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5) NIST ; Michael J. Wozny, Howard M. Bloom, B. Smith

6) US IMS Secretariat Manager; C. Andrew Wan
7) Fujitsu System Business of America; Atsuo Tanaka(Cad Software)

5. B EE
1) Introduction To Japan STEP Promotion Center{ ISTEP Z/#8), 11p

6 AFRESTEP Ly ¥ =277 4 1)

< STEP Tools Inc>

1.(OHP) Application Programming with ST-Developer , 1 fit
2.(OHP) Information Medeling Using EXPRESS

3.MEEE. #ruy, TO-L e ——R

<PDES Inc>

1.(OHP} Presentation to Japan STEP Promotion Center {SCRA, PDES Inc), 1995.2.27,5%p
2.(OHF) PDES Inc, 1994.7,29p

.Frus, Tu—Yy—-—x
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1. (OHP) Status of Unigraphics STEP Activities, 1995.3.1,20p

<NIST>

1.(OHP) NIST , An Overview, 38p

2.(OHP) Technical Program of the Manufacturing Systems Integration Division, MEL /NIST, 33p
3. Manufacturing Systems Integration Division (MSID 72 ¥z 2 }—%) ) , pl151-p227

4. Technical Program Description ; Systems Integration for Manufacturing (SIMA), 19594.7, 87p
5. Guide to NIST, L16p
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7. BEAE
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2) NISTH BT AKEDRE - £E Y A7 LADRRESTEPE B0 & LT) ,1995.4.7, 4p (i)
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/;7"3 Jxyb> \ f <3t > \
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2)RAMP (%) 2) CALS NPT Program
3)AeroSTEP(RLZEHR) 3) Navy AMRF Program

4)Auto Pitot (EIEDHL) <7z b>
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SISTEP VO b5 47
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7)EtBLE Virtal Enterprize
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OAFEr - EEOBIERR
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F— & TREER)

<M
ZHAMSANT
30)RRMF, 31) NPT

/
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LIz : 34 13 B IZNISTOMEL (Manufacturing Engineering Laboratory) ¥ iRV LE L7220 T,

THREVWSLET,

2 MELAOMSIDA. 5t - 8 2 7 A QRIS - BRS L ER{L %, 30070V 22
FAEIVT VA, OO E, MRS T— A (ISONSETHESTED) b 3,

DoC({Commerce)

—I Technology Adm.

Quality Award)

— ATP(Advanced Technology Program)
— MEP(Manufacturing Extension Partnership)  DoD®TRP% Small(500 AL TF) «BET 3.
=~ Quality Programs(Malcolm Baldrige National

L NIST @ WEETFHES69E S Fv, 3,200A (X BTFRES1,000A)

EMiz R,

@ Dir. Michel J.Wozny, 300.A.
— MEL(34:E) FHO 6 5% IINIST, fid e <— X

Manufacturing —
Engineering Lab. | [—
MSIDManufacturing Systems Integration Division)
—(EEEL; BF - BXK) P &3y e .-
| (CSTL: 1L%) : @ Chief; Howard M. Bloom), 60 A.,
—(pL;  ®HE) . NI B 5 BEMEHHEEEY,
—(MSEL: ##) $10~12875 F)v (PISTEPBEM iz 5354-6MEHE)
— (BFRL; JB£E - (KiK)
[ (CSLi 7" amyu7A) SIMA; System Integration for
— (CAML; BH - AR Manufscturing Applications; <OFFICE>
= o B *
(BHSRRSPN) 4) NISTARHEHET 27Ty 7 A
$11,5M(PISTM#A*MEL)/ ¢
65% (PIMELIZHA)
NIIP $8 %
| | National PDES(=STEP)Testbed &
Apparel Technology; <OFFICE>
Dod FH THE.
NISTFHEHKTZ0 V=7  ##.
Applied Systems Group Manufacturing Standar g@{t
Methodology Group; %#
Manufacturing Collaboration Technologies eg ;: .o 08y Toup
Group 6 NSO/TC184/SCA(STEP)
Engineering Design Technologies Group ANSI IGES o
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Manufacturing Systems Engineering Group NIPDE(National Initiative for Product Data Exchange)
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3. NIST / MEL (BLEHTSERT) O MSID D3RR :

1) NIEAEIC BT L5ET - AEMEFRHOKH
2) KEREFROHESTIMHA

3) #REF - £EEE BV TVirtual Enterprize 2 KR T 5B/ ICLE L 7 5 EBREH

BIUVBEBEOERFRNLHE - BR
suvz b

1) 35t (7as5a) obeT, 3070V bHT9 4EFEFKSP

1) NISTSIMA 795 5 A
2) CALSNPT 7OV F A —
3) Navy AMRF 707 7 A

2) W, 1 743, STEPE 2drdb %,

(AMSANT, NPT, NIIIP, STEP ISO{t% % 1o 7/uP¥ > 7 + & L TEH)

(. BHE'NIST/MSID7 0V 2 7 b —E"$HE)

MOUs (FH38 & D Ail)
1) PDES, Inc (Product Data Exchange)
2) US PRO (Product Data Exchange)
3) DoD CALS (Product Data Exchange)
* 4) GE eal ((Product Data Exchange)
* 5) DoE TEAM (Manufacturing Systems Integration)

* 6) AMTEX Partnership (Apparel Manufacturing Technology) o

CRADRA's(Cooperstive Research amd Developanent Agresnrent)
1)NIIIP Consortium (Virmal Enterprises)
2) IBM (Product Data Exchange)

3) P.D.I.T (Product Data Exchange)
4) GM (CIM Framework) i 9

IR |

1) AMSANT (Advanced Manufacturing systems and Networking Testbed)
2) NPT (National PDES Testbed)

3) ATEP/CMS (Algorithm Testing and Evaluation Program for Coordinate
Measuring Systems )

4) EDL (Engineering Design Laboratory) |

5) RRMF (Rapid Response Manufacturing Facility)

6) PPT (Process Planning Testbed) _
7y CAME (Computer-Aided Manufacturing Engineering ) Laboratory
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4. FRBE

1) XEKRR&DFH

CKER BT AR - BROEMREAEILS 15 0BLUELSELA TV,
-EBBEFIEIENI) B4 5% FEIBLTWVS, 192EEOEFBAFOREDFEILE

T, § 7 0.5Billion. PIFRIEDoD 52%, HHS 15%, NASA 12%, DoE(Energy) 11%, &
DAtE10%,

2) NIST/ATP: V)R 7 4550 % B MIS 5 K EA S A 5 BaORE,

1) 19904 B85, 19934E, $SOM. 19944E. $200M. 19954Fi% $400MEEREF. 1997
FEFTICS 75 0MnERHAT A5THE, (KHEESTEE LT)

2) BT TIT, 920 70 R (4 $ 1.5Billion) I DOC/NISTIZIRHE X AT

tg o ZO) B8 (RS 24IMDHRE S hic, s IIHIGT 2 BRMAE
268M, ’

3) /1% $500K ~ $20MOEE. 34E LA, Joint ventureD 3541254 L,

4) $24IMDO IR B BT 33%
X4 1 17%
- @{E ;16%
HA ;13%
IANE— B8 ;12%
k& S 6%
s34 3%

3) ATP7OV = 7 } OF) ; PreAmp

SCRA(South Carilina Research Authority, #] D 3E% FIF4k. PDES mncOE &) 2%
BHOPreAmp 7OV 27 b3, ATPTRAESR A0V 22 P O—2THh B,

FH) EfFS  RES
92/7-93/7; $15M, $2.5M

93/8-94/6; $ 1.6M, $2.5M
94/7 - 95/6; $ 1.7M, $1.7M

CE 1 $52M,  $6.TM
%)
-HniEt, MallE, BIUEERIHCBICEILELREOES#
& TEER
- Intelligent Information Sharing

-Automated Manufacturing Process Rule Specialization
-Shared Database Access ( STEPZSDAI

PreAmpZ N4 3)

SCRA, Boeing, DEC, HP, Hughes Aircraft, Rockwell, Martin Marietta, STEP Tools,

Mentor Graphics, Versant, Arthur D. Little, Intellicorp, Battelle, D.Appleton Co.
International TechneGroup Inc.

Pre Competition)

BN, 95/60 7TV 2y MET E TIL, Pre Competitionjikin, € #LELRE
DR mILER CHEEL 22,
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4) DoD/ARPA/TRP (Technology Reinvestment Project)
-1993 FE. $472M,
-HEBLIUVRETHATER" dua-use" BRORE
- Small defenceft D RE TR ~OBIT> X8
_STEP& A & ¢ B4R+ 5 NIIP iiTRP’C‘ Sl 7oV s bD—D,

5) NIST / MEP (Manufacturing Extension Partnership)

-TRP % X ESmallt# (500ALNT,37 F4t) WBRATA 707 T4, LT GH S,

_ NIST / Manufacturing Technology CenterMTC)Z$&K 7 7ETICH 545, i
IZh1% . TRP Manufacturing Extension Center %23-30 7 FT&2E F Eo

- 70 OMOCs(Manufacturing Outreach Crenter)

- STEP(State Technology Extension Program) _
- LINKS (National structure of communications, data system, evaluauon field
agent training, tool development, and linkages with technology sources.
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NIST/MSID 70 Pz 2 F—B (19944E8)

#) O 1) 7o9¥zsbE, (2AE-3AN) (FHET)
\—O:STEPEQ:‘;@ AN—_— (NISTA# v VOEMIH- A5 v 7H)

O 1) AMSANT(Advanced Manufacturing Systems and networking testbed) (2 AFE3A), (STRS 7)

2} AGILE Manufacturing Development of CASTING (. 1A), (ARPA)

(O 3) Apparel product data exchange standard (APDES}fCustomer-dnven apparel manufacturing) (2.5 A% 4M), (DLASTRS)
7 231 [T STEP AP B

O #)Application Protocol development environment(APDE) - 5.0
STEPDAPHREENE, ARV -V, V—VA@QJE=}+T oL A, XTBEOSGMLIL, 2 &
O 5) APs for DoD and Industry (12A%, 2.A), oD, STRS, Industry

DoD® TDP(Technical Data Pckage)% STEP AP (@& # % 2, PDES Inc AIndustry FlD ) T / e

QO 6) Computer integrated manufacturing Framework (1.1 AZE, 5:&), (STRS/SEMATECH)

SEMATECKCK ¥ HAEHMHIT & 2 X EHEKEITCIM 7 b — AT~ 2, TR OMG/CORBA— X |oirE$
%, NIOP( Internet, OMG, STEP® combine) P 2 ELED /(T v 7PV = b & LT, SEMATECH

Framework "8 3 h T 3,
7) Computer - Aided manufacturing Engineering (CAME) (BALE, 65), (OA)
8) Dimensional tolerancing and computational metrolagy (25A%, 38), (STRS)
the NIST ATEP-CMS ( Algorithm Testing and Evalvation Program for Coordinate Measuring Systems)n D B &, 1t

9)Engineering Design Testbed (1L.OAZE, 248), (STRS)

O 10) Enhanced Integration of CAD with design support and ‘manufacturing engineering systems( —, 328}, (STRS)

CAD & RAT3IR (MEAT, Virual Reality) P E ¥ A7 A (Manufacturing engineering system, MEP. () &
LTZutRA7FoY) © HTOT— ¥2H, STEP AP203 ¥ FIHFE.

11) Flexible Design - For- Assembly (DFA) through conceptual assembly ( TAS, 148),

12) Industrial Fellowship program -- Black & Decker manufacturing (0.4 A4, 12)
13) Integration of real - time scheduling and shop floor data collection (W75 A%, 3%) (STRS.NAVY)
14) Intelligent processing of metal powders (0.5 A, 1)
15) Manufacturing information technology transfer project (MITT) (2.8 A%, 78}, (STRS)
Q) 16) Manufacturing Standards Development OAE, 9F), (NIST)

ANSI IGES, ISO/TC184/5C4(STEP), [PO(IGES/PDES organization)

B. Smith, A.Barnard, I. Crusey, 8. Gray, M.MITCHELL, C.Randall, E. Trager, J.Wellington,
B.Conroy(after March,1 Sharon Kemmerer)

17) Multi - Agent manufacturting systems (ZAE, 448). (ATP.STRS)
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18) National PDES Testbed program cffice (--, 54%), (DoD, NIST)

COProgram?D & L T, LTFD7uVxs bHEHENTHS,
- Application Protocol Development Environment (APDE})
- STEP Inplementation Prototypes
- Tank Automotive Command(TACOM)
- AIAG(the Automotive Industry Action Group)
- APs for DoD and Industry ; Technical Data Package AP Suite and Requirements Management System

NIST, Air Force, PDES IncTF — A ¥ # AT, STEP~— A @Technical Data Package
OFREERL TV D, AWS,E227 0 V27 b hiZgi 5,
- STEP Conformance Testing Service

19} NIST / NADEP North Island Reverse Engineering production System(REPS) (LASE, 225), NAVAIR)

O 20y NIP (Natxonal Industrial Information Infrastructure Protocols ( —, 44), (ARPA TRP)

BAERIC :‘o ¥} & Vinual enterprise ¥ EHT 5709 @STEP OMG/CORBA, Intemnat, Workflow
management Coalition D&
STEP SDAIIS010303 Part 22))OMG CORBA IDL & @ binding

G44EFE ; 1) Participated in spiral development cycle 0 NIIIP Reference Archtecture (Short)

954EFE ; 1) Document and contribute to a chapter regarding NIIIP adopted computing standards to the
NIIIP Reference Architecture Long Decument

2) Contribute to spiral development Cycle 1 NITIP STEP Toolkit Definition

3) Track status of SDAI/IDL binding proposal from ISO/TC185/5C4 Working Group 7

4) Extend the NIST STEP class library to support level 2 implementation of STEP part 22 and va.lldate the
C++ binding

5) Demonstrate Cycle 1 NIIIP STEP Toolkit

<NIP 70V 7 M2V T> .
-ARPATRP #79Vx2 b, B, B. A% 1 5% - B#B TH A (Consortium) & #55K L. R,
FRYEZILIBM.NIST b 2 11— —B8 & L T EEit,

- L D945 FEOHI0:96MD 2 KM, $16M (7) S2EETR
2) 0%, B 24&MOEET %,

- B CAD Framework Initiative, Digital Equipment Corp., Enterprize Integration
Technologies, General Dynamic / Electric Boat Division._ IBM, International
TecneGroup, Lockheed Aero. System, Magnavox Electric Systems; NIST,

Rensselaer Polytzchnic Institute(RPI), STEP Tools Inc., Taligent, Texas
Instrumrnts, UES Inc., University of Florida

(C 21) Persistent object base(POB) technology evaluation for engineering (~.S%), (ARPA)
-SDAI/C++ EQpen OQDBA ¥ F— 7 = — AR &

(O) 22) Process planning applications (24 \%E, 58), (STRS)
-§33k  ISO 10303-49(Process Structure and Property) AtHEH# & 2 o 2854, . BS
AR 2D, )

23) Process planning testbed (0.8 A%, 3 &), (STRS)

O 24) Rapid response manufacturing (RRM) intramural project (2TAZE, 435), (ATP)
96 4£ {2 STEP#Z integrated resource & L TBMND B HE

25) Reference modzl architecture / Joint architecture (3.75.A4E, 648), (OA)




O 26) SIMA Production . (ZNEE, 4%)

-CAD/CAM/CAE, £ BT Y V=T )&, ArVa—wsy, 3 al—v 2 ol
F=S XRTRETLETHAITELS IO L @ik

C 27) STEP conformance testing
-AP203 7R M 7T DR, Conformance Test System®D B, ATS
HAF5 A O ERELR &

O 28) STEP Impiementation Prototypes (- 748)
-EBAATy POV 2 b EOER

-NIST THR L7-STEP Tool kits?® X > 7+ > A (EXPRESS @IS Part [1~D T v 74
Ly— F. STEP class library DIS Part 21 ~D 7w 747 L — Fir &)

- STEP Implementor's Forum® 37 % ¥

- Electronic Commerce Resource Centers b Lr—9-—[@{}STEP b L — = > #5H

(- 44)

O 29) System Integration for Manufacturing Applications Program (SIMAEHHI) (L5AF, 2 4) | (STRS)

_ (NIST® 8 R & @ Tid, SE65AF)

- BUAF OHPCC(High Performance Computing and Communication) * D —8 & L T, NISTATSIMA % 19944F Bita
L7zo S4ELIEONISTI QY Z A, HPCC A =¥ T 54 7TES ¥ 5T —IITA(the Information
Infrastructure Technology Applications) -8 St b,

(*)The High performance computing act of 1991. Senate Bill $-4, The National compelitiveness act of 1993,

-SIMASEID B ;

1)NTI(National Information Infrastructure} THE &L S WAIHPCCHEMNHR : TR+ 22T &,
NDEWMrEROEEHRCERLFA ML E, :

C DEAIL. B4 OREE Viral Enterprise” D—8B & L TEFH K E M (interac) S £ 2B 0gE L L,
CWTE2IHERKAN THFREROMMTEETEZ 2L, REOREEALEFSELHFL o205,

-SIMASTEI DR ;

BE  EBNBUATIVYEa— SV RAFAOAVF LS avBIFiy PP —F 72 %ETS
oo DEHLEE, ZOFECENISTO 8HAFISHT 2, B - £ESTFCRERT— MR
STERK I -BFHEES B TREFF— 7308 (EDDICEARE(,

<MBERE - 70V27 > _ :
-ARPATRP 79V x 2 F THANIPH, TOMETD V22 b, DoEEnergy) PTEAM
(Technologies Enabling Agile Manufacturing) 70 7 5 AT, EEOZ L 2L T 5, Plant STEP
consortiumD R HFEE L TND,

SIMAT O Y AT, 2P0 70V x4 + #NPT(Natidnal PDES testbed) 72 7 S A EFELT
Vi,

O 30) Systems Integration for Manufacturing Application { SIMA ) : Integration project  (3.5A%E, 54), (STRS,DoE TEAM

<19944E > _

- Express OC++ binding, Express 2* 5 Express-G~N T /83— V53 ¥V — W ORR,

- ISO 10303(STEP)Part 11, EXPRESS(DISAR), STEP-Part 21, SDAI(DISAR), 1SO 11404, Language
Independent Datatypes(DISAR) BRZE~mZsin

- ISO/TCIB4/SCS(7 — X 7 7 F + — B L UE(E) /WG1 3 L UISO/TCI84/SC5/WG2 DT =% )

B EFLY 2 —,

-4 I F—FEH., review NISTIR~DHEE, FOih
< 19954 >

- Cycle | tH#D%ERR. 7O FF 4 T7ORAR

- Bm{k~nFs

- NIIIP, Sematech CIM Framework, DOETEAM 78 JV x 7 } OFE S L UER{LEROFHE
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<FXKT7O V27 L ORBILARSOEHR >

- 15010303 (STEP) Part 11 EXPRESS, 5 X UFSTEP( ISO TC184/) Advisory group.
- OMG Common object Service Interface Definition Language(IDL), 3 & IFOMG ManSIG

- ISO/IEC JTC1 / SC21/WG7 Open Distributed Processing
-ISO/TCI84/SCH{T — F 5 7 F v — B L UNEE) /WG B L IFISO/TC184/SC5/WG2

- ISO TCx/SC22/WG11

< B>
1. AMSANT (the SIMA Advanced Manufacturing Systems and Networking Testbedn® $ B 5 & (FBE-E R
2. ARPA TRP NIIIP
3. DOE TEAM
4.Sematec CIM Application Framework Specification
5.18O/MEC JTC1/SC21/WG7 ‘ L
- 6. OMG(Object management Group) -MénSIG(Manufactming Special Interest Grout M and
OMG-CORBA .

© 31) Virtwal Enterprise for custom, therapeutic footware manufacturing (2A%, 5%).(STRS)

- CTF (Custom, Therapeutic (i6#) Footware) B & E Y A7 A, B L USTEP APDRER
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NIST / MEL / 604 1) BEAFEME LT, B, AR #E., Bt ERK
MSID $10-12M/ % 2) NOHHEI BV THESH RAVAT L LHY
( EHF AR ) 3) PDESInc, NIIP SR & LTH, AM R iRE
BE 134 1) Mﬁ%‘ JELHFH B (Nist Navy Army) DA &
PDES Inc, SEP 20 AL 2) K O FEEFIFMESCRA(South Carolina Research Authority)? F 250
. - 3) PreAmp, RAMP, ENGEN B OREREN4H 52, AeroSTEP,
CRESTEPL > 7 —) $12M /& AutoPILOT#% St L. BHLEOETHEHE,
(R DS HeEHE 120/ aV s PCROERTLH, oYy b
DEEH, 70727 bATVA L POLFER, ShARODE
A %oT, SEARIRYT L T2,
i Sy7ud s BT HEETE
USRI FURRN APDES ; A5 V2 — V.- FEHETH,
LREAZN - TROEEB LA ¥ —~DEH
B LY K- EREHOWE, MR
Q) REA V=, Ry F—; BHSNAREE T BT K-
FBLUEE (classl X >3- 2 AEFOBE) :
d) F A Y- AU —i3Pllet 7OV = 7 MEARFIE, FLEHS
HRE L L,T?%ibo BTH. BnBRIBWTHAKRBLEL 5,
STEP Tools Inc 128 1) £ % B {ZRPI(Rensselaer Polytechnic Institute) & $&4F, RPIT
. . Research, STEP Tools TSGR £ 74 X z a
Taol Kitrt v 4 — | Dr.Msrtine Hardwick | 2) NIIP # ¥ 75— i b RPIERFIK EEE
3} PDES Inc @ X 23— & LT, PreAMP, Plugfest, AutoPilot ., Aero
STEPR Y KEMZHEL T b,
Warthen Technology 1% 1) ISO TC184 / SC4 (STEPY WG3 D Convener
Information Services | garhara D Warthen | 2) US TAG to STEP @ X /¥
3) =2 — ¥ —. Product Data International ? Hi i
EDS / Unigraphics / | 108 1) IGES, STEP BIEBLaN~—4 v 7 4 V2, & LUBR
Process Specific 2)PDES Inc® % ¥s8— £ LT, 70Y x4 MIgHE
Application(PSA)ER Y
US TAG to STEP | 1083t THRK Boeing, GM, Ford, NIST, WTIS(Warthen), PDIT, STEP Tools, ITI,
AutoDesk, McDonnell Douglas, IBM, AIAG, PDES Inc
PO KB IR0  H S0
RREBNLHEIELS0 04
NIIIP 153 CAD Framework Initiative, Digital Equipment Corp., Enterprize
Consortium Integration Technologies, General Dynamic / Electric Boat Division, IBM,
IBM: ARPA/TRP | [ntemational TecneGroup, Lockheed Aero. System, Magnavox Electric
nIxHE Systems, NIST, Rensselaer Polytechnic Institute(RPI), STEP Tools Inc.,

Taligent, Texas Instrumrnts, UES Inc., University of Florida
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STEP TOOLS, [nc. ST-Developer

1. 2 STEP Tools, [ne. Toolkitizo W T OHE

1. 3BFr, HERAAR, HERE, B8Y

B STEP ToolsInc. (KE NY A —ibsi=

HIESAE 95, 11.27~12. 11 _

HIEE TR (AEXEREE, BHE) LEBEEE BEBRER HRKF)
Ef4  STEP Tools,Inc @ STEP+——FE# CAD/CAM/PDM system DEH Y A 7 AR
W|EEARF v b (ST-Developer,ST-EXPRESS) BAFOHFE, '

2. AEAR

STEP Teols Inc. DEMRBEN IV £/ M, BHFOT—* VS 74 —-5LTHS ROSE &
WY YEY MRS, ¥ =4 v P T 5 STEPAP OF — ¥ B#IHT— & BT 5.8DAI
X 2@ EEENTED, Clate binding & C++ early binding TdH B, C++ binding i
ROSE @ C++ class library ¥ FUETA LIk o TE Y, FIAHRRIBEIKEL TS

BFTH5.

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

STEP AP2xx EXPRESS Eif

N

Bt #F CAD/CAM/PDM
7y EE

3. ST-Developer A—A{ZDWT

ST-Developer @ STEP Tools,Ine/MEFI2 & 5 EAMREFE 2.1 IZRT,

3 EMIcE - T, ST-Developer I — A A Thhr:, THit, STEP Tools,Inc. D HGHDH
CERTODTH B, FHP, BIOVTOHA, FREBIIVATAERIELTRS
ENI Ny = ThDEY, FHPORBELFROBEREILTLL-ELTWEWVIL
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75{% i) ?to

4. EROFIHAEICOVWT

2=HD, ZOFREY-VEy FPHBORKEMIE, HSHHFED CAD/ICAM system 726

STEP ~OERIAF LOBYETH B, LTI 2EMIZH > T STEP Tools. inc, b7
') 7 L7z ST-Developer DFAMBE L ERE TS, %8, ST-Dveloper 2 EDHEDF [
& LT, ROSE L9 &FRD Object $&13 Database BJ7: Working Repository ¥ &2,

ST-EXPRESS I /%4 512 @ Repository DI EXPRESS THEAINIAF—7h5
[F—y DAhY] LHETERT S, 2—FZEDFICH CAD/CAM system DF— &
TANAGIEREFT ) LTk B, TD Repository POF—Fid, JlDL—F 4 )54 3.

TYFIZED, Part21 BROF— S CEHEEHLTRETH B,

C /L CHORETHEH S NS4, C i3 SDAI late binding, C++% B\ 4 ik, ROSE

C++ Liearly * V7 early binding AR %N 5%,

¥ 7z, short form $HEEAF -3 EE S ETH5HITIE C++ThvE S T L v WEEAS

b,

ITI# @ PDE Lib.DEEMER T 4 77 JIZHYT2H L b DI, {HL Z D8 spline,

NURBS, Bezier OZH]F 4 77 ) IZFHTHREN TS DT, ST-Developer DF|H

HloTHGHTIIEWEEL S,

CAD/CAM system & STEP BOZER TirbRithid b wnwZ e d, BRBLTBEL,
T X STEP AP ¥ #%F (AP201,202,203,- - - )
KRYT~ & CAD/ICAM systm D7 — % (77 1)) B
EREIEE AT OFER (C late binding, ROSE C++ library % HIV:7: C++ early binding)
THREER (BHR 2 FERATLII—F L 7200 DELD)
CAD/CAM system D7 7 4 VDERARAE Y 2 — IVER
Part21 file ~DEEEH L E Y 2 — )1 (ST-Developer #9424t)

41. C late binding TN F|F
AP2032#7 ( SDAIC T7 7 AW EE% Database & SDAI FI%$& % ROSE O IZ£ K
T 5,

%expfront -sdai -validate part-203 (ST-EXPRESS f£H)

STEP Tools,ine.® SDAI C 74 77 VB *HvwT, ROSE £ AP203 @ Database I3
F~5 2 FEALTOS T LR EH. TDT RS ITAIINY YT 74V sdaih ¥ include
2 ¢ B.sdaih id SDAI C binding B % HF — b L TV T, reference id reference manual
WER ST WA,
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%cc myprogram.c -lrose -1sdai

myprogram.c DEBFER V77 VY AT 2 a T RALZDPOEET B LMCE 2 v,
LETHTATFTLHRENESTHE LI, RITHLPOIHEIIPETHE 5,

R L7\ CADICAM system DT —F 7 7 A VDFERAARNL—F 1T B{fELTY »Z7 L
THELESHD, BHZIE, read_mycad.c &) 7T 5T 4L)

4.2 + early binding TOFAIC2NT _
C++%fEH T A5B5I21X, ROSE C++ binding # v 4%, 3, ROSE %I EXPRESS &iC -
BAF—FDIFTASATIIEERTE, ELVTFATABDITRAIA T HFER
AN, FIRITAP03EEKDIFAGA T R&ERT B, LTRavr FidavFg7
MTHb,

%expfront -rose part-203.exp

X id%express2e++ -classes -workingset part-203

STEP Tools,Inc @ ROSE C++ library # AWV T C+DERTU T T LEERT 2. 2O
7045 A2 ROSE A~y ¥ 77 4 v rose.h, RUFROSE FZHEM & #117: EXPRESS
BRAXF—<DIFA54 77 % include T 5,

%CC -Iclasses -I$ROSEfinclude c++_myprogram.c classes/*.c ¥ -LEROSE/ib -Irose

c++_myprogram.c DB H I ROSE Library V7 7 L Y AR Z 2 TV EGA L H H HUE
FTAHEUSE R, ETOTUYSLRRIEITHDEDI, RIIHFLOTER >S4
THDHJo. T7:CAD 7— ¥ # Gl Ui RBEEE) ¥ 77 %,

43. ROSE Repository ADFA T 1 7 b1 L X2 - ARELIDONT

ROSE Repository AN F 7V =27 bR A Y A5 r ARfET T~ FGZO\H.'C}i, F3w 7 H
ELTHRENRDONEwEnD, FERICHEENH> T3, ZOEFIIoOWTIE, 5
HERLEAWIEZR T BB T,

BEEX LTI, ROSE FICEEEh: [7 7 20E8E] OWERR, 280 (75 A%
S5 DBVOREE, ATV PRAL VR Y AOETR R BE, (27 AEE6E]
O edit BAEE, FMREBILELBEIIL L EHio T,

&7 FiZ20WTik [STEP Utilities Reference Manual| (BRI Tw b,

5. EXPRESS-GIZDWT
STEP Tools,Inc DT, EXPRESS-G 12 EXPRESS TOFH A YERETEMLT S
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OGN LDTH S, ProSTEP DEGE EXPRESS-G D#HE A 6 EXPRESS 2 ¥ —7
TERTBET 2 —UATFET B, STEP Tools,Inc.® R4 graphical editer i2137% -
Tz,
BERE & LTHE,
EXPRESS-GERTH 7 7 4 VAL, BEHER
%expressZexpg -v part-203.exp

EXPRESS-G B H * FE %expgedit part203.exg (JLRT D% exg)

EL, MESRET 7 7 A MIZEEBHMICIIRME R L VWD T, expgsetopts

A9 FTC, exg 77ANVEBRHTHLEYRDH D, PHTD EXPRESS X *

—TRERENLOTET ¢ ¥ TRETAULEND B,
2 2% exg file ﬂﬁ-j‘i Y%expgdiff -v part-42 exg part-203.exg
EXPRESS-G B84 5 2< > F# b STEP Utilities Reference Manual] ISR SH T
Ao

6. EXPRESS L& 3 EF U FIZ2nT

2HEIE > TiT o7z ThLFRIHHE, FH0ORBICH L TO EXPRESS I~ 7 4
YTEEBIHBRICA YTy P LTORIEL VI NS - ThHols,

T ~<& T & & LT, David Roffredo(STEP Tools,Ine. D70 ¥ ¥ FER<F— ¥ v)it,
EXPRESS £ % D13 process(Roffredo i3 dynamic activity & &) b/ 5, LB,
RSB L TSR study THLEFSH 20 b Mk,

6.1. EXPRESS MW ZEIZDWT _
NECODWTORBEN S -1, $HRER TS5, BAARBS [ARETFALERBEZD
HART] 2B LTRLYL,

6.2. EXPRESS ¥7 1) 7/ OFEMAEIC 2V T
BRERFACODWTR, UTO2Ef & - 7=,
(DFEROFEEEBIRBBIZOWTOF — #EDHS
(&, BE, BRHE, BE0bIH8E, BELEE
YFECEEETRE, BREQC-HOF— yBEDHTH
- BIE, Foft, CD, T2~y VT, wAFAFITHEELRoTWA,

IDWEET, T HEMERFNER TR ) EYIE EXPRESS-GIcL2 (M) 220 X5%

57, 212 N ProSTEP @42 EXPRESS-G #*5 EXPRESS X ¥ — v # £ RATEETHNIT
ERTHH, LRI,
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7. % Dfth

IGES to STEP Converter,DXF to STEP Converter X2\ T

CHUZBILTid, STEP TOOLS Inc. b HFiIZHADBEL LTHRo TV BT TR L, &
R LIS RIE LA 27, IGES Ver 5.1 #lE D7 — 5 1§35 % EXPRESS TH#AL
7277 4 (IGES.exp) #HFIET 5. N %ITIT, IGES file DEMFRET = AP203 &
ST ERTLEIFEET K. (P V=T (HRT?)

i, STEP## ¥ ¥ —I2fFHET 5, STEP Utilities Reference Manual 2588,

STEP Tools,Inc. DERFER A4 277 v b 7+ — A LTRE TS, SunhR, NTHRT
HHERTICKE BV S S, §I21E, Windows-NTHTRTF—X—2F 7 a8
@YD FEL T, BEDEIAYT—ATT bV,
%72, ST-Developer BHD#EEIZ OV T H

- Windows-NT i3, Conformance Teool A3%\>

- stepeditor A%
B k& 24882 AS 5 .STEP Tools,Inc | b ZAMIZiE Sun L THEZTINE TS
BEVIERLTVES, F7-LR#AEEIC DTS Windows-NT Ri~OBAE - @ikt EILS
DEZRRWN, EWHITETHD,

Web http://www.steptools.com
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Tools, Inc.

ST-DEVELOPER™ far UNIX

EXPRESS
Source

1. Technical Spacification

ST-DEVELOPER™ for UNIX is a set of integrated tools, which support information
modelers and system designers in the development of EXPRESS based information
modets and the implementation of such EXPRESS based information models. The
package is grouped inte four sets of tools: ‘

s information ™
Modeling Tools

EXPRESS-G Editor

EXPRESS-G Layout Tool

EXPRESS-G Update
EXPRESS-G Comparison

[EXPRESS -G Convester |

PostScript HP-GL

@mss Compiler |/

Generator

C++ Class Generator\

persistent
storage

/ SOAI Dictionary

SDAI C Programming
Library -

Development
Environment &
Application Part 21 File
Programming
Tools

in Part 21 notation.

[ STEP Conformance Editor |

[ STEP Conformance Checker |
STEP Conformance

4 Part 21 IGES Transhator |

—{  Part 21 DXF Translator |

Tools

\ STEP Utilitlies

ST-DEVELOPER™ contains tools for the information modeler, a development
environment including application programming tools, and ready to use applications to verify
conformance of Part 21 files to a predefined data model as well as to provide !GES and DXF data

Rensselaer Technology Park ¢ Troy, New York 12180 « 518 276-2848
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1. 3 STEPHAEWEBORAE
1.3.1 EXPRESSEFILOMBAF —RAA—A~NDEEEROHFAE

1.3.1.1 RBUEDIZ

STEP D7 - KBROEME LT, ROLEFRHLERELT, 774 ML 57— 73R,
REAFVEHFTET TN r—v 2 Y HDT -7, ROBRBLELTT—FIN—2D
#;£E, BROBMLREL LTHER—-ATO®F LI ERFEPA TS, STEP WX
23, ZOFEIFEOT—IR—ADOXEFITHLR TV EEETH 5, Rensselaer THK
e, BHF—F~N—ZA®D Oracle, OpenODB, Versant, ObjectStore D 4 FHFDT— 5
A= Z 2 EXPRESS TFNERE LIRIFRBENLOT, TREBIT 5,

1.3.1.2 - WX DOEE
oL 3, @HT— % X—2X® Oracle, OpenODB, Versant, ObjectStore iZFERRIT
EXPRESS F— ¥ ETNERETHLTOFERELEGREBRLIBLTH S, LRI
BV L=V aF N TF—R—ARF 7 Vs MERIFT—FIR—R % A5 L, T4 H
STEPDETFAEF—FN—XWIEHLEIILLAEE, EBERDILOTH S,
—RRIS, F—IN—RARLETVEERERELL D ELIGE, UTOEEFH S,
Ty R—ADT— I REDER '
Z #uit, DDL(Data Definition Language)x iV TiT 2 b3 HEH v,
ObjectStore X C++DF FAFDL D EF—FR—ARF—T LT 5,
EXPRESS 75 DDL~NEH*~v KV 7+ 58, B8l L > TIHiEHRD
—BYPEDIRIZEbH D, BLEIDZIIO2VTEF SN TS
TR ARDOT - S Ve hEAE
Ziid, DML({Data Manuplation Language) ¥ AW Tfrbh s, %”Jﬁﬂ
B7%d DIk SQL TH 3, STEP ¥— ¥ €FLO#H4, SDAI(Standard Direct
Access Interface): DERESVHFE T 5, BLTHRINEIZOVTD
BmdbhreshTwns,
BEEOF— I R—AEEFRPBISNTWED, BRELT, EF—F—2A0iEE
WKLo TREGEEAERIRLZ o TREILEBNTES,

Rensselaer L#FX Dr. Martin Hardwick O 8T %15 T, YFAXDERTEME L TIEE
SHTEC,




Ty - AEEFEBHE

EXPRESS fH¥RETNDEN G F— ¥ R—ZEEII>2WT
Martin Hardwick and David Loffredo L ¥t —T# X% STEP TOOLS,inc.

2% S

EXPRESS it, ISOSTEP TFIHEN, 4 2o 7oy FEFLERICFBE LIRS,
INOPF—FN—RIERINT, 4L T 7V -2 a v poFIETEICEL, 22
T, 4BEOF - R—Z~NEZIIOPVWTRN, Ty V2 ERETLMEF—F~
—ZFEIHOTEHDORES S, EFEDBELHRET S,

1.8 I

FoIR—ARBRIIMN LT, BRESAELSEBROL Y I T a v Ly MfERT
BT AIEINED, F4LtoT—Fy FEEMTEE, WinsSIL2L2H 0, EER
BINGDF—FIR—2FAVHL Y b2V ITI Y ZBICR - TwRw, Jhicid,
COBEEL LT, UTO22o0BA S5 EEL TV, '

1. WEETOF—INR—ARIYI=TY I T TS —3 3 v B EE T AN
i,

2. IV TVZTVYITIU = arydE, BELRLABEEO T =Y EFNIIRLT
BN BENH D,

BAOMEIR, 77V r—va ildLT, A4V AEY 7= F vy Yailthidl
Vo BEMLFER VAo THETH D, T I=THEEEHDOL, LBEAVET—F
RERERTT, AAVATVRELAFORETT 7 LAHED L) KRR EMFITT,
A4V AEY EEE=FLTHEL, + 7Y 27 MEE CAD £RiE, TO¥—E 2%, L0
Ly VDY —ER, B EE, RERSTHETIZEIICLY, Bt LX S E8ESL
Tw b,

LA L&ds, IR, 22000MBI B> TWd, Ty IV=TF YU F77)r—3a i,
REFOLI2b—2a X 2RIBIC, BHLBEDT—FEFLELELTE, 0L
SLEFNMOBEMEL, TA)r—2ar0a—-FRESLTIEOATLES, 208
F, ARBEI T AWK EFNICHLTI-FEES T2 5B 20, 2O L) REFL,
Dessault @ CATIA %° Lockheed &2 CADAM % McDonell Douglas @ Unigraphics & :H
a3 —7% CAD A7 L THhET TR,
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Ty N REEERHE

LYVITYYTT TS =Y a3 vk, &4, COLHIREFIIIHLUTERIATRERL
2, FRGIIEEHEREIH V. EFFRERIEDLY), FOEILIIRYFHIET )
F—LarkFELLETRERGEV, bL, 77V r—YardEiss, E770
RYFIFE, BT TV -V s v 2T, BBL %, EF70EEREHLLOTL
v, RAHMOF—F~R-21L, TRLEI 260N ERLE, EFFOL—FHAY
ForoBRTHoTLEIDT, BRI EVWEIEITHoT2,

FLlnrzn, BEBIIHY BEEHCEL, ROEEL T I N-AREET LD,
EFSORYFTH->T, RLTEAOBBETH 2o/, TNTHR, BEDBICHE
LEWT FUr—3 3 IF—AMEESNT, FICHRICEAShIHF 77T
~varPERRnENS, DERBEICOFILL I ELLEL, BEERE, IOI
PitER TR, TANIY VT I R—AHENELE S RELERT
H5b,

FJu ¥z P EFNIZHRO PDES/STEP R8I, =¥V =7 v F— Y DEBEFLESR
ET S Thid, IV TY Yy F— I R—ADHIBYRBRSEEX—TH5, 77Y
b= a yOERER, BLLTIOEFVERI T I r—a v eMRTEE, V7
b TEEBOMREL, STEP P~ %% V—LVERLLTHERRS, %8S
BEORBEINL I RF—FR—ALRLLTRERRD L3k 5,

ISO STEP T 21 2, EXPRESSHHREFNIE, F— =X BB T, RS
YITALTI I F AR ERTE I RRBEELINELRL, L, JORETORTO -
2ODERENE LiITE, BEL0LERIZ0L ) 2EEFETHERSINIF—F~—-2
2D, TOMRT—VICETALDINE, SRAERTIOCHETAYTPNR
T HBELHETCRITREIR LRV, TOREETIE, 4007 —#X—AIZ EXPRESS
EFNEEBELLAT, TORIEZETINT S,

2.EXPRESS

EXPRESS it, HE07F 7/ 0V IEELE v, JOHMYHE, 7087 M- FXTRO
BREFNVEHABTIHRCKEZANATH S, EXPRESS F— ¥ EFNVRIKRA LT -5 7
Ovy sy ZEKBICORATET, BED, FLTRROI Y I=ZT7) YTV A7 40T
¥y F—FOARERE LTHA SRS, EXPRESS EREFMIINLT, 4ERED
EXLAUNFREINTW DS, [Wils90]

TrANER- TSy VF—=¥RXT T r— a5 STEP Part2l 7 & % —
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77ANDES BN 7 7ANLTAHENENR S, [Part2]]

Working Form Exchange--70% 2 b 7F—#{3, HEEVY 7 P77 2L T 0
HIERLY, FURFI—FITF—IN—2AFBLT, AHhEN 5,

Database Exchange--7Q % 7 F 77— %, F—FR—=ATF VA VAT L
(DBMS) iclATISNB. DBMS X, BRI 7 ()N, BET I AT 7
vZiara—, SQLOLIREBEDMLICE 2T T 7L ATMETRITH
M bk,

Knowlegebase Exchange--7H2 %7 + F— %%, EBMSICAHAENhE, ¥2 7
512, Database Exchange lTOEZEL XL LTHR— L, EEEFLC
RESNDFY L WEIFFHERS,

EXPRESS £7NMD 7 7 4 & Working form {2 & 52 EH 2, BOKKEDLR, §RHELC
fFhhTwd, T—F ~N— A5, TP LM T % v, Knowledgebase Exchange i3,
MESNTRWEY, TZFELEV,

EXPRESS EFVTRET—FN—AZEEL LI ETHHE, BFT—-FETBALT
SDAl(Atandard Data Access Interface)lZ 7 { 7 — W CTHEH K 5.SDAI 2 EXPRESS
BT F— =R L, BT A SO rINERETE, 2OTO N,
EEFREHNICF L BUTRERARRL V=7 Y I T7 /) r—a v eRET B
LIk, HARSF— S R—ADTA N EREED,

SDAI H7 7t X700 FaneBET 54, EEOF—#~—Z LT SDAL H i &
ENBZLRBELE V. ZOREEL, I0IIRT—IN-XORENEROMALE
BT 5, EEEELEAHLMBOELELEREE, SDAI ORRETHLYI=TFTY T
Y- LOERICFS L, bokEV1— ¥4 EXPRESS i2 & 2 BHEFAER L 57— & <
—ARFETHI & FINET B, '

3.REZBE

ZDETIE, EXPRESS EF N F— ¥ N—AIIEETL 0L A3HRET S, EEOE
ERe, R, FH&t, ®et, BREERII2VWTTH S,

EBBRI200RBICHITLZIEFHRS, F-DKFTIL, EXPRESS fFHRE7LE
BRL, TOEFAMEANTT—IR—AFEHT L, ThiE, ETLVDAF—<HPEE
LESEFTEZDBMS DRAF—TIIERINLTFTLORVWELERT S, B8, IIT
i, #—4v F®»> X7 4D DDL(Data model) {2 EXPRESS »6ERT 5,




FeyR—AEBRERHE

F— S R—APEZINLS, 2HFEHIESTEP TEHENF—FDILF VAT 7—Th
50@u%ﬁ%?w&mﬁﬁwv—»&mﬁﬁrﬂ%t&50;@&%?m,m@mms
TEELIETTFNE, F—FX—AO DML OKEES®IIPE V7 o7 %R MET 5,

3.1.EXPRESS/DDL <y ¥r

EEDEDIZ, EXPRESS FHREFNVEERL, FOETALEAVTT— I R—A 5 EH
T5, EEER, COFEFLYEHNLETEDERMS DAF—ZIERL 2Tl e bk v,
Z D%z, EXPRESS 6 88LTAHF— 5 N—2AD DDL ~OT v EV T #iTbkit.
NER 6w,

EXPRESS 6O EFN~DERIE, W 2hD X NV—TTHRINTHETVS, FF
LT, McDonnell Douglas[Egzes8] , Rutherford Appleton Laboratory[Mead89],
Rensselaer[Ragh92}D 7 — ¥ L V=7 ) » 770 F 4k EXPRESS 736 L
— I3 FNETFTANDERER LTV,

Sanderson & Spooner X EXPRESS & & v + 77—~ Bg, Y L—2 3 FIEFLEDOEO ‘
ERIZoOVTHRERTWVAS, [Sand93]

HaF Ty MERF—F_R—2A VAT AL, C++¥ DDL O LS 2B T 5, C++T ¥
¥ » 71X, Trondheim ¢ Norweigian Institute of Technology[Totl92], STEP
Tools[STI92¢], NIST(Clar90]) TiTh L TH/z, TDMD T O T LEFIIHT 2 5%,
SDAI binding & LT, STEP WG7 TiThh TV 5, [Part22)

HELLIETAAN, FREELHETEGEIARBLIY, HBF—F -2kl
RICOETEEORV, SARBICR, F—FN—AVAFLARBILT, Lib~s
EXPRESS/DDL <y ¥ 7E¥BELRiTidR o,

EXPRESS BHEFNIE, BENF—FR—RA VAT AICIIRERDLOTH B, I,
TREDLIZEXPRESS D74 —F % ($FR) X7 —F XAV AT LADRATATRT
—FETFLNTCREOFRFTRO-DITFANLrOFSIE LLBEORENILEIDANL VY,

IYTATA - HUMTFEoT, HEOBHE*F A AP A (RVERELRS
M&r] ) .
gk .. EXPRESS O#XETFIREBETHD, Hair K, #E#K, AND/OR




ToF - AERERBHE

R, SO VA7 AR3MOEy PR ERD,

TVIFAT5A T (HFH) .. EXPRESS i3 7 00EARE % H D, Bi(integer), E
B(real), &5 (number), XFF|(string), 754+ (binary), 7—" 7 “(boolean), T
71 (logical)e 2 BEEFRNMREEMAZ I LI2L Y, HLVEI L EHTH,

5/F ) (Enumuration) - FIEShifEnty M3, SHENCEHEL S,

Selects fl(Selects) -- EXPRESS @ Select Blid, i < B 5 f7-# 2 K (union) iz {5
THT, FEBUORSICH SN D, Select B, {2 THHERR L E R TIERTEY
T, BOBYEL (F2 M) EXLBEHTHS, .

REM (Aggregates) -- EXPRESS {1JEFE R (Array,List), FIEFEE! (Set,Bag)E 4 DM
HEF. '

EXPRESS/DDL Ty KV %785 L TARINE, TALDOEER L H>Thh2}
NEFELER F—FN—2ADRA FATRETVIERELT, REBH, BRPLARA
K, "2==7" (B} R Ar-27 () HigEnbHhi,

3.2.EXPRESS.” DML Software

KiZ, EXPRESS TERSNTF—FN—AF—F 2 HADTS DML O%E & 84 %
b hidibhv, TO7TLAR, W OPDBRIDOREIN VD, BOORER L
DEFIBRAFANTF—FIIT I eATEY, P ELIBIORFTANDDE, T
Tu—F/¥Yra— FER, ¥+ 2 SDAI binding, E# SDAI binding,

F—8T7 7t ARIPRELE, KX TOUTSSLDT7—%5 7 F v, EXPRESS €&V
72T THIRARICT A 2EYDFENS D, I— FERAR (early binding)
EF—SHEYELTOF)AH. (ate binding)

B&IZ, Y7+ 272 EXPRESS O#E (constraint) ¥|b¥ s, £5%6, Th
¥EIRLLED, EVIOREZLITNEEL RV,

321772 AFR
BFIOMZEIL, EXPRESS/ DML DY 7 F25E 9 2 5 T EXPRESS CEREIN-TF—4 %
FIRAECHADLICTDED, ThHbd, BMEIBEIIALEL L I 2OFENH S,

Ty7Za—F/¥7 00— FEx, %+ 2 SDAI binding, E$# SDAI binding T 5,

EOFELT 7u—F1L, EXPRESS ERDF— ¥t v M2 Part21 B 77 AL TT v 7
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U= kA8 0= FF b HETHD, SDOHETIEPart2l 77 A Ve TDFT TR 5BA
T, FAFATOF—IR—AER VAT L AL TRETIIEF RS, 77— F N
ADHEIERIE D Part2l BRTY v u—FLT, 7—27 7+ —4 (fEEGH) /ol
T =3 s CRAERES,

T—Xv T4 —h (FEREF) 254y T4y TAEwAIZ L, EXPRESS TEH
AN EFAEEIIHLT, FAIEPart2l 77 A NDE ) b D3N, 2F% AL 2T
U iz TEXTEXPRESS AL —Say () 4750 CT77r—2 7%k
2B L hb, 127 LI EXPRESS KESWTWBIRY, A<l -3 3 if SDAI
T FINBEFRICELI-LOICR S,

DT A= AR YT VIR THEONTOS T Ak, AE) BT -5 R F
STRTHY R, #EbDLekF— s ¥ BUEERL, T—F 77+ — & (EEHH)
NAYFAYTE, AT ETCF—F 3R DOTBOTIVEFTNAT 4 =T Y AERT,

T—%T X7+ —h (FEEEH) N4 VT4 FiE, Part2l BR 7 7 A L TETARNE
AR TR SR, FRCito YV — A DT -7 Bo TRTHEERER S, XDV
RVDF—FR— ATV ARG T IN—ADGEHEF—F &y P 2HRATETRES
SDAI Th A, =%+ % 2 SDAIL i3 X 1) [30) EXPRESS TBI# T 7T—%> 77+ —4
¥, F=IR—Z20F vy Y2 LTEBIEVSIbDTHE, Ty 7u—F 70
CNFUTT AR, T—%Y T T+ —HAD SDAL 5475 ICEEEL NS, LERT
—FEF— I R—AR b —E A HOEEERICER SN, SDAI ARV —¥ a3y (R
fB) TRMERN, F-FNR-RAIRENE,

BHOLDIEZ, TADT—y~—A#ELICHR a7, EXPRESS g0 70y 7 407
AVFATRBLT, F~F¥N—RIT 7L ATHE RS, TN Direct SDAI"% 9 &,
PIY = avikbEFr v Y LTHEF— XA 2HET D,

BEDFHEDOAY v ML, F—FNR—AVAT A, HREFN, TTIIr—va v OBH
DEFAPORZTI O, flE LT, CADDEAOBABRERI 7TV r—¥
3 VREVTrEARERTS, b L, BEF—sHHVEbERE (7)) —) 7ok
A BERE I L) = aFAF—FN—Ril Ao TS E LT, Fy vz SDAI /S
AvFs v PERN, BESDAI ARIND I w7+ —TrA%RTHd L, £
i, FrvarTYARE, 0T FLE—HAR) LICHoTRTWT, EidA S
VAEURF— SR ETOICRBRM IR (M) SRV, EIAN, BEESA T
FEREBLITFT—F T2 AT HDIIKHMEIA MEDP-TLE I,
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32214 F 1 TR

SBEOBE LOMBEER, F— I N—RTrERATEYT P TOEEE LS F5
hen3 T ETHE, BANZEXPRESSEHREFNVD [RE] #HEAL L5 TRl
Ll K, BAOERET VM LITEAOY 7 72T ERT A (T4t
-7+ 7 LTRA) (Blb, early binding) , /i3, BAQHERET VO 7T — & BE
YRBETEEHEIFED, AAV 77272 BWTLLHE (late binding) 35, OO
2 20K, Figer 1 ICERT 3,

I— F4&£RL (early binding) -- ZTOHEIL, BELOBREFNVICHLTERADOY 7Y
T EERT 5, EXPRESS I ¥4 734 DEREFNOFBELPHEREICH LT, £
TURHEYTLERADI-FEERT L, 203453, B—-F/ /¥ y0—-F7Ors7u%,
7— S ERIBEEDT A TTIVLERT B,

EXPRESS I 3 FCHEEI N2 00— Fid, ZASNLT— 2 R—ID API SHENTIE
BAILAb o b BN T 4~ AFRMTLLEILFF2 A Mo TER2 (3E
SR WELFEBTEL, T4 5L, ELREBEET v 77— FERNTIENIZSH D
I3 TyFF— b L vwoT, FREIREvIETS,

FELDF—FN—ZAAPIIZIC THHH, CHIBIRTZ DI WTHAH S, C++iE, EH
REF v, BEOVE—N, FTRABEETIA VY FEERILEDERRE, BHFED C
API EFETEETH B,

Data Dictionary (late binding) -- ZOARL, HAOBFEREF NN T 27— ¥ 5
L bIBETS, AEOTOY I8k —D&ERT D, SOVT o TH, F—Fi
HOREBUEHLELT, F—FR—A%ET kR TH, BHLF—y HELHOV
FAILREYTH 5,

EXPRESS {FRETNOILREFBRIFVEA Y F -T2 — AL, I—FERTHN7d—7
AL bEmniv, [FR] ik, A ¥ F 72— AT~ FN—ABTT— 7 HBBE
+ BB, F—IAEEE S/ PRERDEWVD T LT, late-binding { ¥ ¥ Tz — AL, £
BB 2SR LANS ZOREE A v F 7Y SIS ER 6%V, FRICHL,
EfEh-O—Fit, BETI NIV ENDL,

EXPRESS 234 ik, BRIIFBESNEF 7L -+ ($E) o707 5 824/
ks,




TN RERERHE

EXPRESS-Defined Data
(Part2] File or SDAI Appl.)

Info Model A Data Dictionary Program
Generated Program
Info Model B
Generated Program
Info Medel C Info Modal A .
Generated Program = ——=«"Data Dictionaries

—
Info Model C

DATABASE

Figure 1: Code Generation vs. Data Dictionary Access

IoT, #RENA V3 72 —2RXFEA V#7222 IV RBLLLTVTHA I,
FhIZ, ERENED, AFOFTH5E - BHOT 7t ARORELBSESHES,
BRECETOLARE IO AR, E-BETELETAIRLRL, BEOIY T4
T4, BE~NOHIrF 2 FIERELR Y,

HOFHEITHLTIRI-FEERL, BOCHLTRESTLEV), BERAEIHI S
PHEL, FRETLVOHL—HLAEALZWT 75— 3 2T LTid, &) iFh
ELHEALRVWEFLOEEFRO LEINRIEFNOBEF v 7 idbeALHEEEV)
RENh D, LHL, F—FR—ZA4 v § 72— ARBEEIOFETIRASIZEN, ZE
Lo, AV8 72— RIEE, LTOMBEFAEEALLTNIE SRR 67,

HHRETFTVORZSHZFRLEVEVIT 2, EFVRBEOERLEAE L, AIZIT,

AP203 #EHETHY L=V aFF—7iE, SQLD 180047 EE 2, SOEL OFE
BERT-IR—AVAFLCLTVDOETCHAI L, EETIALBLDNATRA—FD
FEL, FMF—TAPLEELD/EL S, BT, BROT—IR—-AHPZDLH
LRERFREFNERIDDPE I 2SI L, TOBLREFEVATLADER®G, 47
v FPEFLOFFEOLAEFE T E0bAh v, o7 SO —FL LT, HFHREF
WO EXPRESS @ [Ea—| 2y HiTHiR b Hh, ThiBEO VX7 122tL, i
TR LSV, [Hard94]
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3.23. [WR] 220 T

EXPRESS DELSHEE, WEOBHRMLRATH S, EX0OIFHONEIL, ~»
EXPRESS fBHRETLVOHEL EDLHIZRI D, Thb, F—FN—ZRA L AFHi1 Mo
T, ZofFEOW O EHFMZLES,

REo1T 7 AR, TOHEFOOLDOL S EHBENZ P ICEET S, /Sy FR
ARFERLL, Ty7a—F /¥ 0-FARDA T arTLhv, WRIETH, *
Ty Y aREESDAl ARD 7Oy T ATCOHENCHEMECI L1, A1F = v 74t
B4 DOHROTVY 7 52— FERPL, HHFIZET EXPRESS 4 ¥ ¥ 7 #i0k o THF.
bhdTHs,

3355t O®RE

14
o
o111}

IRLOERLERLABHORTII, BHREOT Y v s ZFEVH L V7 b
2TICE> TRBESNIMEE (727 EAHR) EV I P Y2 THEBIANTVEES (34
YT TRR) OHASDETH B,

Early-bound Early-bound Cashed | Early-bound Direct
Upload/Download SDAI SDAI

Late-bound Late-bound Cashed Late-bound Direct
Upload/Download SDAI SDAI

Table 1: Software Desien QOption

HREHOFENRE2RL L, LToRL T 7o —+255,

Ugload/Download Cashed SDAI Direct SDAT
Batch 5 Batch XI3Ae5495FM Batch X IZiT5E805E(H
Table 2: WMEFMHMA+ 7 7 >

CHODREBERCMAT, F—4#—2DF— 4~ 7))L EXPRESS OEEREH oM
Er L TEII T IE 6w,

4. EEMRRE
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PN AEXBERHE

H% 3 TT, EXPRESS OF —F X—A~DEXOEHH L HH T BTRA, T4,
7, EHBEFTANLT, 200 EERE, REFTHCHLTERELEY
Enit B vn oropBEaTRWE L,

IOETIE, 400OEXERBOLERYR<E, OOV FRFAECERGRLET
DEENEIND, 77ANT v FO—F/ ¥y va—F, v vy (B SDAIL E
BESDAL/SA 74 ¥ ¥

B4 DEREITTFT— 7 X— ADEHDOEIT, EXPRESS DF— ¥ X—ATFL~DT 2 ¥
7 (BEfg) , EXPRESS/DML V7 } w2 7DFEMEEFAL T 5,

$#1t, ORACLE, OpenODB, Versant, Objectstore TATH 7z, ORACLE &, VIr
— S 3 FNORBEELELOT, L{ar74Fz2lb—araryto— L7y OERI
FIBENL, La—Ly b2y A—F® OpenODB A 7V 7 MERE Y L—2 3 F
ONAL Ty FYAFAT, KEGEHTYL—YaF I AFAORDYI, TG
ETERTFIHASNATY S, Versant & Objectstore I, THFE S CH+ilFEITNIL
QODBM T, CAD F— ¥ _—AHFHT, FIIEHAINTVS,

SonFa Y x s bid, STEP Tools,Inc.?? ST-Developer ¥, STEP & EXPRESS OHED
HH— MIFIE L. SOs5y o —Yit, ROSE C++& SDAIC 7% Y7/ T4 —b 54
750 %, T/ =23 vOBRAICEATVE, ThEDF4 75 1%, Part21 77
ANy K1) v 5, EXPRESS ¥—# #%, 7/ EX07Usrs3iv, ATVANT—
V774 — o (FRERE /% v v ¥ a (M) TR AR &7 0RACLE &£ OpenODB
OTaY s FTit, ST-Developer ® EXPRESS 2 /34 FICkza— FEREER
Bl oAy r— Ui, WEOEWLIZAS EXPRESS 4 ¥ ¥ 7 b & D,

4.1. 5842

ThonEREIE, B, BEEFEGLTHERLLZVWERZL Y, £8ENH S, ZOET
2o v—T0BERBIZOVWTIHERDS,

B0 7 L — 73, EXPRESS./DDL EgDFMHETH 5D, TOEER, MTITHERETTNV
7 EXPRESS M EFVAOBHREY BEICF— & X— A0 DDL KEREHRL P, W)
CrTHhB, LWERE, +Y Y+ D EXPRESS EFLDEEDF (T - FN—AD
HeNAMBEEVWI I ETHE, FRILR2ODOKELZERF DL,




Ty N-AERERHEE

EXPRESS 7" xfF SN B &R -- EXPRESS ORMA 7 — ¥ X— AR EFHK S RE,
BEEROMII, AVIFNOAX—vD—BizkbRATEEE SN TT. 7— FEHE
LARIFENTY, BREVHRSHFERSATLE TV, %, SRLORER, Te
DT = FFEPOF YV ND EXPRESS * BAETAOFTWAICLTLE I,

EXPRESS DBEIRMAONBER - F— 9 R—Z0EFVIESTLIRE, i, %
ET2HERD L) LN, PRCOVOFRIEPEEIBIPLELT 2, L0k,
KIELGERELEETEETNE, AAFATHF— I T AHETREI DI LW
2B Y. WEBIHEIINNADL LI ICTAIIE, FOREST, E<-TLEIN?

2%BiL, EXPRESS/DML Y7 b7 2 7 DM TH 5, SN 6O, V7 o7
DINT + =T ADFHR, VI I TOER, A5+ AttoREELYTET, £
noid, Puditdsdad s,

FOREbEDNT+ =2 o FOgbetELELT, 77Uy~ a v F—s% b
FIWN=A, TIZEALLBONT7 3 —< > Z{EE,

BIEN72—TFYRA - CAD VAFADEI LT IY4r—3arit, BIEEICEST,
FT—FEbINR—R, TICRTHEBONRT+—T 3R,

EROBHME .. ERMAZORE BEEIORE. RT3 2— FOESITE-> TOE{L
L, I-FoRELstE, ERIIERShIEMNHK,

AVTFIYAEE - VIMNIITEF— S R—ADFS~Va b LBOREYE
DRE. EXPRESS €7 VOUMR, F0OM, x ¥ 7+ v Atkid, I— FOKE SHMES
CHHEBIL, EEEER, MFxvy, 7OV I v rERNLEI VI b y2T7I oY
=7V IEICKTET 5, '
HARAITAZXE - Y FL2—FOERCEUT, 42274 Xk r8BE,
L= =R .. TADT—FR—AF—VEAHFEMT B LDEER, FOBELEY—F
AA VI TRV T THARYETEIORE, 228HOLDE, F4F4 70
T—FN—2L), AR - YArRBERLITHE ), FIZIT, EEN-—2ATE, ¥
M7 ) —CERTHICHBELVWEEIRI S50, TADO DML b r o83
fLTiE, SDAIA »F 7x—ABBELWEMESI L TH D,

42.22DF vy 7u—F/ ¥y ro— FEE
BWD200ERRI Ty O—F /¥y 0—F7 2t ANEETHL,O0RACLEA v ¥
Tz2=ARL 7 —KERADSOI 27 P O—ETiTbN7, OpenODB TE/A-L S %

1 %% 7x—2% STEP Tools,Inc. £ Hewlett Packard MO 70V 22 F THRINS,
Pigure 2 37 v 70— F/ #Fo  0—Ff ¥ 72— XD ETEDL LTV A,
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7o 5 N AREERE

ORACLE it, ST THAELAHRTE, BHESFIHIATwE, Yb—vaFbT—FN
—ADMHE, FROF—FEBHECERLL TERRXTHEAL, JOREET—F L

PEGRMIICHVE DL EETRERITETHLET I L

application {binding

Figure 2 : Upload Download Interface Structure

Hewlett Packard @ OpenODB {3, EH#EANTWA Y L —2aF NV AT ADHHI LA
Tz VP FFEFADNRE L LOTHE, TOVAT AR, A7V VERRE
%, Y= s FUESRICEL AR, SQLIEETWFHFLEA TV FHVWEbEER
OSQL *¥#ftv 5,

OpenODB i3 HP O## IRIS 7 A b 72 } & 4 7HOHAH /- 3 T, ALLBASE/
SQLY b—¥Yat i A7 A EICHEESNI, OpenODB f"—ﬁ"‘E'?)bli, R A
#I, #$EE(Function)l2FT <, k) BHEROBEBCESWTRDFELD, 0SQL ¥ £
OO v 7 P TRABARERE, BRTETH L.

421.0RACLE EXPRESS/DDL ~<wwt7

I ORACLE £#i3, (Ragh92)ic#i~<b 7z, EXPRESS 26 ) L—¥ 3 FMET I~
DEREAVWTWS, :

LUFALF A, BAOBHEOIT A () oRCERIND, EFRiE, B AF VR
(EME) +BNTL2HINTFWMERF->T3, EXBELROERIZIIEN NS, V7
A FAA VA VAR, LS b, EEEORSEIBFFLrabABF—L LTERNS
Lz,

ITUF 44 OBEIL, BLERLERE, F4DI 717 1 OROBARNRELR,
ERlshs-F—7VizANnbh b, ThonF—7vii, IVF4F 1 OBATFTHDIC
BEEANTWE, BEOZ T4 74D A5 VAT, BOBBOETOT -7 VI
o, BTSN SG,

ORACLE O#EXKF—# ik, EXPRESS O&EX7— 5 O#IZ, [L{HEA %\ Boolean ¥
logical i3, BHEE A% &h, FIFEE, string & LTHHAEIND,
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EXPRESS Tvpe ORACLE Tvpe
REAL float/double
INTEGER integer
BOOLEAN integer
LOGICAL integer
STRING varchar
BINARY number
ENUMERATION varchar

Table 3: Corresponding EXPRESS and ORACLE Primitive Tvnes

ERENERORZ, —FEELLELBREARRL L THRDbOASE, #EF 2 EXPRESS
& ORACLE @#liZ, Table 3257, ‘

ORACLE 2% — b § 2M—DEAHIT ¥ 7L DETH 5, EXPRESS DESE I, HF
DREUA VA VADETOIVAY e EDBARF— 2 BTy IalL—bENE,
b= aFVEFIE, union ETEHEMICITH R~ F LTwh W, £ T, EXPRESS
D Select Blid, F4 DTEELB~DEME LTRLUMIIHE— T3, E4DFTND—
WMOHLDELREL2THS S, MOWMITETH 5,

EXPRESS RESBHEAKOESOMMIE LWL, L OBBEFLIILZ ) EVEHE
FoTwd, ORACLE i}, (254 () DE&HEI0FEHELTV L, TOLHED
BHROMBIEHES (?2) 7rT) XL THBRT A,

4.22.0RACLE EXPRESS/DMLV 7+ z7

ORACLE~N®D 7 7ANT y7u— N/ Fyy0—FIUAF A, I— FERTHVTESE
S, ARSI, HED EXPRESSHEHEF VAL 3BE OO /5 A2 EKT 255
7 EXPRESS I %4 S % fEHT 3,

BHD7 07 AL, SQL"ORACLE TABLE"AF— b A Y BV THF—F R—ARF
—TEERTDL, INOGDAT— AV ME, ORACLE @ SQL A » % 71 # 0 sqlplus
FPHOTETESNE, Thid, IS CRERSAAEGIAVAEERTFVEEL S TIHE
T3,

2HEBO U7 AL, STEPAP21 77 A LOREY F— ¥ N—R DAt 774
i, ##SQL ¥\ 5 C++T, ORACLE ProC % ORACLE #— # X— A %330
WZHWS, Tov7u—F/ 50— F70s356ik, 774010 %, £ ¥ A€YTDH
EXPRESS E#D 7 — F ODRIED /2812, ROSEC++73 477 % Bun 5,

DT TO—F7O 77513 Part2l BRO 77 A Wk AT YWIZHEARANR, ORACLE
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Fe—F NR—ZIEEL, B0t TV 2y D EBBEEN BT 0, SQL LI ML
5o ORACLE F— ¥ R—ZiHBOF—F o b (7740) $FHTH, Ty 7u—F7
DFFLE, bL, TTALNTELTOE, FBEFHL06, HLw-JarE
b, BON—TavFCHLIZANEDPS I

3B/FNFTY T AL, ORACLE ¥ — ¥ R—ADAE¥ Part2l 77 A VISHEHT LD
THb, “Nii, ORACLE ILEHL T, , HED 7~ 72 &RL, BREZHETLOWL
SQLAMRL, AEUPHIA TV 22 &R TALD, BETFUHYT, 2TOF—4
Ly PAERENGE, AETUAOAF TV 2 Mk, STEPPart2l 774 L ThHo,
EXPRESS O#E&tbit, /3w FF— FTit, ST-Developer ® apconform * — )V TFil
BHB, SOVt EXPRESS 41 ¥ 5 7 # k&4, WEREHL %5, 2T where fii,
b kid(global) v — N % T 5,

4.2.3.0penODB EXPRESS/DDL vw &%

OpenODB @ 7= 5 £7)Vit EXPRESS OF#E % h #+F— F LTWAS, F—Tik%
v\, EXPRESS 03 2 BENEEREUMIL o 2TRER LRV,

OpenODB ¥ — # EFMIA 7V 2 7 MEET, BITLHEES (EB7) M (associated
stored) , EHiEE (Bft) 2247V 7 PERYHFR— b1 5, EXPRESS 0)—‘1'—3/7-’7
45484 7REBCIAGCOF TV 22 b4 FICERBRS, &4 OHREHRIL,
stored function & L TERBEIETH 5, . _
@A E 7L, EXPRESS DB, #H4#EE ¥+~ ¥ 5, £512, EXPRESS AND/OR
gk 1, 0OSQL ®”ADD TYPE""REMOVE TYPE % FIB L, 41 Y AZ Y AICHmMLAZDH
FELIHTABTERTETH D,

OpenODB 12, EXPRESS D222 THOEFXREHYF— L T b, Logical b
enumeration I¥, 7V 7 M A TEEHETER, VIV ETHL, 7V
2 RAVAS VANPIHEROBERER TR, ERINCELARRBB LI RIEREL
L Tik* b, OpenODB & EXPRESS ORIXIE i Table 4 (IR TE o

ORACLE T2, EXPRESS @ Select &I, MiRBOy FNE L TERES WL, A
NTWBRPIZITEN A TWTHRIIEETH S,

OpenODB it, EXPRESS DJEFH 2 HEE (Bag & Set) &HF— P55, BFED
#£ 48 (List & Array) i, A Y F Y I REI VLAY MDY TNVD Bag bt LT I2 b
—hENB, BEOANTE, T LAY MBLEREA YTy 2 AWMDY D Bag & LT
YTab—FENRS,

OSQL i, BEENEE, BT HIZHV 5. EXPRESS O’inverse”fiid 0SQLAN Y v
J—fEEiz Ty ¥ YHES, EXPRESS Difk&E B where”85 & "unique” i, 43R
YO hATHRPAVH, BRO7UV ey PTREEBENSTHAS I,
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EXPRESS Tvoe OpenODB Tvpe
REAL float/double
INTEGER integer
BOOLEAN boolean
LOGICAL Class(three instances)
STRING (N) char (varn)
BINARY (IN) binary (n div 8)
ENUMERATION Class{fixed instances)

Table 4: Corresponding EXPRESS and OvenQODB Primitive Tvoes

4.2.40penODB EXPRESS/DML Y27 +Jx7

OpenODB ~DF v 7U—F/ ¥y /0 —FA Yy 72— AbFa— FERETERE
Nl RN, 32003— FEERT 5%5% EXPRESS 7 »/54 ¥ AT 5.
B0 31— Fit, OSQL ?#”°CREATE TYPE” £ "CREATE FUNCTION" %45 T, ¥— %
N—AAF—TERET D, “NLBiL, josql LV F QpenODB D OSQL A ¥ ¥ 7N ¥ T
EfFahi, Thil, SREFNVOT Y IEEYETHRET S,

2FB L 3%FHE, OpenODBQaci EWV ) 7HTYFAAL ¥ 72— AL ROSEC+H+F 47
51 %, STEP Part2] 7 7 1 )b & OpenODB 7— % ~— X T, EXPRESS k&£ 77—
SHREBRTLDIIHVGRS, TohbD 7Y F AL, ORACLE DB B2 T
5; #1L.T, ORACLE [F#, D F x v 7, ST-Developer ? apconform &3 -

p—

LHIT 9o
4.2.5 98

L= 3 FLEFNE EXPRESS H, BT oTR%>TWh, =0k, ORACLE i
ABATEEE, BCOEE, FREYEETOVSATHI S LS,
IDBREIIREERED . BT SDAL R, S4AOBRETCIOREYEIEIIRBNEB S,
ORACLE ~"®@ 7 v 7u—F /¥ vu— FARiZ, ORACLE ~OABIORIZLAZID
REFEHLNLEVWOT, Z9LEPBRVEELSE, F—#5—H ORACLE OFIZA-TL
FAE, P ) —TETHES, FHf, " BEETLIRE, 774 X—ADT 7
ARECRLT T ) r—a T, FIFIFAHAERL,

O- FEREFFBATAIEICED, ORACLE 2 L) —RE 70/ F A2 FAHRS, 7
— S IIEN SQL ASLERD, ThEHENFY TR, TN L-YaF Y AT A
MTHTRHATL (v,

EREREETCA 7LD 2T, Ty 7u—F/¥ora— FVART7OSZ 4L, T2
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Ta—F/ S ra—-FrN—TORPOEIE LTRARI AL, KK, Thb6n7Dny
ShiE/8F A—F{LE N, EXPRESS oY/ S 3%\ABVLT, 7OFX 5L vERTHE S
W, BEDVATLARILERTALIICTAIETH D, T A—F{LERA TR T A
B, A7 & TIEETRE,
OpenODB & ORACLE @¥E#ik, FUIFHEETHF >, #%, OpenODB #* EXPRESS {Zif\»
Y, REIZAMIL{ DV,

43.% v v (8 SDAI

Versant ~?E# SDAI binding i, NIST ATP @ PreAmp 70V =7 FD—F & LTTT
bz, Figure 3 7°H# SDAI binding PBEETRL TV D,

Versant i3 Versant Object Technology 7t (JT 4 i3 Object Sciences Corporation) D7F 7
Vs bEEF—FR—ALATLATHD, Versant 3RS C++Z A T4 77 1) L H#iirp
EREOT—§Fzv oA/ T, MOEbERETFHDO. WR C++I 131 T HR
Fo—TERCAVONDA, A7V 2 FEFNIR CICHPLITHFEEE N Smalltalk
[Vers93)|R L 3 %707 73 v VEEANDNA VT4 T %HD,

4.3.1 . Versant EXPRESS/DDL Mapping

Versant 77— ¥ E7)MIA 7V = 7 BRI T, CIC++HIZRCED L,

EXPRESS DL 7 4 7 4 k #&KEIMHIZ, SDAI C++ binding(Part22)ICED & NI FEK
7 FET Versant @7 7 AICEFRINS,

Modified
Working Form
SDAI —
binding

application Database

Working
Form Cache

Figure 3: Cashed SDAI Interface Structure

Versant DEER L, C & C++HItETVTWVT, typedefs 21— For x THEICOT KM%
F¥oTv5, EXPRESS 7' 3 7 1 7i%, Table5 iift> THbh 5, o
Union % Versant @4 7 ¥ 2. 7 P EFNIZId 2 WO T, EXPRESS Select Blid class &
L CTELEAICkb LD, select class I, select BlOZ 4L DRIDERE, FO7+—-1LF
AEbR AP LV I MBI REE LR,

aggregates ii1# A XBHU LI L AV Mo 4 T~OEH<Z P VERDclass~EfFah b,
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EXPRESS Tvype Versant Tvve
REAL o_float/o_double
INTEGER o_4b
BOOLEAN o_boolean (typedef char)
LOGICAL o_boolean (typedef char)
STRING (N) Vatr of o_lb
BINARY (IN) Vstrof o_lb
ENUMERATION Vstr of o_lb

Table 5: Corresponding EXPRESS and Versant Primitive Tvpes

4.3.2.Versant EXPRESS/DML Y7 hr9xT7

Versant ~D ¥+ v a2 () SDAIA V¥ 7x—Rig, F—y{ET7 7+ AEYHW,
ETOV -V, BFEDQSDAI 77U r—va it Y s URZBE—DF 475 ) 10K
S TRt 2,

Versant 1 ¥ ¥ 7z — AREFDSDAI C A4 73V DT—F 77+ — 4 (TEEHH)
FURTE, AVIFNFA TN, Part21 77 A NEAFTVHADT—F X7+ — A
KRABEHRD, LT, A4 YA EYHT SDAL 52 AT F—y 5, HE, #
riiR S, A 5 72—k, AEVHADT—F 74— 4T Versant 7—F X—ZD
FESYRAT % BEETENT 5, :
AE)F vy rant Versant ~EWRT LR, 1 ¥ T72—A5A7FYVREDITF—F
NR—ZA~EELHET LT, SDAI EXPRESS 7— ¥ S8 AAE L Versant 7 — ¥ $FHOE
BINTEEEHT S, EXPRESS ERTHEL TV 5 Versant DRI, FifiTR<T &
I REBEFEYACTERENS, KIZ, Versant ¥—FF 7V =7 b %, Versant C API %
BER7T— 7 REYFHATIZIEIZL ST, &K, #T.
FeFR—ABPLAEYF 5y Y2 CERLTVWAER, A vF¥T7x—A54 750k, &
#11Z EXPRESS & Versant ¥ — ¥ HE* Fx v 7 LT, STOBREBEENERTVEDE
HETH, YL, EXPRESS F—##EINELRLTWAL, (FHREEEHIbOD) +
i Versant OREPSBE X NS, —BMFESEFARAIEND L, 2L X AE)F TV
27 MEISDAIFA 73U LERENRE, chenFd 7V 27 P OEMMEIL Versant C
API 252 &L Y, BoTIh B,

SDAI 5475 iX, EXPRESS A X ¥ SV 5 %M LTCDA ¥ T2 74 7RARFHE
RUET B, DA F TV FE, ARIAD T~ 77+ — 4B E, REBHED "where”
B, "inverse"Hi & KBV — AV EFE@ETETH L, WIS v 9 72—AT, F—%+v M
77 A NERTTHOEDREN, Sy FEXTHHRS,
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4.3.3.954

Versant 77— % €7/ & EXPRESS HR(U T3, THid, ¥r v ¥2 SDAICLST
FO—FEHEIILTEN, Versant EATIADT—F ¥ 77+ —LHOT—FBE TR
INOBIETHREIC R D, SR, BID220DA YV F 72 —RE R F—FRN—A~DAHN
HER{HERLEENVWIBETH S,

FAFA4TDOVersant 4 v F 72— A& SDAI A v F 4 Fd@AELT 7 ) r—33
VIR LTE VSR T+—T Y A% 525, SDAL A ¥ 74 YV id& DI 1) —,
Versant DH A F 4 7V AF AR L I LE VAT, ORACLE % OpenODB & iZHEIZZ
b, (#Bdin?)

f¥y 7=, 22— FEREOLDHE, F-FHFrBVTEFFL L THES
nize ohit, TV F2—FDA ¥ 72— AHRAICIIEECR 2P, REMCIBES
AVFIL A BT E, B, Ty FA-FRATRA VTR AR ZAX
H¥ %W, ‘

T—%v ¥ 7+—LFRSDAL 5475 VDA FE— b/ 27 K- MR, && 2
BANET7y7u—F/ ¥ 00—FAf ¥ 72— R EEBOEELA VT THES,
SDAI binding 382V 7 Yy 2 7THREDE T H T, BREALER, 7S5y FIlax b
DD, CDOA VI T2 —ADBELo7FEE, BIEEELTWET—F T T+ —A
SDAL T4 77V LT > T AR PREF TIANERDLENI I ETH L, 1
YE— ST AHE - MERESRO WA RORABT THRS X i,

4.4 5% SDAl EE

Objectstore (2353 2 E#E SDAI binding M¥E# L, Object Design L& STEP Tools,Inec.
DEXFERFERE LT, Figure.d i3, EFE SDAIFEAOBELTELLTVL, D7
Tz 2 Mi, SDAI C++/54 Y74 ¥ ¥ OHET & LT, b N i2 ROSE C++/354 ¥ F
AT RfTo7 ‘
Object Design ¥t D F 7T = & F{§MEF — & ~<— X Objectstore it, #2277 X517 7
VELID, CH++DRAF TV 27 b2ES, HAFTAXENT C++a V34 THFAF—
TEELDCHAVORE, F—yHBFFR—r 2o —lET(T 7L AETAHRE
nTVEH, BED/—Y 3 Y TREESh TR, [Objedd]

SDAI
Application

Direct SDAI binding DATABASE

Figure 4: Direct SDAI Interface Structure
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F—FN—-ARBEGHE

4.4.1.ObjectStore EXPRESS,/DDL v w B 7

ObjectStore D7 — ¥ EF Wit C++Td %, ObjectStore DAREBHIIZHEEFO IO LD T,
EDrFATATIITYKRA TV =7 P b, 4L, ROSE C+H+7 T A54 7
71 % EXPRESS HEDTE L T o7e o« T 7474 L#AMFZIL, RoseStructue
¥ S5 AN T Y F AL, SDAI C++ Binding D FEX AW TERER B, _
EXPRESS 7 2 F4 7, R6 Iy, C++HilBEEN5E, C++D enum Bid&To
Rae@El TL1o— 27 Chithiudl b2 vwad®, EXPRESS 128 C OFIEEI, ABTOEH®:
#7T. EXPRESS % C++ilv v ¥V /T 58, 32— 3 7OERIC++ enum X ¥/¥—
FIZ—-ZITAEDICHVWONRS,

EXPRESS Tvpe ObiectStore Type
REAL float/double
INTEGER int
BOOLEAN BOOLEAN (typedef char)
LOGICAL LOGICAL (typedef char)
STRING () char *
BINARY (N) BINARY class
ENUMERATION enum

Table 6: Corresnonding EXPRESS and ObjectStore Primitive Tvoes

Select BJiz4F5I® RoseUnion 7 7 AZETFMEEND, ZNLHDHTF 4 TIXERAD C
@ union PEEX*ME L, ¥? union member A4+t v F SN/ EMERD,
Aggregate (BEED) ik, NFAVLENZCHr FALEREND, ThH6DF T AN,
RoseAggregate * A & T HRBM L JR4E L, List, Set, Bag, Arry DEEOXEI 2R S
Bits, et 7r 7 XA EMEERBLRSL,

4.4.2 ObjectStore  EXPRESS/DML Y7+ 17

Objectstore ~DEBESDAIA V¥ 7z —RiF, 2— FEREBTiTo7, HHEFNADN
EHTD C++7 5 A% EXPRESS T ¥ /54 S HWTERT 5,

ChHA4 ¥ 7x—2AiX, ROSE C++7 4 75 )2 T {, [STI92] ROSE i¥ C++7—%
YITA—LDTATTYT, Part2l 77 A NDFFEAEER, SDAI 74 7 RBRETAA
YAE) EOTF—F RER, HE, REHRLLDTH S, ObjectStore D AT 4Lid, B
EOT7T ) r—=2a v oRoNIEBET Cr+7— ¥ ik A{LERE, £IT, E—7 A




Ty - AEEEREE

1428+ X h b ROSE 74 75 U % ObjectStore DA EY I, AAFT V27 bELT
ERTALIEELL,

MREIEL, COEBEENLT A 7F) BT ObjectStore £ T ROSE {EDLTHITR
Bo 722U, BRLT 7 AR, ObjectStore D b7 Y2 i3 Y ORISR T I ObjectStore
HEHOBETMED

I N T AR L /o R SR AR RS L BIR A A, EXPRESS I /%4 Tk, BMiRs:
BiE% C++ A Bl E U TEREERS S, "whereZi AL — 1 (global rule) L4 @
a— FREELLEV, SDAI 4 77V TCHWGRALS Y37 Iy r—J1, 7z,
ROSE 94 73 ) & 328 ¢ #%, ObjectStore BICHELBETIRF A P LTVRV, &
NETCOA 5 72—, T—FE774AMIESHL, /Sy FRIHHEFET 2,

4.4.3.5

Z DA, ObjectStore WEF N & EXPRESS €EF NV TCHWVWLR TS ROSE,/SDAI C++
NAFAYTRELZOTC, EEESHBHALBIRTS S5, CO200FFILVEOER
BEEOIA M TH D, ‘

DAY —T72—ARE CADDOHRLRT 7V r—2a il B TIVwN T+ —< X%
7Y o ObjectStore 2 ED LI 27 7 L ARBILS TV EL L, ROSE 74735 )43,
HLEDOMWEHLERBIZET VW7 7 X bHH— bT5%%, ORACLE ¥ OpenODB
ZiEh by,

F-yNR—R L CEEBETIDOT, IO/ Y8 T x—A RV AFATRETZ PV
Sa RBRR XA L, S50, EEREENALCHIZTRAICHF LV A VSEE
FHERLTWCEILINBRICARY v A AWRS,

COREFUY =y M, BERHICIEVEN TR TS o7, ObjectStore Y AT AZ7
V=Y CHOT ) 5= a3 ekBILTEDT, 3500 A7y FIZbREEFO
ROSE 5479 2~ FrRADEEDRABREHEAT S I AR, —BHICIT,

B SDAL #4811k, 8F - FR—RAEARITAXENTA TF I HFULETH D,

SDAI 24772V, BRRT7T v 70—V 7 r0—-F77)r—ia 2 2kxT, &
BT { DBEERIRB LA TNIER 5%V, FATIOFERBOBFEIIL<T, Mt
BAENEEIRAL, AVTF AR MBI E,

5.5

EXPRESS €7V %M THRTAHET DY Y b 7= X235 ORI EH DD, &
NEFIBTAIEICLY, CESBOF— ¥ 2 RE, BHHA 7 V080, gL
STYYZT I r—2avDaA b ERLTI EOHRS,




F—y - AEFEEHRHE

Fa ¥y bF— 5 N—2it, EXPRESS FHREFNIRVT2RETERTETH S, &
Mz, BRETBEF—IN—AYAFLAODDL KERLTRLLITNER 6LV, DY
AT A~ND7y Er iRz,

# 1 EXPRESS TEZEINALF—F&F—FX—ALABNTH DML 2EE L2
AT OV, SOV T by =T, -5 77 ALELTERLED, Frv ¥
2F—F by b E LTERLAD, LEREADF—FILAY FELTERT A,
EXPRESS 7N F— ¥ BRI — FERIZE 2 TY 7 b7 27 (DML) XBET 5,
B EXPESS EFVOHEE R T5B0V 7 72 TEERT L,

T DEXTIZ, EXPRESS L F— ¥ N—AEFAOETEYIFTEULTVESD, &)
OPHEEFROIERE 1 B, BOHENKRF v v ¥ 2 SDAI RERE SDAL KA TV 5
LRbhD, T, FRESIOVAFLR, T2 7O F/ 7 u—FARN b2 LB
BPAHI,

5540, ERICIPEENL, HOPK TS N—APRBRTET 7 LADS /5T
AFRKEESND, 7y 70— F/¥ovu— FARIRLFNVP 2 (, Ef SDAI
FRAES 2 A P Hhd b,
TRLOBERNLELIC, EEEOBENLIE, 2 FERARTT v SU—F/ U
H— FEROV I I 22T 3EE005b0b 3B, ZOVT ML, XFxyanf ¥
AT REBLEADT—F 57 +—Ah SDAl LEHSHES, TOT X7 7 F v ORa
RBOPDYATFANDA V¥ T — A —HITHGHED L) LK, EHIT, T
EUFTr— b VY FA VTR F—IR—AIHLT, Ty V=TIV ITTNr—%
g UPUBEE A vy aTwi— Yo OMEELRMET S, Thid, Figure 5 ITRT,
TRODERNL, T— FERAFRIZEFD EXPRESS 3 V234 ZORPDFE L THD
L, 7v7u—F/ %y vu— FAROEONAA T~ FI3ER SDAI ARICHRTED
CENDLLE L TED. ST %Y 7+—L SDAL/SA Y TA Y TORE - AXT
FYRAIRA L, SoroTal s FTHELEES,

A

Late-bod
Upload/Download

Table 7: Approaches used by the Implementations Studies
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6.3 &%

T N—AEEEREE

SDAI
Application

Modified Working Form

SDAI Binding ‘~
Working Form
Cashe

DATABASE DATABASE DATABASE
SYSTEM A SYSTEM B SYSTEM C

Figure 5: Vendor Preferred Interface Architecture

ObjectStore & Versant TOEE %47 - 7= Alok Mehta, ORACLE TOEELIT- 72 Vijay

Raghavan

KERTEB# 2 LET, £7, Versant T SDAI /14 vTATEToTK

N7z Charles Gilman IZ b BB L4,
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) ProSTEP PSstep_Caselib
BMICEBET3EEHSERNE

2. 1 ProSTEP ToolkiticDwWT OHEE

1. iEpR, HEME), HHRE

AR ProSTEP GmbH, Berlin (XY YEE, BE~NLY D)

Hf 96.3.5~3.7

HiRE SWENR (AAXERER, F¥R) “TERE (BTERER HxA%¥) B #
E (AEEREE, FBE)

.B% ProSTEP @ STEP ERVAFLHRERE Y — Vv FOFEVFOHEE

2. REAR

2.1. PSstep_Caselib DEXREIF A S

EXEFEEN STEP Tools,Inc. EFALER 2V, HEOT—F 7 HI A AP2xx
N7 —% AF¥—7#iE% EXPRESS working form generater {2 & o T, ¥ 7: working
form #* % SDAI @ Interface (SDAD® 2T 5, L— L€ Interface Tt AVTERT
07 A%RRT D, SDALR3EHOWT % BRTEE. FHIIER,

2B, Fa—PITNTFAM, VITLYRATo a7 AEEERICHAOT, #EILH
wEbYTHER, |

B CAD/CAM/PDM 7— STEP -4
¥ E=ik (F— ¥ A2 —<iRE)




ProSTEP PSstep_Caselib

2.2, PSstep_caselib F 2 — TN I—RAIZDNT

2 BHFICE o TiTbN7z, 1 Hiz EXPRESS modeling & PS_EXPRESS 2oV T, 1.5 B
I ProSTEP SDAI & Part2l (7F R FER) KowTORE, v vERRL {, #iF
FEHOBELTRE LW ER,

EXPRESS modeling & PS_EXPRESS IR L Tit, ProSTEP OB ASHO Y 7 ko 27
FRE&H D GIDA GmbH 75 BEF AR,

2.2.1. EXPRESS modeling 22117 (GIDA Dr. Luts Blencke) ,

EXPRESS XEREC 2V TORRIIHE, Dr. Blencke #° EXPRESS D4t & L T~

22BRE LT LB )

EXPRESS i data driven static approach THh 5. El5, H2EMEOME CTRA 7 — 5

WETRAT D, 27474 ((FROHN) MOBFEEHNFEEY (constrain) & LTH

FBYIERET Do BRIE (attribute) i [THROUM] & LTHRATH D, FEAEFETER
(subtype,supertype)iisk 5,

2.22. PS_EXPRESS (ZDW\T t
GIDA TIEE S #L7:, EXPRESS @ Graphical editor T %, EXPRESS €7 L ¥ 1131
KEATEHRT®’R A 5. FBITROLE B,

- EOREE L R=T LT EPRETIE (R—V LA T Y Mg

AF—<DIY— - BFATEE (oY —HREETEE

- graphic > EXPRESS-G #* %5 EXPRESS Sei ¥ BT 5. ELYENF v 71 ifTh%
Ly, . ‘
KEZEFTN ($FIZAP214) DAY FF ¥ AIREFITH S, Ship AP HRICLABLT
WERYHB, |

L L%d%s, £<MoFETIAE SN EXPRESS R F TN AA LB, EvicH
ETLEZCPBECROERMNEN T HLET Lo, BTETES, L7 LHEH®R
BhOLIES 2V, |

2.2.3. PSstep_Caselib {24 T (Mr. Peter Dupont)
Peter Dupont Ki3 ProSTEP T Part24(C binding) D L7 4 ¥ ThH 5,
PSstep_Caselib BENBRIL Y Vo7 Vv FF— 3 R—ZATFIA P AF 2RO,
{(Central Data Administration, CDA)T# ), STEP tools,inc.?d ST- Developer Tit
ROSE iCHiZT5b0TH3,
% 7:, K& { Development Tools & Application Tools ) 2 DDLFI=FAN 3,
Development Tools 2 FTIRO L D ¥ &,
- EXPRESS Parser EXPRESS X&¥Fx v 7

77—




ProSTEP PSstep_Caselib

- EXPRESS Linker AF¥—<EEOAHL 77 L ¥ AE &K,
- EXPRESS Working Form generator  SDAI T{# 3 EXPRESS X ¥ — v HE{i§

Application Tools T TEEN b D E &ir,
* ProSTEP SDAI and Part24 SDAI C late binding
- STEP file scanner and formatter

- Database (Central Data Admimistration)

2.2.3.1.PSstep_Caselib I E
+ Partll 2= { EXPRESS @ 7 VHIE}FR— |
- 31EM? SDAI binding ¥ BN EE
Part24 (220 € C late binding
C++ early binding
ProSTEP C late binding ‘
- Part21 (237 { STEP 7 7 4 V@ scaner/formatter
ST-Developer TiZ SDALIZ 2:@ 0 HH— FENTE D, 2L Y Clate binding & C++ early
binding T %, STEP Tools,inc.?® C++ binding & ROSE C++ library #F|H$T5 X 5 T
2o TWwhA, ProSTEP C binding b, PSstep_Caselib DEFI zigre 2 A%,

2.2.3.2. PSstep_Caselib ¥ V' T STEP LR 7O/ 7 A+ RRT 2FH

# A AL, 1212 STEP Tools,inc. EE LT 5, ‘

El%, CDA(Central Data Admimistration)PJ = EXPRESS workig form generator {~ & )
AP2xx T— ¥ MR 2 £ K, & 512, 31ERI® SDAI Interface ¥ER L T, T —H#5
— 4"y FET 5 CADICAM YA 7 Ad LREARAIT —F % SDAI & AT AP2xx
BEOERT A2 HR, B SN F— 7L, Part2l #1774 formatter X 1, Part21
RICHHEES,

[l

from_CAD

: Application
i CAD file /

\ to_CAD

Application

QEartZI STEP file

2.2.3.1 CAD %% STEP ~OZERR




ProSTEP PSstep_Caselib

-EXPRESS A*¥— 7 7 A ADXEF = v 73—
$ exparseexe</ — A7 74 NVE>

- AP203.exe DAF—TOHBL 7 7 L ¥ A ¥ £ 4 £ 12 EXPRESS Definition Library
(EDL) &R Eh 5,
§ exlink.exe EDL_AP203 AP203.exp

- STEP AP203 @ Working form &£+ 5, TD 70 AILEEFIC Part24 late C
binding & ProSTEP C binding  ® meta data (FF&) * £,
$ ewfexe EDL_AP203 -1 HEY A MERR g Cearly binding £/

- Cearly binding DER, ETHL Y F A T4 54 70@#i= v €V 7B C OBEBER
# put , get, modify, list, get_all D7 7 LA —F X ERK,
$ ecgen.exe EDL_AP203

T DIRRT, CDA I AP203 D7 — & DRMBATPFER &, SDAI D3I FAOVTH
PRFIBLT, CAD VA7 AP LDERTOY T ASERTTRELRIIZ R 072,

CAD DR AFA T T—IORMBABIN—F > (VY F) EEBAL—FY (XY F)
BFudhicdl, =93 —7F41 Y FTIELEFH S,
Perter Dupont R FEED L ) L EREIRIF—FEY F 4 @ﬁ%jﬁik LTHERLA,

from_CAD
Application

CAD_to_AP
Application

CAD file
2.2.3.2 ProSTEP #ROTHREE

O, CAD file ° AP O#ENEL LA L 2EEMAFRIFGL I HL, A T7FA
AN R,
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2.2.3.3, EXPRESS-M MDA »F¥L—2 3 izonT

i CIMIO # Mapping S EXPRESS-M % PSstep_Caselib iCHl AR L{EEITHONRT
Wb, EEEPZVEATED, SERIFAOFEER ST LAWRL, |
EXPRESS-M X CAD & AP @ EXPRESS 2w v K v XV — xR §TH I LIZL
h, SDAL #BET5C 707 A%+ 4£KT 5, EXPRESSMiEFhFh6fis~n< v
YN NVORBLOT, MEMICIE 2EEO T Y E Y IV —VORERIFLETH L,




PSstep_Caselib version 3.5 now available PI' P
PRODUKTDATEN

TECHNOLOGIE
G M B H

SDAI C late binding according to 1ISO 10303-22/24.

PropucT DATA REPRESENTATION AND EXCHANGE
ISO TC184/SC4/WGT7 N392 Date: July 31, 1995 Part 22-DIS Title: STEP data access interface

ISO TC184/SC4/WGT N394 Date: July 28, 1995
Part 24-CD Title: Standard data access interface - C language late binding

- The new version contains a completely implemented concept of schema instances for
vdlidation and infer-model references.

- SELECT type path infomation is handled as described in Part 24 and
conforms to the requirements stated in Part 21,

- The access to explicit and INVERSE attributes is performed by the
sdaiGetAHrQ function as required.

- The sdaiFindinstanceUsersQ function gefs all direct predecessor instances
(by entity reference) independently of an existing INVERSE specification.

*** sdaiFindInstancelUsers No.l **»*
**x%’ gdaiGetMemberCount predecessorNPL ***
==>Number ¢f predecessors of inst. of tyvpe ELEMENT = 1

- Alternative usage of so-called persistent labels and session Identifiers is
possible; Example:

*+* sdaiGetPersistentLabel No. 2 *** )
==>Pred. instance:of inst. of type ELEMENT: 0201000000bac003=#300

- Validation level 2. including the INVERSE attribute validation. Is supported
independently of the EXPRESS schema used.,

- The new version contains dcompletely implemented concept of the
Part 21 SCOPE fecture.

- The concept of non- persistent lists in the SDAl is supported as required
e.g. for use by validation and navigation funcﬁons

- Copy instance functions are available as 'deep’ copy functions for SCOPEs
and as flat’ copy functions. either info the same or into another SDAI-mModel.

STEP file handling is convenient and conforms 1o 1SO 10303-21

- In the STEP file header, the schema name can be followed by an object identifier {...}.
which Is mandatory for STEP files conforming to the standards.

IS0-10303-21;

HEADER;

FILE_DESCRIPTICN({'Header section created by set_head!'), '2;1');

FILE_NAME ('P2test.stp', '1995-10-19T15:08:27+01:00', (*‘Mr. Freak'), |
'SDAT ltd.'}, 'Version 3.5', 'PSstep_Caselib', 'authorisation: none')

FILE_SCHEMA( ('sdai_test_schema { empty object id }'));

ENDSEC;

DATA ;

#10=. ..
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PSstep_Caselib version 3.5 now available

Gerierator of C early binding structure and access functions t¢ the CDA

Principie of application - Example for writing complete instance data

ES_ini {configfile);
ES_c_model ("tp2_schema", "model_l1", *“repository_l*, &modell);
ES_act_model (modell):; .

{ /* application bleck */
ES_item item_1;
ES item_organizaticnal_data org_datl;
/* put an instance cf org_data */
if {Rc = ES_put_jitem organizational data(&org_datl))
do_on_error (Re) ;
/* org_datl._id has the identifier of the newly
! created instance */
item_1.id “12345.666";

item_l.name = "myname*;
item 1.description = NIL_STRING;
item_l.a_type = "PART";

ES_SETP(iteml_.a_org_data, &org_datl);

/* put the 1nstance into the Central Data Admlnlstratlon */
if {Rc = BS put_item(&item 1.id}

do_on_error(Rc);
} /* end application block */

BS_cl_model (modell);
BS_end();

- The ProSTEP C Early Binding Generator is @ component of the PSstep_Caselib
- that simplifies and reduces the effort involved in the development of
applications.

- It generates C source code that can be compiled with an ANSI C compiter on
various UNIX platforms as well as on Windows-NT and MS-DOS.

- The generated functions access the Central Data Admtmstrahon (CDA) as the
common EXPRESS and STEP storage.

- Data written via Part 24 SDAI or ProSTEP SDAI can therefore be read using the
C early binding interface. Conversely, data wiitten via the C early binding
interface can be read using Part 24 SDAI or ProSTEP SDAL,

- This version supports access to expiicit and INVERSE attributes.

- The basis for the generation Is an EXPRESS schema. For each schema specified.
fles are generated containing a C structure. Some routines are also generated
(put. get, list) for each entity type.

- Additionally, some common functions are available to Initialize the
early binding Intarface and to manage Instances within models.

- The functions of the ProSTEP SDAI can be used simultaneously with the generated
C early binding functions.

r contact: in Garmany: bugow@prostep.darmstadi.gmd.de in USA: turcotte@ida.com in UK +44-1789-T!2473|




Thé PSstep_Caselib Version 3.5 and oprional extensions

Available for: AlX, IRIX, HP-UX, OSF/1, Solaris, CLIX, MS-DOS and Windows-NT

Q Schema independent test “ (O Various converters for
functions according : schema mapping 5
~confomance level 2 of SDAI | @ Various converters for s |SO-10303-24 conforming

- interface (C late)
. figurable for any schema
0 gchema independent :  psate i ‘ : Config y
step_CaselibV 3.5 . .
O Full support of 1S0-10303-21 ) e L OTAP(eg.203,214)

. (incl. technical corrigendum)
N

geometry adaption

Q Flexible high level access
and navigation

O Comfortable editing functions
(e.g. header modification)

B Rl s 2 O Configurable for any schema
: ull suppon o © | or AP (e.g. 203, 214
VDAFS 2.0 = - &9 !
(excl. TOP) L

Q Easy access to complete
instances via one fuction call
(incl. complex instances,
inverse aitributes, ...)

O Display functions for
k struclures

data str

— %er‘face s native dama
N t H
: ) ture

AD/CAM s

0 Full support of
VDAIS G3/AF2
plus applicalion

relevant entities ,fD Schema independent

source code generator

.

T i o e ‘ for an easy to use
A 1 Q Persistent data storage programming interface
"0 Full support of 1ISO-10303-11 EXPRESS U No limitation of model size
O Interactive modelling tool O Unlimited number of models
available (PSexpress_Modeller) - O Multiple schema support

'\D Multi user/tasking access -

ProSTEP ===




EHIRERR

2. 2 STEPRROEE

2.2.0. #E

ProSTEP OV — Vit oW DRELfTo 21D, &m%@mA%%JHL STEP (I3 ¥
AIERRRFAE L, 4720, 4H, EM Ship Product Model %#5&E L. Tw 23 T.U.
Berlin @ Dr.Nowacki iz H W { LA E L o 7,

M  FH84E3A3H~15H

AEE TERK (ROAHH, #% - TRESH)
B RIE (STEP##+t > ¥ —EHEMRKE)
BT (STEP 4+ ¥ —FEHER)
S MEZ (STEP#EL ¥ —, NEC)

PRAERUTFELUTICRSE Y, Sl BEF IR, - TURINMT 0T, &8
L'C]E% f:‘l‘o

2.2.0.1. Kokums Computer Systerﬁs (B2, N>TH7)
#5408 CAD/CAM systemTRIBON X ¥ —, AP218(Ship structure)®F —FTHh 5,
BHOVAFTARL XV - OERERCLHEA I TV S,

2.2.0.2.Det Norske Veritas (/)7 —, FZ0) _ _
SN 2 —i#EE S . EMSA(European Marine STEP Association)DF = 72 ¥ 5,
Nauticus £V CAD ¥ R 7 A %D, Neuticus 1 static, dynamic A DT T ?5‘ HE
RaIhb,

22.0.3. Loyd's Resister (&, QO KX)

T4 Fi#kiB 4. AP216(Ship moulded forms), AP226(Ship mechanical system)@?ﬁ‘—
+o SEASAFE £ W5 4 Y A0 CAD system ¥ 2, AP216 £EE/5/ U0y r 70T
7 FERE. EMSADXKF = TICHEL TV, -

2.2.04. EPM Technology (/)2 —, FX0O)

EXPRESS-based Database system X ¥, H&FIE, Jb—-YaFlF—F~N—-2AT
bewy, F 7Y 27 MERIFT— 5 X=X Tb %V, EXPRESS oriented 27— FX—2R &
51:“7&%)@'?;)6:

— 84—




B RS

2205; CIMIOLd. (&, O FLfEBe— 20— <)
CAD++& ) STEP BV — VDR ¥ THHH, EXPRESS-M ¢ 7 v ¥ 55
WER, &R, 77 MZiEv, AP221, AP227 ERIZES,

2.2.0.6. MATRA DATAVISION ({4, /¥1U3n%R) _

CAS.CADE &), HBREBEMITIOVY I by 27 7L —4 77— % iti, STEP native ¥ &
%t 2 CAS.CADE D85 — & #5753 38 2 7307 Partd2 12, T7-8HA 7 — & OEEEE
K DH72T Partdl, 44 IZEDELBEIZLTWSH, I/- X-STEP &35 CAS.CADE %
SERRE L1, ProSTEP D48 THH Y, AP214, AP203 DEZ ¥ 10052,

2.2.0.7. Bi#
PEEDA— It EH TORTABT LT 2,

2.2.08. %

FRM D ERIER T, BLCFXN 24T virtual enterprise IREETH BT 2 FHICH D o
TwT, Z07:0Z STEP HRLBEFRMTRLEDBBMETF T b, BEBLSLERESHED
HEMAROKEHE, REOCEH LSS STEP RATREZ ATV, LrLES, 080
BBESOLEE LTONEH S DOERIZ STEP T A1 TELY, SHR
VIRERELTHEDOIRYZ FEFAVETIR BRLTV2. BN CREEA TV 24
72 ship product model projects {2 2V>Ti, Det Norske Veritas DB T & &H7-BEHIH
ETAHAOTEEBLTHEE 2V, .
EED CIMIO HD 2 — L, #HR° Plant © STEP BMRICFIE S h, £ HTFTw5,
AP214 DEZF A h HEEIC ProSTEP  MATRA THIES AT A, £7:, AP203 & DA
VE—ANRFEYFLLTAPENEDTVE,




Kockums Computer Systems

2.2.1. Kockums Computer SystemsConsulting GmbH

HriOK 9643 A48 (B) 10:00~15:00

H&% . Dr. Thomas Koch (Director)
Matthias Grau (Associate Project Manager)
Yuanxie Janke-Zhao (Analyst)

Tz

5 min Welcome Dr. Thomas Koch, Director Product
Development TRIBON

15 min Intréduction to KCS3 Dr. Thomas Koch

30 min Intreduction to JSTEP

90 min Overview Shipbuilding AP's  Matthias Grau

20 min Modeling Concepts in use -+ Matthias Grau

20 min Overview AP 218 Dr. Yuanxie Janke-Zhao

10 min Discussion

QEMOTETH o 7=48, EBIL 4 BEE D meeting & B 272

Kockums Computer Systems (LLF KCS) i, 7## /A CAD/CAM system TRIBON OB
R LTEMRSHOETHRELT, 4t > 5 —0aBREHOPIIb 2 - H»H 5.
2111 7 4 Kockums Shipyards Computer & LT 1977 £ICRE, Celsius Industries O
AVNR—EHTHS,

2.2.1.1. TRIBON iDL T OEH

AEOHEERNIZ TRIBON TREVWOTERL (L2, BH D Product
information model & B # #t 2 TRIBON product model Z % = %, central
storage(repository)[ER D7 — ¥ XN—A%MA, E0 TS0y FEFILR LIERREDEEIC
VE, BEIAN, ¥4¥ 774, @E, /S—v AL, 3D EFAMEOMER, Bl
FEM BATSEA TR ko TV AHE VAT A Th %,

avEFRELT, Y= e M aEEEI ALY P RAERICLTEREALRB TR
15, Eni3lETHS,

KCS 13 ESPRIT Project 84 & LT, & Ship product model DEFRFHAESL STEP
Ship AP BIRICHEMICEML T3, £OMEEEDF T TRIBON product model
rLTiWAREL, SRBENLTVWE DD, T STEP Ship AP 133 T Business
FoF— s RBALEL TWART T, TRIBON L 3—BEEL TV 5,
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Kockums Computer Systems

221.2,KCS @ STEP (C3 ¢ 2 A%

KCSIZRRS T, S £0BAOHEIC [Ship Product Model] DA > — 37 (it o
KCS B# P+ &E) £RoTHBH, TO—EA Ship AP & LTHRFENL TS, fibid
AP203 i3 (EAMEICIZ) KEK THMTELEEXTVARTF T, TRE, TO¥r b e
FLEREOPCHELTHEL TV,

KCS i3 AP218 (Ship structure)®*+ —+TH o, LHLLEH0, BRMOEHRSH L LEE
4 (DNV Lloyd) (i—1# &% 57 STEP Ship AP HRGHTRELLTEY, Fod.li
EMSA(European Marine STEP Association)T#H %, & 5 (X Ship AP A ¥ —F~ 5
EU%4ﬁﬁﬁéﬂ5i5,ShﬂkmmmMMﬂ@%iﬁ%ﬂ”}APmﬁ%fﬁﬁéﬁ
b€ TVWh, £/, Building Block &9, AICR UoF £ N b b o &SRB YR
v, #n% BT UoF, AP # 8T 5 L 31284 F54 ¥ %% TVh,. Building Block
DB TYLT AP FOA & —ARFE) FAPRESNBEVIELHATHE, $77,
EXPRESS OfER# A FF4 » & LT, ANDOR 4 OPTIONAL ¥ H % oA
hROYDH LT TH B, ‘

%3, AP218 11, 1992 £ NIDDESC project D& E & 1993 £EH D Maritime project
DEATRRLTRBINEDLR TV S,

F72, Ship AP FAZIS IR o Tk vdt, BiZ% 7+ v T implementation T A%
TWwhHR,

2213 AFEHRHIIOWT
AFEH L LRRICRG T2,
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~

The Ship Product Model in
TC184/SC4 (STEP)

m STEP product model development
w Shipbuilding APs

m Ship Common Model

m Modelling Concepts

KCS

& Rachunrs Coguier §yvieme 1908 s G y—

s

Product Modelling in SC4

n WG2 - parts library = 1SO 1 3584 -
m WG3 - product modelling = 1SO 10303

shape, visual presentation, materials, draughting,
mechanical products, life cycle support, FEA,
manufacturing, civil engineering, ship, process,
offshore, kinematics, documentation, sheet metal,
automotive

m WG9 - Electrical and electronic appfications

= 1S0-10303
s —

8 Kovwne Compuin Sriterme 1HE .
Sy Comp &

(' Data Sharing/Exchange Scenarios A
during Ship Design Process

4

~ - ™
The Ship Product Model
Arrangements poum I'[ e[

& Kpchumy Comguior Wywiams 1993

Moulded Forms
{AF 216}

Piping

Mechanlcal Systeins
(AP 217)
Muchinery HVAC
(AP 226)
Propulsion Electrical
" (AP 226)
llrllrnullc.s’l‘ncumnlif.sl

Siructures
(AP 218)

‘ Couunuakcation l
l Navigation ’

Combat Systems

Corgo Handling




Ship APs in SC4

™

( Other parz‘icipants in STEP
ship standardisation

* Germanischer Lioyd

= SENER

* Odense Steel Shipyard

* Kvarner

* NAVSEA

* Korea Research Institute of Ships and Ocean Engineering
* Japan Marine Standards Assoclation
* Mitsubishl Heavy Industries Group

‘»* Kawasaki Heavy industries- -

* Sumitomo Heavy Industries

* Ishikawajima-Harima Heavy Industries

» S

3
B Moch uma Campaar 3ysim 191

AP 215 compartments, cargo, stability
AP 216 moulded forms, shape, hydrostatic

AP 217 piping parts and systems, -
fﬁ & ' connectivity, operating conditions

SSm AP 218 ship structure, structural elements,
) material, manufacturing

AAP 226 propuision, auxiliary and deck

- machinery
KCE—

ﬁmm.cnwur Ll ] .

Scope of AP 215
| Ginkto 216
B compartments .
. e design requiremen_l:s_”,’; -
* properties (shape, administrative, physical)
* adfacency, access

W cargo
_* assignment to compartments "
* weight, centre of gravity Ship

Common

m stability
* intact, damage

N

AL T L Clpoten L raioem s S




Scope of AP 216

m moulded form of . ..
e hull |
e compartment boundaries
» structural elements

m shape definitions

“» offset tables, wireframe, surfaces | S;ip _

= hydrostatic properties

Common

” ‘ TS —
W Kachuma Compuee §psioms il )

Scopéi'; of AP 217

® piping parts and components

n assemb/.iels, systems,. pipe-l{nes Link 15 208
u co_nnect/wtyj S
¢ penelrations, ports, support

- W operating conditions (preséure, flow, ...)

® analysis properties (roughness, ...) ——

m class approval information

0 Koxirsin Cimprder $raiems 1995

—

3
\

Scope of AP 218 ke 26
m product structure
e by space, connectjyfy, system, assembly
m structural

ents incl. features

- m loading and boundary conditions

m material properties fink 7o 2/6

m classification survey/' |
T o
m shape definitions Ship

. . Common-
» wireframe, surface, solid -

Model

© Fociumms Compuiel Britemi 1WH-

m manufacturing properties

m propulsion

Scope for AP226

« power (Diesel, gas, electric, steam)
e transmission

 propulsor

« manoeuvring

» : "
m auxiliary machinery _ stip

' 1 Common
m deck machmery o

« no piping, NO electrical systems

WC=—

. G Dror—




- ' | . A

' - _ § a
Status of the ship APs - The Ship ARM Framework
o o , AP time axis '
¢ preparatory stage 2086 _
e working draft ta,;:: c;,{gggﬁ! .s Item I Feature
¢ CDC - committee draft for comment 212'1§15 rela P _ .
® 3 months ballot 216 - . ‘ ) P set
e CD - committee draft (for ballot) properties, . ir:
® 3 months ballot . conftg. management, Defln’tlon
* DIS - draft international standard ~ life-cycle aspects —
& 5 months ballot P set
® FDIS - final DIS representation of -
® 2 months ballot . pfoperties in L Repl‘esentaflonl
|© *Is  -international standard _ d:f)terent ways

Navingmy Crmmstes Revbers

WS — o .
8 Kackmms Compunsr §yveons 1585 \. - - m—/
© Kockums Campuior Satome. 190 ol

(" h r~ ~
The Ship Common Model ~ Some ship ARM concepts
Common for all ship APs: " compartment panel. piping
: ) | ~
m modelling framework ship space assembly system  structure
m ship identification and - L I l L ) |
eneral characteristics e
A | J tem g " s item_structure
definitions m jife cycle concept version | wgp ser T lleM_relationship 4§ set
avenls : 1 ‘ _' s
322Eiﬁéjﬁ?iéiﬁ'ﬁffﬁu_ms W configuration-management | . . ~ approval - Businition | gjensgir;nal
?Iabaf_ﬂaxrs_tfharaclerfs!tcs . VerSion & hfstory, ChQHQE, : }» i . - .
ocal_co_ordinate_systems | change ' St manufactunng
representation_resources approva[ e
ships .
spacing_ grids m /ocation concept Repres shape, ...

e s — — : RCS

Earne Conpin § mmem & Ractms Cargnder Npslama 10

Mot G e




(

More ship ARM concepts

Decomposible_feature

b 1
Edge_cutout Opening

Part_stock_feature Profile_endcut

Edge_grind_feature
Layout_mark_feature .
Plate_roll_manufacturing_feature
Plate_bend_manufacturing_feature

\
T : ‘ ™
Building Block concept
T Application
. Protocols
/ \ Units of
_ UoF 2 Functionality
f ‘7&%‘\ ' Building
' ' ’ ’ ’ Blocks
L KES—

[ Y

KCS—

- v ,
Building Block concept

m Documents:

« Application Modelling Framework for
MARITIME '

« AP Development Guidelines for
Shipbuilding (The Cookbook)

m to model requirements (ARM)
m fo support modularity

« to make subsets

e to allow for extensions -

4 TS
@ Rachuma Compan oy 1000 "

Building Block concept

m small EXPRESS models:
* import - model - export
m rules for EXPRESS usage
* no ANDOR, avoid OPTIONALs

m support for configuration control
* BB server

® Koihasmy Cortgmaien Syasems 1IN

e date - revision - status

HCS

Starte Cangan b




"
Ty W
w W
peie hiig
w w
w w
Waw
[ EMSA is a community of Eurcpean companies in the marine sector,
= seeking to improve their communication capabilities by
g prometing ISO's product model standard STEP.

Suropean Marine STEP Association Fob 38

ﬁ.ﬁ* .
EMSA bl K’ﬁr
Members frﬁﬁ +%

et Norske Varitas
armanischer Lloyd
Hockums Computer Systams AB

+ SENER ey b

« Vulkan Schifffauyar
ssaciate member ‘

» Astillaros Espaniehess

+ CADCENTRE T
] « GEC Marine/VSEL
f‘%‘ « Howaldtswerke-Deu;s
k1 + Intergrap :
e « IRGN

* Marine M3
+ Marintak//:
F:7e * Napa OY :
@ European Marine STEP Associatian

04-03-1996

—93—




04-03-1996

EMSA objectives R ewt:

m co-ordinate and continue projects

m define common priorities
] - for specification and implementation

m represent members in SC4
m promote STEP

Ay .
g” Zurcpean Marine STEF Association Feb 36 : 3
sl

. . ' "
Organisation | B SO

m EMSA Board (2 meetings per year)7

m Technical Committee (3 plénary
meetings)

m Rotation of Chairman and Editor roles

m Task forces

m Workshops

uropean Marina STEP Association Feb 96 ' 4

s
Rhats
[1{}

94—




04-03-1996

i W Promote APs 215, 216, 218

i ® Encourage similar initiatives on other

continents

m Promote the Building Block
methodology

m /mplement EMSA Protocols

urapean Marine STEP Association Fab 96

Application
Protocols

' Unijts of
UoF 1 UoF 2 ’ Functionality
Blocks

urccean Marine STEP Association Feb 96



Building Block concept ﬁ e |

m Documents:

« Application Modelling Framework-for
MARITIME

~» AP Development Guidelines for
Shipbuilding (The Cookbook)

m o modef requirements (ARM)
m fo support modularity

« fo make subsets
« to allow for extensions

"t Eurcpean Marine STEP Assoaciation Fab 96

il P
Building Block concept iﬁ:
m small EXPRESS models:
* import - mode! - export
m rufes for EXPRESS usage
* no select, avoid optionals
m support for configuration control
« BB server
* date - revision - status
m support for AP editing
« ARM editing guidelines

i Suropean Manne STEF Assaciation Feb 98 ’ 8

04-03-1996
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EMSA Protocol - | L

. EMSA specific
Business cases BEs

rcqu:remems
@ EMSA Protocol Servery,
» ‘ STEP method g
D

. 215
- STEP interpreted model - 216
% 2
%‘: ' user environment ‘ 2:;
> . 226
il Implementation
ks

st

LA Ewrcpean Manine STEP Association Feob 98 9

Criteria: _
* interest to EMSA members
* model availability
» cost benefits

* Early design to towing tank

+ Classification approval by rules

& * Production model assembly strategies
« Classification approval by analysis

vrogean Marine STEP Association Feb 95 e

04-03-1996

97—




04-03-1996

) w 7
. - * *
EMSA recommendations LI

i the world. |
1 m One common Building Block Server.
w Collaboration on STEP level.

% m Collaborations and developments
driven by business needs and
business relationships.

Ewcpean Manine STEF Association Feb 86 11

98—




Det Norgke Veritag

2.2.2. Det Norske Veritas (/)7 r —fMiREBES)

FFHEE ©96 43 B 118 (H) 10:00~15:00
M, DNV it 10:00~12:00
E#& . Dr. Leif Buene (Head of Information Systems Department)
Bjorgulf Haukelid (Head of Information Services)
Jochen Haenisch {Senior Research Scientist)

Elling Rishoff (Project Maneger of NAUTICUS development)

Agenda
Information meeting between JSTEP, EPM and DNV
DNV Hoevik, Monday, March 11

10.00 Welcome

10.15 Intoroduction on JSTEP and GPME

10.45 The interest of DNV in STEP by Bjoergulf Haukelid, EMSA Chairman

11.00 The Nauticus project (Common Ship Description,.architecture, )

11.15 Technical aspects of international activities like EMSA, SeaSprite,
Marvelous

11.30 Discussion
'12.00 Lunch

13.00 Presentations and demonstrations by EPM Technology
14.30  Discussion
15.00 Wrap-up

2.2.2.1. Det Norske Veritas (BT DNV) OB

DNV © Bt C T 5 4d, HE, BEORLRETHY, 2OLBIHRORELR
DIEHRDBFL > T b, FD Information technology & LT Ship class application & %
EALTWS, #0OFT STEP EMat, BEZ L OFRSROFHRE LTEELTH
EEZ, BRERICES L Twa,

2.2.2.2. Nauticus IZ2DW\WT

Nauticus &, DNV O} —~XA#—-¥ 2 (HBIHOHE, AV 7EANE) 2HF-rv5
OB SR TRA, #0728, CAD/CAM sytem t3 KCS @ TRIBON, X ¥ 7+~ A

[ [+




Det Norske Veritas

Y AF L, SpecTec ® Amos &4 77 L—33»ENTHY, static, dynamic DO
FOEFNRET, —BOT SV r—2av7b—bT—0TbHoHTF. {77~
3 12 CORBA 124t o T Microsoft COM TRV, Visual C++2'RHRE Y — b,

7=y EFNMBEIREN L DT, STEP L DFFAHR IR, &fa‘, Nauticus (=B84 %
BEREEFLTH 5 &5 HEF.

2.2.2.3. DNV ® STEP {CH3 HELY #E&

DNV 1B 7 EMSA (Europian Marine STEP Association) #F 277 ¥ ZHH T %,
Z O STEP LA @ FkH ESPRIT B8s# D Ship prouct model project = b AR IZEM
LTwd, £70V 22 MW THBIROERER,

Ship AP DT KCS THiEH & [ Lo Ship piping(AP217)i22TH, Plant O
AP221, AP227 EN—FF A Xk HA7=H ship AP & 12 87% 5 ARM %5, Plant AP
HEEZCD oo TEBNEPoNn—EF A XTE01XE#EEDER,
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& Rk
w 4
Rpyw
Information Meeting
JSTEP, EPM, DNV
; Det Norske Veritas
<R March 11th, 1996
& |
European Marine STEP Association 03-08-1936 H
ﬂ-ﬁ N ﬁﬂ
: : Y
Projects overview e t?

. S0tS ie’éﬁhiéii{‘g"éa"l_s; o
.£5-0f on.SC4 level .
‘collaborates internationally |

i+ A 8 Sl ot Ay e 1

~ European Manne STEP Association 03-08-1986

03-08-1996

—-101—-




03-08-1996

Business cases

Py Sy PSS Py

élcf \ - /
Sub- towing
contractor tank

=~ Suropean Maring STEP Association 03-08-1996 3

ﬂ*?**
: . : . 3
Technological basis R
n the shipbuilding APS — pjewpss st k/5 %1

=

mn ARM in Express _
| m the Ship Common Model integration
m Building Block approach
m Parts 21, 22, ...

hebids, Mok oppencs

s CORBA

% m EDI

X

- " SGML

:. European Marina STEP Association 03-08-1996 ‘-
5
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The Ship Product Model %

Ship Product Model
Arrangements Outfic & Distribution Operarion
(AP 215) Fumishings Systems
Moulded Forms Mechanical Syst Piping
(AP 216) I (AP 21T
Structures Machinery HVAC
I (AP 118) (AP 126)
Communicadon Propulsion Electrical l
(AP 228)

Cargo Handling Hydraubct/Poeumatics

.Combat Sysrems

- =
|

o j:- European Marine STEF Associakion 03-08-1996 5

Status of the ship APs B i

Standardisation process: AP time axis:

preparatory stage 226
* working draft : 21&, 215
e CDC - committee draft for comment 217

® 3 months ballot 218

¢ CD - committee draft (for ballot)

® 3 months ballot

¢ DIS - draftinternational standard
¢ 5 months ballot
® FDIS - final DIS

* 2 months ballot

A E] - international standard
Q3-085-1996

E‘rﬁ Eurcpean Manne STEP Association

o

03-08-1996

—-103-




Application Protocol o Py
contents

4 Information requirements
4.1 Units of functionality
4.2 Application objects
4.3 Application assertions

Annex G: Application reference mode!

5 Application interpreted model/

5.1 Mapping table
5.2 AIM EXPRESS short listing

;I-nnex H: AIM EXPRESS G»

£ European Marine STEP Association 03-08-1996 7

Application
Protocols

Units of
Functionality

Building
' ' ' ' ' Blocks

L Eurgpean Maring STEP Association 03-08-1996 a

03-08-1996

—104 -




03-08-1996

m Documents:

 « Application Modelling Framework for .
MARITIME

* AP Development Guidelines for
Shipbuilding (The Cookbook)

m fo model requirements (ARM)
m o support modularity

« to make subsets
* to allow for extensions

:‘ Eurppean Maning STEP Association 03-08-1996 ‘ [

Building Block concept —  #;_.»

m small EXPRESS models:
-« import - model - export
m rules for EXPRESS usage
- e.g. avoid optionals, ...
m support for configuration control
- BB server
« date - revision - status
m support for AP editing
'« ARM editing guidelines

European Marine STEP Association 03-08-1996 10

L HER IZoFS
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03-08-1996

The Ship Common Model L

Commo forall sh:p APs
m modelling framework

m ship ID and general

appravals characteristics
- changes BBs .
definitions - m /ife cycle concept
h ﬁ H " +
g::;j?c’:;,jgjfc’z;,’;ﬁms m configuration management

global_axis_characteristics .
focal_co_ordinate_systems « version, change, approval,
representation_resources 4
s history
spacing_grids
versions. m /ocation concept
Mg Eumpean M&nne STEP Association 03-05-199€ i1
& w’&b
5

- 4
The Ship ARM Framework 3 ot

ship topology, ’
the individual thing | 1t€M | | Feature
iy Set
properties, function, ——
life-cycle aspects Definition I
of the thing
P set
descriptions of -
& properties, how Representation I
b they are presented
%;j European Marne STEP Association 03-08-1996 S 12
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j Some ship ARM concepts

T e N 3 P Sy

compartment panel p/iging
ship space assembly system Sstructure
l | L1 | | !
I |
ltem ‘ Se¢.  ltem_structure

* version | g se Item_relationship 4 se

i o o design
)%Deflnltlon —I manufacturing

P set
Representation | shape
éi European Marine STEP Assaciation 03-08-1996 2

03-08-1996
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The Partners ot

B DNV (prime contractor), SINTEF, METIS (Norway)

B Bremer-Vulkan, TU-Berlin, BIBA (Germany)

B Kockums Computer Systems (Sweden)

m RDM, TNO (The Netherlands)

Esprit Maritime  1996-02-21 | o : 6
ﬁ_f‘f{::

w w

.. : . X W
Maritime Objectives et

B Develop a life-cycle product model for maritime products,
in particular ships. '

B Develop scenarios of information exchange between
parties involved in design and maintenance phases.
m Define and develop a visual presentation component for _
verifying and interpreting product model data.
m Contribute to ISO/STEP standardisation efforts. I
B Demonstrate the method for selected scenarios. |

Esprit Maritime 1896-02-21 ‘ 7
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Historical view

NIDDESC / US 1ee7. 1993 >

ISIT/US

CIMS lJ,apan 1991 - 1994 >

ShipSTEP / EU 1s04. 1997 )

ITIS / Germany 1952 - 1905 >

NEUTRABAS / EU 1959-1992> MARITIM IT-Drift 1e04- 199‘5

CALSLAB 1595 1595 >

MARITIME / EU 1502- 1ss5

SEASPRITE/ EU 1sgs. 1993>

1989 1990 1991 1992 1993 1994 1995
Esprit Maritime 1996-02-21

Exchange scenario

NAUTICUS STEP (4P218)
complia Sformatted
data DNV-DMI data
NAUTICUS Transtator/ Information
Hull Data Mapping Repository
NAUTICUS data must be

handled on Win 3.x

Information m | Transiator/
Repository Data Mapping

KCS-DMI

STEP (AP218)
Sormatted
data

Esprit Maritime 1996-02-21

—109—

1996 1997 1998
' 12

TRIBON data must be
handled an OpenVMS

TRIBON
Hull

RIBON
ompliant



ﬂ'ﬁ - 1:1";’.‘1
, . v B8 %
Demonstration scenario o

MARITIME Repository Services Preduction Planning
Sun SPARCStalion Il \ DEC Station 3100
Sun0S 4.1.3 Oltrxd.a
- ORBIXV 1.2
5 g++2.5.8 - pente, ORACLE Server
3 " ibg++2..5.4
e QOBST 1.4 miE
Rule Calcalation Control|Server part of MRS GIGROS
ORBIX
4 Intel 486 based PC )
Windows NT 3.1 ORBIX
ONV/PIIot W g ’
ORBIX 1.2 £
Borland 4.0 e iiiig Steel Structure Modeller
. W ORBIX Hewlett Packard
Rule Checking \ HP/UX 9.0.1 ,
\_ - PilotWindows 3.1 e REON
Sun SPARCStation Il ORBIXV 1.2 . L ORBIX 1.2
Sun0S4.14.3 ﬁ;;}tSZBSA. e C++ HP/native
- tel
Tk " CAD database
el ORBIX
tree
B teiX
bit
Client/Server part of MRS tkcr+patch
Presentation Component mﬁ:ﬁw
Visualisation System NiST DataProbel?.0.3
SDAI PEX
Esprit Maritime \ 1996-02-21 ORAACLE cllg . 5

Lessons learnt | L

m Covers a real need.

m The right way for efficient collaboration
in the maritime industries!

m CORBA is a promising, stable platform.
m Demanding complex solution.
m Model too complex for C++ compilers.
m STEP/EXPRESS tools not mature.
m Modelling requires consensus

= a slow process.

Esprit Marilime ) 1996-02-21 8
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Outlook - SeaSprite ot

Vision |
m from paper based = electronic
data exchange

Goals
m standardisation of 215, 216, 218

B software support for information
management (EDI, SGML)

m solutions based on industrial needs

Espnit Maritime 1996-02-21 ' 9
ﬁﬁﬁﬁﬁ
. : o Bl %
Partners in SeaSprite AN
« BMT UK
* Det Norske Veritas N
* Istituto Superior Tecnico P
+ Kvarner a.s. N
+ Kockums Computer Systems AB S
* Lloyd’s Register UK
« MARIN _ | NL
« Mazrsk | DK
* Napa OY SF
+ Odense Steel Shipyard DK
» SINTEF N
+ Vulkan Schiffbau Verbund D

Esprit Maritime 1996-02-21 _ 10
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Outlook - Marvel ous Tt

Vision
m virtual maritime enterprises

Goals

m define requirements to technology' |
needed in all life cycle stages

m try out existing technology

Esprit Maritime 1996-02-21 E | I
ﬁﬁﬁﬁﬁ
| : % B %
Partners in Marvel ous Ry i
+ Astilleros Espanoles ES
« BIBA D
- BMT UK

« Chantiers de L’Atlantique F

* Det Norske Veritas N

» Fincantieri |

* Germanische Lloyd D

+ Howaldtswerke-Deutsche Werft D

+ Lloyd’s Register UK
+ Odense Steel Shipyard DK

Espnit Mantime 1996-02-21 12
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Lloyd'a Register

2.2.3. - Lloyd's Register of Shipping

FRIERF i96 3 A 12 8 (k) 10:00~12:00
H#¥E | Technical planning and Development Group
Jerry Goodwin (Senior principal surveyor )
Rob Haward (Product modeling specialist)
Dr. John M. P. Kendall (Product modeling specialist)

S
Agenda
Introductions 10:00
Lloyd's Register Business and STEP Activities 10:15
JSTEP Activites and GPME 11:00
- Discussion on STEP 11:30
‘Summary and Conclusions 12:00

2.2.3.1. Lloyd's Register(LR)YDE ¥ 3% X & FHREBMOFIBIZ2WT

fafl, BEEEY, TOBTEERTOY —<A{ 2F>TOBRTH B4, BHOEEN
BOAKEL, BTHCELT— 7% 205 R RETELEND 5, BHASHIZ CADICAM
system 2 RE TSN THR LR bEET 5, STEP (255024 S MO BEH AR L R T
PEBL LTLELERTH 5,

2232 LR®STEP K#HT3MUMAKCDONT

LR IZ EMSA DRDF = TEBDHLIEHFREL TS, T/ AP216, AP226 D+ —F
TdHhb,

AP IZx3 2 BRFERBITKCS, DNV ER L,

LR i34 /"7 2D CAD system O SEASAFE & AP216 DTBMBANF A F 24T T
Vb, BRY - NiZEE CIMIO #® CAD++& EXPRESS-M ¥FH LT3, 5T,
AP216 IR EBAIMZ 65N ThH, EXPRESS-M 2 2 BRIDBES T CREBROETEHN
EATZ, & EXPRESS-M OFELTBHEL Tz, £/, AP216 (J & ZEFEERS B
LTHY, KCS @ TRIBON % Marin, NAPA, CV @ VSEL & AP216 124 57— ¥ x%cHh
DA Ty VEZERBDTVE, (RTEEER)

2233 X0t
CALS 2oV THERMBRI R LOBERAH A,
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Standardising Data Exchange

A Brief Guide to sTeP and the ShipsTep Projects

STEP is the informal name for an ISO data exchange standard called 150 10303. STEP will help
companies share engineering data electronically by standardising the data that is

exchanged. STEP is different from related earlier standards because the area of engineering

data that STEP aims to standardise is very large.

Company to Company Exchange

STEF will describe all engineering products for
their complete life cycle and will provide an
integrated set of definitions for products.

It has been developed as a solution to exdsting
'product data-related problems in engineering
companies. For example, data often needs to be
re-created because of incompatibility between
CAD systems or because [T systems are being
run alongside traditional paper-based systems.
Other examples include problems relating to

external requirements, such as the Us Department

of Defence Continuocus Acquisition and Life
cycle Support (CALS) initiative; this wide-
ranging study requires companies to deliver
technical information electronically.
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How will STEF be used?

Not only does STEP standardise the data across a
number of engineering applications but it
describes different ways in which it can be
implemented. File Exchange is the only method
that has been fully described to date, however it
is possible to use STEP descriptions as the basis
of database access functions or the structure of a
database itself.

With so much variety it would be easy for STEP
to be too big and too ambiguous to be useful. To
avoid this, the STEP standard has user-specific
parts, each of which describes: - '

+ the standard data definitions for that
particular application area

 how that data will be exchanged or shared

+ how to test software that claims to conform
with STEP for that area.

For example, particular application areas that
have been standardised already include the
exchange of 2D engineering drawings and the
exchange of 30 models and all their related
cordiguration and approval data. Others under
development include Logistic & Life cycle
Support and Electrotechnical Plants. The STEP
standard refers to these user-specific parts as
application protocols.




What is being done about STEF in the
Shipping Industry?

STEP application protocols are being
developed to meet the specific needs of the
Shipping Industry. The work that has been
done has split the whole shipping product
information into seven key areas which, in
time, will become STEP application protocols.
These are shown below.

What is the ShipsTEF project ?

The ShipSTEP project aims to create the STEP
application protocols for ship moulded forms
and ship mechanical systems. These two
documents will be the main deliverables.
However, the project will develop pilot

software to enable the electronic transfer of data
to be made. The project began in January 1994
and is scheduled to last three and a half years.

Framewaork for ship-related STEP application protocols.

This framework was agreed by the companies
and organisations working to develop STEP in
this area. These include General Dynamics
Electric Boat Division, Bremer Vulkan,
Navsea, Newport News and Det Norske
Veritas.

For ntore information, contact:

Jerry Goodwin

Technical Planning & Development Department
Lloyd’s Register of Shipping

71 Fenchurch Street

London, EC3M 4BS, UK

Tel: 071-709 9166
Fax: 071-488 4796
Telex: 888379 LR LON G

Drirect Line: 071423 2634

© Llayd’s Register of Shipping 1994
September 1994
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Companies participating in the ShipSTEP
project are:

« Lloyd's Register, London

= Vickers Shipbuilding & Engineering
Limited, Barrow-in-Fummess

+ Kockums Computerv Systems (UK),
Newcastle

o Det Norske Veritas, Oslo

+ Odense Steel Shipyard, Odense

And in cooperation with a number of other
companies in similar projects such as:

» The MaARITIME project

s TheITis project

+ STEP Marine Propulsors project,
Massachusetts Institute of Technology, UsA

« Navy Industry Digital Data Exchange
Standards Committee, USA.
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Lloyd’s Register
Business and STEP Activities
Jerry Goodwin

Systems Development Group
Technical Planning & Development Dept

Overview
* About Lloyd’s Register

e LR’s Classification Activities

* LR’s use of IT systems

» Data Exchange needs

* LR software products

» EDI and STEP

* Shipbuilding AP’s and Projects
» Conclusions

Lloyd’s Register

. Th s ARl C YT ORI My S

LR:

* is an International Classification Society

* operates in Marine, Offshore and
Industrial fields

» has over 2000 exclusive technical staff

* operates in 110 countries

* from over 225 offices worldwide

Lloyd’'s Register

LR’s Mission:

“ to secure for the benefit of the
community high standards of design,
manufacture, construction,
maintenance, operation and
performance for the purpose of
enhancing the safety of life and
property both at sea and on land”
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LR Software Products

=

e )}

* ShipRight

- Ship Structural Design by Rules
- Structural Design Assessment
* FEM, sloshing, ultimate strength
- Fatigue Design Assessment
- Hull Condition Monitoring

LR Data Exchange Needs

| e —

Lloyd’s Register requires:

» rapid exchange of information at crltlcal
times in ship life-cycle

* information available at the location and
time when it is required '

* seamless exchange of data between
CAD/CAM and LR’s own applications

* data created at design stage re-usable for
operational support & maintenance

LR C1a531f1cat1on Activities -

e ey m ot * veme oy
|—————— == ala et e——

Lloyd's Register:

* Develops and publishes standards for
design and construction of ships’ hulls

" and essential systems

LR provides:

* Design assessment and approval

* Surveys during construction

* Surveys during operation

* Advisory services

Lloyd S Reglster s use of IT

Ship Records Trials Data




—8Il—

Proposed standards for EDI

s IGES - captures geometry
- no product information

» National standards

- PDES (USA)

-VDAFS {Germany)

-SET (France)
» Proprietary (eg DXF)
» 15010303 (STEP)

1SO 10303 STEP

« Provides a mechanism that is capable of
describing product model data throughout
the life-cycle of a product in a form that is
unambiguous and independent of uny

particular software and hardware platform:

+ EXPRESS - human readable but
computer interpretable product
modelling language

Case Study - Hull Condition
Monitoring

Ship Plans

. CAD/CAM]

Shipbuilder’s-

HCM Ship .
Modeller

.

EEJ'I :nl'n:n.
Ll e
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CAD Model Visualization

pra I

* Essential for understanding of physical
data

* Virtual walk through of ship model is
feasible

* Aids discussion with clients concerned
with alterations and repairs

+ Equatlly useful for design and in-service
support

ShipRight Software
Architecture

= — --==-==*m

* Product Model Cinkose of 2R)
- defined using EXPRESS
* Base object classes
— C++ derived from EXPRESS
» User interface
- MS-Windows VC++
» Calculation Routines
-FORTRAN DLL's

STEP Shipbuilding
Planning Model

D i Rt

Status of Shipbuilding APs

it s

Part: Title: CDC Due:

* AP216 Moulded Forms July 1995
* AP217 Piping Systems March 1996

* AP215 Arrangements June 1996 ) -
L1d

* AP218 Ship Structures June 1996
* AP226 Mech Systems March 1997

,{, LT .
n'.'n'\."]" i




Marine STEP Projects

MARVEL-OUS Project

' J,:;L » Maritime Industry’s Virtual Enterprise
e Emmm e S
- Y 1 e )
« NIDDESC USA  1992-7  womipiubutet B ki Objectiver:
» ShipSTEP EU 1994795 tRij » Harmonisation of user requirements for
« ITiS Germany 1994/96 &Ml peX,

the use of information technology and
*» MARVEL-OUS ESPRIT 1995/97 "LM!;;;:;:;;%?‘_” communications technology in

e SEASPRITE ESPRIT 1996/99 _wrr-2% vpoir manufacturing and engineering across
A Ja the maritime industry

—0el—

ShipSTEP Project

SEASPRITE Project

|-

AP216: Hull Moulded Forms
* Lloyd’s Register of Shipping
* Odense Steel Shipyard

+ Kockums Computer Systems
« MARIN ST mald A7l batl

* Napaoy  so5ba phe-#-

Objectives:

* Resclve issues on core ship AP’s
Arrangements, Mld Forms, Structures,

* Resolve inter-operability issues

*» Develop methodologies for DEM
(Data Exchange Management)

+ Vickers Shipbuilding & Engineering
AP development & pilot implementation
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EMSA Membership

oo L e r——

- Founded: November 1994 to promote
Marine STEP in Eurape

protilea ba s
pastine O PN Aoa
* Full Members: 21 o6hrT ?

0SS, Kvaerner, VSV
KCS, SENER, LR, DNV, @~w esatgls

* Associatesi. . sp-~ o )
HDW, ABSA, VSEL, /Qa([_JC - 7a A g 1R
C@Z&ntre, Maritech, Intergraph

Gur h"" Tﬁ $ 19
¢pwe] -

Conclusions

* LR’s business objectives are enhanced by
being able to rapidly exchange data with
our clients

* LR has a vested interest in the dévelopment

and use of STEF for both %faand Fi9n ke ’)‘i&é@?/}‘ﬂ
commercial reasons 71.

* LR is successfully using STEP methodology
for its own software products -



ShipSTEP Implementation

Exchange scenarios:

shipbuilder <«—— model basin
shipbuilder ««—— classification society
hull form -e— structural design

design

ShipSTEP Pilot Implementation

KCS,
(TI’IbOTI) - jhull form surface
‘representation :
hull form
amendments \ [ NAPA J

hult form lines
representation

[ Marin J | - R
' (SEASAFE)

hull form surface
representation




ShipSTEP Pilot Implementation

KCS
(Tribon) hull form surface -

representation
hull form \ { NAPA ]
amendments /
hull form surface AP216 -
representation — (mOUIded form hull form lines -
geometry) - \iepresentatian
[ Marin 1 ' | R
i (SEASAFE)
VSEL
(CV)

ShipSTEP

CIMIO: CAD++_

e Components |
— EXPRESS Parser
— SDAI Function Libraries
— Part 21 Reader / Writer
— EXPRESS - M Parser and C Code Generator
— Part 21 File Viewer / Editor |
~— Part 42 Geometry Viewer

¢ Scored 46/65 on Metrics

* Good Support for Geometry

STEP Implementation Methods 17706/95
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ShipSTEP Implementation Modules

AP216
Exchange
File

. SEASAFE
File |

ShipSTEP Implementation Modules

AP216
Exchange
File

AP216
EXPRESS

\

Exchange
File Reader

o

Database

—124—

SEASAFE
: File




ShipSTEP Implementation Modules

Processor

AP216
EXPRESS
Y
AP216 Exchange | |
Exch_ange File Reader
File :
Database
user written

ShipSTEP Implementation Modules

AP216
EXPRESS

AP216
Exchange
File

\

Exchange
File Reader

Processor

user written

g__

Database

A

Database

« C code generator
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EPM Tech

2.2.4. -EPM Technology

BHEIEME96E3 A 118 (A) 10:00~15:00
@55, 13:00~15:00 ?¥ EPM Technclogy
2%  Kjell Bengtsson { Vice President Sales and Marketing)
> Jorulv Rangnes (Managing Director)
M .
13.00 Presentations and demonstrations by EPM Technology
Market treands
company and products overview
Introuction of EXPRESS and IS010303
Demonstration of the EXPRESS Data manager

14.30 Discussion

JSTEP D ikl ¥ B L:AAZFT, JSTEP %% Det Norske Veritas ¥ 37452 2 L 4> T,
DNV F THRT{ N/, JSTEP ~DTLEYF—a i DNVAD PR b2 h EHL
72bDTHotz, %3, Web http://'www.nettinfo.no/jotne/epm-technology/

2241. EPMOZ7O7 7 A AEDNT , ,
STEP KKEH L TV AAHSHOFEHL ML VI ST 2, MY RO R&D OV
TEY 2 7EH, 100% /05 2 —BEADLSH THMELHIZ Norske Data & EPM
consultants ® " A7%H 5, ESPRIT Project T? R&D HIELFHBESEOEH,
EXPRESS I B2 IS010303-11 75170 b O TIZHE {, Open Data System DF¥—ThH 5 k
DESETFE-TVE,

2.24.2. EXPRESS MO#&71

12, EXPRESS oW THALTI A Y btH o7, EXPRESS id STEP 213 TH <,
POSC(Petfotechnical Open Software Corporation), GIS(Geographical Systems - ISO
TC211/CEN287), PLCopen (Programmable Logical Controllers - IEC1131-3), PDXI
Process Simulators, 72, EE, SMERTLARIRF SR TLLOBMIBH o7,

2.2.4.3. EXPAESS Data Manager IC2W T OB EFE

EXPRESS Data Manager (LLF EDM) i, EPMOFEICLL, VL —3F+NVTY
gV PEMETE 2y, EXPRESS oriented O F — ¥ N—R L AFLTH S,

EXPRESS Compiler i1 EXPRESS schema ¥ I /A WL TEDEEF F— ¥ X— A
£/% L, b€ T C late binding B SDAI ME X £k T5, ZHORET S




EPM Tech

EDMInterface 13 SDAI DA —i—t v FTHN, #HFTE{ EDM Y —s5id~wi+F
— VRS2 EFREE D,

T8, EXPRESS TEHEINIBECT - I X—ADAF—2 LT HBITE LRIV LID
DDL(Data Definition Language) 127 v ¥ ¥ 7+ 2 LB S ), €0BETHEOIEH
DREVFRETHH, EPM TIHEAMIZENEIE Y, /4, SUFT 72 Xid SDAIND X
TI—TNTHEN, ThEHR—FLTWVBEI LIRS,

7z, Part21 B3 STEP file @ Scanner/Parser/Formatter 32 5,
HMETHREREE,




EPM Technology a.s

Company Overview

Established in 1994 - 100% Norwegian controlled
Carries on activities and products from Norsk Data and EPM Consultants
New IT solutions in the emerging Product Data Technology market '

The first company in Norway to focus on STEP/CALS Technology

EPM TectvoLocy ZITXLT

EPM Technology a.s

- Products -

EXPRESS Data Manager Product Line

Specially designed database technology for the emerging EXPRESS-based PDT. )
standards - includes a muiti-user client/server architecture - with support for Concurrent

Engineering

Product Data Technology - Consultancy Services
Focused on product models and life cycle aspects.




EXPRESS Data Manager
User Profiles

EXPRESS modellers (PDT Standards, BPR and more)
validation and extensive manipulation of Express schemas. The EDMSupervisorprovides
functionality for quering both the source schema and dictionary model

Application developers
development of STEP agents providing STEP level 1, Level 2 and Level 3 implementation

End Users
persistent storage for SDAI compiiant applications, validation of data, quality assurance

EPM TechnoLocy LU

EXPRESS Data Manager
Product Family

EXPRESS Data Manager is a software integration platform for EXPRESS that is
currently packaged as three products:

EXPRESS Data Manager - persistent SDAI repository with the following modules:

EDMServer
EDMclient (EDMinterface)
EDMSupervisor

The SDA/! Developers Toolkit

toolkit for application development with the following modules:
persistent or volatile SDAI repository
EXPRESS Compiler
STEP File Handling

The Model Checker (full functionality planned release Q2-96)
moduie for automatic validation of application data in accordance with an EXPRESS schema

EPM Technoroocy LU
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EXFPRESS Data Manager
System Architecture

HEXPRESS!

EXPRESS Daia Manager

Any SDAl compliant

CAx application

SDAI Developers Toolkit, modular overview

edmiReadStepFile()

Your C/IC++
application

2dmiWriteStepFile(}

edmiCompileFile()

sdaiValidate()

calls to -

EOMinterface/SDA!

| g | EXPRESS

EDMinterface/SDAI

Compiler

e

DictonaryRepository W

" | ModelRepositorylies) l ‘

T N

persistent ar volalile
dalabase

-131—

Model

Checker

EPM TecunorocY L

P21
Formatter




EXPRESS Data Manager
Environment

EXPRESS Data Manager multi-user system
the client/server architecture currently requires EDMServer to run on a unix system.

EDMclients run under unix, Windows NT, Windows 95. TCP/IP is used to communicate
between EDMServerand EDMclients : .

EXPRESS Data Manager single-user system
runs under unix, Windows NT and Windows 95

SDAI Developers Toolkit
runs under unix, Windows NT, Windows 95

Model Checker
" runs under unix, Windows NT, Windows 95

EPM TecHnoLocy [0

EXPRESS Data Manager
- Business benefits

EXPRESS-based core gives leading edge performance and functionality for
enterprises that acknowledge the use of EXPRESS

Provides a Software Integration Platform and supportive tools for EXPRESS
based standards such as STEP, CALS, POSC, GIS, PLCopen, PDM and other
Product Data Initiatives

Greatly enhanced flexibility and ease when validating and implementing
EXPRESS information models. Direct implementation of conceptual model - no
transformation between conceptual and implemented schema

Provides solutions for long time archiving by uéeing STEP Physical File

Complete product suite and toolkit for implementing and integrating EXPRESS
based applications

EPM Technorooy J[ILD)
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EXPRESS Data Manager
Features

implements the EXPRESS language as defined by ISO 10303 Part 11

Generates an EXPRESS Data Mahager database autom_atiéaily from any EXPRESS
schema

Uses ISO 10303 Part 22 : SDAI as the Application Programming interface

Extensions to SDAI provides database functicnality such as queries, access
control, e.t.c. _ .

Supports multi-user, multi-pr'ocessing, data sharing and concurrent accessina
heterogeneous system environment

EPM TecimoLocy ZJ [0

EXPRESS Data Manager
Schema Operations

Automatic creation of database by éompiling any EXPRESS scherha_using the
EXPRESS Compiler and storing a correct schema as a dictionary model

Queries all models equally, e.g. reconstructs any schema.as a whole, or part of it
in an EXPRESS syntax from the dictionary model, displaying inheritance graphs,
implicit and explicit complex entities, retyped attributes, origin of inheritance e.t.c.
Browses the dictionary models at two levels (i) source code schema (hypertext
functionality) and (ii) dictionary model structured by the EXPRESS Compiler and
with complex entities.

Dictionary models may also be presented in an EXPRESS-G layout.

Deletion of schemata (dictionary models)



EXPRESS Data Manager
EXPRESS Compiler

Parses any Part 11 schema with extensive error reporting.

Automatic creation of repository

correct EXPRESS schemas can be stored in persistent or volatile repository accessed
through EDMInterface (SDAI)

Supports USE FROM, REFERENCE FROM

multiple schemas in a file, and multiple files handfed. Dictionary models made of all or of a
selected set. Generatian of new fong form schema from short form.

Flexible compiter options

for functionality and performance reasons; complex entity handling, parse only, creatihg
dictionary model, extensive checking, e.t.c. :

EXPRESS schema browsing

provided at two levels; dictionary model (result from compiler) and source code, schemas,
entities, types, functions, procedure and rules. Build information chains providing next
and previous. Browsing also available as EXPRESS-G

EPM TecrvoLocy ZJ LT

EXPRESS Data Manager
STEP File Handling

Late binding implementation.
STEP File Handling is schema independent

STEP names {Id’s) maintained in read and write operations

STEP File reading
reads any Part 21 file and creates an SDAIl model of dictiocnary model created by the
EXPRESS Compiler. Options for preparsing, parse only and short names

STEP File formatting
formats any SDAI model as a Part 21 file

Data browsing _ ,
capabilities to browse all application data, granularity ef models, entities, types, functions,
procedure and rules, A link between schema/dictionary model browsing and application
data will be developed




EXPRESS Data Manager
Advanced system support

Scrifa‘ts ‘
scripting capabilities for EDMSupervisarcommands to be used for automated user input
(macros) and to log commands for replaying (testing, support and QA)

History
history of EDMSupervisar commands gives extensive recording of commands with time
stamp, command ocutput and status. Filter for history on failing commands only

EDM/Interface trace

trace capabilities for tracing all calls to EDMinterface reporting function name,
arguments, results and status. EDM{Interface trace can be enabled/disabled under run-
time

‘EDMServer trace _
trace capabilities for tracing all commands to the EDMServer

automatic update of INVERSE

automatic calculation of DERIVE
attributes will be provided tagether with the Model Checker.

S EPM TecnoLocy X0

EXPRESS Data Manager
Operations on Application data

Models
creation and deletion of models

Entity instances
creation, deletion and manipulation of entity instances

Object browsing
viewing instances - structure and values, in a populated appiication data madel

Queries
selecting instances by a WHERE clause - attribute value conditions

Prototyping
provides a generic tool for creation of application models and for the manipulations of
instances, e.g. create, delete and modify instance




EXPRESS Data Manager
Model Chec_ker

Generic validation of Application models

validates the data model against global rules, WHERE rules, UNIQUE, INVERSE, required
attributes, attribute data types, attribute data value, aggregate size, array sparseness, e.t.c.
Granularity on data item to be validated, at madel, instance type, 'and individual instances,
Granularity on rules and constraints to be validated, is at all applicable ones or at a selected
set

Provides necessary extensions to the sdaiValidate functions
a generic Model Checker needs functionality beyond what is provided by the specified
sdaiValidate functions which are currently not designed to give necessary information

Schema specific Model Checkers will be offered

as some customers spend most of their time validating data models according to one specific
schema, there is an option to purchase optimized Model Checker applications, e.g. AP203 -
Validator, AP214 Validator

EPM TecunoLoay LI

EXPRESS Data Manager
Public Relations




EXPRESS Data Manager
Reference customers

Norwegian MoD - CALS Lab : Practical use of CALS

TNO, Holland - EXPRESS Data Manager purchase- Engineering Analysis

ESPRIT PRODEX -~ Data Exchange : R&D 50% financed by EU

Statoil, Norway = conversion of CAD database

Statoil Norge, Norway - implementation of technical IT system for Qil&Gas

ASTRA, Sweden - long archiving of clinical data by the use of EXPRESS

Ericsson, Sweden - EXPRESS Data Manager for Maintenance Systems / Process Plants

H gglunds Vehicle, Swaden - development of a new generation PDM system,
Compilete EXPRESS Data Manager

AFNOR, France = Development of Query and Update Specification for CEN287
FEMSYS , UK, Developer of advanced FEM applicattions

ABB Corporate Research and Development, Sweden ~ EXPRESS Data Ménager, Model Checker
ESPRIT VEGA - Virtual Enterprises: R&D 50% financed by EU

Principia, France - Express Data Manager and Developers Kit - Engineering Analysis

IVF, Sweden - Research for SME CAE/CAD/CAM applications

Loral , USA - Major Defense Contractor
Z '
EPM TECHNOLOGY 2
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“ The EXPRESS way to the future ”

Jorulv Rangnes, President EPM Technology a.s

* Product Data Technology Status

* What is EXPRESS ?

* Who is using EXPRESS ?

« EXPRESS in ISO 10303/ STEP

« CAE/CAD/CAM - PDM Integration
» A case study

Home of EXPRESS Data Manager

'EPM TeCHNOLOGY

Z_Jotne]

Company Introduction

Develops, supports and markets the EXPRESS Data Manager
product line: )

» data modellers, system integrators using EXPRESS for modeling

» application developers: STEP compliant software development

» end users: data sharing, data exchange and data validation

Product Data Technology experts,
Staff with 10+ years experience - PDT
Offices in Europe and the USA

Clients in Germany, France, UK, Sweden, USA, Norway,
Belgium

EPM TecunoLocy P
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- a generic software intgration platform-
- 100% based on ISO standards -

- provides user control of the data -

CAE/FEM CAD

After years of promises ; -
PDM
CAM
Still isolated islands
with limited capabilities
to communicate, and share
information and object data

MRP IT Documentﬁtion




CAE/FEM

CAD

PDM

Documentation

EXPRESS is:

Readable to humans and processable to computers

Devéloped as a part of the STEP standard

A formal object orientated information language based on Entity relationship attribute
model with generalization / specialization and constraint specification.

Originally developed to describe formal information models of mechanical products

EXPRESS is Part 11 in the ISO 10103 standard and has since autumn 1994' been

an international standard

Children 5{0:7]

{INV} Pusents S(0:2]

EXPRESS is not:

A programming language '

s B

P [ g, .
A method EINVI husbend m
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POSC
Petrotechnical Open
Software Corporation

g CALS GIS - Geographical Systems
MIL-STD’s - ISOTC 211/ CEN 287

e o

4
P4

PDXI
EDI/UNEDIFACT A Process Simulators

EXPRESS is the enabler for

Open Data Systems
PLCopen
Programmable Logical Controllers
Others : IEC 1131-3 -
Medical X
Financial

The number of EXPRESS users is growing fa.st.

CAD System A CAD System B
Native STEP STEP STEP STEP Native
DB interface Preprocess | Postprocess Preprosess. | Postprocess| DB interface

First Generation STEP implementation:

Hardcoded STEP APs in Post and Preprocessors
No available STEP/EXPRESS Toois

EPM TechNoLocY LIl
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CAD System B

STEP
Preprocess.

Native
DB Interface

. STEP
Postprocess

CAx System A

Native STEP STEP EXPRESS Madel
DB interface | Preprosess | Postpracess Compiler Checker
SDAl sDal SDAI

1 ¥

SDAI- Repository

EXPRESS Sthemata + Product Data

#

Today’s STEP implementation:
Standard Data Access Interface
STEP/EXPRESS Functions; EXPRESS Compiler, STEP Read,
STEP Write and Model Checker

EPM TecinoLocY J LA

!

EXPRESS STEP Model DESIGN AMNALYSIS SIMULATION
Compiler Read Checker -
SDAI SDAI SDAI SDAI SDAl sDAl

¥

¥

i

]

Product Database

‘ i ¥ i
Y :
SDAl SDAI SoAl SDAI SDAI SDAI
NC NC Operation Tool Quality Economy
Programming Simulation Planning Assembly Assurance Admin

Tomorrow’s STEP implementation

Concurrent Engineering

Concurrent shared access to a consistent product database

Integration of processes and data in a product’s life cycle

STEP methodology used for long time archiving and standardization

EPM Tecunorocy L0
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Courlesy of

CiMdata Typical PDM System Configuration

PDM Word Processor Analysis CAD Other
~ Application Application Application Application Applications

. Word Processor files Analysss Files CAD Feles Other Electronic Fi Ies'
N ek e kR L R A ek e b e e e e s e m e e e e e e A M A R A A 4 R L b ks »

One logical database maintained by the PDM system via meta-data

EPM TecHNOLOGY Z A L1 15

75 oo STEP Based Data Sharing/Repositor
w ClMdata Possible POM environment with STEP J p y

PDM Word Processor Analysis CAD Other
Application Application Application Application Applications

One logical STEP database | SO
!ncludes PDM Meta Database : " Managed Files

Legacy and Non-STEP enabled
Application Electronic Files
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PDM Case Study - The Product Model
Products, Functions and Representations

Physical dimension

C:, s
Q){\ B Products _

[T
Representation dimension ,
EPM TecunoLocY L)
T  The LOTS
, —_ o et PROJECT Export /
H_gglgn,ds_}{:ehicle‘s Import

: "P-l"r..‘:-ducnt\Datébasef

The LOTS project
includes export to

2lAP214 CC7
|"Configuration

Controlled Design

without shape”

Hand

\{|FMV Grund DTD




For Open Data Systems :

Start to explore the power of the
EXPRESS language for
your next software
applications project.

~ See us in suite Beacon H
to discuss your project needs.

EPM Tecunorocy Z [ 13
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CIMIO Ltd.

2.2.5. -CIMIO Ltd.

HEIEEF 19643 138 (k) 10:00~12:00
BH£#E . Adrian Laud (Managing Director)

HE . SHHE
STEP Data Warcehouse 2\ T
7Tuy s FOER
F DAt

Adrian Laud KiZ, STEP A B LI HEREFEDBEVELSE*FH-TnHLITH
, STEP F— ¥ 2Ry ¥ —nFbYhror—HFodbnEl, 2—-FEEIFEITEH
TREHELIRERENETION, R,

2251. SHEE

FH it 1986 £/ X, CAD/CAM product data DR, HFIIEIAZE T+ —F
ALTeHTHD, FHOY—NF v b CAD+HIEAM, 77V POBMTO Y 27 FTH
B IN TV ARk Lloyd's iZ JSTEP @1, CAD++& EXPRESS-M & RER
BELTHALTWAEHASLT N, & EXPRESS-M &3, LY EF—-THK
O EXPRESS.VIIPAT v EV/EFETRBLTE L, Th¥EKOY -~ Tt e
DENERE: 22T, ProSTEP i2 EXPRESS-M % Prostep_Caselib 124 » 7 & L —
FL, SDAL 2 F34 774 (BRI ABITTI—-F17T3) BRELEHOIERT S
BiiLo25%, TEPMOBRBELOAf Y F/L—Ya b EZ SN TWOER,
%8, Web hitp://www.cimio.co.uk/

2.2.5.2. "STEP Data Warehouse D1 > U X > R ZDWT

AP221 (Plant process), AP227 (Plant BL%) 2T { Data strage ¥ RDB ¥ H\VTH#
# 7z, ETAP(Eastan Trough Area Project) PITRE, 96 £ 7 H 6 ERILEbNL T
Fo iwEHE TNV EPISTLE Generic Entity Framework iCHE#, YE 77— #2
POSC/Caesar EPISTLE implementation |27 o TV 5 #ikk.

MDA T A FEEER

2253 *oMrOF7b

S DEHtT LEEBEYRHLT CAD++EHLTWA, @70y > & LTI,
EXPRESS-M % 4GL WIZH VT SDAI C late binding IR 4 4t ¥ 2 XM_DATAMAP,
FE 2 1R CAD/CAM native data & BHANEY 2 — ML 7: CAD++SDE, STEP
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AP203 % U EEMH CAD/CAM native data DA EE L convertX &,

2.2.5.4. EXPRESS-M (Z2W\T

EXPRESS-M #% CIMIO #0fl® STEP BN~ ¥ #—ilxt LTOEEEREEz bR
%o ProSTEP #TH# ) PSstep_Caselib i 4 ¥ F 4 L — 2 a3 Y{E¥E % RG L, EPM ©
D= NIZhHARD LS L, EPM @ SDAL I/ S 7+ -7 AHR S BV, ProSTEP i
FR-IFP Lo LTVEEDTIA Y MAH o7,

2.255. 180 T% Mapping S35 EXPRESS-X MBASRICEIT 51448

96 F 6 f O &8 T Mapping SiaAE D New Work Item ¥ Rensselear @ Dr. Martin_
Hardwick S HEAFETH LD, SHICEALT, 3 11 8 (B) 2, Dr.Martin Hardwick
A CIMIO #HEHL THEEDEE LT A, ZHIZELT, DrHardwick 726 2 —
¥FEo TwiznT, £0FFHERT 2,

On Tue, 26 Mar 96 13:27:54 EST hardwick@rdre.rpi.edu wrote:

This is a brief note to report on the progress of the project to start a New Work Item
(NWI) on EXPRESS mapping languages.

I met with Ian Bailey the author of EXPRESS-M at CIMIO in London on Monday
March 11. At this meeting we agreed on an approach to merging EXPRESS.V and
EXPRESS-M tccreate an initizl version of EXPRESS-X.

The goal of this merger is to create a working version of EXPRESS-X that can be
modified during the ISO STEP standardization process. We are keen to get other

inputs for the initial document.
The initial plan calls for EXPRESS-X to be divided into three levels.

1. The lowest level will consist of the basic mapping constuct of EXPRESS-M.
A system that.uses this level of EXPRESS-X will be able to call these mapping to

create destination data from source data.

2. The next level will consist of the EXPRESS-V language with an addition that allows
an EXPRESS-V view to call an EXPRESS-M map. A system that uses this level of
EXPRESS-X will be able to create views of the source data and use those views to

update the source data.
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3. The third level will consist of the control structures that EXPRESS-M uses to
control the instantiation of a destination schema instance from a source schema
instance. A system that uses this level of EXPRESS-X will be able to call

algorithms that contrel the application of mappings and views to a data set.

I will have the first version of the EXPRESS-X language document ready for

AAAAAAAAAAAAAAAAAAAAAAAAAAAAANAAAAAAAAAAANNAAARNAAAAAANAAAAANAAN

the Kobe meeting in June.

AANAAAAANAAANAAAAANANAAAAA

I will be keen to meet with as many people as possible during this meeting to discuss
the language. A time slot has been scheduled for Tuesday morning to discuss technical
issues related to the language. I also want to have a more general meeting on one of the

evenings to discuss requirements for the mapping language from potential users.

Martin Hardwick
STEP Tools, Inc.
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CIMIO Ltd

CIMIO Ltd

Formed 1989

Focused on developing ISO Standard CAD data
integration and exchange tools (CAD++)

Worldwide Dealer Network
Supplier of STEP based tools to 15 CADCAM vendors

Supplier of STEP tools for STEP projects for
PISTEP, SPIN-NL, ProcesBase, PlantSTEP, ShIpSTEP, PIPIN
Developer of STEP Data Warehouse for ETAP

First commercial implementation

)
&3
i+

U0 - CAC::

CADCAM Vendors using CAD++

AutoCAD Intergraph
CADCentre MatraDatavision
ComputerVision Rebis
Delcam SDRC
Division Spectragraphics
EDS Virtual Solids
FEGS XCAD
IBM / Dassault Zyqad
Partner Companies
Aegor
AutoSolve
CADDETC
Datakit
EPM
EuroSTEP
ProSTEP
TMO CAD:r

5321 v



Projects using CAD++ - CAD++ is used for .

PRODEX Sharing CAD design data with contractors and
p|STEP : | customers

Sharing CAD design data between different-CAD
SPIN OFF . systems in house
ATLAS Migrating from one CAD system to another
ShlpSTEP _ Sharing combined geometry and attribute product
PlantSTEP catabases

Sharing and exchange of attribute only product data
ETAP .

S — _ . —
quwe | CAD=, (/T[N ~CADe:
TRIGTETS D

|
z
I EE—— S — M ——
CAD++ Users - Product Data
Westinghouse RN 0 1@l = €710 Geometry Alpha/Numeric
Continental 4 )
Courtaulds B Merlin Gerin - i T o)
Boeing Ericsson =
Honda Rover l Y 4 .
AT&T Ford =
R AF FIAT &
BOC ABB - —
BNFL Toyota
US Navy Unilever
Honeywell : Peugeot.
Mc Donnell Douglas GEC Marconi

N0, CAD+s, TWI0 CAD:+1




CAD++ Architecture - Benefits of ’Ehe Two Model
| Architecture

Converter User
Interface

STEP !IIln l
Standards Based

Cost effective development

Parser Formatter

CAD++ Generic Converter s Flexibie, low mai
exrressM 5| e, low maintenance cost
|

CAD
AD++ Data Access Inlerlace SDAI binding

() [
\/

CARLS, Lo {1Le) | CAD++

L
CAD++ STEP environment
Standards based
. -Source Target
T : ' Schema EXPRESS M Schema
[ E ] L~ LA C-
Native Mapping Repository | 1 1
Schema Schema Schema ' Slandard LV Campller ) ~ Complier J _ [ compiter
PA 1 -

L]
Tools —

L
Conversion [e—w=
Yy Medel ﬁ
E“:‘ EXPRESSS M ‘
Mapping

&  Standard Data Access Interlace
STEP Neutral

File Exchange’
' HNallve binding
Natlve SaL -

Intertace AP 288

Y
—
!nleriacl L
3y . Neutral File
. Native

Persistent Storage

amlo CAD++ NG CAD++

SDAI




Cost effective development

Source ' Target
Schema EXPRESS M Schema

" o
Standard /W Complier ] . [ compiler ]
— ¥ »-

Tools k]

Conversion
Model

L Standard Data Access Interlace
Simplified
binding, ne
structural $ Natlve binding |
canversion

Y : . AP 28¢

- Neutral File
E Native j

MR
TS IR

TN HIalh
L
o
o2
! —
Flexible, low maintenance cost
Source Target
User defined Mapfile, 1 EXPRESS M
for each AP requried émDenSi\»D Sgrala
| L !
[ Standard -/:J_CT'F’_M_'J——J Compller | ¢_| Compliar_ |
Tocls E Y -
Conversion [
Model T \
f Standard Data Access Interface
Simplified
binding, no -
structural Nalive binding ] .
converslan
| AP 2u#
i Meutra! File
Native
A
IS CADs

Key features of the
environment

Late C binding SDALI - can handle any AP (data driven)
Parser / formatter for STEP files

Independence of any system allows data from
disparate sources to be integrated with ease
e.g. AP203 design data, assembly data, config data
AP221 geometry data, atiribute data

EXPRESS-M provides automatic creation of code to
map data between disparate models

QMO ‘ - CAD3+

EXPRESS-M

Defines how to populate one STEP model from another
Handles multiple source and target schemas

Readable by man and machine

Supports arithmetic operations on attributes

Allows external functions to be called for complex
conversion

Compiler creates the code to perform the mapping

W
M/ O CAD++
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Conclusions

Only one interface between a given system and CAD++
is needed to support alf exchange requirements

CAD++ supports Product, Model and Drawing data

CAD++ technology with SDAI and EXPRESS-M provide
an efficient means of supporting AP interfaces and AP
mteroperabuhty

CAD++ technoloegy minmises support for evolution

There are currently interfaces for 16 Mechanical CAD
system and 5 for Process Plant

CAD++ users can take advantage of any new interfaces

A
mﬁ MO CAD++

For further details

o c

M

SOFTWARE SPECIALISTS .

Brunel Science Park’
Englefield Green
Surrey
TW20 0J2Z
Phone ++ 44 (0) 1784 438038
Fax ++ 44(0) 1784 872870
Email sales@cimio.co.uk

M
MO gAD++




CIMIO Ltd
Implementing a STEP Data Warehouse

[
CIM IO - CAR+E

Implementing a STEP Data Warehouse

4 Commercial Overview

4 Business and Strategic Benefits
4 Implementation Scope

4 Data Warehouse Architecture

4 Development Requirements
#Lessons Learned

# Next stages

- N
CibLQ CAD+s

s irmoe e

TR A= LY
#Shell

_._fB:r‘own & B
.. .- #0Others . '

v_.‘ol

[T CAD++
STEP Data Warehouse
€ Objective

+To provide a single, ISO compliant database for all design data
4 To eliminate manual data re entry

¥ Benefits

4 Reduced cost of transferring data from design to operations

4 Better definition of design data, helps downstream users know what
design data is available

-+ Allows multiple design contractors to exchange design data

# Allows operators and maintenance providers to use their own
applications on data commaon to the project

T
CIMIO SADY




Based on ISO and ANSIZStandards

# Model based on STEP AP221 and AP227
+ AP221 for 2D schematic data, AP227 for 3D spatial data
+ STEP Standard Data Access Interface for all data exchange
+ Flexible and efficient,
+ EXPRESS-M, the high level mapping language, reduces maintenance costs
# ANSI SQL and ODBC AP for end user applications
+ Low implemeniation costs, fast development times, end user friendly
4+ Persisienl storage can use any ANS! SQL compliant RDBMS
% Vendor independence,
+ proven technology, low risk

4 existing investment

i
(/7119 v "~ CADEx,
\ |
L _
l P o

Supports Industry Standards

4 EPISTLE Generic Entity Framework for warehouse logical data model
4 A common model accepted by all Process Industry Companies

4 POSC/Caesar EPISTLE implementation for warehouse physical model
.0 Highly flexible and efficient

4+ OLE {cr all client applications
# Seamless linking belween dilferent applications

# Object oriented design and implementation
4 Maximise re use of code
+ Minimise cost

4 Unix server, MS Windows client

+ Use existing hardware, reduce implementation costs

CIMIO) CAD++
R RIAAT T rReaE

Hardware Architecture

Windows 95 PC,
OLE 2 applications,
. with ODBC
Windows NT PC,
OLE 2 applications,
with O0BC

Unix host with RDBMS,
SDAI

CIMEQ CADt+

Warehouse Architecture

Engineering Browsers Operations
Systems ) Systems

Y
Y

A

"ETAP
STEP
Data

| Warehouse

A
)

'
Y
Y

S CAD:




Data Browsers

Schematit Browser

3D Fly Through

—96T—

M ———

| Halive Schema

Source Applications create a STEP file

Mapping AP Schema |
Schema
- ™

STEP Neutral
Flis Exchange

Mapplng

| N
EXPRESS M %I

ED—-;-—

Native sat
Interface Interlace

CAD++

The STEP file is loaded into the Warehouse

AP Schema

-

Mapping
Schema

POSC EPISTLE
Schama

Yy

End User Reporis Struciure Browser

Manager

Display Fllas

OCracla 7 RDBMS

e
CLMLO

CAD++

Development Requirements

¢ Interfaces from existing design applications to AP221

4 Data Warehouse Logical Model
4 Data Warehouse Physical Model

& Data Browsers

4 Data Managers

EXPRESS M
Mapping
STEP Neutral
Flle Exchangs
Display Flies
Oracle T ADBMS
e (i71o)




Interfaces from existing applications to AP221

4 Brown & Root Mechanical Data sheet application
4 Brown & Root Equipment ltem Register

4 RaPID |

$PDMS

4 Euclid Structural Analysis

# Proll Mass Balance Calculation Data

- SA— S ————————
CIMIQ CAD++
L
wn
T
w— ——

— Data Warehouse Logical Model
Based on EPISTLE framework 1

Lumpunnam
Clasulustnm Pan L{ Posnat _]
e
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- Inial o
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Defined in EXPRESS

q Lnsan e
q

| 1338

CIMIO

e CAD++

Data Warehouse Physical Model

[ Reduced table implementation
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Data Selection for Issue

Selector

]

EXPRESS M
Mapping

Qracle T RDBMS

STEP Neutral
Flle Exchange

EdiL  View [_lccvrul ﬂudu-f Litlp

- E;I:

[ [ AV VAR

STEF Daia .. ar=j
Design Nama: :

- Dasign ID:
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wusz -0

Design Slatus
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Design Typa::

lPiping Detail - Separation Unit 128

ETAP-D-1890-45  [Feleased 30 Piping
1 |Piping Doftail - Separalion Unit 14 [ETAR.D-1860-56 JReleasod 30 Piping
:i:r Owverall Capacilly Analysis |ETAP-D-8956-34  {Unapproved PFD
i Qverall Capacilty Analysis |ETAP-D-8956-23  :Released PFD
+ [Flare Stack Fire Cenlrol Schemalic [ETAPLD-892312  [Released PKID
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Key issues

¢ Correct identification of existing data

_O(fommon API

# Separate logical and physical models

#Flexible data interfaces for applications

CIMLIO
EenATTHOTIT

CaDty
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Correct identification of existing data

# Source applications have not been designed for.
exchange

4 Many source applications duplicate data
<+ Integrity of the data cannot be assured '

4 The models used by applications need to be identified

. SRR
R CARLL
I

Flexible Data Interfaces

4 Internal data model will evolve

# Data models of external appliéations wili evolve
#Interface system must buffer these changes
#nterface system should minimise maintenance

#SDAl and EXPRESS-M are the key to this

ST A,

Common API

4 Single method of access to the data
4 Operates at the Logical rﬁodel level
# Maps between the Logical and Physical models
4IDL is at the core of OLE and CORBA
4 enables distributed data models
#high level of code reuse

4 OLE is available on PCs and supported by many
Windows applications

Physical Model Design

4RDBMS is mature technology with standard API

4In built facilities for data sharing

4 Object models do not map easily
4 Use of reduced table model provides flexibility
#High degree of form reuse

4 Data queries simplified

.
CIMIO CAD+x
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Next Stages
¢ Phase 1 complete
#Logical and physical data warehouse model
43 read interféces
4 P&ID Browser and structure browser
4 Phase 2 for Q1 96
43D geometry interfaces
¥ More application interfaces

€ Version Management

e
CIMLIO _ CAD++
I

Next Stages

4 Phase 3 for Q2 96
4 Data selector for exporting data
4 Phase 4 for Q3 96

4 Write interfaces for operations application

TR CADE

CIMIO

EOFTWARE SPECIALISTS

¥ Copyright CIMIO Ltd 1996
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MATRA DATAVISION

2.2.6. MATRA DATAVISION

MK 963 148 (k) 10:00~15:00 .

H#F | Vincent Dagot(Product Manager,Product marketing'éroup)
 Vincent Ruelland(Business Development Manager,CAS.CADE Unit)
: Frederic Maupas(Advanced Projects Department)

A%

Welcome V.Dagot
Company presentation V.Dagot
Matra Datavision stratrgy in data exchange V.Dagot
Visit of the DECC ' V.Dagot
The AIT initiative in Design & Manufacturing V.Dagot
CAS.CADE predentation V.Ruelland
Matra Datavision Industrial approach to STEP F.Maupas
Q&A

#itiZ, CAD/ICAM RREMINT IV r—va»7L—AT7—2D CAS.CADE &
CAD/CAM system @ Eunclid3, STRIM, Prerude ¥ R5E$ 5%%, CAS.CADE @I i —
A7 FEFHL/A X-STEP %4 STEP ZHESETRHET 5, 7:;:3"’5, MATRA & 95 i
CIGIGRAPH ¥ T IC[NHTv: %, CAS.CADE B#fIF4RL L T Partd2 complient, i
BHEEAERE LT, Partdl 44 complient 27— F{#HE ¥ 35D, AP203 class 6 AP214
class 1 DF— ¥ ¥ HHWEE, ProSTEP, SIMIO# L ¥ ¥ AR /— -2 HA TS,

226.1. SHEME L CAS.CADE (L2201 T
HET D,
226.2. Data Exchange Competence Center (DECC)IZD2 T
Matra i1 22— CAD/CAM system OBIFIZOWVTUTO L J I <T 5,
RENTHEZBYATANEEL, VAT AREOICESET) LENS D, (F
SRE MRS ~EE - - )
- FOE, F-FIERBRAHESNS,
- £ CAD/CAM system iR Lo F—FOERETHIOTERIZE I B S TR T
HLEDH Y
- BRI W R AEE S 100%DBHEIES 2 v,
FNEIZ, Matra tfz—HHFH— b ERRELETT o
DECC Ti3,X-STEP ¥ F#x v ¥ v & L7: Advanced Exchanger T,STEP AP203 class6,
AP214 class 1, IGES, SET, VDA, ¥ afH, STRIM, EUCLID, CADDS, CATIA
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MATRA DATAVISION

%0 Native T — M TOTMEFTEFH+HE— FLTWVB, (BIFEAT A FEE)

2.2.6.3. AIT (Advanced Information Technology) 122w\ T
RROMIZHNT 2, BEE, MZH (L7252) B EKL FU 4L LAERIETORS Y
OV z7 bTHhHb, Matra id OpenIT-Vendor & LTHHE L TWwa, (BIEZ S5 4 FEEB)

2.26.4. Matra® STEP IZMTA3EZ HICONT

Matra (2 ProSTEP round table (EEDBICANY ¥ — ORI ARUESED L) B
LiE#) %72, CAS.CADE OF— ¥ i #48/) STEP OF — S fEio8be L ) &AL
Twd, ,
CAS.CADE M#2ft4 % 7 — % £#% =7 CDL(CAS.CADE Definition Language)if
EXPRESS L B AMIZ < v ¥ ¥ FUFET2 5 A%, EXPRESS to CDL TRET OHIFREIE D
b2, (FFA74FER)

CAS.CADE VT STEP 7 u v v # 2T TH L, (BIEATA FERE)
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Matra Datavision
Strategy
in Data Exchange

PSR IS S MATRA 4

EUCLID STRIM ‘P‘;e lude

LTI S MY AR T TP

Main Reasons
for Data Exchange

» Work distribution across different systems
+ Need to re-use / transfer data .
» Conversion for use in anather application

Conceptual Detail
B

=> Contractor-subcontractor relationship

. Manufacturing

SN ETNI M ATR A 3

© e LCOIED

EUCLID S5TRIM @)elude

AR T R R N I

IVIaln Reasons
for Data Exchange (con’t)

» Migration from old/obsolete system
* Generally uni-directional transfer
* Mainly drawings

gl _Frriviion—]

) EUCLID STRIM @;eude

Standard Interfaces

* CAD/CAM systems manage different geometry
representations

+ Exact- or facetted B-REP
« Bezier surfaces /' NURBS

* Multi- or mono view drawings
* Necessity to find a common language

. Ambiguities-coming from translation/accuracy
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The D.E. C C IVIeans

Data Exchange Impact

* No standard interface gives at first 100% result i Breat] [
« Necessity to define: — T VRN pe—
+ Exchange methodology — — :
» Relevant entities to be transferred - ‘
STEP
oXF . i
=5 Need for expeﬁtma@
. 5PAC - X . ‘ - |
L B titn Lt i o ELSaN i q ey '-' T M e ) ;."l,'d.--'-..»,_-'
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The D.E.C.C. Goals

Matra Datavision invests in the . Assistance or service to customers’

* Occasional transfer up to complete migration

Data EXChange Competence Center * Qualification of data exchange problems

to give its customers the benefit " Seeking for solutions
- » Confidentiality
of its industrial expertise | * Support for subsidiaries & distributors

* Pre- & Post-sales

N aTeAc B PSPPSRSO HAT RA 3|
-J.Iml:




| The D.E.C.C. Goals (con’t)

- Capitalization on technical expertise
« Define optimal transfer methodology
» Collect & centralize technical information
+ Specific developments {flavoring tools, utilities,...')
» Conversion tools (IGES/Works,...)

« Certification of our own interfaces

ety MATRA |
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3D Data Exchanger

IGES, VDA, SET, STEP, U3... Complete set of Industry standard interfaces
EUCLID 3 Direct interface Direct communication for free

Syntax checking Avoid to launch long conversion process on
corrupted files

Automatic optimisation Decrease the model "size", allow to handle
- larger models

Geometry Quality Checker Clean-up of surface geometry

Surface Healing Transform a "bad” geometry Into a high
qualtity model

Automatisation of a long, expensive and
tedious process

S S eV P LSO Iy G S AT 4 5 e MATRA"

E U C LID STRIM Prelude

e B

Advanced Exchanger

Advanced Exchanger
Viewing Selection Flavoring Control

Ll
SYRIM, EUCLID

(] 5 tt
PRELUDE cAODS CATIA

I -

' Eucl;d DES|gner
Direct Interfaces '

- Data

EUCLID STRIM @mude

LIPS LR 0 R e

STEP Technology

* CAS.CADE creates STEP geometry (part 42)
» Supported STEP interfaces
* AP 203 - CC6
* Solid B-Rep
« AP 214 - CC1

* Manifold surfaces with topology
* Advanced & facetted solid B-Rep
* Baslc product information

* EUCLID DESIGN MANAGER compliant with:
* Part 41 - product definition
* Part 44 - product structure

— R YRR AN LR ¢ TR RDL R4 5 MATRAD
- ' [ VITivhTmao—]
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B EUCLID S1M Piulude
' Data Exchange
Matra Datavision Strategy

i A,

Expertise

Dedicated products

New technol'og.y:

Standardizélioh .
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THE AIT INITIATIVE IN
DESIGN AND
MANUFACTURING

Presentation by fean-Mare Vieurinch

WHAT IS THE AIT PROJECT?

* Advanced Information Technology in

Design and Manufacturing

» European Project for Automotive and

Aerospace Industry

Presentation by Jean-Marc Vieurinck

MEMBERS % o
Ravar.-, .

Ronault

AL uj."('f




» Efficient and innovative use of IT

« Cross-seclorial approach

Automotive

Aerospace - « Franues - g ant - jufach
Ched il 3 B - .. -control, Quallty
Suppliers T K i B . S manzgement

« Integration of IT

» Technology development with IT vendors : . g D anagement -
: (ection arid utlllsation

- +=IT and ‘telecpommunicetions for Concurrent Englineering

AIT Project . g AIT Praject

-(Opei User Group)

T Proj b ALT Project
AlT Projeet Lol . rog
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INVOLVEMENT OF
MATRA DATAVISION

* Member of OITG

* Partner in several accepted projects :

= AIT -IP {integration platform)
- Risestep
- ODEM
* Partner in several proposed projects
= CAS.CADE proposed as integration toolkit

» Company involvement

AIT Praject




Matra-Datavision's Industrial
Approach to STEP

Frédéric MAUPAS

JAPAN STEP Promotion Cenier

JAPAN STEP Promotion Center

What is STEP ?

STEP is an acronyme for a Serie of standards developed under the auspice of the ISO .

« 10'sSerie :  Specification language.

e 20's Serie :  Implementation methods.

e 30's Serie Conformance Testing and Accreditation.
e 40's Serie :  Integrated Generic Resources.

e 100's Serie :  Integrated Application Resouices.

e 200's Serie :  Application Protocols.

e 500's Serie :  Application Interpreted Construct.

A distinction has to be made between STEP Technology and STEP Models.

Matra-Datavision's Industrial Approach to STEP
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JAPAN STEP Promotion Center

STEP Technology

e Part 11, EXPRESS Language Reference Manual, provides a formal way to specify data.
» Part 21, Cléar Text Encoding of the Exchange Structure provides EXPRESS dependent
formal rules to map EXPRESS defined data onto a physical file.

Both Part 11 and 21 are ISO standards.

[~ EXPRESS
scheme

EXPRESS

Langusgs

Aslerance
tpmyat

[NINEEERUEUAT]
Trrrreeey

IFENEENEERN]
LR

BO-8 Wr11

AppHcation 8
[ ]
A

R » T Encoding
Lt & ot
B 1T Exchangs
mmmmm LA q 4 Sbucturn
1hONTs 08X - B0
[P 2 21T
AOmILM. 22918 S STEP Yachnology
o e = Standardized Compononts

» Part 22, SDAI, provides EXPRESS dependent access functions to a DB (under development).
¢ Definition of conformance levels for EXPRESS based tools and processors.

Matra-Datavision’s Industrial Approach to STEP

JAPAN STEP Promotion Center

STEP Models

Based on STEP Technology, data models are designed and standardized
STEP Models are splitted into :

» Generic Integrated Resources : a set of application independent models specifying the
Generic Product Model. ' :

» Application Integrated Resources : a set of application specific model that completes the
Generic Product Model for a specific application.

+ Application Protocols : a set of models defining an application specific interpretation of
subsets of Generic and Application resources, optionaly constraining them further on and
adding its own application resources.

» Application Interpreted Construct : a set of application specific constructs that defines a
common mapping of a user concept.

¢ Abstract Test Suites are developped for each Applica'tion Protocol.

Matra-Datavision's Industrial Approach to STEP
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JAPAN STEP Promotion Center

STEP Technology Tools

Facts

» STEP Technolcgy 15 quite mature and wellknown.
¢ Data exchange will be industrially performed with STEP in the near future.
» EXPRESS is not a computer programming language.
o Clear Text Encoding rules are based on EXPRESS constructs.
* The number of entities in an Application Protocol is very important.
e CAS.CADE, Matra Datavision new development environment, includes :
e CDL, a specification language, independent of any implementation,
¢ CDL Compiler that creates data dictionary and extracts C ++ classes,
+ aset of re-usable libraries.

Conclusion

¢ an automatic transcriptor EXPRESS to CDL is require'd‘
e the EXPRESS constnicts have to be kept somehow in order to be able to read / write entities
instancies from a physical file.

Matra-Datavision's Industrial Approach to STEP

JAPAN STEP Promotion Center

EXPRESS to CDL/C ++ Transcriptor

EXPRESS ProSTEP

Toolkil

EXPRESS to COL f C4+ Gerwrator
BT T R T T T W T 5 ~

RN AN

The definition of an entity and its physical file implementation rules are disjoint because :
e the definition is independent of any implementation.
* the processor developer is only concerned by entity definition.

Matra-Datavision's Industrial Approach to STEP
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JAPAN STEP Promotion Center

Processor development Architecture

» Generated libraries allows to Read / Writes files.
» C 4+ algorithms and CAS.CADE libraries can be used to transform Schema X instances into
Application Y instances.

s - ™\

Schema X Cat [ racessor

Read / Wiila Implemoniation Schema X -« ApplicationY

Librarylas} Libeary{as}

CAS.CADE
rer Generlc STEP :::::: Libraries
orysicat [ Physical Flla Application Y
Fie Read 7 Write Tool C ++ Claases Library

it C ++ Algorithms

Matra-Datavision's Industrial Approach to STEP

JAPAN STEP Promot@on Center

Implementing STEP Models

CAS.CADE/SF : a basis for open applications

* CAS.CADE/SF Libraries : STEP Compliant Building Blocs.

» CAS.CADE/SF Data Structures are STEP Compliant as much as possible :
O Always covers STEP data scope,
O Keeps entities structures as much as possible,
O Extensions and/or modifications : easily mappable onto STEP, or provided as an input
for future STEP resources.

Matea-Datavision's Industrial Approach to STEP
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JAPAN STEP Promotion Center

Matra Datavision's Applications

» Designing applications based on CAS.CADE provides de facto STEP compliant applications.

Application Protocols 3 CAS.CADE * ;

Based ;

Application Resources : Applications ]
Generic Resouraes - Toolkits

Description Method : Description Method !

EXPRESS 3 CDL i

g ——————

e The development of applications (trade) data models (e. g.. EUCLID Designer, DESIGN
Manrager, EUCLID Analyst) is based on the STEP integrated and application resources, with
the same approach than CAS.CADE/SF, i.e. being as much as possible STEP Compliant.

Matra-Datavision's Industrial Approach to STEP

JAPAN STEP Promotion Center

ProSTEP

e Matra Datavision was early involved in the first phase of ProSTEP.
« Matra Datavision is a founding member of the ProSTEP Association.

» Matra Datavision is an active member of the ProSTEP round tablé, where CAD/CAM
vendors meet monthly to coordinate, specify and test AP214 processors,

e ProSTEP round table meets frequently the PDES Inc implementors to ensure homogeneous
implementations and interoperability between AP203 and AP214.

 Matra Datavision is an active member of the ProSTEP STEP/PDMI project (Product Data
Management).

e Matra Datavision is a partner of the "KUKA" pilot implementation project (STEP based EDM
and CAD integration)

Matra-Datavision's Industrial Approach to STEP
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JAPAN STEP Promotion Center

Today's State of the Art

STEP Technology

EXPRESS to CDL is a prototype, with limitations :
- mono schema,
- multiple inheritance is not handled
- select type containing heterogeneous type is not automatically processed

However, for AP214 CCl schema (about 350 entities), 95 % is automatically generated, and 35
% needs hand made correction is required.

Today's State of the Art

JAPAN STEP Promotion Center

STEP Interface

Processor based on AP214 CCl1 :
- Solid BRep
- Faceted BRep
- Manifold surface with topology
- Geometric assemblies
- basic product definition

Basic file control routines (triggered before the mapping) are implemented. |
The mapping strategy is to obtain a CAS.CADE/SF model as closed as possible to the file one.
Healing (curve and surface continuity, increasing accuracy in topology, ...} will be performed in

a second stage.

The ProSTEP test rally shows interoperability with AP203 based processors on Solid BRep
exchange.

Today's State of the Art
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JAPAN STEP Plomouon Center

AP203 V.S. AP214 for Solid BRep Shape Models

Edge Geometry :

AP203 does not allow to provide multiple representation of the edge_curve geometry, i.e. 3D
and 2D curve defined in the parametric space of the surface (pcurve).
AP214 does allow this facility. -

Degenerated Toroidal Surface®
This entity is not supported in AP203.
Strategy :

The mapping of STEP Shape model onto CAS.CADE/SF_ should cover the overall part 42, i.e.
should be AP independent.

The mapping of CAS.CADE/SF shape model is however dependent of the targeted AP.

Today's State of the Art

JAPAN STEP Promotion Center

Preparing the future
STEP based Research Projects

e ESPRIT PLUS : implementing the STEP companion Standard : Standard Parts Libraries
Partners : INA, SEAT, |
MATRA DATAVISION SPRING, FAST, VW GEDAS
ENSMA (Proj G. Plerra) IMW

o ESPRIT GEM (Generic Engineering analysis Model) : implementing STEP FEA model
Partners : FIAT, DORNIER,
MATRA DATAVISION, FRAMASOFT + CISI, CAESAR SYSTEM, GfS,
FEGS, DIODORE SYSTEME, FEMSYS, LMR SYSTEM (R. Goult), TNO
NAFEMS

Preparing the future
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JTAPAN STEP Promotion Center

e . ESPRIT SIMAID (Simulation and Animation for interactive design) : implementing
STEP  Kigematic model exchange
Partners : SIEMENS, FIAT
MATRA DATAVISION, CEIT, TGI

»  ESPRIT AIT Integration Platform : development of AIT Integration Model conformant
components mainly based on CORBA and STEP
Partners : DAIMLER-BENZ, RENAULT, BRITISH AEROSPACE, FIAT,
MATRA DATAVISION, IBM, BULL, SILICOMP, DASSAULT SYSTEMES,
COMPUTERVISION,
T8

Preparing the future

JAPAN STEP Promotion Center

*  ESPRIT AIT RISESTEP : implementing STEP distributed Product Data Bases (SDAI - |
CORBA) |
Partners : AEROSPATIALE, BMW, ROVER, ROVER, VOLVO,
MATRA DATAVISION, DASSAULT SYSTEMES BULL, GIDA,
CADDTC, CSTB.

*  Matra Datavision is active member of AIT consortium (European Aerospace and
Automotive  industry consortium), and is particitating to the pilot phase (specification phase),
and is one of the 3 software vendors in the AIT Steering Commitee.

Preparing the future
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ZSMF Conceptual Schema Moedeling X3T2 WD JTCU/SCZI/WG3/CSME | WD
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Language ‘ .
DSE Diagrams for Software Engineering ISO/IEC
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STEP STandard for the Exchange of Product [ I[PC ANS TC184/5C4 IS
model data
SUMM Semantic Unification Meta-Mode|$ TC184/5C4 input
ITCUSCIWGLL
JTCI/SC2L/WGI/CSMF

Figure 1. Industry Standards
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Figure 1 : Defining an Application Server for the Infrastructure
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View shape-
FROM (shape.definition_reprensentation AS aim_s)
WHEN TRUE;

off shape := aim_s;

WHEN (PRODUCT_DEFINITION IN
TYPEOF (aim_s_definition.efinition) ;
BEGIN
with_product_definition := aim_s.definition;

END;

user_name := off_shape.definition.name;
---Expressions to caleulate properties and relaticnships not shown
END_VIEW ;

Figure 2a. Partial EXPRESS-V mapping for an ARM Object.
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ENTITY shape
off_shape : shape_definition_reprensentation; -- pointers to AIM
with_product_definition : property_definition;

user_name ; STRING;  -- user level propetiea
key : STRING;

describes : LIST OF assembly; -- relationships to other ARM objects
shape_in : LIST OF part;

END_ENTITY,

Figure 2b. Partial EXPRESS Definition for an ARM Object.

interface shape { ‘
attribute shape_definition_reprensentation off shape;
attribute property _definition with_product_definition ;

attribute string user_name ;
attribute string key ;

attribute sequence<assembly> describes ;
attribute sequence<part> shape_in ; ’

Figure 2¢. Partial IDL Definition for an ARM Object.
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EXPRESS-M E%%

EXPRESS-M i2 STEP %% [Bailey, 1 § 9 54] 28115 AP OHEREREORIEL R
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gasni—EOTy THEY, —oOYPEDBEIIETV Ty KX THORNY Yy 7D
I B TR SR RITREIR G2 (TROFICRLAED) . EXPRESS DEFERT
HEBEFrFCTEREORNERDLT I LATTE S, EXPRESS-M i2, EXPRESS D#19
BELBETHACT, RUBFHRVZANERET v EV VTHIIEESY T, GFENT
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YO EREARATHFL. EoBARRX  BMARNOBMOEX TR T 20 CHRAETEY
FIFLTYwS (FORICRLIANTHS) , EXPRESS-M BEAHBFR IR EREL.
D<€ FEBILEBNITAFTTORNE B EICED EiT7, ‘

MAP ONEOF (support_connector, element_connector) <~ component relationship;.
IF quality = 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 <- component relationship;
identified by := {INTEGER}id; -
related := [structural element}related;
relating := {structural element)relating;
type_of := un known;

END_MAP; B

END IF;

END MAP;
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1. BHE IV EBIUELENALY T AT A EHRET—IN—A0oRBRTLHFER
2, BEF-INR—RIIBITELYF4FAOEEL (B2, [CHE#HEETL (ARM)

~DEHBREFL (AIM)  [Hardwick BRIFFOME, 19 9 44] )

EXRESS-VIZHHBLER (22— RURASEE [Yx—] Bo4F— OXFI 2 BEREKC
79 . EXRESS-V U BRRUEHIE L EHT A 2 —EE® EXPRESS KEAT 2, ¥
A-EESRERGRUBBRSEFICRA /FEO 10O 0RHIBHHES LI A
TE 5,

FloHs, TEXRBDICPEERICTy Fih FIF ERRIIOIRTITDRE) |
Ao RidERRIcT Y 7S ﬂéosupport connector N7-H DI — FOANRI I CHRRS
N5,

VIEW support connectorl
FRM (component relationship) ) .
WHEN (component relationship. qual:.ty " support_ cormection'};'
VIEN ASSIGN o+
identified by 1= Real to Integer (component relat:.onsh:.p\
bullqu cemponent. Id} ;
type of := 'un known'; .
FRCM (strui:tural_elemant:l)
WHEN (structural elementl.off = component relationship.related);
BEGIN related := component relatjonship.related; END;
FROM (structural elementl) -
WHEN (structural elementl.off = cormponent relationship.rélating);
BEGIN relating := structural elementl; END;
END VIEW;

VIEW support connector
FRCM (support_connecterl)
WHEN TRUE;
VIEW ASSIGN
identified | by := support -_connectorlibuilding component.identified | by
type of := support_connectorl. type of;
related := support_connectorl.related;
relating := support connectorl.relating;
END_VIBA;
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TRANSACTION t_map_camponent relationship;

LOCAL
socr : SET OF component relationship;
sosc : SET OF structural connector := (];
END IOCAL; :

socr := POPULATICN('BSSC. (II«IECNENT RELATIONSHIP') ;
REPEAT i := 1 TO HIINDEX(socr);
sos¢ = sosc + rrap carponent zelatmnsh:.p(socr[l]},
END_REPEAT;
END_TRANSACTICN;

FUNCTION map component relationship
(cr : carponent relationship) : structural oonnector,
LOCAL
sc : structural connector,
END LOCAL:
IF {cr.guality = support connection) 'I'HEN
sc := compare (support_connector (support connection.un known) ||
structural connector [(map structural component(cr. related),
map_ structural ._carponent (Cx. :elaung)) Il structural component (cr.id));
ELSE
sc = compare (element connector (element connection.un known) ||
structural connector (map structural cmpcnent(cz related),
map_: structural _component (cr.relating)} || structural componenticr.id)}:
END IF;
make instances _persistent{[sc]};
RETURN [3C) §
END_FUNCTION;




SDAI RUFCH

RDEFCERTE P bHNLV, BIL, ISO-STEP REHEAICL NRHEESH TV
BARIINOOBBEXBATIOURSAK/RL TSN, HFLWERETE VA HIEES
LN E TRV, Part22 Standard Data Access Interface [ISO. 1 9 9 3 b] ot
DHBERYHG I L BEL TV 0TI WoH» ? SDAI BL hEPM{ELAFEA
ToTwD L ISR FRE L Thwd, FNTLEFLVERFETESTLT 7
Vr—2ar7ul s u{ilAry 72— 2 %{RET 5,
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SUEIR Y52 51D ETOBMENvy ¥ FBERNC I TIIFEATYV S,
DES it b SN AFTEELRA 7V 2 2 FEET— F N— 2 [Object Store| %A L
TEHSI N, SOPCRLULBEMDE 12 [Object Store] HEFDOBZEIICHB LT
Wb Clapi IKE LT3,

2) WHESV2TD late-binding HTEETH B35, DS C early-binding ¥
i

void Exanplel{/* os_database *kdb, SdaiModel *mod */)
{
SdaiString entname("bssc material”);
SdaiEntityExtents *ext = nnd—)GetEk'ltltyE:xtents(entnane) ;
if (ext->Instances()->cardinality{) = 0) { - '
os_cursor cl(*ext->Instances()):
bssc_material_ptz bep = (bssc_material ptr} cl.first{};
while (bmp !'= NULL) { .
if (bmp—>ClassifiedBy(} && (h-rp—>Clasnf1edBy()—>cardmal:Lty(J >0)) |
os_cursor <2 (*bmp->ClassifiedBy()); .
CEStrJ.ng *name = (CEString *) c2. fJ.rst(),
while (name != NULL) | )
pss_material ptr pep = &pss_material::create {kdb,med) ;
prp—>Name (new (keb, CEString::get os_typespec()} CEString(*name]):
name = {CEString *) c2.next();
!
}
brp = (bssc_material ptr) cl.next(}:
}
|
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HOCPEE» B ZRBIE XP-RULES SEDOHR T H -6 L7, :

XP-RULES HZFREROERELF L, Ao7 v €V VT EOESHHEIL L 2mKED
BEMEIREL TV B, Lisp LI C I— FOEMIEITEHETH S, Y AT LI SDAI VKRV
P ¥4 72 —AT2% XP-RULES DERILETVRELATEREZIEH LA
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RALTHk,

RULE BSSC_component:_relationship->PSS structural connector :
LET BSSC_component relationship A component relationship IN
MODEL BSSC THEN EXECUTE
IF ( quality OF BSSC_component relationship

IS EQUAL TO "support connection™

THEN CREATE F355_ connector A: support connector IN r-DDE:L PSS
ELSE EXECUTE

IF [ quality OF BSSC corrponent relatienship
: I35 BQUAL TO “element connec:tlon“
THEN CRERTE PSS _connector A element __connector IN MODEL PSS))
AEFECT RESULT OF F " realZint (id OF BSSC ._carponent_ relauonsh.l.p)
TO identified by OF OBJECT PSS_connector
EXECUTE conversion GET { OBJECT BSSC related , related OE‘ .
BSS5C component ralat'_ionshlp )
AFFECT OBJECT BSSC related TO related OF OBJECT PSS_connector
EXECUTE conversion ( _ GET [ OBJECT BSSC . relating , zelatmg OF
BS5C_component relat.l.onsh:.p )
AFFELT OBJECT BSSC relating TO relating OF OBJECT PSS_connector
AFFECT "un known" TO type of OF OBJECT PSS_connector

View Mapping Language (KR~ v ¥ &35, VML)

VML -BOEEDZAF—< (LiiRF—-voN—V 3 ) Aoy €y 7EHERD

O AR, EAERCEENEETHL, EENERIMRENZ 7 AHOEREY
. EMTLTHAIKEDELICEFIL-LANVICBITAT v E VY FOERERIZT S
DICBRENZ VML i< v ¥ Y SMEREFEBABOFHANER 2 THL{Tb L
3 TEEFLTVS, COHEEICBWTI, VMLZw vy ¥y V23570 RN
TWAARV—FHICAETZE XA BOERZFEUEDL THALEAET#EAL T
5 [Amor. 199 4%],

FHRISRLATYyEX 7 VML OGEBEEFAL T b, inter_class 7 v AN
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SHNTWVEIDDAXF—TOENFNLLELI A (B oMl y X 7¥RE
LA Z %5 L T D, invariants SFIIFTbRAREv v ¥y Vil 2 &R v
B LTV %, invariants Ry Yy SR TIER SN AREDERO O OMBE L
HLT Wb equivalents T RHETEH Ty Ky FENTwE 752085 EMBOME
FERBLTV S,
BMlTHEIEIEEMHETENL AL ERMCLY, H5VIEHREOIODH
BECRRT2OFTURELES, FRME vy € NI L 9RRTE S, VML IZHEET 5
YUKV VAT ARERNEE IR, RESOEN ONOOBBBRERET
v, HoBEAFRREETH2BHOLDORS ¥ I ERETS (BBEEDS 72D
®? inter class Ty ¥ ¥ FIETOT, FIRETROT v ¥ 71280 T related =
related) o A

inter class({component relationship], (support connector],
invariants( quality = 'support_connection' ),
equivalences{ id = identified by, related = related,
relating = relating }, -
initialisers{ type of = 'un_known')
).
inter class([conponent relationship), [element _connector],
invariants( quality = 'element connection' )y
equivalences ( id = identified by, related = related,
relating = relating }, -
initialisers( type of = ‘un known’)
;. -

VML CBET 272y ¥V s Y RF AR I TREASNTVAMOESEL ) KN T 7
O—F%F—% Ty EriIafL TR T3, Blb, RO LERIIBWTTH D !
TYEVY - VAT LRERYBEOFTRLL LI CBRINTHBZNN TR, 5
ERETFNVERLNDIFE-TVD, Ty YT - YATLAFEERHY - NMIXEFT—5 X~
ADEREELLFL, Ao TodE sy —VITER SR E T T 2E5%E
BESITANT WS, £-oT, COVATFAREOERN ORI Y — V=B an. A
DEDEMPHFEDEST Y —VIIH LTI o TV AR EFRTAI LI NHEEY AT 4
KEVWTEFLOSEY BB tBATHI LM TES, '

VDM LA EE (VDM-SL)

ARy EV I EROBREREMBETE, ROLJCERTEILITELTHS ) !
B, — MR RESE v v E MBI MIT AT TTH D LD
ZETHB, TOBMICBVTIE, AR ZOMEIFCHEAT A OO ER 4R
E55 VDM-SL OB MU ¥ BT L1275, VDM-SL IE2s (REEGICB W TFIATEE
EBRLAShTWT, BoARLAERGHAMEREEOAN—2THS (IS0, 199
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3c] q

VDM (w4 — vERE] 2 E®RT L CARHECAFLAOIRBHERVCRARD:
DOFHOERKLTH S, ik [VDM-SL] LFTHh 5 —EOLBRIESE, SRS |
b, WMREOEEOHBE T — FREE S TH Y T @Ra OB OmE © AL
TADYFTTF—FRUBEYSHE T -OOHRJNTHE , X, —2oDHEEHRETLSH Y.
FOPTEHBINT Y ATFLOENRETEFEOREDEL SIZOoWTHE L VWEBRER
by ENTEE,

VDM-SL ¥ BV 58l AEREE->OMBEICETE TS ; a) VDM-SL 38K ¥
A TOEFNIZRITTWEIzS, EXPRESS L. 7 4 7 4 EHRITEEHIZ VDM-SL F1HIZ
HRTELV, b) BREHICBLNAMEHRIE, ETTRIATAERLATIC, B{ER
X#7- api (FIZ I, ISO-STEP, Part22 SDAI EROMH) 2 FH2O2F—FER AT ALK
HAaRdInizirhidZzohv, LALLRXES, ZhAbofficdHms s, vy X7
VDM-SLIZBWTHEMNESCHRETESL, CRETEOERPFRLTWEENTHD 1

AfapCompRela2StructCon @ hssc-componeni-relationship —
' ps.v—slrzrcmraI—r:pnnec!or-type
MapCompRela2SiructCon fer) A
let s¢ = mk-pss-struclurai-connecior
(MapStructCampTp2SiructfilemTp (cr.related),
MapStruciCompTp2StruciElem Tp fer.relating)) in
il cr.guality = SUPPORT_CONNECTION
then mk-pss-support-connector (sc, UN_KNOWN)
clse mk-pss-efement-cannectar (sc, UN_KNOWN)

VDM-SL 3 H@EEAOTAREHETHEOTEILEHEO VAT AER > Twb, €0 L,
VDM-SL %24t L TV 2 R BB THNTH N, #-T, Ty EVFEBREOIZ
ThHhHNBL, BOTHEELT Y YV V2oV Tit, BAEEE~ v KV 7y ERDERDLS

wm, B, koo 0ERE AV TEARICHREL ALV E T, BnTitze
B (BOoEBWEES) v v ¥y - TAT) AL %EIBTEIENTEL, BRT
BRICHBERET BT L2EBOEN Y — AP EEL Twb, Fl 2, IFAD VDM-SL
=N - By ZATH D, chiIZIOTy EX VB F ST 20CFREN B TH D,
TOV—NMFEY MIGEMICEBONAAESS CTTo— FErREI IR FIZMEL T
Bh, SOZERTFIERIATFLADHAIRLTAFEIIL TS, A7 P ITERE
CBWTiE, COFEREMN <y EXVYERBIZICHASh, BBLTWwaA,
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m%§m7*~vvb(mm

L—3¥x ¥ MEESHE (Agent Communication Language, ACL) IZHIFCHE 7+ -~ »

FKIF) 2L ELTWEN, TOKIF 2 ARPARIBHRFEA =7 F FICL VAR SR

RMTHY, B, AX 5 74— FRETHIELEN TS [Khedro RUFZ0M, 1994

] o ACL/KIF 3E&E I A v+ —VRIZEVWT Ty — 2 3 YR THELEHR TR T S

OB SN, HAAUREY - LVOEBEEILL ) BERLERRERETH o,

ACL/KIF {2 2 oOFRBMIE TR L Twv 5

1. BRBFEL. 40—V Y FOERICAET S HBLOZERPE LAY (K
BEFEOTFR TR YEYY) RIS _

2, AvE—VOREBEBEIII- Vv PR LATIEASE L ZMEOEREIY AT
REE.

COEFENFEARVI—- VY ' EEOEZROFE— NIV 7+ T2 TOEIRLIT —
F T rANDERIGTF—IR—ABER I AFLOE—DFEREBZILLICLISE
BHLTWA, EERRREII -V Y M EDRA T4 TOBEROBTEI2X v £ —
VHOZAFBOT v E Y SRRV RS LEEH L0, EEENEMIBER Ty €Y
TRIOEEERTILITED, AR TORBARLMET A DOZEOWLA T4
S —ETOEBICETHWTWwS, KIF HESHRUFABEEORICE>TWVE, TV
¥y 7o KIF ABOERII Lisp ISR WTwa, KIF RYBET -y EHTHAT
HARERTED, AF—< LW TEXPRESS #4H#—FT2Z L b L, HlL~w
TSTEPHE 774N - 7+—< 2 b FR—-bF5Z bV, LIMLEINES, ACL IS
BoAE N KIF OFIEIkAY - 792 F (LELRE) OF— S XELHBRTHB.
Fhroid, TRiRA v~ VRELEHLTHD, $€->T. EXPRIT 7o0¥x ¥ FZBWT
. VDMSL @ * 73 x & MEMF 4 70O VDM ¥ EZ s hiz, ABRETF— 7 THLZ (ED
TR ol F = ORYFT7 ) r—2 a VHTKBRTE S,

{<= (pss!support _connector Zent} {bssc!component relationship Zent)
{= (bssc!component_relaticnship.quality ?ent) support connection))

{<= {pss!element connector ?ent} (bssc!component relationship ?ent]
(= (bssc!component relationship.quality ?ent) slement_connection))

(<= (= {pss!support connector.identified by ?ent) ?id)
(= (bssc!component relationship.id ?ent} 7id)
{= (bssc!component relationship.quality Yent) support connectien))

(<= (= (psslelement connector.identified by ‘7ent) ?id}
{= Ibssc!corponent relaticnship.id ?ent) ?id)
{= (bssc!component_relationship.quality ?ent) element connection))

{<= (= {pss!support connector.type of 7ent] ?Ttype)
{= (bssc!camponent relationship.quality ?ent] ?2typel
(= ?type support ¢ connect_i.on]) :

(<= (= (pss!element connector.type of Pent) ?type)

(= (bssc!component relationsm.p quality ?ent) "type]
(= type element connection]) ‘
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T%7--#%~_—2 (Engineering Data Base, EDM)

EDM.-2 i3 A/EIC H B CHEB T 57012 UCLA TRRE S NATK G EE. 7 F N~ 2 -
VAFARUEETH S (Eeatman RUFFDM. 19 95%) . EDM-2 Xz 77— %
N—A - VAFLRILRROR LV I oNTERHEEFATVL LY, ITROOFFHIIREE
HIREOMRBICEEDHTEETHS | A6,

1. $MEFLVOEREARTRERE | ERRRCBT AP OHNAF R T AT ARTH
BTREFLWT I r—3r:2FEL, BOoFE0L—F-FRDOLDOEFD
AF—wOF LVRATHAARL DM TLERTE L, ,

2. HRHEE: A3 —vhilBERS ATV AP YR EF VERBCAEOBIIER S
TWAHHEBWAIEILLD, —oDEFIVOEEHREDERICBWTILRET
B, N7 A—FPEESNIHKEMBFCTLRRETE LD, JOFKICLINL,
—~DDEFNVOEEH—BEHE—oORHAIETTHIIONTERTE S,

3. HRNBROEHR . 77U r - s vEOBROZHoEKEY K- M (ZHAY
{2) EDM-2 iTdAA TN TV 5,

Ty Y OFEHRII EDM-2 EBICBWTT20lEYIZL Y R—-&2hTwb, MAP
BENLEEOFES —o0EE» LR ) —o0BBIBRTEAITEsERL TV,
4FEBOFIDHIZRL EDM-2 I— FIZBWTit, B—D MAP E&EXFH D, TOER
ey ErytBETAEBELITEL, Eowv BV e T ol ERTXEFHRE
(s, E»r0CI—F, BEIOLDIIER) FRLTWwE, _FHOEED.
MAPCALL 3 EF VIS BT AEEF DO MAP OFREFR TR LTV b,

< v ¥y 7T MAPCALLS ISBYI 2T A—F % 52 A0 OMELrOFHEEE
PLEELTWS, ChenEEIIRIR, 8. YEERTALESATY S, HEEEE
BWT MAP #—2@QTRIC/NV- M7 2 2 LR ERROLOBREELRET S
TEWEAS,

CREATE DE bssc_component_relation KEYNAME
DESC "BSSC component_relation class "

CREATE DE pss_support connector KEYNAME
DESC "PSS support connector class ;

- CREATE DE gen part KEYNAME
ATTR{bssc: bssc conponent_relaticn, pss: pss_support connector)
DESC "Generalized beam class "

CREATE MAP compeonents
(bssc_camponent _relation)
RETURN {pss_support connector)
IMPL SMAP ! METHODS/ components.so
DESC "Mapping from BSSC model to PSS xrodel"

CREATE MAPCALL cowpenent mapping
MAP components
(bssc)
RETURN (pss)
REF gen part
DESC "Map call with reference to generalized ob]ecr.

—220—




B RS
FHREEFIBWTHEARLEHOT Yy Y/ SELEN LAY, ThHEDEBIIZo0
(v bo) BIXBOTy €Y 7 HRTHEATREL TV S, BLDBEIIBWT,
CHIRERROM—DELUATH S, LELOIE, TNHETIHESPOEOTRLLE

ERFFOTYEY ORLAPHREFBEEIILTWENLTSH D,

K4 OREORDER CHBEEN L KBIET vy Y EEZOLVELVSFERL T
NETHAHIH, —F, RAPEREEIFATERLEFOEE. A EROEBRRUR
BT REFERP LAY L OP—ONBEYREICSAHILEFDT A, £5. A%E
%#6%%&@5%~@%$d%@ﬁhf&é:%B‘5%@&%%??@%?%&77_
EYFEHEE—Db w3 e, X, BBV —TIFBIATnET vy ¥V JBIED
BRIZDLT, TN GOSEEOANWTAFEEOSE N L TEROB R 124t
LT EDPBETETHALIEVWSITETHD, LEPLEYS, BESIN-FEOED
HEICRLAEY THE, TEFUORBRTRO7+—<y FEHoTVE
1. EB0EEHRFADO—THA
2. FRAMBLTVWERAESH
3. FEAMRRER?

4., 374 v IRILEL?

5. SERFEME, EEH. BREORTFEOBOROVWTRA?

6. AT v EryORBRTEINIEEN Ty Y 7DAHLT?

7. BRi= oy ¥y /" HMBIERETE X —FETy 70&D?

8, TyEYF - VATAEMERA Y-V, BRLZEIZERZROWTLM?

LRDFRAN 7+ -2y PDVAMIHELTELTHZY (BN —Va X B8), vy Y
FILEHEREHE, RUFOME L EETETHADS) , vy 7EEOERIBO 0
KIRDHAINTWE 7OV 27 FCKWICEFT 2, #I0] SEREH VA FLHEED
ETOFRIHLTE v EYFEENF—EI2VWILHBHTH L, ROBEFET TR
HABELTWE BIb, ZICHAXSNIEEDOE (I STEP *RET AIEATES
l0CFEMICENRERURETATHAI L) ETHb, COBE, Bt
AT LADLHBEOSFEFOR T—o0OR R EHHEBA L LT 5,
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& i PR RIB AT FEHH
EXPRESS-M  CIMIO #. Surrey. ¥E AP BREEME LR AL
EXPRESS FicllARE T3
7 & A VRITE '
Fyo5 T4y s ERELL
—HEER., —SFIHEE S
SHER
—Fmey vy
it ER
EXPRESS-V LYt 5—I#K EXPRESS A F—7il¥a—%0x 5 |
: EXPRESS icllAAT N TS
F& A FERITHE
574y oRiEERL
—HRESH. —HFEHEEE
EHhER
THEw oy IEREIALTYS
: Baismi THENER
EXPRESS-C  ESPRIT 70 ¥z % I} PISA EXPRESS 0 7 MERAEN ¢ @ILY
5
EXPRESS iC#AATHT NS
F % A FRILE
F774 v rERELL
FNE &
EEER
e LAY
HEDER
XP-RULES - CSTB. V747 -7v7F4%y2, AIREIEIFE7 v ¥/ 7FENVAL
AR SDAI @ Lisp late binding. EXPRESS
MR :
F ¥ A FRILE
F574 v rRkiLERL
T8
eHERUFHTER
—HET v s
e nER
View Mapping #—2 3 ¥ Fk%, =2-¥5 ¥ F REMHy ¥ 7TH
Language SEKFE (EXPRESS L##T 5)
¥ 2 M ERELE
¥5 7 4y 7 RiE
BEEM
SR R
G e R
e D EIR
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MIRBE EESH
EDM mEEE ¥ —. UCLA My — ¥ N—AEERUVEE
EDMBRXEHICHAATN TV A
7% A FFERE
TS 74y 0 RiLE
EEMN
SHERUESTER
—HHEw vy Ery HEOER
KIF DARPA M@#tHA =747, A T —Yz v MeDBAICIED
e EEKFR (EXPRESS Lo R L)
F & A MERE
FIT74 v rRLERL
==1:))
BERKRETER .
—hKBey ¥y HEOER
Fl  RAEXEN-SEOHEY

o
2
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4. STEPLHEERDOY AT LA

—GPMEDODERNMG @/27L%%?$®ﬁ%ﬁﬂ—
1. HU®IiZ

T Fa—FEHBECLTVLAVAR M BETINEET, EFN - &2
MEr2TR2VWELWRROFIZISR > T, BRE - £SEFDONEHLLESEILRE
By, EEHLEBEORALRL Y —FIFAM L0E8RPERATIEHAEBRET TS
« —F. ﬁ$®#ﬂﬁﬁ®@§d§#&¥ﬁﬁﬁkéBL&EKf%%T%k
LTW3, ‘
STEP&HHIE, EWﬁEkb#5MﬁI%G/ZTLﬁAm%i%?6tw© 
HEEFAQOERELEL LT, TOHRMERILELD TS, FXR, SXE
EOKEVATLIEEXEBTSGPME (General Producect M
cdeling Environment) 0HE ez tPRBELEER
BB ﬂﬁﬁ/i‘\?‘a’aﬂ:@%ﬂ:tSTEP@f*ﬁ-‘E-T)/f”Eﬁ&b‘CU)&?JGD
CHEiEoWnwWTERET S,

HMEBERVRTFALLOEE ,
_hifﬂﬁﬁkkb‘fﬂ ﬁﬁﬁﬂ‘]/%r-ﬁ%@k'ﬁ'é\_&:k.J:o'(‘./J'.TA{b
LI%%J/F%iﬂbfét,%ﬁiﬁ@ﬁ&ﬁh@tbh@*ﬁ%t/RT
LAfeit,. CIM(Computer Integrated Manufact
ur ing) ¥*ERATIILCHILBRENTER, BBEERBITBC I M,
BHIPLCEENEIXRB M ACLLTHPORZESOSHELEER, BELT S
YO THD, THhEERTILDREIR, HRELTVWIUGBICEEOHFH L
EFrbENR, MEMAETaYExa—F LRRAENZTRERL AR V. -

CIM2TRET Iy bEFAb, B - 4£E - -MEFRE LTS
BELVWERL AT, BATOLOOER - BELH TR, TORBEOEE
BOEE - IBZLBHALEBLOTHDS, TOEHIRCE, Fc0RBLTE .
BHAaWmLEF -2l BEL BAMLE-HEE 2L KL &
RIEEFTV, FEOXHBLIEFTETRRLIICFOETFALERETAILEN D
53, TELTY, 7uoF s breFAOF-FL LTk, Ba2EPETNEHEET D
 EHMROERFHCMNIERE T CRTH TR, BHENFRLBEHREINLS
HEOHEBLETOMEIIEF. Ehurﬁuraammmwﬁk&ﬁﬁﬁﬂ¢%
FEHETTOHLHRLELRLS,

EEK&%TB%%%HMLE?D#&b%?wo&mm‘EEE%B:UI
BERAOLHI, £EFPHIT 0 L0 2*HEERR TS (7o XEFA1 AR
L ‘

RithiE2zbn, BIEROKRMO —2it, Rz AP LHE_BEME (ML
. #, T, BRARAY) OXEcXR FEBELIETHE, BE. ZOL SR
TUEANBHBLIVCEFBRRIELAL AMOEREFE > TS, EIBEEODHE
MEDEHE, RAMBEESCAE ot AORBOETTFAB LT ATF AKX




@irM<ERENSB,

S¥D, YR L (MH) BLUYetR (AEAR) OEFAbiINER
VATALALOERBELRLERETH D,

3, STEPLHREBRBEEFTU 2

BEBERICRTIRERBOETFANLIR., b3 VAT ARLBTANGR L RAE
FTOoVrYAKRRTHAEH (0F®RDPV) ODBERBIVP AT LHOEROED T
b, CRAOCHFHEETF AR, REOBRLEZELATGThRERZB RV, —F,
RO DEFAR VN F — ORI EREZERIVATFAMCE
TEIAIE2ERLZ2TNAERLAY., ZTORKERTZ7Vv—7 0 -2 [ &
vioPdyp e iEhTens, (UTF, (2ERETTA) 2 7oy s veF
Nl lTFrbhboPr o Thh, EFV 7)) X TdFrredEET
5) B ETHB)

STEPHEWEESFIZbE» T, ¥ FE+r BRI r2HO0O4F L b U %
EELTWS, STEPRWEHEFESTHOLEDIEAR I TELZN, B
VAT LAREVARATHLEHAEIT, EXEROFHETVERBRZROIFEL
LTHEEERTWS,

 EBEHEETF I/ OLBMLENE. STEPR (7 UV /7 0F%ER] .
(BENRTFABGLEEVELBHE] BIC (BHHETFAl LV > =
CODEKBEDHL B, ' ' '

(1fSTEP®%?UVﬁﬁE%

BMEEE (RHLLEESD) FHEZEFALTIZLEEDTE LY, 0K
B, BAELH LAY, HELBLEBERLBESIUCEBICLIMAFROHA
EE, BIUMAODEEOHLEEZ LTEs—~<w A vy Frir7icsd4E S
TAODFAHEGRLBEESIKLHAILEDbA3, A7 V=27 EHFOERICE D,
BHELFEHLF - BT LIVRELFECLLIIERLEERNTEXD LS IC A
o d, HEFALATOEFYI L 2O0FERIIEFRILENALT RV,

STEPR, fBEEFYI LY 70Ld0AFETFTI L 7FELLTHFERBIIL - -
PEEBIhTW3R3LEZOLIDE, STEPOEFIVIFEREIRLLZE, EFV
PORRITIEHE T vt 2oL LES, 4, IDEFOORERBEIT L=
T. AAM (Application Activity Model) Zfo
TEFI Y0¥ BEELZEDE, LT, EF V27 LEI»ETHTIZF 4 €
FAEEBLT, BEEHF (UoF:Unit of Functionalli
ty) 2F8TS, Fii, #HEEXRLREATIEDELLELRA T Vs b LA
T FPOMOBEEEHHLTERET I LICELE 2T, ARM (App 1l ic -
ation Reference Model) 28ET3, H%ic., ARM*»
STEPHNT CREHLIWVNBIR—_AFHEFA~O= Py + 32T, A
IM (Appication Interpreted Model) Z#&gE7+
5,

b Lvan s
DELICEL T

FOFEBROADHEIZRBLTIEDICE,. SN »H»S
ERCEEREOAW L YO DIT, BRIt o FETHA, o




Y7 FEFME, RERBESLIUCXBETIRBEOBRRBRR-E I HODbEN
TRV, TTNVOGREERCEELHBLZ> TV S,

—Fh, BEA(3WRER) LEBEArRAE, CoFIUlryr2HEixIo
DHBEAES D, —2H, EFICX7Y7REE a2 6EEDIN, TELE
FAMRYODEIILEE ot RA0PRTIEAEREIRR2VWTHR, TFTAE HF X
BRAOHBERLRE o T, CCDFLEJEEUJIEIE&_STE PRTF—FIXBODHO
BOLEHL»ZEZTVRVWAGEERX LS, ZTO0OFEOLI —2OBERR
ARMMPOLSTEPY VY—R~0wyv by 7RETHLELLT., BEFERLEM
ABEETIS, ERBRIOAF vy 72 EMEREEDZ F—ARE W,

oL RMBAEXFE--THAERED \z—fmiﬁhﬁvawpﬁﬁmgaae
STEPOFERTa 7 VEFLEHBE

TELLRELY, STEPOEFIV VI 70X 2XEITH A7 0BEHRE
BHETHA I,

(2) STEPOEFNANOBBLEERHE

STEPOL S — %8z, BBHNREFALBERBIUVBLEVWEEGHETH B

s BRNLEFABEEIETTAOOFFHALEEREOLDIC, RN TH S, LW

GBI THETHAFHETTARTHBY YV—ALLTEEL, PFE®

" EFAVI2AP (AP:Application Protocal) &LTH

END, STEPHEBEOZETF AHETEEVELABEL RS L L‘Ct?ﬁ‘flﬁ
FERE-TW3, BRELTH, £BY YA THI3BoRBEShLE, EXR
BLEEERTIAPOBER. BE(OHFRHOVWTEERRAIATVWARVLR
RTH 5. -

CSTEPODAPODLIREFTBOHMOLVWEIDZETIR—-TEETFAVERETD
TER. BEERMLOBALERO Iy P AL MHERINRD, EVFRR - A
VECYF AT LEFIVCISFEE, FEBRBIUVEEERRPOERBLSBRA DR
R ERLRY, BRFEERACE VTR, IOLHIREREASTHS. ST
EPOESRREBLTVWIN, BEHRLIH T, MIEE (BH5VWIXTAEC: Arx
chitecture Engineering and Co'nstruct
ionEE) TBWVWTHER., ThboEEFRFHLIEFFHE~TWHWR2WOT, EBITE
ATE23APHBTETCVRVWYF —2BEW, ZOLIRREAOP T, ERoOovY
FA A EYF 4T LERZEDZ2E-DHIZ, AutoDes kRSTEP &M
YICIAI (I ndustry Alliance for Ilnterope
rability) 2AECERZFTLIZBRILTHEELTW S,

EREREFTVATADETF IV ZEZTI5881,. SHESTEPOERESHEIKT
LT, CE53KEUSTEPORBHLTVWARS*FMATIILRBRBNTH S
LB bhs3,

(3) F—sZBRTEEDHOBHOFHET VL

STEPO I ENHEE, F—FXBOdo BHFETTAL THBH, S
TEPHFLEYL, YATFL20MT, BT F s P TF—FE2XHRTHEDHO
LbOoThY, TTFTLOEFDPRLVWIIDL, F- / BHREEOE®RDVWOE




MENEERAL LSRN, STEPOF Y FaYRENT, avEa—4dn
MTEROERRERO LD, BAOERLMM LT, BROBHKSE 274 <
Lk, TORE, TFA+08BRIIEAICIR2 -k,

mE. STEPEFAMERXEER VAT LOEEETTF VL LTEAT I IR
sk, EFAOBBOBKRKEOND, RITPRE2EILHES, EESTEPET
NMNEFIRTALDEHNLEEILINLLALRZVE, 3P - FOEWENIC
frfigstEoRmLEEEANAT, ETHREREEIMBELAR 2SI L L
AU, ‘

YAFLBREMNMCEFHAEAR. HEBSIUC4EERARICB T OB AEHRITS
TEPEFARKA2THRWVWILtimdHs, STEPELTSH., ZOMBEEZRE
LTEY, #FEHBREMIATWVS, :

5. Bbic

e BB o 7 e2eF ) Uy YIXBUARATAERBRETAILENLDL, ST
EPoEFI Y 7EHOMBE PV IRRLEL, BERKKBEVWT, CALSD
HEOE=HIK, EEF—FPR VAT LOBEF LCECEOHETHEADZ LA
RTCHE, T—F/OF%RE2HobTHIVXET LD, IBFTHROIT VB
QB VOEERLETHS, STEPREEBEMNCKRFEINLSI IS 2 bAr e
itk oobd, —hH, EPRLEEEEBETFT I OBLEIKEY, ST
EPH2EMIEISKTII LR, 2V BERNETILEZLRDS, TD L5
ko, [ STEP2EATRE) OXAFFFTVELTR. TAPOEKEYR
#o2]. 'STEPORBREFNEETEEBDEERALT, EBBRELXE->TH
s BLXETAPOBRRLESNT S 2bY2d, YAT7LHAEOHAR
DEARE, B20FHMOLFHORANSGENTHILEILNRS., '
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5. HBIIHTIZB3BZAAIZo2wWT

(X NbLyaBy hIBXK, ProSTEP)

954 9 A 26 Hizfrbf/:, BE - EREASEHOLIF KT, F¥av2d v bT
£HK > Hans-Joerg Speck IS AT OFEIC [HEHE ] IZoVWTRRTND,

- RAERRIIIEEMYEIS S,
CRBRUERFORREEBRLTYWE EEEL 2, ZHOEWTH A,
- THEAE] i 100%DMBEBTE R LTS LV, |

-SCA DB AEABE TEETELLOTIE v,

27, ISO10303 XDV THRLTORRIZESRT NS,

- 15010303 /&, Plug & Play B Tid v,
c [BMGHTEIEEATVA L) 2] MERTIRRZV,
REEHBOEZ AMBEEBRET IO T 2w,

L2 L, IS0Q10303ix2WwT, BIToOFICLB<XTnE,

T FTROMAETF—F 7Oy Y T EETHE— 5,

Tuys r -y 0O%E

Sayy b F-5ORE

Fuyr b F-sORhEFEW, BE

Juy s b F—FOFE
CEEURUBENEREN - N Y- ORBEL MY T 5T v iR,
- R P OFREFORL L THFOEPMRHI 1S010303 I LTHEHL T 2,

FRERESIVAT 27y PTEA Dr. Anderi OEZHFOEFTRE(TITTVELEE
AGLNED, STEP I BROFETEL TV 5B, FEMI, STEP O I —HAFEL
LT —RENRBIILH10ELDID, L BE{DAPHFHEFTHEILEEIZIT
by, Fh, NFX N v OB EFOFMIIRBOZLTH), FRELTENZ
TN ENTHRECHE, T, LIRS LI IISTEP g2 Tuy s FEFL
BEQTRTHN, LEFHNCLELHERY TN TRRS 2V, TR6EEFL T LB
STEP 2o I TOEBIIABRL Ty Yo7 ) ¥V F—5 3B TRREID 5.
Inooigiid, KPS ORENISO OBICIRE S AR, FRERICAEROEN TR
ReMABEE [Z4hT] LEosTwd, EEHITEEFRT,
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ProSTEP

Dr. Anderi D X i, ProSTEP 222 BT I 2 TwbEEbN 5, 3 8 HIZ
Fhha¥y bxEFELT ProSTEP DHMIBHAER - £ - CERAROFT L FELT) ¥
FUIH, LRREBAFIHTHRLZ D 57, 40, Dr. Anderi DHE~DE 2 57 & ProSTEP
OBIEI—CTTTHEITELI LIZT A,

5. 1 ProSTEPHMICODWT

TS BB T ProSTEP #bA i o ¥ v b % 251 |
B -5 96FE3F8H (£) 10:00~15:00 ¥ Darmstadt (Frankfurt)

HRE Mr. Uwe Stelter (E%¥5H) SemensiF
agenda = Overview JSTEP (including V-CALS activity)
"Overview ProSTEP

Demonstration STEP-based PDM system (Prototype)
Data exchange manager

About STEP consultant

About the toolkit purchasing ete.

a2ty FEFEOBEMIE, FIT ProSTEP v —N% v FNEAOBSREL, BAIIIC
DT T, ProSTEP DRBAR - * Vi —SHAQER - FAIEBETREECO>VT IV LY
YhERBLZEDTH 7, ' . _
SDIYHNTF—T 3 PIZDOWVTH, ProSTEP Ao BR—VOR—1FFL ik o T
wh, (9643 A 25 HEE, IHBVTVLRW)

5. 1. 1 - D XM (ProSTEP Data Exchange Manager) iz 2w

TRERO Demo # RELAL, THIIF— TR —THICEBSLH-BDO V- LTHDY,
EXVZAFLAD) A MT T A AiTE 8000USSIAE, |
PTo#iEriFo,

- F—FEEE (ISONEx2FH) RUEE

TR ETELTERIEICTA

cF-SERTSOE YOI FO—-

-EMEO XD

-DXM F—FN—-ABR

Ty RO EEA
HEERE/A7LT, ERBOTHF~EHICHET S L ) BHEEBENH 2P,
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ProSTEP

DXM i HEEORD NI F— s ERLAEETITI L IR ODTHA . B, ERLL
Vv CAD/CAD system DT F— TR T oLy Vv FEV 2= UHREEVII LR

5,
User Process DxM DXM Database
(Import/Export) Database : maintenance

DX Batch Process
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e e Data Data !
i

U U‘Exchange Exchange o !
=z e e e e e ‘
t

- I
H

t
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1
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1
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3

Procesa Process

5. 1.:2 S TEP-based PDM (Prototype}ic DWW T

ProSTEP Ti}, AP214 &£ TV:7: PDMsystem NP7 H F ¥ 4 7HFRAREA TS, BE
Y AFRRTROME VAT ATH B, '

T PR R R R P P Rt
View of CAD Data View of the technical View of the Production
Management Development Information Information Management

Management :

g oot

Database 3

Database 1 Database 2

B 5.1.2 STEP.based PDM DO HE{E

e e e 1 A e e e




ProSTEP

SOVATLIIDWTIE, $CIC95E 9 A 26 B0, FAVAL 2%y FTEK Spec KD
EIF—RKTHBAEINTEN, 254 FERFORBOPEFAETAOTEE L TEEL
Vi, JIT, FETANREILIL, AP214 & AP2I2 (BT RELEEEFRIIDAST
¥y b F—SEFVERELTEE, FIPOEMFEECETE [Ka—] 2800 EE)
t“5%ﬁ%ﬁ%j*WkLTW%CtTﬁ%oCﬂm,MHPEW%tTﬁOT“%.
AP203 @ AIM 51 —FR A 7LD ARM ~T v E X 72 To TLERERTIH
L, fE¥T 3 2w BHEIZIERIZEY,

5. 1. 3 ZTOHOER

PSstep_Caselib ~® EXPRESS-M D AR AIZOWT

ProSTEP Z& CIMIO #£® EXPRESS-M % PSstep_Caselib & A » 77 b —Ta ¥ L &5

LLTHY, BRH%R T2 RECRSSh TV, EXPRESSM TT v EV I A—LE
BRI HIEITL N, PSstep_Caselib @ SDAI ¥ 5EFj 5 C 705 7 A T EMT 5 E k.

ProSTEP @ AE®D V-CALS I L TOB.LII DWW T

H#&® V-CALS {233 5% ProSTEP OB EHEFICESEFTE 2o, FELAAY V.
CALS DiFHR*FHEhbETnid o, UTDL)2@EL L TEW,

- V-CALS @2 STEP MECHRE - EfEiTLREI N5,

- V-CALS 14" Planning T MITI &£ FENEHEH TS 5, ,

- JSTEP X STEP L2V THRFEETAEE B> TVWAHDT, JSTEP #* STEP Bk
a2y FEOER S,

- ETER T ProSTEP E DB ARGIRARB T HEER S,

ProSTEP @ Plant BEDE 20w T

ProSTEP {L¥ 77 v F HEOSMH» CEINCHAEETITT, AP212, AP22]1 FHHTO
FEMYEOTVWAERTTHE, Bsprit T 70z 7 FCiE4%L, I TLHLEHD
FETHI Y4 N7 1 ¥ 7 D, |
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Processes and Product Data of a Process Chain

A @ Deslgn

Design of parts

'EEE‘ and assemblies

Part fists,
Bill-ef-material

Manufacturing I

Production
AN lanning
Tools and ’/;&Z °
development of \Wﬁ
method plan &\ Kinematics
and Robotic
Simulation

Q‘;&;@ Quality control

O} PrOSTEP e

mv: Smo—— F Sa— - —- — __- _““"-“—"-_!—-_—m ‘ —— ) . 7 ; ’

Strategic Importance of STEP

a Basis for description, management and exchange of
product data of different CAD/CAM systems

d Support for the philosophy of open systems architectures
O Improved automation capabilities for development and
production processes

O Possible system-neutral data archiving
(long-term archiving)

@ ProSTEP e

centris, C.Nuizet. Folien u. Vanrage, GmbH, engl sw - 02
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STEP - ISO 10303 Standard Series

Objectives : Standard for neutral description of product data )
Developm_,ent : in the SO Technical Committee 184 SC4 with approx. 500 experts from more than 20 nations
Development period: since 1984
Current volume : approx.10,000 pages specificatian (incl. appenices)
0 10 Series:

Description methods
{Specification language EXPRESS)

— O 20 Series;
A Implementation methods
~ (Exchange fite, SDAI, data bases...)

ISO - 10303 il O 30 Series:

QTE [,E—) ol Conformance testing methodalogy and framewark
' a 40 Series; .

Integrated resources: Genaric resources,
Application independent basic models
(Geometry,Representation, BOM...)

0 100 Series:
Integrated resources: Application resources,
Standard for the Application dependent basic models
Exchange I {Drawing, Electric, Kinematics...)
of Product Model Data |y
: 0

Application protocols
(i.e. AP214; Cora Data for Automative Mechanical
Design Processes)

Scope of STEP AP 214 (ISO 10303-214)

STEP'AP'214

Ge’ome'ld_r:_".‘.'

—| Solid data

Surface
data
. = ’ STONFLE ol
— Wireframe ; 3 j 3 2
*'Suppans mest: A ?1 R'* 47
\ ﬁ/neslg/
Part lists,
Tools and " (3] &= 8lll-of-material
methods pran \\\ . .‘\6‘5\ Production
Manufacturing ‘;’G - planning
o d NC program
Rl

J@ Quallly chack

@ PIOSTEP sove—

canitis, C-Mutzer, Falien u, Vorteage, GmhH, englsw - J1a
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Application Protocol AP214

Overview

item

(Pait or tool) - Classification data

Configuration data item version | Work order data

View.of an application - F
(.9. assembly design; part Structure data
design) ;

Process plan data

I — |

l- Document data -

Sifniitation.data . .’ = -FEA'data

- @ ProSTEP —————

Folizn und Vorle /POMl/lengl-sw/TP 1/ AP214 Qvarvigw

_!__I_I\_I._I_I\__'!_l__IL_IL_Il_I_I-—JI._.I_Jy_II._JL_I—l’._

Mlgratlon to the use of STEP-AP214 for mechanical
applications

Product Data Model

Tolerances )
industrial

use
FEA, Kinemalics high
Produet Structure /
Pars List

= low
Solids
Surfaces

STEP ap214

Wireframe
Draughting

1995 1996 1997 1998

YVad=
EN) proster
HS0007E-090195 e .
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Migration to the use of STEP- AP214 for mechanical
applications

Product Data Model

Tolerances -+ . .
et industrial
- use
FEA, Kinematics Uﬁ high
. Fana L, L_H
Product Structure / m?dﬂqf
Parts List low
Solids ;
-
- "'S-""i?" ~
Surtaces “v% >
Wiref rame %
Oraughling ﬁ_ﬁ

1995 1996 1997 1998

555-214; HS/ILOTE

Comparison IGES and STEP

Computer interpretable Product Data IGES | STEP
V51 | AP 214
Gecmetry and Topology (2D, 30 ) ‘ X X
Uraughtings with Dimensions (tayout, reference of 30 geomsiry ) X X
Product Configuration ( version, bill of material ) —_ X
Product Properties ( material, weight, function ) - X
Suriace Conditions ( coating, raughness, hardness } — X
Tolerances ( form, location, size fitting } [
) ’ ! - X
=
External References ( native-formal, documents, clay-models ) - X e
Finete Element Data ( net, load, rasult ) - X Ganaral olarancas Matartal
Surfaca condillons
Kinematics ( joinls, moving range ) - Nama
X Pan ld e Draughting Id
Form-Features ( pcoket, slot ) - %
Process Plan ( tools, resourcas, paramater ) - X

@ [ (131 ] A —

STEP-105; Holland, Sahebgharanl
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STEP Processors on the Basis of the AP 214 Specification

{(Development Harmonized at the "Round Table" of the ProSTEP Assoziation}

f//z
ATIA

(HRPEL,
ééélrd/
e§!§ﬁ

(s
‘e”;:iﬁé

ProSTEP
IGES
Migrator

Products under development

/A Products available i
& Prostep =

C-Hutzer/Fylien und VorlragefengVswid4 CAD/CAM Datgnaustausch

r—'l——'f—r—‘—nr—-ﬁ.——r——.——-‘-—_{——.—-l————-——-] ------ ‘—'J.-’
_1._1__1._1._1._1\_1__1._1._.4__1_1__1'_1_!'._1_1_1‘__1._1

Scope of AP 212 k.ectrotechnical Des.gn and Installation

Claséificalion &

Function Product Installation Documentation Release & Data elements  Signal : .
: Configuration ltem designation
— hierarchical —product 2D geometry |-drawing, — [—approvat — technical - message — classification
structure structure symbol attributes system
— functional - physical — node, — external — effectivity - carrier — object
cannectivity connectivity section, reference refe.rencg
| product route — note — work order designation
identification

ISO/IEC 10303-212 Electrotechnical Design and Installation

Electrical Applications oot =]

1oc mm v

@ ProSTEP ——

212-F.014 Bas

—236—




—d pa——— | pa— ) —A . a A . a D | A P )

ProSTEP approach for the fast implementation and
improvemen’r of ISO 10303 j

vertical
compatibitity ISO 10303
' ST
. . ‘_‘":" ; D
+ 7 //Z// ,-5:_{' 2! ’%‘

harmonlzed subsets and
functionality

compatible development

horizontal
compatibility

® ProSTEP  ssmesee

—~ — — — — — [ 1 — = = — — N
-I-—l—J\—IL—I\_I\__lh_Ih.Ju._[.__I_J._.I_I_D__J!_I_I_J'_‘_J

ProSTEP Corporate Objectives

Transformation of STEP
into Industrial Usage

Industrial Usage of
ISO 10303 STEP

@ ProSTEP e

C-MuyizesfFotien TrippreriswiCorporale Objatives
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ProSTEP on one Page

'/Im tiatfve N Godals N
1991 & mdijor automotive companies -  powerful product data standards
launched the ProSTEP project to P P :
improve and accelerate the . : .
introduction of STEP into compatible and high quality products
indusirial usage = fast, wide and cost effective introduction
1993 Foundation of the ProSTEP Company of STEP
and the ProSTEP Association to
continue this cooperation on a
L wider and permanent basis U )
~
rAssociution N ( Company
. 131 membersin 11 nations . 5,0 Mil US§ revenue in 1995
. users, vendors and research organisations . prowder of STEP ptoducrs projects and.
services .
. user driven workprogram
. representated in UK. Germany and USA
. services for vendors and endusers
: . profit organization with reinvestment
\_° non profit organization J U principle W,
a ® ProSTEP —_—
Prpdukldulenlechnologie _GmbH ———
C.Nulzeri Folien TrippnarlJSA-Reise/ProSTEPR on ohe page
J_J_Jh_:_.n_J_r;_nu_Jh_nr“\_J__'_n_n_J—‘_n'_z_J_‘_J’_J’_J

Goal

and

Optimization of development/
production processes and data flow

" uﬂﬂg
Documentatten @
NC-Program J

;

fe=]-

% Production-

planning

ﬁ e
@ Cuaiity ssaurance

Tools and
Methedsplan

@DI!‘ an

irveering
uwlng

Hlll-ol mlurhl

'S027E-150295

@ ProSTEP
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Integrated Approach for Compatible

Solutions

NGRAPHICS

ANSI
Y 14.26M
(IGES)

HS025-E-140295

-t

+5025-E-140295
—240—

@ ProSTEP —




ProSTEP Organization

: ProSTEP

HS025-E-140295

. “I L _—l_._,ll_-l_d——-'._.J_—]_J

1 o ’ o T : ,
J__l-_h\.....\g_h_ls_k\._j.h_z\._hu'__u‘__k'._u_u’__L'_ﬂ

480 Corporate Aesesrch Center
Adam QPEL AG

ADRA Systerms GmbM

AEG Schisnenfahrreugs GrmbH
Alla institut AG

Alias Aeaesrch Inc., Canada
ANSTS Ine.

Audl AG

Autodesk GmbH

AUTOLIY GmbH

Behr GmbHK & Co,

Benlley Systems Eurapa
Bertrandt GmbH

BMW AG

nson Uliraschell

CADFORM Engineering GmbH
Carl Schenck AG

CEFE CAD/CAM-Emwicklungages.
CENIT GmbH

CERM

CQMPUTERVISION GmbH

concad Softwareeniw. Ges, moi
CONTACT Sotiware GmbH
Daimler-Bent 4G

Dassault Systémes

debiz Systembaus GmbH

DELAHE Autemoilve Systems
Digilal Equipment GmbH

Eaton Cantrols GmbH & Co. KG
ECAG AG

EDS Unigraphlzs GmbH

Eigner « Pariner GmbM

EuraSTEP GmbH

Evans & Sutherland GmbH
FernlUnivarsitdt Hagen

FhG 1GD

FhG 1AD

FhG IPK

Fillerwerk Mann « Hummel GroliH
Ford AG

FSY w.V.

GALIA

GIDA mbH

Haidemann.Werka GmbH & Co. KG
Hennlges GmbH & Co, G
Hewlati-Packard GmbH

HS Minwaida - FB Masch, baw/FWT
18M Deutschland GmbH

ICEM Sysiams GmbH

inst. I, Ferligungstachnih (IFW)
inst, I. Maschinanwasen Ciausthal
Inst. [ RPX, Unlvarsitat Kerlsruhs.
Inat [. Varkstads leknisk Forskning (IVF)
Intergraph Deuischiand GmbH
ntgrunivarsitdres Zentrum (0r GIM (IUCCIM)
AP gV,

ProSTEP Association Members
in Europe

ITT Automoiive Europe GmbH
IVECO 8. p. A,

J. Eberspicher

Johnaon Conirols GmbH

KEIPEA RECARQ GmbH « Co

KfK GmbM - CADCAM Labar
KNORA-BAEMSE GmbH
Koibenachmidt AG

KUXKA Schwellanlagen+Robotar GmbH
KUKA Warkzaugbau GmbH
Leopold Kostal GmbH & Co. Xg
Lingerer & Relch GmbH

Lisa Oraximaisr GmbH

Lucss Aulgmotive GmbH

Lunke & S5abn AG

MacHeal Schwendiar GmbH

MAN AG

MAN Nuirfabrzeuge AG

MAN Roland Oruckmaschinan AG
Mannazmann AG

MATRA DATAVISION GmbH
mantal Images GmhbH & Co K&
Marcodes-Genz AQ

MSG Mahle Service GmbH
MTU MOnchen GmbH

Object Design GmbH
ORACLE Deutschiand GmbH
Parametric Technalogy GrmbH
PEBRA GmbH

Peirl AG

POAM GmbH

Phoenix AG

PIEABURG GmbH

PIXEL GmbH

Porsche AG

Robert Bosch GmbH
Rockwell Goilde GmbH

Rovar Group Lid.

. Rbcker GmbH

RWE Energle AG

SAF AG

Scanla AB

SDRC Ine.

Seeber GmbH

Slemens AG .

SIEMENS HIXDORF AG
Solllab GmbH

STEYR OAIMLER PUCH GmbH
sirisate Informationasystems GmbH
Sybase GmbH

Technotlow Tube=Sys(ema GmbH
TECNOMATIX GmbH

TECCPLAN INFORMATIX GmbH
Telakom Fernmeldeamt Klal

TEMIC Telefunken micrceleciranle GmbH
TH Darmatadt - DIK

Thecrem Solutlons Ltd,

THQ Praduct Cantre

TRAW Fahrwarksysteme GmbH u, Co. KG
TU Berlin - Inst, SchilfsMearestechnli
TU MOnchan - /W8

Uni Erlangen - inat. FAPS

Uni Jaume | - Depl de Tacnologla

Unl Kalserslautern - FB Maschinerywesen
Unl Paderbarn - Rechnerinlagr. Progubtion
YDMA a.Y,

Verband der Autamobllindusirts o.V,
VOLKEWAGEHN AG

VOLVO Data AB
VW.QedaambH

‘Wlechers & Parinar GmbH
Withelm Karmann GmbH
Witzenmann GmbH

WOCOF, J. Waoll & Co
WTCM-Mechanical Enginagring
ZF Friedtichahalen AG

P35 VereindFalien/swlengl! Members Europe [1311/15.11,3695
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Interaction between ProSTEP-Activities

Standardization

Products

S LN X IRV ,;...;;e.,u.,,-.@;.;. ol
Introducing STEP
into industry

Applications

@ ProSTEP

PS Verainailarnvawianglintasaction

i e WU i I
Integrated Approach for Introducing STEP to
Industry

AP214
Core Data for Automotive
Mechanical Gesign
Processes

SDAI, EXPRESS
Development &
Validation

AP212
Electrolechnical
Design and Installation

Toolkit
for software developers

End-user Tools
(DXM, Viewer,
Checker, Adapter

STEP/PDMI
STEP compliant
EOM/PDM solutions

Data Exchange
-Projects and Support

» Internalional Autopilot

+ Direct sarvices e.g. at BMW,
Opel, Delghi etc.

» Hotline service

STEP Model
Enterprise

Round Table
of pracessor
developers

® ProSTEP e

Training-
Programs

Quality Test
of
STEP software

C-Nutrer/Folien und Vorlr fGmbH-Folian/angl-sw/4§ Intagrated Appraach




- ot e eed ed ] eed ed eed el Md e A el 8 e d d L e ey -

—243—

USA:

ProSTEP/IDA (Chicago)
Melrose Park, 1. 60160
Phone: +1-708-344-1815
Fax:  +1-708-344-2840

United Kingdom:
ProSTEP/GHI (Birminghamy)

Temple Grafton, Alcester
Warwickshire Bd9 6NS
Phone: +44-78%-772847
Fax: +44-789-772478

Germany:

ProSTEP GmbH (Frankfurt)
Julius-Reiber-5h. 15

64293 Darmstadt

Phone: +49-4151-9287-0

Fax:  +49-6151-9287-26

ProSTEP GmbH (Berlin)
Rudower Chaussee 5

12489 Berlin

Phone: +49-30-6392-6040
Fax: +49-30-6392-6050
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GhfBFREs MEIAFTLWRES
rempEoBFiEOoORFHETFa—FI T I

1995. 11. 21 SUN 3

STEP -- Bl S5 — ¥ O L JLF
EE EUES
HEEA BAGRLENRGS
STEP > ¥ —

STEPRBEIF-y0FI ¥ VERBIUFLOXRICHTLERERER
ISOI0303D IR Tdh B, 19844E D L FBAFL SN, I0E LB THE—A94EIZA
KRITEN/, CADOF—#X@BE LTI TIKEER ] GE SHISFIAESNT
WHH, TROHMBIIEE L 3KTREF—F Thote THIZHLSTEPIZ3
KRBT -2 L., SEEZ R oEERE, £, ZRFITCEINT A
THA 7 VEERICEY, poF— S REEEo-EAN L LD TH B, ‘

E—MRITROREIZ, EMELTOELZNBRTF NV (FTUr—a 7o
Fau) oFERb, BLUSTEPE—MOEREEN K LZSROEE 1Oy
FTOYV 22 FAHBKETERENT WA, FSTEPIICALS* ERTZEERIN
THh, CALSOEZD 5 bEREAMEENT VA, EEIZBITASTEPOERLA

1~2EARETILHERATNL,

LTISTEPOHEOHEFR B X URAIAOEKRICoVWTHER S,

1o, BR7T~FOXRRE L TBROBEERY
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6. ISO 10303, STEP Parts and Application Protocols(AP)

Overview (RE) .

Pat 1 *  Overview and fundamental principles(1S)
(Amendment 1 for STEP Part] Overview)(WD)

Partx  Parameuics (WD)

Description  Methods(822E A30)
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(The EXPRESS Language reference manual - Edition2) (WD)
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Pani 42 * Generic and Topological representation  {IS)  °

( Generic and Topologicsl Extention to Pand2 )

Part 43 * Represenladion structures(1S)
Pan 44 * Product structwe cenfiguration(15)
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AIM EXPRESS expanded listing

*)
SCHEMA config_control_dasign;

TYPE axis2_placement = SELECT

{axis2_placement_2d,
axin2_placement_Jd);

END_TYPE; ~- axis2_placement

IYPE ahead_or behind = ENUHERATION OF

{ahead,
behind);
END_TYPE; ~— ahead_or_behlind

TYPE approved_item = SELECT

{product_definition_formation,

product _definitien,
configuration_effectivity,
configuration_item,
security classificatien,
chlngé_requeat,
change,
lta:t_raquest,
start work,
certification,
contract);

END_TYPE; -- approyed ltem

TYPE area_measure = REAL;
END TYPE; =-- area measure

TYPE b_spline curve_form = ENUMERATION OF
(ellipti:_uré,
polyline_form,
parabolic_arc,
circular_are,
unspecified,
hyperbolic_arc):
END_TYPE; -- b_spline_curve_form

TYPE b_apline_surface_form = ENUMERATION. OF

{purf of linear_extrusian,
plane_surf,
generalised cone,
toroldal_surt,
coni&nl_lur!,
spherical_sur?,
unspecified,
rulad surf,
surf of revolution,
cylindrical surf,
quadric_surf);

END_TYPE; -- h_spline_surface_ro:m
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ZE, FEYA = 3 TR RSDEEROEREMICEESHBETLA LTSS
RG aRTFERELL.
2. IEBRER
SEIDF—ITHER T STEP AP201 IS RICH$ BHEEE, ZTHUUEL AT LDFE
PAELTES TR
1.2.3.1 STEP AP201 IS FR D MRUF R .
(1) AIM FEEDREROERSICOWT | _
STEP AP201 I8 ff AIM #5881 T, 2D_geometric_element M AIM L7 4 7
£ (CHEROMESRD H e, _ |
2D_geometric_element D AIM L7 1 7 ¢ 2{Z, point & curve DEET BN,
curve [ZOWTIIEFNTHEYE LTEBOLY T4 T4 BFEELTWS. LI2h->T,
curve TTREXNALYTF 4T 1138 D CAD VAT AILELYTELZHTH B,
STEP HtEDEH 5 1.5 Wi hoims LRI,
(2) AIM FEEDEROTEAICONWT
STEP AP201 IS Fi AIM HEEICFILC, LITOHEBIC W TR THTHE LD

ERmET.

(a) trimmed_curve &) parameter_value DFEBIHITINT

trimmed_curve ) trimming_preference=parameter DS, trim_1, trim_2 o 5
parameter_value PERENDY, FOEOTHEBRIIRE 2 A M ECBERRNTEHS
9, BERE LTRF 2 XV FEFRUAOEMNCEhON A Z 8T 5.

4E, B EREN
<0.0 % 1.0 ETOFEHET 5.
- FVTAE -3.141592 D6 3.141592 FTOHEHL T 5.
- YT 0.0 5 6.283184 FTOHEBE 5.
- degree 1H -180.0 2% 180.0 TTHHFBHE T 5.
- degree H 0.0 /p5 360.0 TTOFEHAL T 5.
ZOFIE LTH Y, F— 7 TROTOIZTHH TR D I F B REL THBERT
27,
(b) Text to text_string &) PATH (T2

annotation_text_occurrence 7*5 text_literal IZEAINLTL, LT X D IC&BgeT
YN AHTAET 5.

annotation_text_ occurrence <=

annotation_text_occurrence { => draughting_annotation_occurrence }

styled_item
styled_item.item ->
representation_item =>
geometric_representation_item =>
{ composite_text
composite_text.collected_text{I] ->

text_or_character
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text_or_character = text_literal }
text_literal

FREATRE/ SR T, 2OERIC L > TLTICRT LI KBHRTLEILNTE S
F—F ORI 728, ZORRS *HEET A BN OWTUIRREYH 5.

co;ﬁ_bosite_text DIEE collected_text {F, text_or_character * SET[2:7] DT
ERLTVS. LT, FHRTIIER FEERBRE L7 — 7P HET 5 L9,
text_literal # 1 {fHl L 27> 7204  annotation_text_occurrence (2 W T i,
composite_text 735 text_literal ICEA/SAITHBET A ‘b@tw L7

LR, LTREEDL DI, TR text_literal ¥FFTE2F—FIT20W T,
composite_text D5 text_literal (ZE A/ SAULERRE Y, FHETLHLDET S,

(8) CAD & STEP BITT — 73R AT ) HEOFIIRFH

SEDTTHESEERIC BT,

- STEP {HloAF % CAD TR TE 2\,

- CAD {llofFsR% STEP I TIRINT S b,

- L ENB STEP DFHE CAD St N TEL W,

EVIBESREIT LIV, ChAORREL STEP AP201 OHRHLOBICRERAE 25
RELDTHEY, FETHOTHLMILEZ ELH T

@ Ya—tFiIonT

STEP filc Ao 3 X 5% o —1t5% CAD BITREFL TWAW S H 5 B
(243, '

- Yotz o0
- Vo —AER IS, LA PRIICRTE .
EVWD EDRIGETHS.

HEDRE, BEDP LU 2 —TFHERE HET 20T, UEmIcTiiRR2zE
EMETHNT S L D LEDITHIR TN\ S,

(b) text alignment (Z2WT
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TP WEEEDR Y, alignment {FHREFTRNTEL W —2ADH 5.

W42, CAD T STEP {lld D LM alignment HHREROHEDHSH. 28 2T,
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1 [iBpf_general:

2 Tunc = "export”;

3 cad_system = "tdex”;

4 classi_file = "classl, stp”;

5 class2_file = "class2. stp”;

5 log_Tile = "jana. log™;

T napping_file= " fusr5/)amastep/project/nap/axtdax. nap”;

"jama.cfg” T lines, 213 bytes

)| FILE_DESCRIPTION{(" f!|e_description®},' 1');
FILE_NAME (" class).stp’,’ 1996-02-19 T13:38:15', (" K. Tanaka' ), (* organizati
processor_version',” origlnating_system ,’ authorlzatlon );

FILE_SCHEMA ( (" CONF1G_CONTROL_DESIGN ));

il ENDSEC;

DATA; b
#5=APPLICATION_CONTEXT (" draft International standard ,'confto_control _df3
93," configuratipn_nanagement’ );

#5=PRODUCT_CONTEXT {” nane’ , #5,” mechanical’ };
#T=PRODUCT_DEFINITIDN_CONTEXT{* nane’ , #5," design’ ) ;

HB=PRODUCT (" Mark) ' ,* Assy',’ REAR PANEL FOR BOX' ,#6);

#9=PAODUCT _RELATED_PRODUCT_CATEGDRY (' DETAIL’,” DETAIL PART, (¥8});
HO=PERSON(* 555-55-5955" ," SHEPHERD , $, %,%,8);
F1I=0RGANIZATION(S,” INTERNATIONAL TECHNEGROUP, INC'," DATA TRANSLATION E
#12=PERSON_AND_DRGAN| ZATION (#1D, #11);

#13=PERSON_AND_DRGAMN| ZATION_ROLE(" owner' };

| #14=CC_DESIGN_PEASON_AND_DRGANI ZAT | OH_ASS i CNVENT (%12, 713, (#8));

| #15=PRODUCT_YERS|ON_WITH_SPECIFIED_SOURCE " &' ,* INIT1AL RELEASE" ,#8, . MAD
H1G=PERSON (" 222-22-2222° ," SILVERNALE' ,3,$,8,8);

#17=0RCAM | ZATION (%, INTERNATIONAL TECHNEGROUP, {NC',’ DATA TRANSLATION E
#18=PERSON_AND_DRGANIZATION (#1656, 017);

| #19=PERSON_AND_ORGANIZATHON_ROLE(" creator’' );

| #20=CC_DES)GN_PERSON_AND_DRGANIZATIDN_ASS |GNMENT (¥18,%19, (15));
| #21=PERSON (" 222-22-2222 ," SILYERNALE® , $,5,8,3);
#Z2=ORGANIZATION ($," INTERNATIONAL TECHNEGROUP, INC',’ DATA TRANSLATION E
| #23-PERSON_AND_ORGANIZATION (#21, ¥22);

| #24=PERSON_AND_ORGANIZATSON_ROLE (" design_suppller'}; -

1 #25=CC_DES)GN_PERSON_AND_DRGANI ZATION_ASS | GNMENT (#23, #24, (#15));

| #26=SECURITY_CLASSIFICATION_LEYEL { top_secret’);
#27=SECUR I TY_CLASSIFICATION( class|flcation',’ CLASSIFY product verslon
#28=CC_DESIGN_SECURITY_CLASSIFICATION(#27, (#19));

#29=PERSON(" 111-11-1111" ,* HODGES' , 8,4, 4, %) ;.

HEEN STEP AP2D3 TRANSLATER ¥

CONFIC FILE --> Jana.cly

Parsing the Class 1 STEP file “classl.stp' ...
Parsing the YDEX file ' DEMD/tdex_body ...
Parsing the TDEX file ' DEMO/tdex_eny ...

Parsing the TDEX Tile * DEMU/tdex_kudou ...
Parsing the TDEX file ' DEMO/tdex_handol’ ...
Parsing the TDEX Tile ' DEMD/tdex_sasi’ ...
Formatting the Class 2 STEP file ’class2.stp ...

asen@sp-03[9)% |
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Phie And Tine Assigmnent

14
{ Native Entity Sumwnary ?:SGI:.;?. Role 149;"‘!
Document | ;]
Docunent Type ‘ 5
Geonatric Set 5

Toex Arc . : .
Geonetricadl ly dounded Surface Representation 13
§ Tdex Bezler Line ) 1326

3
71y

o

A

v

SRR

Entity Name

Local Tine 35

Mapped item 6

_______________________________ Next Assembly Usage Occurrence 6
Organizatlion 56

Person 56

Person And Organization 56

: Person_And Organizatlon Role 35
§ 4 Native Entity Sumnary Plang 1
Product 1

Entity Nane Product Context 1
"""""""" Product Definitlon 2

Igg: 2;:” Praduct Definttion Contaxt 1
3 Toox Line y Product Dafinitlon Shape 13
1 Toex Spline Product befinltlan ¥With Associated Documents 5
I = Proguct Related Product Category 1
y Total y Product Yersion With Specifled Source 7
Quas| Unlform Curva 3358

{ Representation Context 1

Representation Map 6

STEP Header Data Secur fty Classlficatlon 7

] Secur ity Classitication Level 1

File Description . :

Pascription . Tile_deserIption Shape Definition Representation 13

N Trlmmed Curve 8969

Inplementation Level 1 vector 1326

d File Nane S e . -
Name : classl.stp Total 229507

Tine Stanp + 1995-D4-28 T14:02:13

Author : M Yoshlda

Drganizatlon  organization

Preprocessor Yersion . preprocessor_version 3

Drlginating System orlginating_system , N

Author isation : authorization Far;aigllsargétlj; vggil‘(l’gn'?b'hnndal
: , :

File Schema
) Part ID: shasi,- Yersion [D: model
Schena ldentiflers : CONFIG_CONTROL_DESIGN Part ID: engine, Yersion ID: model
Part 10: kudou, Yersion tD: modsl
Part 10: handol, Yersion ID: nodel
Part 1D: suspention, Yarsion 1D: model

Assembly Surwmary

1
s

oA
G

S| STEP Ent1ty Sunnary

Sy
§.‘j§ Entity Nane

= application Context 1 Processing Tine

3 Approval 3 N :
,. ) ¥ Elapsed CPU time : 00:06:16
Approval Date Ting 2 " Elapsed Clock time: 00:13:57
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1ila_description
author

organization
prefiracessor_version
or Iginating_systen
authorization

assy_entlty:

conponent =  {"car,

i

i

relationship=

%

’ﬁ?
2
igch

A

,
TR

assy_context:

appl ication =

product =

"car.ps” 35 lines, 1403

on_product_suppiler:

("namne”, "nechanical™};

*11le_description™:
7. Katj}'; ‘
prganlzation™;
" preprocessor_version”;
Torlglnating_system™;

"author itation™;

cn”,,"car”,"nang”, "ges”},

{*dratt International standard”,
"conflig_control_dasign”,

1893, .
"contigurat|on_nanagement™};

bytes

B e s ol R
SR Y

PERSON_ID = "555-55-5555";
person_last_pane = "SHEPHERD"; /% first or Yast nome is reqd &/ | ¥27=SECURITY_CLASSIFICATION( class|fication',’ CLASSIFY product verslon',#26);

ORGAN) ZATI (N _NAME = "INT‘EMATIUNAL TECHNEGROUP,

ORGANIZATION_DESCRIPTION = "DATA TRAMSLATION EKPEHTS";
CPERSON_AND_ORGANIZATION_ROLE_NAME = 0; A must ba GWNER ¥/

oo_product_version_creator:

PERSON_ID = ~222-22-2222";
person_last_nane = "S1LYERNALE";
DREANIZATION_NAME = " INTERNATIONAL TECHNEGROUP,

“car.om” 134 Ilnes 4708 byles

{"body. cn”, " DEMO/tdex _body”, "hody”, ", *des"},
”shasi.ca™,,"shas|”,"", "des”},
"eng. o™, "DEMO/tdex_eng”, "engne”,™1J2", "des"}
"kudou. oo™, " DEMO/toRX_kugou™, "kugou”, *", " des*}
~hando |. ¢, " DEMD/tdex_hando|™, "handpl™, ™", "de
”5as5u. on”, " DEMD/tdex_sasu™, "suspentlon”,*S51 |1"ES

r”, "body”,” 1d17, "nanei”, "description1®},
car" "shasi”, " idz", "name?”, "description2®}, |S
"shasi”,”englne”, ™ [d3", "nane3”, "descr Iptlond” }H R
"shasi”, "kudou”, | 947, *naned”, " descr Ipt1onda”} , B
["shasi”, "handn]" 7 bdS", "nane5”, "dascr Ipt len5”)
{"shasl","suspenllurr',"IﬂB","nmeB","descrlptlo

INC™;

INC™;
ORGAN | ZATION_DESCRIPTION = "DATA TRANSLATION EXPERTS";

ENDSEC;
DATA;

T

ascn@sp-03[8]%

astndsp-03[9]%

FILE DESCH1PTI£N(( file descrlption’ 1)
FILE_NAME (' class1. sty ,* 1996-02-19 T16:42:32 , (" K. Tanaka' ), (" organtzation’ ),” pre
processor_version’ " origlnating_system' ,’ authorlzation );

FILE_SCHEMA ( [ CONF 1G_CONTROL_DESIGN }):

son car.

H3=APPLICATION_CONTEXT(* draft international standard’,’contlg_contral_design’,19
93,' conTlguration nanagelnent')

H6=PRODUCT_CONTEXT " nane” , #5," nechanlcal'),

Q H1=PRODUCT _DEF INITIEN_CENTEXT( nane’ , #5," design’ ),

#B:PRUDUET[' Mark11’,” Assy"," REAR P!.NEL FDR BOX , #6);
#3=PRODUCT_RELATED_PRODUCT _CATEGORY (" DETAIL' ,’ DETAIL PART , (¥8));

#10=PERSON (" 555-55-5555" ," SHEPHERIY , §, %, %, %) ;
F11=0RGANIZATION(S, ' INTERNAT|ONAL TECHNEGROUP,
#12=PERSON_AND_ORGAN | ZATION(#10, #11);
#13=PERSON_AND _DRGAMN | ZAT|ON_ROLE (" owner’ ),
#14=CC_DESIGN_PERSON_AND _ORGAM I ZAT |ON_ASSIGNMENT (#12,313, (¥8));

#5=PRODUCT _YERSION_WITH_SPECIFIED_SOURCE(" A" ,” INITIAL RELEASE’,#8, .MADE. };
#16=PERSON(* 222-22-2227 ,' SILVERNALE' , $,8,%,%);
H1T=0RGANI ZATIDN($,' INTERNATIONAL TECHNECGRDUP,
#18=PERSON_AND _ORGANIZATION(¥16,317);
HT9=PERSOM_AND_ORGAN | ZAT |ON_ROLE (' creator’ );
#20=CC_DESIGN_PERSON_AND_ORGAM | 2ZAT10N_ASS |GNMENT (18, 819, (115));
H21=PERSON [ 222-22-2222' ," SILVERNALE' . 4,8, %, §);
H22=0RCANI ZATION (%, INTERNATIONAL TECHNEGROUP,
H#23=PERSDN_AND_ORGAMN IZATION (W21, 822},

| #24=PERSDN_AND_ORGANIZATION_ROLE " deslon_suppller');
#25=CC_DES | GN_PERSON_AND_ORGAN | ZAT ION _ASSIGNMENT (¥23, 824, (#15));
#ZS-SEIIURITY CLASSIF ICATION_LEYEL (" top_secret’);

INC", " DATA TRANSLATION EXPERTS' ),

INC',* DATA TRANSLATION EXPERTS );

INC*, " DATA TRANSLATION EXPERTS' );

#28=CC_DES |GN_SECURITY_CLASSIF ICATIDN(H2T, (#15));
& #29=PERSON(' 171-15-1117", HODGES" , 8,4, 8, 8) ;

pscm EVa— )V EEITLISA1I 774V EER
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