD/CAM
systems.

CAD/CAM users find themselves in a situation where they need to pass the model
data produced in their company between many different software systems. This can
happen within the same department of a company or between different departments
within that company. This situation will most certainly occur when the corporation
wishes to pass their data to outside suppliers for production of components or tools and
dies required for the production of their products. This exchange of various forms of
data between CAD/CAM systems has become critical to the effective utilization of any

CAD data within the modern manufacturing company.

The process of DATA EXCHANGE between different CAD/CAM software is not easy.
Many problems have been encountered since that very first day when more than one
CAD system appeared on the market thus giving potential purchasers a choice. This

paper will discuss some of the problems encountered in the data exchange process and
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some of the solutions proposed to help solve them. It will then go on to propose how the
use of the ACIS kernel from Spatial Fechnology Inc. can reduce the effort involved in
developing data exchange software. The use of ACIS as a core technology for data
exchange will enable software developers to produce data exchange and other 3D
related software speedily and with richer functionality than has been possible until

now.

3. 1, 3. 2 Data Exchange
(1) Why Data Exchange is Important

With increased competition in the CAD/CAM industry software makers come and go.
The CAD/CAM systems they sell also change and old technology is replaced by new.
Within all this change there is one constant, the content of the data that the users
produce. This content represents the user's knowledge, an investment that will help
him produce his products and profit. The data needs to be passed to other CAD or CAM
systems to be refined or-used to produce tools. These tools in turn are represented by
data and represent value to someone else. In many cases the CAD data ﬁeeds to be
kept for several years in some cases beyond the working life of the product. The CAD
data can be reused in the design of new products at some point in the future. If during
this time the original CAD system has been replaced then the data needs to be
converted to work with the new system. This leads one to the conclusion that 1t 1s the
data that 1s important to CAD users not the CAD systems they use to produce it.
Unfortunately CAD systems have their own proprietary data formats and users data
tends to be locked into the CAD system that produced it. If the user wants to modify it
in some way he must use the original CAD system to do'so. If the user must change his

CAD system to an incompatible one then he must translate his old data to the new one.

(2) Many‘to Many Data Exchange-

Because the different CAD/CAM \}endors have proprietary data formats the data
must be converted from one CAD system to another. In most cases this is not a trivial
task. In the past users have often approached this need for data exchange by producing
specialized data conversion software on an as needed basis. This kind of approach

leads to the need to produce a one to one conversion program for each system to
another. This MANY TO MANY situation is shown in figure 1.

The need to maintain each of these special programs in synchronization with the
many CAD systems is a very great burden for the user companies. This approach is
therefore not an optimum solution to the data exchange problem.
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Figure 1

(3) Many to One Data Exchange

A better solution to the problem of exchanging data between many different

CAD/CAM systems is to use a single data format as a central basis for data exchange.
This can be called the MANY TO QNE strategy and is illustrated in figure2.

Figure 1

This strategy reduces the need to maintain separate conversion programs for each
system. This is achieved by integrating the conversion software into one program that
uses a single internal representation for 3D models. Conversion need only be done

from each system to and from this common model.

(4) Differences Between Modeling Tolerances.

In addition to the different file formats and model representations used by different
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CAD/CAM vendors. Major differences exist between the tolerances used by the
software. The tolerances represent the precision to which the model data is built.
These differences can be seen as gaps between surfaces that are supposed to be joined,
vertices that do not lie on edges or surfaces and surfaces which should be tangent but
are not. These kinds of problems most often occur when models are exchanged from a
CAD system that uses a lower precision than the receiving system. Models that exhibit
these problems must be fixed up in some way to the higher precision tolerance. Any
mechanism that is intended to promote the smooth exchange of 3D model data must be

able to overcome these differences between the precision of the models.

(5) A Common 3D Model Representation.

The single internal 3D representation and requirements for handling tolerance
differences can be achieved using an open architecture modeling kernel which satisfies
the following conditions;

1) It must have an OPEN ARCHITECTURE that is widely accepted in the industry.

2) It must be possible to EXTEND the basic architecture in order to satisfy the
special needs of the Manufacturing Corporation.

3) It must be OBJECT ORIENTED, and exploit reuse, encapsulation, and
extensibility offered by this technology.

4) It must have a HYBRID REPRESENTATION, being able to represent, wire frame,
Surface and Solid models.

5) It must be MULTI DIMENSIONAL, being able to represent 2D, 2.5D and 3
dimensional models.

6) It must be available on all major software platforms and be efficient on Windows,
and allow the leveraging of LOW COST PC workstations.

T) It must be compatible with other CAD/CAM systems, and allow for TRUE DATA
EXCHANGE as opposed to DATA TRANSLATION.

8) It must be able to heal the gaps between models of differing precision and handle
any remaining differences in a flexible way.

9) It must be available for licensing to the other CAD/CAM vendors used by the
company. This would then allow those vendors to produce their own DATA
EXCHANGE functions compatible with the proposed Company common 3D data
model.

Companies can realize a COMMON 3D MODEL representation with an OPEN

ARCHITECTURE that meets the above specification today. This can be achieved by
using the ACIS 3D Toolkit and its associated HUSK technology.
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3. 1. 3 3 The ACIS Solution

(1) ACIS Component Technology
The ACIS 3Dtoolkit is an OBJECT ORIENTED 3D kernel. The ACIS technology is

available as a software component and is licensed by over 360 customers world wide.
ACIS is the market leader in 3D modeling kernel component software. ACIS has a
HYBRID REPRESENTATION and can represent WIREFRAME SURFACE and
SOLID MODELS in a common data structure. ACIS is MULTI DIMENSIONAL and
can represent 2D, 2.5D and 3 dimensional geometric models. ACIS is available today
on all popular workstations including PCs and a wide variety of third party software 1s

available from scftware vendors world wide

(2) The ACIS Geometry Bus

Many CAD/CAM vendors use ACIS as the kernel modeling technology in their
systems. The ACIS OPEN ARCHITECTURE allows diverse software systems to
EXCHANGE DATA directly without the need to convert data representations. This is
possible because all ACIS based systems have access to the ACIS GEOMETRY BUS.

Figure 3

The standard ACIS .SAT file which all ACIS based applications can read and write
nables the ACIS geometry bus. The ACIS GEOMETRY BUS is shown in figure 3.

The ACIS GEOMETRY BUS can be the enabling technology for the data exchange
needed for the COMMON 3D MODEL REPRESENTATION proposed in this document.
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It offers a complementary alternative to data conversion to neutral formats such as
STEP.

(3) ACIS and STEP .

STEP, Standard for the Exchange of Product Model Data, refers to International
Standard 10303, Industrial Automation Systems and Integration - Product Data
Representation and Exchange. EXPRESS information models describe the data within
a STEP file. EXPRESS is an information modeling language that has been defined as
part of the STEP standard. Since the data in the STEP file is defined by EXPRESS
models and not by the application that generates the data, STEP is more suitable for
neutral product data exchange, such as product ID’s vendor codes, etc. SAT is the
better choice for 3D-model exchange between ACIS applications since it eliﬁlinates
translation. The STEP representation for 3D geometry and topology is a subset of that
which can be represented within a SAT file. Therefore ACIS is a very good choice for
the implementation of STEP geometry and topology. Users of ACIS-based products can
benefit from STEP by using it as the primary means of data exchange with NON-ACIS
applications. This would eliminate the need to support several data exchange

solutions.

(4) The ACIS Husks
Customers can extend the ACIS architecture. Many of the ACIS extensions are
encapsulated in software modules called HUSKS. These HUSKS can be PLUGGED

into the kernel and thus extend the basic technology in an infinite number of ways.

Many of the available husks can be used by A Corporation to realize the DATA
EXCHANGE technology proposed in this decument. The most applicable of these
husks is the BODY HEALING HUSK. When data is exchanged between different CAD
systems small gaps can occur between surfaces and other geometric elements. This
occurs because each vendor uses different geometric algorithms that work to
different numerical tolerances. The BODY HEALING HUSK is designed to analyze a

model and repair many of the geometric and topological problems.

3. 1. 3. 4 The Data Exchange Engine
It is proposed that a DATA EXCHANGE ENGINE could be developed using ACIS,
This engine would implement the many to one data exchanged paradigm described the

preceding sections of this document.
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The Data Exchange Engine would be an integrated data exchange environment and
will include the following features;

e Data input output modules for reading and writing STEP files. Other modules such
as IGES , OLE4G&T or direct converters for popular CAD systems. These modules
only need to translate data to and from the ACIS internal structures. This

implements the MANY TO ONE concept. These other modules might be developed
on an as needed basis in priority order that would be determined by need.

* Real time rendering for visual inspection of the models being converted.
¢ Visual highlighting of problems in the models
o Editing functions to enable interactive repair of the models.

¢ Scripting capability, using SCHEME, which will allow for fine-tuning of the data

exchange process between diverse CAD systems.

* Reporting capability that would output a textual report of the conversion process
and the state of the model.

This is not intended to be a comprehensive list of the functionality of the Data
Exchange Engine. -

(1) Required Software Modules
The Data Exchange Engine would be implemented with the following software

modules:
o The ACIS 3D Toolkit.
o The ACIS Body Healing Husk,
o The ACIS Graphical Interaction Husk.
(2) System Architecture
A proposed scenario for the architecture of the Data Exchange Engine is outlined in

Figure 4. It consists of several input, output data exchange modules that utilize ACIS
as the engine for implementing the DATA EXCHANGE BUS.
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3. 1. 3. 5 Conclusion.

We have outlined a proposal for a DATA EXCHANGE ENGINE. This engine would
be based on the ACIS 3D Toolkit consisting of the ACIS Kernel Modeler supported by
various specialized Husk modules. It implements a MANY TO ONE data translation
strategy thereby reducing the cost of supporting many different translators. It is
proposed that the main Translation format be a recognized standard such as STEP
supplemented by the SAT file format which is the native format for the ACIS kernel
and is widely used in the industry. This solution will allow the data owner to maintain
their data in an independent form. The ACIS kernel will allow them to access their
data and manipulated it programmatically. Data owners will have the freedom to
manipulate their data independently from the CAD system that produced it and thus

be in total control of their investment.
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SHIPBUILDING

New Market Opportunity to Further
Extend CATIA Growth ’
A New Generation of Products

N

References:
Americas
Chrysler, General Dynamics Electric Baat, ITER, P&H
Mining, Pennsyivania Power & Light, Techint...
Eurppe
ABB Fliki, Deutsche Babcock, DVO, EPZ, Huels,
Kramz-TKT, Lurgi, Meyer Werft, Technip, Valéo...
Asia
Chiyoda, Hanjin Heavy tndustries, Kajima, Samsung
Heavy Industries...
Auslialia
Auslralian Defence induslry, Transfield...
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%DA SS5AULT
SYSTEMES

CATIA STEP
INTERFACES

DASSAULT BB
SYSTeMES B

What is STEP
randard for the Exehange of Urodbe s model data

STEP Strategy

1

n A series of International Standar (i 1 G303) for the
computer sensible representation anid exchange of
pracuct data (mechanical, elecirical, ...}

o

A neutral description of produsi data throughout the
life cycle of a product independent of any particular
software application ‘

o A base for neutral file exchange, sharing product
datzbase and archiving

!
:
;
£
§
i
2

Daddapn | kriifmts, Inlroduclion 1o GATLA STEP Intcdaces 370709

DASSAULT
T SYSTEMES

+ STEP support both exchange and sharing of
product data

P Y N o Ty

DASSAULT
SYSTEMES

Pilot Projects:

DS Involvement in STEP

AeroSTEP / PowerSTEPR

ProSTEP

PDES Inc / STEPNet

ISAP

VCALS (IBM Japan) X
i

Pagsaw T varcmrs Inttoduclion ka CATIA STEP latetaces 970709 P




DASSAULT
SYSTEMES

AeroSTEP project:
9 40203 in IS statis

Major projects

o Boeing, GE Aircraft Pratt & Whiiniey, Fiolls-Royce

o CATIA, Unigraghics (EDS), CADDS (Cv

o Used for B777 sroject from mia 9e

ProSTEP project:

g AP214 in%ﬂs status

7 Eame geomeiry as AP203/Fart4z
o CATIA, UG, HP,SDRCG, PTC ...

8 Testrallies pariicipation

Madiain T 8 r¥IEs

DASSAULT
SYSTEMES

PDES Inc / STEPNET Tests
2 Extensions, Upward comparibiiiy
a Model Quality, Accuracy probibess
0 Round iests, PDM Net
International STEP Automotive Project (ISAP) :
0 GM, Bosch, Ford, Delphi, BMW, Mercedes, ...

" BadLaLy T FIUTIMCS Lo 1

Wlroduction to CATIA BTEF tnisrlaces 870709 8
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Major projects

0 CATIA, UG; CV, ProE, Intergraply, SDRC, Syrko, ...
o AP203 /7 AP214 interoperability
a ProSTEP and PDES Inc working iogather

nDaSkAA S EYSTIMIS 08, 40

AT SPETCMES intraduellan io CATEA BTEP |ntertacas 370703 ¢

{CA TIA-CADAM"
[ ____soturrons )

AgroSTEM, PowasrSTER projzot

Issues and Concerns :
L Data explosion ;
< File size Increases when converted from the CAD/CAM system to STEP
< PART 21 specifies all data in one fite
.1 Tolerances : )
@ Incompalibility between CAD/CAM s ystems core modeling tolerances
@ Need for a "healer* when reading the STEP fife
2 Verification from sending system o receiving system :

< Mass properties analysis
+  Center of gravity
« Yoluma

»  Number of solids count

Wuctuclon ts CATIA STEP Mlartaccn

Dsbaad SrENGE
R
ik

4(04 TIA-CADAN"
-m:um-
ProsTEP grojact

ProSTEP Round tables:

8 -Round Table meeting every two months :
" © Dassault, CV, UG ,HP, ProE, intergraph, SDRC, AutoCAD, ...
= VW, Bosch, Mercedes, Hella, ...

& To ensure high quality, compatible STEP processors (based on
AFP214) which meet user needs

H - Tohave such a capability in place by the time that the full
International Standard version of AP214 is published

U Accelerate development

DUSSan T SrgTEaS Milioducuon 10 CATL STEP Inlsctaces

1O TH ez FlETef g el s,

OO A | Ardiri g 5 apey

12

ODLRIAL P ISR L s




%CA TIA-CADAM"
f __ soiurions 4

Initernstions) STEP Attomobive

urojzoi

ISAP objectives:

h Accelerate use of STEP by international automotive industry

o Demonsirate STEP based data exchange

o Integrate Europeen and US STEP activities

o Evaluate application protocol interoperability and testing compatibitity
e gonfiguration controlied design (AP203)
o core dala for automotive mechanical design processes {AP214)
¢ drafting, sheet melal, electrical AP (202, 207, 212)

1) Pratical pilot test for exchange for systems combination

Stagiant geEIursya 1

GATKm T SrSTEaly Inbaduction 1o CATM STEP inlerfscen 34

~8g1 -

H

.#JASSAULT
SYSTEMES :
Status for different APs
AP203 / Configuration Controlled Design

2 Product available since CATIA V414

o Intensive test thru PowerSTEP project

» Many tolerance/geometry issues solved

o Several updates made in following CATIA version

o Today "state of the art" according to main STEP
development associations and competition

|3
b
E
3
'

Introductlon 1o CATIA STEP ntadaces BFO709
A EALY F Y Flantd

DASSAULT
SYSTEMES

Status for different APs

AP214 / Core Data for Automotive Design

b Product available since CATIA V417

o Shares and have benefit of common PARTA42
(geometry) with AP203 '

p Updated following ProSTEP association
recommendation in CATIA V418

a “state of the art" according to STEP development
associations and competition

DAFSMAT SYFTLNE Introduciion to CATA STEP nrtacas 370709

#ASSAULT
Y SYSTEMES i
Status for different APs

AP221/ Process Plant Data & Schema Rep

0 Prototype available since Decemizer 96
n Read and Write capabilities for:

Assembly and Connection of Material

‘Specification by property or by information content
Baslc geometry

o Participate to SPI-NL

> SOIRSMATATEHWES LA TR

Pansavm b ori ituts Inticduetlon 1o CATIA QTEP lnMetaces $70700
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SYSTEMES £

STEP Interface products

CATIA 4.1.8
[J Support of curve_bounded_surface (CC2)

1 Support of PART46 (AP214) colors, layers,...
I3 Support of minimal subset of class 1 (AP203)
[ Support of assembly structure with CDSR approach

CATIA 4.1.9
3 Support of mixed geometry

(1 Usage of CATIA INITIAL MODEL for visual
presentation options, tolerances and unit

. hUELLLP ST B P

Intradwcihn 18 CATIA STEP Ininefucn 3

DASSAULT
SYSTEMES

Pilot Projects:
0 FlaciSTEPR (defining AP227)

DS Involvement in STEP

. Prototype available .
a Partnership with GOSET, representiig french
government at ISO STEP comimitiees
Propasal for Interface Certification on AP203 made

o RISESTEP (EEC project with Aeraspatiale, BMW,
Renault, Matra, ...)

Demonstration available (CORBA architecture)

¢ Contacts with AIAG, GALIA, JAMA, VDA

SR KACK T SYETISCY R A Y

SALLAAT SYE IR § lavcdauciion 1 CAYTIA BTEP inlerlaces 70769 12

DASSAULT
SYSTEMES

Data Explosion

STEP Issues and concerns

0 Fiie size increases in STEP formai with more and
rore information exchanged : 2oMEf sparny
¢ Net change : exchange only what is changed
. o Standard Parts : identified parts are not exchanged
o PART 21 specifies all data in one file :

¢ Define links between files (in process)

BOALALK T S TH I NI g A 0T

Fnpp—— inlroduction W CATIA STEP tnlerlaces 70709 |

DASSAULT
SYSTEMES

Tolerances / Accuracy

o tncompatibility between CAD/CA#Y systems core
iadeling tolerances :

S E

STEP Issues and concerns

@ Need for a "healer” when reading the STEP file
2 Round trip test OK is mandatory .
o Geometric data not used only to descrive parts but
for meshing or NC tool path
o Satistactory tolerance needed

» Lack of definition of "valid model” for a receiving
system

@ DATEAULTBTOTTMEI S 4 i#07

DASIALT VS IAEE Introduciton Lo CATIA STEP Inlariaces $20709 1




3. 2. 3 MARITECH

FRIHEE: 984 1 H 28 A 13:30~16:00
FREIE AT MARITECH Program Office : 4301 N.Fairfax Drive, Suite 700 Arlington,
Virginia USA
Office; 703.516.6015, Fax; 703.516.6065
e Mr. Robert Schaffran : MARITECH Program Manager,
Defense Advanced Research Projects Agency
Mr. Andrew Dallas : MARITECH Deputy Program Manager, Office of
Naval Research
Mr. Ben Kassel : David Taylor Research Center
Mr. Michael B. Ferguson Jr. : Maritime System Technology Office
AFER(1)MARITECH B/ E £ (ICASS'97 B> OHP EH)
(2MARITECH Advanced Information Technology Projects for the U.S.
Shipbuilding Industry
Robert Schaffran, Andrew Dallas
NE:
13:30 JSTEP Introduction
14:00 Overview MARITECH

15:00 Discussion

MARITECH i, 7TAV A BN E- LA EREROEELROBEKETHS. LITHR
N9 DTV ZRBRENNTEY, 1998 £F T 5 FERO2EFEPHRT 75, HFED
ICCASO7(ER ERDEBL2H)ICHEV T, MARITECH 7aV=2bhb O ENHHE -
TELEORER LT, SRR S LE o, SENL STEP Hff&ICALL T
TV NOEEREBLTVLS TR, E, TV NORNEEFRB LR INATEE 2)0EER
OERBELLIZERTES, |

(1) MARITECH: . ,

it & 1993 407 AV BAFAS National Ship Building Initiative 707 Z L% 8 L, =
DRI, TAVABEOERELL - EHEMICEAZLBPHEALIICTAD, T AU ADE
MERZETETAHLOTHo, MARITECH HEFNFOREERZETHY, TAVEE
(NAVY)EEoh b BEEHR TS 5 FR(1994~1998 E)D 7l b LTRRLE,
RTRIL 230MS(H 290 EH)YTHH, i LR, FEAEDT AV E REE IIERE S
ABETLCEY, BHBMLETBEOEEEERETIEDO) T ST YIRS E
R Cho Tz,

MARITECH EC/AT 7uv=/hTik, BMOBRMEM I TESEOIEMEaAMHIET D
BIERETR AT AOBRELFEELBLL THEEXN TE/, MARITECH IT 7u¥
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=P THEMT R EAZRO 5 SOERICSHEL, BRI LU BIRNII B oY= 7%
BRI
1) Product Development:
- Cemmercial Object Model of Products/Processes for Advanced Shipbwlding
System(COMPASS)
- A First Principles Approach for shipbuilding Integrated Process and Product
Development(FIRST) ‘
2} Supplier Relations:
- Shipbuilding Partners and Supplies’ enabling the Shipbuilding Virtual
Enterprise(SPARS)
- Electronic Data Interchange and Electronic Commerce(EDI/EC) Between Shipyards
and Suppliers
3) Factory Operations:
- Shipbuilding Information Infrastructure Project(SHIIP)
- Process Improvement Tools for Ship Construction
4) Policy and External Environment:
- Maristep Ship Product Model Exchange Project
-  MARITECH Agile shipbuilding Tool Kit(MAAST)
- . NSnet
5) Life Cycle Support:
- MarniSTEP

- Process Improvement Teols for Conversion, and Repair

(2) COMPASS ¥ =h:

RRE By, (AR . it (R, Windows -~ ADEMARE -7 —EHB L RTLERAETS
Fav s Cdhb, Intergraph @ Jupiter AT ABRIOTRY =/ MOEOEHT LD,
Microsoft > COM/OLE ##i%EREICHEHAL T 5, Eioit by 7o i1
IR =N b AT IR ETHLOROT, TAHENOT A TOERERE O/
WEERERFS>TWAEMBFAL Vv, R7 ol /T M AT LT —F TR TIEE
{Zh I AP203 #FIFHL T 548, EHEEE COM/OLE #8 AL Tn%, £k, 7ri=Jtd
FRRIT98 F 6~7 BEICTETRONAINIZLTHD,

(3) FIRST Fa =}

COMPASS Tt a—H AT LML L2700 =/ NThHhD, BHRE. =70
TN, WARAEEE BT S, COMPASS TR LM EF L2#EL, BRIV —2R
FtEXEEEY VL BB E Tl Rapid Prototyping(RP)IZHF| H FTEE /2 5,

(4) SPARS Fr¥=Z}




EMSHEBET TS IATEOBFRE M TEHRIB A EY —3(Virtual Enterprise
Serven) DBIFE L £OT R AR T A7 o=/ THD, IRIETERBITOH LN
NIIP 7FuyxZblSoTHEY, BEFO NIIP F— AX—DZ@3A 7ol =7 OE B -
TWiphiontz, STEP WV — R #— T35 STEP Tools,IncH AL 3—THY, EEHm5iE
HLTWS, BAFIZIE C++, JAVA EFBEZFIMHL, 7 —4ZHICE, ERMTERBO AP
ThD AP215, AP216, AP217, AP218 ZRHL T3, REOY—/3LrIFAT ML T
HEOHRAB ST — 252 BUTE, FREB VAT LTI RIT LA LD
(M7 —FIT AT AILNTES, Structural data model exchange & Pipe and Structure
exchange 7 €%, SEOFEIZTELTND, -

(5) EDI/EC 7ux b

BEFFSATLERTEOBREI R ET D00, FUINMENFCs DT uMAT
BRLEBO Y= Ths, BROIZIaz=r —ial Fife 7 — ST BRIEBEL - T,
18 DBFFTIATOFUENBE I ZudilfEot, 1S0O HHE THS P-LIB BELHRAL
THY, EH|TIT Internet/Java #F|BL T B0 ZE,

(6) SHIIP FuaP=sh :

EHRFHCEIEFER7V—AV—JORRIER 70V =/ ThD, REFLMER
FUCEAERAL T FERDBINAVT=TOR BN BN THD, EEWSH DU~ —iL General
Dynamics/Electric Boat #£¢> Tomas Rando X C# %, 2 1SO STEP > SDAI 38 Binding
BT, IDL/Java WG @7 Y=/ N —4 Thdhn, FErk C++ late binding T AP217 %
FIHLTWAEDOIETHAY, Java T IDL A4 72— R TOEELRFINTNELD
TdHhbD, 1SO STEP O WG ~bF w7 —2F| B O D EFE Binding & Z{BEL T
2 . ,

() 7R BRY—VERSTT=Ib
BRSO T TLHELZ L OLCLTOEPREDHERO TR M FI AL T,
T RN ERIET A7 2V VTS,

(8) Mari-STEP Zu¥=2}

BER2ERBHCAT AR TO, 3-D BEETNVT-FOLER el THD, KE.
ByE BSFHMEmTIC, BRI, EL IARSSLETII, EEEORWT —F B R
2L, STEP HHTLL Tk, EAA)IZ STEP O3EM % Application Protocol(AP)% il
RT50T, 7ul=/MRBOF LD AP ORBERIZEX T RNWEDZE, EL, &2y
=R T, IS0 BEHORBLEL LB HEEAALTOBRT ThB, 7,
Florence 2 ZF LB AIM 2 AL CWisv koairbhdbho7z, Computervision Inc.,
Intergraph Corp.72¥ | 4 FE¥HD CAD DT —# R WMEIT - T3,
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(9) Tool-kit MAAST 72l

MAAST T, g RAe oL, #Ee), HHEe. oHeYeiansk s - BiEE T
HDEFEHR 7L —LT— 7 REL. KEERFTR2EOCHBEm LRI 2= TH
Be

(10) NSnet 7u¥x 7k

TAVAEMEECHL, BREREFCETFHRE S LERFREER I I-DOOD
Tz b ThD, FEREI NSnet $1 )4 F— Rk b Web Sit ZHHEL . ZZIZAE #
ODBFFATIY, P~ FeHE OV — AR ZEBL TEAL TGO,

(11) WmELEED

MARITECH 7o =7hCid, EMREROERA 7705, BR, BAZENSEILD
ENEELR TS,

STEP ##ifiZBAL Tid, ShipAP ORELL TiHa—ay EEOSMBENZLhHD, F
FEERBRLEZIIHL THI -y " BEFICBALVIFTELEF> TS, HEE® Ben
kassel it STEP REDHITE THY, ISO BT P-LIB BFED WG ZLBMLTWD, &
TeEEECHELTUL. TARM 77 —F%F AL TWD 120D 24D, Implementable ARM @
FIBLBILTABL5THD, DARPA THHEE 2-IMSEREEAHLLTHRALTEY, B
A0 B TP 1SO DB EEFEL T 5,

MARITECH 34 FEREEHBEREDETHY. 02 2Mpo0k RRELEELY
FEAN— 3 ENATFIE, SHEMARITECHIZT AVABENAVYYD 5[ #d .
ARV VAT LR EEBRVAAFPHESR—AOERVATLAOREZ BELEBZ T TIT
EDZLETHB,

MARITECH 72 =7 BB LABX (AFELHQ)) 0B XBHROABLLLA T,
Web Site @@ URL {T http.//www.nsnet.comTéH 5,
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MARITECH XEAM T EAREHEER 702

Robert W. Schaffran, MARITECH Program Manager
Defense Advanced Research Projects Agency

Andrew Dallas, Deputy MARITECH Program Manager
Office of Naval Research
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1993 iz, XERFEERTE-HE T, £EBEMI > T7« 7TERBSHE. XEOD
ENFORMESIALTAT TOBKORZERIIEOILE L, SHTEF/HHEFER
DEEREETHII . AFBACLHATLHATH » 2. REC SV TERIET
FThid, BEESECEA TS, BEMICEC D, BRAVEEN, E5ZREISOR
EEABRS LTV AMF L EMTEOES»RETETEROREREIIEST 2. &
A =77+ 70EMNE., B hobsHEmerRst, HETE, FLEREE2EARL
DESIZIEN- PR BAMPRTREETEISIINKXEELTIEORRENIZ LT
5

. MARITECH 7T 75 4l2, 2EEMA VT 7« 7OEEEETHY., XEERTEE
HETERT D5 » EFTE(1994 £~1998 EYER TS U T F L TH D, KTUT 5 LTI,
ERTEOMMBR, BET oLt X 2XEFTIRDOHEMMARDFEHLL. TIIRE
¥f75. MARITECH 70 5 4% 29—k LIt & 25, KEHELREFNBOREE LR
STELRBHIZR. REOXEENRELZRFTESZEV LI L6HHRTNERS
LI EAESMIR s, FRICRFEH. BES 0DV I 2T v IRBRI
nE, ELEEEARIELR, BALLOEBBTE2EEL 2N RSV, EDLDIT
2. KEERESE, KO E2ETTHLENS S,
Bo*HRELT. BEAOBEZICESAEL, WAL TUHEEERMT 50 2EET &,
- B, BAoOY TSI v 0lMR, BREEBET LI,
C BRAELORED. BEW, BAIIL s THRABOERF L OBBEKH =EIT D
&,
- ROV HABEEIINMNLTL, RFECKHRBERIT, BETEZIENEF S0,
AMBIUHRERERAET S &,

MARITECH 7o 7 Z L0 RT Do, BRI SERTREHREEFHERERITT
BN, IT #F YR, RITT 508, XKEERFMIEERSNE TS EHLTER
HENERETENWDI IEABELNII R, IOHKIZAE 3. 4 EHISELZRER
EiFl, BAREER A7 LI X - T, GHEREITE HUEMR. RI-BE. 74
THA IAFEBECUSER IV F A 22— LEBFMICI VI TEBRLIIITRETDH
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L, BHHENOXPIIKETHEZNLZLOTHE,E, REOEMARRETFOSHFIZ
ELSIZ722AT5ITE, ZTORFETHTNEESRALTBD D70 %K
BiIirET HIHEESSFL T3,

HETHE, MARITECH A =77 «+ 7%2HRAL., ToHGE, LREESeEREAZY
SUBIFENTWVWA%EERET, MARITECH IT E8HoBKEER., €88 rF =2
— L&, Bk, SHEORKERT. BEORZHOERR. V7547, KBS
FHrouLNEBEERF - LORMRI BRI AL O NBTFEBA V7 2RAET
B xThHA, ‘

ERAE#HS A7 A

BRI T 42—

BRI2TA 22— LR, E0D0R LIV -XRHDEZOND, Thbhb, #
SR TEBEE (ROMELESGE) . FHR - 8ff WESIELEZTCORNEREERRE
;. BEUFA 7917 0xE GIELEEE #ItnTHhd, BHO—FEE2ELLX
BILELRETO®N, B, B8R LI ¢4, EHEEHFCE - THTRBEH S 2
FLTHDETELRLE, RO AFLR IV T 22— L02TOECIIRIET TN
Hhashl, 2702 2ER L TR LD T, &MBREIF AR LA - FOEHEEE Y
— NP ERESHIDIEBTES, ARFLA-FOBERETEY -LVIZ, oV ) 2 -
a e OHEERATITELRRERY )2 —2avhoT, £2&7 o A TR LIE UITHEE
TerEUEETHB,

Lo Lhs, Iy F 42— L2E5HRCTI2HBL 27L1E, E—DIT Y
2a—Ya v LTREXTES, -7, EMBCHART IERZAT L1, BE<O T
Ny F-PRETLERDHE V2 - a v LERTALENH D, 7577 F
TUABBEOHEIHILS,IT V) 2—vavizBigfesh, HEOA 7> - 7—F
FOFrRERTILOTRITNE LR, YAFLDAZEILWVW-T, ERAT ¥
AT LDHARIE P —HIERT 2ORERTHD, L7775 -7 F - 7L BE
PE0oTH, BEKENREFZELLEWARTS S,

ERIT S RAFLDET7 = — X2 MTBREETHET L. TO2&EARE-EDT .
i1, ZBTHVWSER I VT 1 22— LDL£EHERTH S,

BWaHR e TBHAE 7 = — 1k, BN, NETHRBEOMRE. Ao, v -7 v
T4 o5, MEERAHCAFL, TOHMZ L > TRHIZTBL 2 NIET
5, DHARLDLE, RELAFLOHAAS T EHEBROBELRL S, AAEBRD
FEII>WTIR, ETICIEEE L <A, BEEFLEEKIZIIIESIIER R L LA,
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TOMTRPEDOLXAHFERENS, &5, £ 27402 F-REBEMI» O
WMEPICE LT, ERNTNORFNL, Ny 27520 FARZIOIINE. MBOARL
BECERTH D, YITL., WOTLHEZEOMAHOEIZREIZHIET iz, EFEM
HMBICIDHEBRIC T2 ATE L EHAFTEIRTH S,

Shipbuifding Phases  Shipbuilding Activities

22" Concapt : )
. Formuilation * Market analysis
" and .: | ® Product development

 Marketing - * Estimating

e m esai e Marketing
» Dasign :
¢ Material procurement
* Production
« Repair and maintenance
* Scrapping

" Figure |

The Shipbuilding Continuum

FHHZE - BET = -, #E. BHEE, 840 3 BRETEERENG, Z07 2~
ZTRRET AL LTI, Wit - BIMRESRENLZLOTH D, RALREL THOM
POVERSSETHY, 8L - TREA T - LiR3, I ToEBIIMARE R,
BETIDIIERASN S, HHOEBEHRZEHEMIZIZIBETE SN, TNTLHELFRLUAL
EDLEBBOHAPOHERERELT I L IR 3, LrL, HEEFALCETA2HEED0T
Bz, RPROVBHRABTIZ LD THS S,

FATHAINKET 1 - Xk, PROVBEOKBLEHOML P LELOT, #4
At - BWET7 s —TELE LS ZERAEREN D, L, BREEZCIEWSR S #HE
BREFLIE, TOBO—455*FBUTEFL WA RTNITZCAVECEVLKSS, &
GEFLVEEFRTH2-00FHRIZ. TOBRRACEDL - TE-REL-ERTENSBRHEIN
Do H-T., B, BHORERA TS/ T4, BROBECHEH CERFANTET I Z 23
<l xBd,

RIIZBET7 - XOHEDEBVERTHE., BHALKIT v AF LBV TIRIOE NS
BBTDIEAMBETSS,

Ak ITER _
GERRITERI I -2 282 L0 L, FIRIZRR&5 0, ERTEBICEHYR
W 2742, IEBIRELRLOTHALELAHY, HEEFTALLEA LS GETRITA
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S, BRERETALOCHRELLY Y 2 -2 arid, INTHOEEIBHL
THERTHYIENTETH S, /. EREESFBENTH I O HBELENTFHT
ETWE RV, BRIERGIZHARLEZY Y 2—v s VAR ERDH D -HIZE, RO
BBy ARET 20T V) 2 —va v e EBEEL B, FREY—LLVARD
EHTERINRE RO 2, ERMEERNAREELREFIT L. EETO - XicE
DEATVWRITR Y -V a—YaryaERTLIIEMNTES,

- Cancept Farmulation Detailed Besipn Life-cycle
Charactesistic andMarketig |  amiConstruction Sopport
Type aof infarmation Varied Design and canstruction | Design and maintenance
Granularity of infarmation | Coarse-moderate | Fine Moderate
User qualifications Varied Yery aroficient Moderately proficient
User reguirements » Quick respanse |+ High level of detail « Update product mn@el
» Remote access | » High quality + Latency of information
+ Remote access « Remote access

Tuble |
Vital Characteristics for Developing an Advanced Information Sysiem fur Shipbuilding

IOEIBBAMTEREROS ERTENTIT VA7 L0METR., KO 4 >OME
BEL B,

"B IT YRFLR, -T2 - T—FF7 7 F v EBER-ZDT7FTO—FITLORFL
irid oy,

BRI T A LFBUIEBINABHRET IR, ERITEDEGENLETDH D,
ERIT Y27 LA XBTNEHHIEHEE 2 -T2 T, AB2BIZLIRK
ERttETH D,

cERAIT VAT LEYR-FTEY - LDRF - MRICY - T, BRTESITTIT
EREZBL2TNIE 254w, XBEHOTEELNTE LRV L, ERERZITER
ARG TELSRTOERFER*BET I B8 TER,

BRI ATLET R -bTEYV-LNORBOBRIIENTIE, EHRIEFITEREY —
FLZINhER5h2W, Y- LOEALERFREER TS0, EREBESE LIV
Tzl ‘

MARITECH ##Ef 70z 2 |

MARITECH 70 ¥ = 27 b T3, XEDOERFTGPRESF THSIFI A2 202D ILEL
ENHEAGODEFLHEHRBEE 2T LE2HE - BHFTH 5, Z0Y X7 4iE, AR
XBEOEBERBE®Y N -ML, B2 TOBHORT - BE2EREICT A2k 5,
EMITRA7 LDORRITH L MARITECH i, B0 4 SORESICR D EATH S,
WMEEMOMRBELEIZ, KEEMEREF - L2EAT, BRIV 7 4 =2 — LOHE
HTAIY) a3 ERBHLTWS, [T OMEELYE - EMREZ L IHETHERELL
Ao, EMOBEELIUBHITFLE VR F L5 YR+ TRIT Y- LOMBIZEROEA
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TWwd,

BEX -2 THED7 - ¥ 72 F + 2EFRTE Y/ Va2a—a ORERET I,
MARITECHTIR &7 OV 2 7 hiZHLEAD b v L NI OBREHETFDLI LD RS TS,
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 this information will ¢ archived weekly 3t the “News Archive™ button at the
left.

Anather aded resource at N3net is information on [ate-breaking news items.
relavant to che maritime indusry, like the anes above, Shor descripdiany of
the ncws siarics will be provided here alnng with links 1 mars information,
Pana are in the works 1o add fargms for oaline discustions of hat tpics,
These stories will also be archived agthe “News Archive™ bution,

Figure I1.
NSner Home Page at http:/iwww,nsnet.com
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LLLF - DPRVBAFE -0, HEVRF-FICHENENE., W HEEOR
FEDDZAE— FHRHELS TLE%RKLV, #-> T, NSnet BREI VT YHREOSFIZH
KEBWVWTWS, NSnet 7Oz 2 pid, UMTRI (University of Michigan Transportation
Research Institute I </ 77 > K22 EBI AT Documentation Center Catalog (X &b+ > ¥
—AYUT) NDFYFA T2 AR Lz, F/z NSnet Tii, UMTRI i TEEA
BOPTOHBEER DA 4 0T 72 A LBREEL TV S,

NSnet 702 =z 7 bid, BREKAELHAFEEASIURTOAFCLIEANRT L 3,
INIZED, EMFOALBITESTH IV RBRPIZSH LTV B —FEICEH< =
EATER LS, IORR. XECHEXATIr 5B L0 0BEAEBEENZ0T. £
EHs GBS ET S,

ERRUEE

LA bsf <7z 9 2D MARITECH IT Y0¥z 7 M, kBEFELTKEERTEIIL T
AT RETH D, BRIV T 1 a7 L0LTOEHIRVBALILLTWAHR, Zhy
SEHTITr R NE L O VWERNEED, 2BE{BINTVS, EVR2ZAFT V2
7 b BEa7F-5EE, CEFRTE. AAKTREY — L. £358 CAD VRML, Java/STEP
BRE7F—IXH]. BLIUCOMSTEP X 0 H T, EREOHRELBRMAIFLETS 2.

EMEHRA 7 SORMT. AR, BHEELELSZE, v (7YY —232) O
B, aYFYyYORRBRIHT 22 -F—ro0ESHLLELH2LDLBEEN S,
MARITECH RV =N e a TV DORARDHYR— 2T TWAHMN, T4 753 TEX
BN NETNMIRET DI, FEPLATRERSTW I EARLB B, FTLWITH
RAEID, TNEBEFEEIHE—F LETHIERLAKL, BET3IZ. bhbhiRERD
ITRRIELEADHEIRH LTI N TS B,

7Oz 7 b ENBEAEIADEHE TRV, GHRTEF - OEHRETLBTLAAT
SZIEHTELLIDIIRZIR, TOMICEIBETAThITRS L VWEBELR TS F+ L
YIUBRBDLERBLT VD, HHRPF+ Ly JICEECIRVEAD2HE L, BEICE-
T, RBT20LEETHSS, LrL, XEWF+ LRI 0EHAITNB2L LA
2V,

EFEOC, KHOTIRBEZ ZhIETES3 v FEBRTHY. MBRIKERZALTELS
Tiizdhnic. IT OB THEEFIAT I, EMFORLFIVELECIW-LOTLHBI
FrZEATES, BOLUHELIBRET S, 20 IT ABET IR, S8 RITNIERS
TV, REBLEBELOBCRELEBLAD I IOINREETIR, 25Vl iz L
W,
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ERFOBONBTHEOEBTHF— L2 BA TR BEOT— 5 2 {ETHED
BLITInk - THREEENZ, [TIoL0, BRNEAOHBEE SO EBE,NTEICI XS,
V7547, SRMEBH, B ToMEOBTHF—LA TS DLTMIINS, HEE
WIZBRF LT ELKBOERFAIZE T, ZO0L3FTOF -3 D EEVIDITFZE
L<Wigad b s,

KETHEZIN S ICCAS 2000235\ T, MARITECHIT OBEREESHREL., ER L=
HE DR AT TEDZ L 2EL LD TH D,
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32. 4 NIIIP

(1) NIITIPk®R

NI 1 1P (National Industrial Information Infrastructure Protocol) 3KE® 2 1
AR 0 2 BT L A EERP I BRIEDOLHOTTI 22 b ThH D, TUTz2
PTRFICEEBRENA V2 — A B RBEEOHE BHEIERE(Collaboration) & B F
#HLE [(Electronic Commeice) D73 DERBRETHWNA-F + LTy ¥ —F 54 XD
EREZEBLTHPEEN TS,

3. 3. 4. 1. The NIIIP Consortium Members

International Business Machines (IBM)

CAD Framework Initiative (CFI)

Digital Equipment Corporation (DEC)
Enterprise Integration Technologies (EIT)
General Dynamics,Electric Boat Division (EBD)
International TechneGroup Incorporated (ITI)
Lockeed Aeronautical System Co, (LASC)
Hughes Defense Communications

National Institute of Standards and Technologies(NIST)
Rensselaer Polytechnic Institute (RPI)

STEP Tools Inc. (STI)

Taligent

Texas Instruments (T1)

Concentus Technology Corporation

University of Flolida (UFL)

Wright-Patterson AFB

Tl 22 P AOWROAZZBEALTiZ. BMEERMT (NI I TPy Y —Y 74 K
3.24.1) BRWHREEDN—F T LI —T 34 TOEBEREARBRBES X 5 H
DEAFRTONTWVWS, Thbb, 7027 FETE LD, EMEERZS—-F+ 1
IV -TI3AXDDOHEEA 7 7BEEEBRRELPOE U/ >ILHATES, F
7w BRLTHEEORERRBII BT SIBNRBHE VY- 2—FTHONI T I
PEBTHLNEEHERREERA V77 2F0W5H, BEMBRIER LI LOCR
FELHEEINTVWS, 70227 oBREI-ATREE I KEREENAFEREIRIZ
LHHROBFHHFLTREI S FIABEIN TS,

F7O0V s FOFEIE TRP (Technology Reinvestment Project) NI 1 I Par
Ve T LOA N TFEGSOQOANAEXE STH-ABAL THRYHEATEY., 94
EQGANOEFENIOOFEIATTR2EEIEDLNT VS,
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(2) NIITI1PORRAERIZOWT
NIIIPoORRBIEROGLTZ)AZER/MFEAGNSEIDIZSEy F7Ooby A
IR AN ZNREHREFBEAEN TV S, (B324.1)

3. 2. 4. 1 NIlIP Processes

IITHEBRELT - LITHEE 22072 -XIZH T, EHITD 72— XHA%R
Hopwd A 2 LOEFIZISTTHENEDHEN TS,

T, RUD 71— X9 4F9ANBOTHEI 2ANE SN, FXTREILT «
PEUF 4 —RE—F 4 (FS) KXDHMUTEEOEBRIMTbRE, F/h. BRY
AZLTR, V27 LY AT %7 7F +—%fERLT, W< 22D F VA IZLBFE
pfbn, FZCNI I IPORBTA-F v hT V9 ~T 54 APAERDHZLOT
HEESATE N, | -

271X I39B8E1ANL99FE3AYHEIFAINTEY., BEMIZENI I
I POBHTA—Fr VI F T 51 XOREBRENFTONSTFETHS, “O7
1~ XTENI 1 PERLEHE, BUEKOTH~ORE, HH. 2094, ¥-E2
SOV A~ MEHOBY LHESNTVS, 0L, BREMICBIY F2—F—H
NeF o VLY ¥ =T FA XY AT LEMBIRDEAD S L IRT IV 5~ 3 vV T b,
ARV =T 4 T AT L, FTIR—AV AT LAZORBIANELIFEEITE S O
FOHEELTWA,

(3) NITIIPZ7—%5F2F%»—i22nT

I)NIIIPOxzwy—FSAXEFN
NIIIPORBEOEFAVRELT 1 770y 7T P B EEOERB I v H—2
VORIV THESRTV A, TOXIBBEXAELEILINILI I PTRESES:
Y H~Z Y ROy F— D TREPTEVSIREFBAIN TV S,
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LEDR->T.NITIPTA—F v LIy 9 —F54 XH5RAT I, FOEBEE
bIFarvh—axrtNe 5y —CrHAabbhdrdHLT LAV -TREATIELATLN S,
FLNITIPYObaL3ANESIUBENGEERT A7V 27 FOBEAEHESRH
BB, TOESINITIPOIYY ~7SAXEFTANTIE, e aBRBOA—-F v
IV —FISA XAV R-2 b RNy -V OEMEDE TREEES,

2) BEHE{LEE

NITIPOHETA—F 2 VLY ¥ —FS54 XTI, h¥Eildxy b 7— 254 LT,
EDOv—7 v, IR+, HitZHET L, FO-HDEBETOER v/ yr—U%E
SEBNA TV ABEET 22T 5 00FEMIEMALEE S, NI IPTIRE
BlOaAYER-2 bRy 7F—DRBEEEEDO SO aVEERTH>OTELES XYy P 7 —
ZERGNLTTNTDON y 7RI CHBRERLENTEZ LD CEERHHERAL T
S, H3242UINI 11 POFERATIEABRENR (ELVLF 7 Toys) 25T,

© @E: A -2y b

@ 77N r—vavyOREER:  CORBA (F7V 22 b3 —Y AV TN~

(OMG))
® WEF-YORBriH: STEP (EHEEHLEE (1S0))
@ ToezRERB . 7—27u0— (7—2 70— A FES (WEMC))

|

Knowledge and
Task Management
CFIL, LWMNMC

INGOEFEMEINII I POEB A THLELASNITREEIN. #ERRGDO T
Fil il HEREY L TERT AEARBHITITORT WS,

cOMGRER~DV I NI 2730V - T LTOONEA TS 2 F OEE{L% D
TWwd, NI IPOEBABELTOMGESEIIGNA—F v LI vy -F 54 L b
BRSO EATON . FE2iE. VI LY THEDEY 25— BT
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L—LT—=20%252T,. Ay —FRSTA, BFIH, #7527 bRRIOA 5 —7
2 -AERBALLER—Y 7Ny 722700 -2 P BEOEHARBEEIATY
B IDEIUNIITIIPA VY —T7z2—RETODFINBHELLOMGEREX LT
BRAEZNTORR. R L TELL OB TEARRLIICLEZFETH S,

"NITITPEBSTEP TEEEINLSBFHREE~LHFLW Ut a2 RETLH2HTER
LTWd, (M3243) RAAE7z-X10FTCr7Usyr—vasry7obais®s8LS
TEPEEDEINE Xy b 7—-2BETTCSTEPF—~% 0Ny Py &8T5

B 3.2.4.3 STEP NIIIP Protocols

DERBNA T 4 27O, EBROEBT TN EAPBT v B 7500200
YUY BROREEN—-F+ VI VI —FI5A A BATHLDOIRUREFALDOLT
DIATHAL I NAT -V TRBEFADTF — ¥ N—2ZA~AT 2t A, @EHHETHE
EFARBEHRET L CTHRANLHARR A RET SHBROREE I SODB T
Bl SIFEHERTVS, (M3244) ZDOESSTEPRHMLINIIIPT
BREOEEFHEBL TRELERELIS L2055,

o

| NI I IPESTEPHE#®

| | PORER

Ay P I - RETOSTEPF—52 ol

STEPF—7OEREL

oo reFi
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"NIIIPTREBL V7Y S eBEIAERE7— 2 70 —-ERTEBRLT
Wa, AF—xy PROMGHREBEFRHLAEWIMCOREZRETZVWERL TH
B BITWRTORARE -V A DAY —T72—2AIZCF I ROMGOBELIL
‘LTWDE, TRx—PAIH—UCADOHEBTE, NI 11 PixsmE, HE. ~—
Frh1yI 754 IAHOEMEEREL TS, Zx—VA Y bARITIENDTE
JY - ZOBERCHT ABESNA—F e LIV Y - TS5 I PRAGICEETEILT
OHAMARDENT W5,

3.2.4.5 NIIIP Reference Architecture

CORBA
Object Services

Worldwide Product Data

3) NIITIP Reference Architecture
NITIPOZ7z:—X10FE&SH*»ECTINIIIPFOral, #7514 Fx—-2DI
HoTFoysrF-sHEF, NITIP Reference Archetecture
(K 3.2.4.5) ZOEMHEEIBONTVS, 2@TOHRRRBNIIIPFF2AY 0
FIRHLNTHEY, FORERNA—F 2TV —FS5S4 XL LTOEVRAYFIF
ERLIIEEHOENTVE, FITRA—F ALV Y 754 Z0BBO SO LR,
AV F—ARGEYF 4~ EERRTIEHERRIE LRV 2—-Y a vl oniks
REPLIEEEHENTVS, TONIIIPF&Fadty bdA7) w2 KFats)
THON-F 2 LIV Y —F 54 XeBE. BHT L0 BHESBRTES L Iz -
T2,
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(4) NI I-PHEHES o2k

NIITIPRBUTORGKHZIOY 22 b EFTEDHSNTWA,

1) SMAR T (Solution for MES-Adaptable Replicable Technology)

SMART BN—F r LT o —-F 54 X LHRAVEY A 7 VOERIABRADEET
HH, HUPORBEERL L TH THAOPHEEEOFRERET A 7L 514 L13XE
DEFTHD, TOZLPKBEOEETRIZ 2N > TVWE L OBBEERITDH - 7.

TZTSMARTYuZ 7 bOHEHERDZ, A—0EEKART TR B - -8EED
REMTLR¥EEH S A5 4 (EIS Enterprise Information System) <42 0 E7(MES
Manufacturing Execution System)»' [ <fThzdLSiz, HEOHS HEERM
ARRCZIREEEBLT, MY A 705y 1 LOHBEETEXTE5LO0TH B, SM
ARTOMAEHEZEFEHOKELFERIEOA TR, BB RATRB/RYDBEEZH
BHELEDY —F v PELTRV-TVE, RBIZBEROL Y7 — & EH LV~
FebLod =TS ARETTELIHR AT LO0HFHFEIIHT DY Va—2ard
LECATWES,

FoRRFE 2 LUTICRT.

"MESBEDA 7V 22 FEFVOEHEE AR
-MESHEHEARIIREALRZA 7222 b —FROEHEL A,
*MESOODOSTEPT7 7 r—ary7utralLBHERRARE LELTERLTD

hca ZTITIHAP203, AP213, APZ2 14 B IrRvEETNRTWS,

- ME SBEHDODKBMS ¥ Mediators 75V OES &R,
-MESBRBEO V-2 70— FLOEHEE MK,
-MESBEDODAY—~+IT—-Yzr DERL R,

B93.2.4.6 SHIIP Systems Architectu

Corporate Software developer

End-user

Design Product

Data

M anufactunre

t
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2) SH I I P{Shipbuilding Information Infrastructure Project)

DARPA/MARITECH 7o 7% 4 TE&RE®ZIT. SREFROFERLIC X 2GS
IS5V 0LDTH S,

SHIIP7UV 2 FOBRADEAR Y vy 7Y —FADA » FZ2 > FREOHE®RA
YISHMRETH D, Thabb, SHOGEBKERNOKRATHBEL LTTF -5 <—-2FH
VAT LRT TN r—varizolBy AT L0OBARBTFENTVWS, ZOHBER
Yy 7Y - FHROWRIAEEEREIZ L TWD, AAEEHGFEE LT—o0 &y v 7
Y-RFUIHHBEI, ThEELFHA L0, TEAUEELSRAEOL, ESN-BMNIE
HAROPIZ LD RIEEERARENTWS, Tihbi, E2x0HMATENRTHOD
T N—AV AT LEFLERIT > BAFERAFEIN TS, ZThoOHMMTO—
DO T BRI FTOLHAMEIRIE, A BB L TES LN >TETV S,

Ulo@ERr LCTSHI I P7odx2 T3 3246 XS I FA7 TR
FAHIZLIDERRRAOSELMBEOREER 2 LTVWSE, TOIFAYz7IRE
EFEATELERER-2L LTHEOI Y Fa-HFRBA Y 7 FHREESEOE#R(ow-
level information technologies)iZ i 2 HEHFBO LD LREERIEL TWD, Ed
=, TOIFAY 2 7 IEELLEREFHL TS, LrUHRO 7 727V - LR
BHREAHSRFELRBTELILDOTLH D, :

7. SHIIPFuoz 2 b3 FAYx7RELORNUEMAT 7V r—v a3
DFERALAEIILTWS, JavaR, £9xXRF7 V227 L—-LT—2, EY
FAXTP22 ., SHIIPFRZ by 7, 2~z POREFABRODAZTNTVWS, &
LIz, INHED7 T r—a vRBROLVAY -V RAFLESEARENETHAL S
BWEHRLBDADDILDOTLH S,

SHIIPZu 2+ 7z2—X 1442711 QREEROMNMEMBIZIT D,

(14

ARy Y — F TN 7OBRIZRELE LT, RBOEERH/ A TR
BRsEETa0bO P27 ) 7 LiE—F (ER) 2fER LT,
LyIZFI LR RTFFAF-LEBFHICESNT, TITRHAERHR
BrLOEE (ER) TERHFHRAL THETN2HRLBRTETLS. RKeth£T
LREEFTEDTABITRAZLDLVWILDTH S,

BEaXdiz, BB, FHEHEP RESMOTF - REA R L - BILAHL
WAER A TH D,

ZOYFI)AENI T I POFEDPT, Lo b LHRHAHBLOTSEFMS
ntws, BMEEFTLELTRSTEPOAPAFRAENTED, Y4211 TR
AP 203 %6H L =Fr(Visualization), YA 27 )b 2 TlEERT=(Visualization) & %k
AR, #4203 TRAP 2 1 7HH#ME #ER(Visualization)d 7 EAHTh R T
Wh,
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3) N111P-—SPAR S(Shipbuilding Partners and Suppliers Enabling
The Shipbuilding Virtual Enterprise)
SPARS7uYzZ rBNIIIPOFLWVWS LY 227 T DARPAAMARITECH @
HEREEZIT ., BHEROBEL I IZIBERELZTLZO>L WIS LOTH S,
X o7 +idVE S (Virtual Enterprise Server) ¥ V E C (Virtual Enterprise
Client) %3} TE D I (Electric Data Interchange) > T D I (Technical Data Exchange)iZ
FAEEBMTOY IS A F - EBILEIDETE2RATH D, ({3.24.7)

BJ3.2.4.7 SPARS Concept

VES - Virtual Enterprise Server
VEC - Virtual Enterprise Client

Internet

4) LITE

BLIN—F 2y NI 59 —-T54A XHRTECRERTAHL-DDOY-LEHRTHLDT,
FIZHMBREORLE (SME) AEXSMREREERAS LAL#NDT LY — ARk
Pl ORBRERI SHAEMTON Lol 22 P TH S,

o7z s b %@ELTE CR C(Electronics Commerce Resource Center) D% 4
SHRIX RT3,

5) AMMP L E(Affordable Missile Manufacturing Pilots — Linking Enterprises)
AMMPLERDODOEELEIBI 4L LVOMEREL ZTOMBEM TA—Fr A1
E-TIZAXEERTHLHDT OS2 P TH D,

BLIZ. NN=F 2 8 —T54 A~OBMEFIIVES, VCSERITTH TS
A FzrEBILES2ETHLOTH B,
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(8) HBHYiZ
NITIPTCRARA Oy bEINR—F e Loy —7S5 4 BERGBEY S TESIDIzRT

Ve 274328 TEORROLAHEREMNIZT R T 5, T WWWEDK
— A~ — P (http://www.niiip.org) iz REFOBRF BRI TN TH O WO ERBE, #
BEW. BFHMEOBROEFBHRIN TV S, TORBEBELH0EOHE
HEHIEINI I I POF—L—YDERERE2SZIZ LT 5,

Tk, 98FE2AIC0Or lando CH#&EN: ISO ABRETL ¥ 5—-K%D Dr.

Martin Hardwick, MAR I T E C H/R3B® Robert W.Schaffran,Andrew Dallas K&
FLEYF—-2a B RLAWVWIZSEZEZE TV EEWE,

F&% 30
1) Virtual Enterprise Computing,97/3 Daratech &#}

'2) NIITP Home Page (http://www.niiip.org)
3) MARITECH Advanced Information Technology Projects for the U.S. Shipbuilding

Industry, Robert W.Schaffran fi#,ICASS' © 7
4) CIF Effiats VR 8 FEERERHESE pp.2-14 - 2-18)

—160—




3. 3 STEP o FEM

3. 3. 1 STEP Tools, Inc.
B B: 19984 2H 18, 13:00—17:00
#iise © STEP Seminar at ISO Orlando meeting
# Fr:. Orlando, Florida USA
WEE . WEEHE (STEPH#EEY Y -, EIHEA)
HEER

4@, ISO # -7 V&R XN/ What is STEP and Why is it so important?“ »
W5 STEP Tools, Inc. D+ I +— iz HE L. STEP Tools. Inc. TizH X b v —DER
R LT, BB D X512 STEP Solutions L TWA 22T 3 2D — R R
F7 4 %@L THE
BEAE
() ¥—22%5 4

STEP Tools, Inc. Tid # 2 b v —OMBESORRAFT T2V, % STEP oA
Bt TH 5 Data Exchange (7 — # 3 #1), Data Sharing (¥ — % 3 %). Internet
Collaboration (4 » ¥ — & v F X DB @ 3FHBED Solutions Iz X E LK HET 3,

Cause Response ~~ __ STEP Sclutions

- More variable work - More teaming, More ==> STEP Data Exchange
load supplier involvemen '

+ Changed expectations - Collaboration, == STEP Data Excahnge
from customers concurrent engineering

- Higher rate of changes + Less paper, agile == STEP Data Sharing
to products & processes manufacturing

+ Cost driven business - Flatter organization, ==> STEP Data Sharing

deploy standards

+ More competition for - Better computer tools ==2> STEP on the Internet
skilled labor |

- Higher expectation from - Electronic design and ==2> STEP on the Internet
workforce manufacturing

i Fn o STEP Solution DRWFAIXLLTOED TH B,
» Data Exchange (¥ — ¥ 35#2)
EEARZREITHALDIIHA NI D TSI A THITHEEFT -7 DTBRETE D,
» Data Sharing (¥ — ¥ 3t4)
HBRUNFOH TS5 A F 1 - BRI LZFEADLDIBETFT - 2 EBRDT — ¥
—2OPIRET B,
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- Internet Collaboration (4 » ¥ — %« + & @ 13H)
AT -9 DT 2 ARUVUMEHEZABIZT 5.

#iZ. STEP Tools, Inc. TD 3207 —AAF T 4 27T,

O r—ARX¥ 7 1+ %D 1 —Design to Manufacturing

b4

— Rayton Missile Systems Division
H #:

— HETF -V RBOLHORHEESTH,
273

— WWW ZH A L-ER
— HMRF - I HBFOHDODFT—F 22T INT A

PFHIF Supplier data in CAD System
standard format Supplier
Future Database
A
Netscape Web Site Computervision
Shop Floor VE Design
e B
Workstation Warehouse Database

Prepare data for

manufacturing
BWE~NOHR -
— AV —Fy PTEIHILTLT 7 AML
— & O IEHEHE ORER
- EFNOEELEBW

@ r—ARX¥F 4 %D 2—Virtual Products
=

- General Dynamics, Electric Boat Division
H ®:

- fhoiEiast L ORFRERE

— EREE O A
B
- BEORET T
— BRF-YHBFOLDDT—F T TNIR
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»F1)#% 1| NIST Database Boca Database Pok Database
Supplier Supplier Supplier
Data Data Data
A A 3 Suppliers 3
| |
Staging Area Netscape collects piping data
from remote server
e Firewall
Staging Area Web Site CATIA Database
VE EBC Design
R Warehouse > Data
Integrated supplier
data with EB data
U B BN/ §)F N
— D2 F 2V EOBE
— Ay =2y EMNLT F-YOHEE %A
— 7oz P REOHERR
@ #—RARX#¥F 1% 3—Information Infrastructure
=ik
— European Space Agency, France
B 8
— TAS(Thermal Analysis for Space)D /- Hh DEBHEEE,
— M BoBAEKBE COTS ZD#Hiat
FEERSR - '
— REREAR
— DVERT77ANDF =Y T2 TNTZ
el B CATIA ESATRAN
PATRAN NASTRAN
THERMICA ESAbase
\ Euclid
STEP-TAS . ESARAD
STEP-NRF ESATAN
/ Ansys

Unigraphics SINDA
TRASYS I.DEAS

STEP-TAS Thermal Analysis for SPACE

STEP-NRF Neutral Results File
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LYV nT I IR ADOR
— EBEER—-Z I L ER
— COTSY N7 - FrE--7LA
— HNEBEHEERL-BRE: HE5HE

2 Fx¥

WINOBAICL, AR v —rEMIBRRSET RV, STEP OEEBETH D
Data Exchange (¥ -- ¥ 3¢#1), Data Sharing (5 — # #4), Internet Collaboration (A >
—%v b EoBHE) 2ECRBRTVRMBEREEER-> TVWS, EBICIR, BRBTRX
iz STEP #B# 7 » A L2 LTEROY A7 LBEETL-» RHRAAZWEB, B
MR ZA MVRETARANY =B ZEFTRITANT N3 28 LVALLSLE
35, SEREREFAELIZ>RT, BETREBHILVHUTHRITTILB I 2IZLD,
STEP AT 2HA MY -T2 287y 2ALB2IKES LD ERbh5,

BRNTCLERACTOI s P 2HEL, —BULRECARY I -HASTEP EML A7 4%
BELTWSIEE2HGLEW,
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The Business .Case for STEP
(with demanstrations)

STEP Tools, Inc.
Ransaelasr Technology Park
Troy, New York 12180

(510) 278-2048  (318) 2708471 tax
info@3leptoots.com ¥

Qverview STEP Toolg, Ing.

« Background
— Cantant and connectivity

+ Customer Objectives

+ STEP Tauois, Ine. '

' Deployment Case Studles
+ Getting Started

Information STEF Taolg, Ine,

¢« STancard for the Exchange of Product model data

+ A world {ISQ) standard
- Universany awvzilablg through local and giobsl standards
organizadons
+ inciusive
- Configumtion controlled 30 sssambiles (203) - 1995
~ Assocuative draughting (202} 1997
- Denign for Analyzis (209
- Farm /oatures ior NG design (Z24)
- Procass plans for NG design (213}
- Printed Clreut! Boards (210)
— Modmis for sitip mullaing, process plant snd others
* Integrated
— Applications aparate 4Cross (FOCsss domains
* Reliakla
- Tasiing organizations v USA, Europs and Jagan

- -

Cannectivity

STEP Tools, ing,

Cvarview

STEP Togls, Ing.

» Background
« Customer Obfectlves
= Mone compatition for labor
— More varlabie work load
- Higher rate of change
~ Higher yxpectztions
- Cost drivan business
= Chunged customers
» STEF Tools, Inc.
« Deployment Case Studies

» Gatting Started

-

Customer Objectives

STEP Teolig, Ing.

Higher cxpectation [rom  Seteer :l!npuh:' shillls,

CAUSE EFFECT RESPONSE

Mare campriltion for Lt suilled work force More pictures

siliedt tabor Better compulcr Liols

More rariabic work More focused More lcaming, More

load capabiflies suppiler involvancal

Higher rair of change More changes ln Lo paper. agile
prod and p d ing

Eleetrogis desiga aad

warkflorce lofarmatisa aces manudacturing

Cout driven businen IT budgets sheink, e Flatier orpeaizatdons,
upport strochart dapiay nandards

Chasged b More Collabmrstion,

from ] | cootWTeal onglnciring

—
AL
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Mapping opportunlty to sciutions STEP Tools. Inc
More varlable work lead =>  STEP Data Exchange
Changed customars => STEP Data Exchange
Higher rate of change =>  STEP Data Sharing
Coast driven business =» STEP Data Sharing
Mare competition far iabor =>  $TEP on the Internet
Higher axpectations => STEP on the Internet

Opportunity 1 - Cata Exchange STEP Tools. Inc.
Exchange product

data with customers
and suppliers ta
imprava cantracting

Qpportunity 2 - Shared Databases STEP Tuols, Inc.

[ETEP Fllas
Stora praduct data N
In a atandard “Auffer
database for use by

Intermat and extamal

supply chains

S0

9 Layout

Design] {Manutacturing] [Analysisj
Frocusa P

N

Cost

-

Applicaticns

[mantor] [Ealnim[ 1uamTE| | Racat Radee|
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Opportunity 3 - Internat Collaboratign STEP Tools, Ing

Make product data
easy to access and

Qvarview STEP Tools, Inc.

+ Background
= Cusiomer Objectives

+ STEP Tool, ine.
- Mizsign
- Custamesy

+ Deploymant Case Studies
= Getting Started

STEP Tools. Inc. STEP Togls, inc.

= A market {eader for STEP software products
Software toals
Classes
Cansulting

+ Warking on Chject Databases since 1978
Cancurrant Sngineering since 1982
STEP sinca 1934
Incorparated 1991

+>»2C0 cusiomers

» Qistributors in Surope and Far East

« Revenue growth >30% in 1994, 1595, 1986 and 1997

-




Customers STEP Togis, Ing
Customaers Projacts
Bentiey 1BM Natonal Industdal Iniormation Mimstructume
Bowing Unigraphics AeroSTEP project

CALS Rosgmap 2000

Ford Allied Signast AP203 demenstration

GM Boeing Sheat Mstal Project

Integratad Proguct Processing tnitiatlve
Praamp SOA) shared detabass project
Rapld Assgonze Manutacturing

Rayiheon Manuiacturing Optmizston
Wrignt Pattarson G Ostabase
Ganeral Dynamics Simulston-Sased Dasign
ESFRIT InterAob project

Briusn Asrcupsce
T

Cleratren
Deicam

EDS Unigraphlcs
ESA

Ford

Gensral Dyramics
Ganaersl Eiscuric
Ganwral Mators

Glnrie
;-g:cm Zosen Distributors
Lockheed Martin Esprit Concent, Franca
NASA CADOETC - UK
Nawport Hews EuroSTEP - Genmany, Swedan and Finland
Asythean Q%1 - Jupan
Samsung Mani - Korsa
Sherpa C-STEP - Chins
Toyom Exansch, Axan - Talwan
Appliad Logisticy + Rusala
Overview STEP Yoolg, Inc,

» Background
« Business Objectives
+» STEP Tools, Inc.
* Deployment Case Studies

~ Oesign lo manutacturing

- Yirusl enterprise

= Infrastructure ior Eurnpean Space Agency
» Getting Started

[— worsius

Cass Study - Deslgn to Manufacturing STEP Tools, Ing

+ Who
—Raythean Missils Systems Division
* Goal
—Reducse tima spent preparing data for manufacturing
* Why
— 500 plans per year, 100 hours per plan Ineluding 50
hours to make drawings

—Reduce tima to 17,500 hours per year fram 50,000
* How

- World Wide Web visualization

= Warehouse for $harfng product data

s

Raythaon Scenario STEP Toolg, Ing.
Suppiler data in CAD S)rstcm
sandard formud

Supplicr
Database
13

Netseape Web Site

Shop Floor VE

Workstalion Warchouse
Prepare data for
manufscturing

—

Raytheon Information Flow STEP Tools, Inc.
CV used 10 producs
Cor‘npt-ﬂﬂf AP 203 (dasign M)
Visicn Feature mport e
Faaturs report file converted 1o API24
g‘;_g‘:ﬂ ta ana Integrated with AP203 flls
1AMS process planner sed to telact
:::::"SS process pian tor APT2A features
YAML ana GiIFs generstad o show
z"akell J ASHS and TO-E [or product At sech step
isuallzations

Proof of concept demonstration

STEP Togly, fne.

« On-line presentatlon shows
=~ GV report Me
~ AP Ma
+ Process plan
~ AS-IS and TO-BE visuaitzation

« Beneflts for Manufacturing
= Anywhart on the Lnbarmaet

. = Contkiwnca In commect dats

- Easy to undensting modsis

-

- 167-




Case Study 2 - Virtual Products STEP Tools. Inc
* Who
- Ganeral Dynamics, Electric Boat Division
* Goal

—Team with other ship builders
- Use standard parts
+ Why
- Customer requires cooperation
- Less ardars from customer
* How
- Virtual product assembly
~ Warehause for sharing product data

-

-

Electric Boat Scenario STEP Tools, Inc.
NIST Database Boca Database Pok Database
Supplier Supplier Supplier
Dats Daia Data
[_____T 3 Suppliers
r
St:lging Area - MNetseape collects pi ping dats
Irom remocs servers
)
* Firewall )
laging Area Web Sits CATIA Daabace
VE EBC Dexign
Warchouse Data
Tniegraten suppller
dam with EB dax
VE Visualization P Tools. in
Warshause
Netscaps Browsar
CAD, CauM BOM aats
CAE. POM
Systems CM dlatn
@ ENectvity
STEP 2 Java _ [424 Intarnat pre——
E
Java STEP
Othar Viz Litegry
data
Distributed sysismy Procuct dols Network
with STEP react/write in Javs lormat Computar
niarfaces
httpuiwww.steptools.com/batadamoa ——
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nnd -

Proof of concept Demonstratlon

STEP Tools, Inc,

= On-line damonstration shows
- Piping datp trom the suppilers
- An L ging piping
- Yiauallzations
+ Banetits for the supplier
~ Work with many contraclors
- Yoty “cawa " aver the intemmt
- Equal understanding of project auamus

Case Study 3 - Information Infrastructure  grgp Tools, Ing. ’
* Who
- European Space Agency, France
+ Goal )
= Infrastructure for Space Therma! Analysis
applications
—Integrate COTS with in-housa appiications
s Why
—Easier Integration with internal and external
systems
- 5tandard database
* How
- Virtual product testing
—-Warehouse for Result Files

ESA Scenario STEP Tools, Inc.
Cata '
PATRAN
THERMICA
ESATRAN
HASTRAN ESABase
Eucild
ESARAD
STEP-TAS ESATAN
STEP-NRF Ansys
Unigraphics
TRASYS a .
SINDA
FDEAS

STEP-TAS Thermal Analys!s for Space
STEP-NRF Meutral Results Fila




Proof of concept Demonstration

STEP Tools, Ing,

+ On-ilne demanstration shows

o

- STEP File ining STEP TAS Inf,

+ Beneflts for Englneering
= iAfrastructiure Sased on soandarty
- Plug and play COTS {ools

- World Wide Web pages generatad uslng ST-WenPubllsher

- E IBdlity ang thitity with affors
— —n
Overview STEP Toalg, Inc.

¢ Background

* Customer Qbjectlves

» STEP Toals, Inc.

+ Deptoyment Case Studies

+ Getting Started
- 5olaci & sunoard
- Softwara

b e
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| STEP Standards STEP Tootg, |ng,

» Full {released standarda)
- AP201 « Expricit Oraughting (1995)
- APIN) - Conliquration Cantrolled Assembiles (1995)
— AF202 - Assoclative Drayghting {lor ather AP's) (199T)
» Mearly releasad -
- AP20T - Shest Matzl Die Plenning and Design
= APZ11 - Numarically controlied plans tor machined parts
+ Caming soon
w AP 0 - Elsctronic printsd clreult board sssembly
«~ APX2 . Electra wchnical design and |
- ART14 - Core data (o A lla dasign and
~ AP224 . Paria lor Process Planning using Machining Features
- AP2IT - Plant spatial conflgumation

* In tha pipe line

- AFx lor ahlp AEC, facturing, data packa
- menend
Software STEP Togls, Ing.

ST-EXPRESS™

ST-Developer™

Appilcation

Davelapmeant ST-Database™
Geometry ST-Visualizer™
. Managernant ST-ACIS™

/ Product Data on tha Internet ST-WebPubilisher™
STeinternet™

STEP and STEP Tools,[ne.,

« World wide processing of product Information
= Common inlegruisd datatase
- Produet modet for many sppiications
= Consequences
— Rmduead costs lor dats aharing
- Moreiniar y for sppi
— Integration scross tha supply chain

Summary STEP Tools, Ing,




3. 3. 2 IBM Charlotte

B OB 19984 1A 29 H. 13:30—17:00 .
=hfE%e ¢ Mr. Don Stone, Consultant- STEP Services, Manufacturing Industry
# By : Charlotte, North Carolina, USA
FHEELE: B HIE (STEPH#EL Yy —, FHEHRA)

B E (STEP##E+r> ¥ — ZHEHRER)

rzs 2 B8 (STEP #iEt o —, 4EERZER)

g B (STEP #HE ¥ -, EHEHMTRA)
AEEM

IBM Charlotte S¥#f7i3. BiEiE0£% - LT CAD/ICAM ¥ 257 L RU PDM &7 Z &
OEFEEIIULHE L, IBM @ STEP ##En48 LGEHL TS, 46, STEP ~0OH
#%. STEP « 3+ —B%, RUSEERESNSTHS> PDM uH\WT STEP 22
TERLTWALOHREBL-DIZHERTR» 1
FEAE -

(1) STEP ~HE

IBM Tid, STEP Hiffiiz a3 231t % HiE L. Boeing ® Chrysler 7z X B0 EEi
SEON—-FF-E LT DT 22 b EEBEL TS, /. BFESRED NIIP ©
STAMP ¥ 70vz 2 b, 60K KED STEP ¥ —r LTEB L T3 PDES,
Inc.d £ 3 % Electromechanical i1z L &T 570l 27 b~SBIILTW5S,

STEP 7 77— 37w bk 2)L(AP) &, AP201 (HRm97% 2 (RITBE), AP202
(BLATER ¥ B L - ), AP203 (REHzH U 2BBEER)® 3 >oHELS IS itEhn,
AP203 I .0z F OER AR, RUBHBEERTED LN TS, &8, STEP
BiFAKEBHEEN AL LT, B, &, 77 P ERSTRENTVWLH. #
wARMBMED POSC/CAESAR Fu 2z 2 bERIZZTOLRAT I P ERVBERIIBVT
9, IBM Charlotte &L Z Do HF 0B AL EZELL TS,

F7-. IBM T - T3 CATIA Y27 4KBLTR, ¥y~ A5 AXROBID
Lz, AP203 7 F Uy —3i a3 v 7O alEiRLhE $5 STEP #HiE~ OIS & AT
IZHEE L TV B, '

(2) STEP + 3 +—BaR

IBM Charlotte Tid. STEP # X + v—-m{HiZ STEP #E L I 7 — %R L. T4 B
WL TW3, BE AP203 20 5 0—ZFRERTWAH, SELBIZIEC TR L
T TFHETH 5,

[ STEP Training Seminar ]
(OSTEP Overview
Describes STEP capabilities, features, applications and reviews
a number of STEP pilots projects
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GAP203 Overview

Describes how AP203 can be utilized to support design, exchange

and management of product data

@AP203 Detail for programmers

Describes how AP203 support exchange of configuration management

information, parts and drawing release systems and pilece parts
and assemblies

@EXPRESS :
Describes the structural facets of the EXPRESS language from
data types to data rules with a focus on data structuring

®SDAI Overview .
Describes the capabilities and environment required of a data access
interface to create and manipulate data that was described using the
EXPRESS data modeling language

(3) STEP ¥ PDM .

STEP Services HPiTix, PDM % STEP oxEHFEK »#Hx . AP232 (Technical data
packaging core information and exchange)~® < v ¥ 72 PDM @ EXPRESS-X €7
NVNEGEHT S STAMP 7u Pz 2 %, Boeing # X BA D& 5 1D AP203
(Configuration controlled design) CC1 # W/ STEP F—¥# %70z 7 bz ¥,
STEP & PDMIZB8# L - Fu 2 7 MIZBEBAIZSML TV 3,

Fh, ¥y V- 27 LAXHEBRT CATIA @ PDM F—- ¥ ZlE0HmbEEF-> TW
5, AP203 @ CC1 (Conformance Class 1: #4252 1) IZBBL T3, PDES, Inc. &V
LFD 4 5208372y FARRENTED, ¥Foy V-2 A7 LXD CATIA TR L <L
1 Minimal) OFEEFBEIZHEN, EHZLUL 2, LRV 3 O 7Ty FOREEKE
LTwWw3,

[ L=/l 1: Product Identification (Minimal) ] |

OV Tty M, BEBECHFIEESLLIVWR I 72277 1 DFHIT LT,
BREDABID>OFEAIND, 2OV Ty rOFOETDI VT « 7 ¢ R LA >
RFATHEEND, JOH Ty bERFEHTHIERELZ S 2L — 2RI
BTED, CHE, By y 15427, )

application_context '

*application context_element

application_protocol_definition

approval

*approval_assignment

approval_date_time
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approval_person_organization

approval_role

approval_status

calendar_date ( or ordinal_date or week_of vear and_day_date)
cc_design_approval
cc_design_date_and_time_assignment
cc_design_person_and_organization_assignment
cc_design_security_classification
coordi'natédmuniversal_time_oft'set

*date

date_and_time

*date_and_time_assignment

date_time_role

local_time

mechanical_context

organization

person

person_and_organization
*person_and_organization_assignment
person_and_organization_role

product

product_category

*product_context

product_definition

product_definition_context (or design_context)
*product_definition_formation
productmdeﬁnition_formation_with_specified_source
product_definition_shape
product_related_product_category
*property_definition

security_classification
*security_clssification_assignment

security_classification_level

[ LX) 2 Product Identification, Structure and Effectivity ]

oY Ty PZRBATEHFRII L. R T 7T VBEERRRTHHIIE
AEn3, BREFJACLTOY A 7OUBEFEERT, 207y FiE. LA 1 0T
VFATFARBUICRDIYT 4 F 4 BET,
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alternate_product_relationship
area_measure_with_unit
are_unit

*assembly component_usage
assembly_component_usage_substitute
cc_design_certification
certification
*certification_assignment
certification_type
configuration_design
configuration_effectivity
configuration_item
context_dependent_unit
conversion_based_unit
dated_effectivity
design_make_from_relationship
dimensional_exponents
*effectivity
length_measure_with_unit
length_unit

lot_effectivity
mass_measure_with_unit
mass_unit

*measure_with_umit
*named_unit
next_assembly_usage_occurrence
product_concept
product_concept_context .
product_definition_effectivity
product_definition_relationship
*product_definition_usage
promissory_usage_occurrernce
guantified_assembly_component_usage
serial_numbered_effectivity
*31_unit

specified_higher usage_occurrence
supplied_part_relationship

volume measure_with_unit
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volume_wunit

( Ll 3 : Engineering Change Identification )]

DTy FRIMRON—T a e TnboBREFERTILZDIIEAZINS, L
XA1BHHEIWVR LN 20Ty hEEEBLTUEAZNR, LV 1H50WIELNL2
BUOROI 7 1+ 7 1 &L,

*action

*action_assignment

action_directive

action_method

*action_request_assignment

acction_request_solution

action_request_status

action_status

change

change request

directed_action

*executed_action

start_request

start_work

versioned_action_request

[ L~ 4: Conformance Class 1 Entities ]

IO Ty bid, INETEBRREY Yy PEZEEFNTWEWCCL YT 4 T 4
e, JIRVAMENEZLYF 4742 LN, 2RUBDIYT 47« EITER
ENKBE 2TOIVF T 1B, Thbid, FTE. fr 0BRPSECEIEA
End,

*address

approval_relationship

cc_design_contract

cc_design_specification_reference

contract

*contract_assignment

contract_type

document

*document_reference

document_relationship

document_type
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document_usage_constraint
document_with_class
organization_relationship
organizational_address

organizational_project

personal_address
product_definition_with_associated_documents
shape_aspect

shape_aspect_relationship

b Fed ,

IBM Charlotte @ STEP O H A T, ISO EELFIZ2N L STEP REHFRIZE/R L.
STEP (ZBAT o R ERIEET 2 Hiz, FRE7oY s b zgnUBLEVWSBFH
CEEEMEHEHL TN,

Ff. STEP 3+ -Tid, BRU TR AR - AXMEZNTED, BELD
NITEATLHRET S22 D Th -1, STEP ERIOI LAV OEEIZE., 250 -
RLOERHTAZEL—2DAETHEIEES,

STEP & PDM Tk, ##&{kiz 2 T4 PDM T@ STEP Eiffo#id»hia U v, PDES,
Inc. %> ProSTEP % 7.0iZ2 PDM ZF - v DRIAVEHEN TV S, IBM &S5 v v —
VAFLALD CATIA b PDM F—# FHBHEORESEDH SN TWD, T ol
LB Z, GTHUNCEAPDM v 27 AOMCKRREERL TV L2 BRBEEEZ 5,

(x5, 19984 2 A 26 AT (HAEKM) T, IBM & ¥ v v — 257 L X4 PDM 1 78
T TR T s A— AX—Thit 0pD T L AN —RICEEIN
AR ERMT 5. )

AIRWW 3
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[&E88] IBM R X%y oV - 25 LXHPDM I d3B12 @ TRE
1998E2H26H
KB/ —ZAHTFAFMNrry—0v P &TSRA 23028250 (RHERRED) )

IBMo—®RLb—ay (A#t: kEHza2—-3—-2M7—-EY27, &R V1RV
H=2F—=) &¥ )= RAF L% (FE: 750280, 2R N AF— L TF0N
ZF W) i, FAHETH5 P DM 11 (Product Develop ment Management IT) iz
BT, EBNE, a2V LT+ V7, BAY - AREOHEY a2 a VREEEE
FHIRBE L REBLE L.

PDM Il k5T, BEHRYUIOMR oL 24Kz EWT, EBEEOEES,
BMABEDOER, U4 2, R, BaRro7ueAET SERESUAREBRDOT—F
ORI ERERTEET,

IBMEF v Y —YAFLXOPDM I v a—arid, PDM (Product Data
Management ) &V P DM (Virtual Product Development Management ) &35 25
DOHFEHRELTVET, BEXBIHHOPDM I V) a—-> 2> 2FBETHIET,
MEDS A 7H A2V EECT, EIVENTF-VERP E7V 7 ¥3ab—-v s,
HREROETREY TR ET,

IBM:# oy V- 25 LXDEBEABREROLEED T,

- Fy =Y AF LN eBEHRBEORESHr LT/ T THERZIL, PDMIL ¥/

Ya—-avoOREETRWEST., A3/ —AH0F{F M y—-0v P TY,

- I BMEFCHRMRECZ >o@BER I LT, 1231 BM PDM I vV =2

—YavX T, L/ T THOMMOERLREEBEYL. L5122 RIBMI Yy —

FHEA X227 ) P ATIV LT 4 v BAY—EAERELET,
¥y =Y AFLXIR ] BMORSRF - ERY Ja-vaviFuysrw 2-Tx

— (ProductManager TM) | 2v—xa— N, QI0yFEHE, £@2x

L, FEEXS®, 4, S00AFFATHERLET, BRIAZEKRI. YREORMKLGL

BROBREEEHELTVS I EERELE LTAbNET,

TORBIEBELT, V3T LAFNI /T TFTHOCEOE LTHEAEN, ¥y
V- AT LAGETHE_NF—L - r—LAZHBELET, LA ¥R T BMA O
—N R 2T r I Fr AT AR )2y b ZHBTEY Y a—a
PO RSN - ¥ Fx—J % —TL7,

IBMES v V=2 257 AZXRRETSEPDM IO YYa—2ayid, UTFTO2o0%8
RIAERDET, IRHIFCADE@BMLAEA -7 TR - LBIEEEE
L. $FHBRIURKDS A 794 74 EB LT, EHTHEL MR AL, - b —-
rO/IT. BRI TAERE S S 7 ANIERL, BE, EFTEET,
-ENOVIA. VPM ( Virtual Product Model ) : VPDMiIzZR}FVVa—33 >

T, A0y b -0 22 VLSBT AMERET, 199 BEPEHEIZRFTEHMEAT LT
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ETT. 2OV V)a—raryidk, BRoER#E7 O 20RMEL, B, RELH
TAHET. IDEN-HEBRBIIRDEBREEERLE T, URBORL 5 HEMD.
MRoBE, A TEEI Y Tut AMEEESIFE I, X562, #E. R &
B E LT LBEETECLLWAEEEENE T,

-ENOVIA. PM (ProductManager) : PDMiz@EtHY ) 2a—-2 3 T3, WH
F—YeXEDLD IWEBRLAEEZNES, 2DV N a—Ysvid, BROS17
BAZNEBLT, 7T—-9OBEMTO025FRL., o2 K THEREBLIZ L2
BEIZLET,

n52-50PDM IO v)a—vsryid, ERP (2% —F54 X -Yy—2 7
SUnvY) PEET O ARMATHOLEHRIIMAHE T oI EHELET, &5
i, HHZH A0SO R EBBOT A TH A 7 ALK T O ABEDORO D
EOHEIZLE T, '

FERBIPDMII v Va—varyk, [BMEF vV —YZFAXOFLWVEMET
SEZJAVARIEOWe b 757¥ —THHCATweb navigator&, Z
DEBDFF 24D 727 4 v 7BELAELETHATZ 2T, REHET IV OEHS
SU. HODEIEHIEVWTLELEREAFTERT,

o) - AT LXEERCEOTHINLF—L - TFALRTF VL, KOLESIIE-
TWVWEY, PEHOABERFLVWPDMI v~ v FTOIBMEY vV -2 2F 4K
DENIZEB B IRERE2BIET2LD0TY, INLOFLTHEB I YItX-T, ExR
BEFRIZEFNZHG - V) a—vayEREL, KE~NOHEELSHLIEVIH»DE
W23 v AV PEFETLTEET,

o)=Y AT LADHETHBERLF =L Y r— LR, KOLIIZFE->TWHET,
[GEDRRIZIL>T, Fv V=V RATFLARTIIN - v —FT534 XD J3
YEILIIEFTTELLDIILEDET, [BMEFV v Y-V AT LXDBRBIZL-T, T
YHNT 4 I OEBETEEROERILAONET, HEKAGSINERRADKR -
T UAERERTZ2 LT, BEHRENOERE R OBERI T2 THet LN
TOMBT -y FHICHETEE T, |

(B2t fi-gesnzPDM I Y Ya—rsvizg&zhd7Tus¥rbv2—3
vy~ BEIRT A HOWRMRIIRE LTIV FETT, BIZFu¥y 7 bvx—Iy
—5FABLTW2EEKE, FI-BRsM v 2B{ffATE, REXRETEET, |

IBMZO—NNL - 72277 2F5x ) - AVTFAL)-DERZFNTRI v —,
w0y Z2@3KOLEIIZE-TWET, HFLLWZ /T 7D/ a— a3 il
E-oT, BEHRLINEL OB FEYEDHZOEH/IDTL I, T, RiTOTH
BETOEREE~O - —XIZHE L., EHCRESMTOMRBHO—TTERL THE Y
BOES, Fv V=Y A7 LXOMAMBE~NOREL, [ BMOY—-EZ, 3% L7 ¢
VIR E ST, BABHERTESERIIVY 2 —ra v 2RHETEET, |

LA E
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V. PROFHEAZERFAREY —R

(1). 3 r—H#¢
1) BRMIZ BT D STEP Hifi o m#rdh= —ICS #
W oA FHROFEE6H1TH
% Fr WiE4 STEP #ft > ¥ —4@=E (HESILERK)
ZmE 204
N A ETAP 7u sz # b 2 ICSH ¥ X7 LD
2) CALS/STEP i L 28EXDF U ¥ )V - Yot Ak#
W g FEHOFE8HA20H
B Fr JEfE X FEMTMESEHETE (eEALB
SinH 964 '
A A STEP D&M
3) CALS/STEP iz X 2 MBEDF IS N - 7Ot AKHE
B = EKOF12H18H
B \BHE Y7 LY —-F -2 E&BE (REEEMT)
Sk 54%
s I~ STEP O34
4) AP203 DERE - HE -
% P F7ury s TELEERE (ERESITIER)
B FRKOEBHZ29A
ZnE 1024
N A FT)r—varyFubaVLOBEE LT AP203 B9
5) 7o FEEAP OBE
B B THOF11A13R

%5 BAL24ENEIF—N—402 (ERHBIHERE)
BN 434
RN & FAY Y- gy baloigSr LT AP22]1 B

(2). BReR
1) ICCAS*97(10 B)iz /S L O B _
23 CALS EXPO Internaticnal 1997(11 B)iz STEP. HLDAI 4D/ DBHE,
RENLIZE BN AP224 (HEREH) oF T2 HE

(3). EIF—FEFRL
1) TCALS/STEP iz & 582072 % L - S0t 2% (1997.8.20)
2) TAP203 MR L %] (1997.8.29)
3) 75 B AP o2 (1997.11.13)
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4) TCALS/ISTEP iz X 28EE DTV ¥ L - 7ot 2gk¥E) (1997.12.18)

(4). #EH
1) FEk 94 STEP EAH(LIZ AT TORAEMERSE
2) AP203 #iE
3) CALS/STEP Mg &t ERE— 1
4) STEP Hzk

(5). #AME
1) EMNEEE
AR ERKSE10RA138B~178
FAAR JSTEP HAfF L@ EZ, W %, & i B RIE
BRI
(MAIT AEROSPATIALE (Paris,7 2> Z) 108138 (A)
@Dassault Systemes (Suresnes Cedex, 75> 2) 10148 (XK)
@RPK University of Karlsruhe (Karlsruhe, ¥4 >) 1 0H 158 (K)
@Institut Produktionstechnik und Automatisierung(Stuttgart, 1 /)
10A16B(K
® CAD-LAB (Bologna, 1 # J7) 108178 (&)

2) kER#E |
W M ERI0OELIA2TH~2A2d
AE R . . JSTEP Hifffsf & 8. 1 w25, /E % B RLE
PRk
OMARITECH (77— b+ )
@IBM (i v+—oQw b)
@Dr. M. Hardwick £ 0 NIIIP 7o Y = 7 F RRBE (-5~ F)
@ISO £Z T STEP Tutorial IZHFE (A—3 F)

EA
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