NIST SP 939

U.S. Department of Commerce Technology Administration
National Institute of Standards and Technology

- STEP
The Grand Experience

Edited by Sharon J. Kemmerer

SER12E3A

HIPDEC

MEHEABFERLERERS
iR R A E F RS | RS







NIST Special Publication 939

STEP
The Grand Experience

Edited by

Sharon J. Kemmerer

Manufacturing Engineering Laboratory
Nationali Institute of Standards and Technology
Gaithersburg, MD 20899-0001

July 1999

U.S. Department of Commerce

William M. Daley

Technology Administration

Gary R. Bachula, Under Secretary for Technology
National Institute of Standards and Technology

Raymond G. Kammer, Director



National Institute of Standards
and Technology

Special Publication 239

Natl. Inst. Stand Technol.
Spec. Publ. 93%

187 pages (July 1999)
CODEN: NSPUE2

U.S. Government Printing Office

Washington; 1999

For sale by the Superintendent
of Documents

U.S. Government Printing Office
Washington, DC 20402




W

Because this Product Date Exchange effort has already crossed into its third decade, the United States standardization
participants have felt the unfortunate loss of their colleagues. Many of these individuals were still active contributors to the
national and international efforts when they died. This dedication serves as a small token of our appreciation for their
professional contributions to the nalional and international product date exchange standardization efforts, and for their
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ERRLZ, TOXSCHUHERER AR TRS T HEM, MBI UMM 2 — BN (2.3 (5]
S,
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K233 AF—<HER

k7 Eld, FOKS CAM(ICAM) 7045 A0—RELT, HRETV VVHOERBHEEZRRET S EIKLD,
ANSUX3/SPARC FEREIEILTH, ICAM OEHT5E 53, 2FNSMEIA FETUSH o cB8EA— b
A—a T /R —ORRETH . HLOV VAT LABEEIARERELEOY LG HiLWwF s/ 0d—0
MRIpEEENEN, CHIESHEESETAHRLLWARETREL Tk, COEROBR. —BEOBRNZHES
£ENS ETY CFEBICLT S IDEFO. EF U > T HRICHT S IDEF1 (RIZHEES W TIDEFIX £45). B4
FEFY L AF LAERCHT 2 IDEFR TH . ICAMRB ChSOFH S A7 LR EOFAZLELT 5 —ED
M E R L, CORBOLMTIZ. STEP CHRBICEENAEEERIETLOMS >k, Jhdeo7OY 5 A
CHHTHE S FAE NASA DB S B A LM EFHEMBFHHE 7OV 74 (PAD) 70V 7 MEANT
EREHT. YVATLAGTRTEERET ) L/ ORAIOHERFI L SN/,

ICAM. 357X PDDI (Product Definition Date Interface) 35 &IXGMAP 707 7 L7 E&FT L OHRORKS, HIT STEP
CHEAE NS Y BEUAEIEALEREEEESLE, TOMOENE. CAD YATLRATHRITHLEDS
BHEHROERTERIC R DICER L 7=, CAM-International 1. 1970 ERIMMICEF TN/ BEET Yoy
»WEEUT. BREP F— Y OEREMImEARBER 6L, EHRSEMBITUHOKENEZRATSHO
CAM-1 R EHZORBERBROLEE NS HNEEN, BROEF D CAD VAT LNBRTELL O BEOEH
EWRICIELE, CHIETF— Y CBBES L TEELET 2720, ANSI ZHES Y14.26° IR SN/, CAM- {4k
DA RIS Fh T WY, TMTEL Ty ORFNERIFENTH.

YANSI Y1426 BESAR TWRESHEF —YOEECHTATIINERE] THo7z.
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2.2.1 IGES O#E 4

1979 £, CAD N2 —BLUL—F—EFIC CAD T— ¥ XHRAORBNOERIERER 2R T LD b5 TET S
MRERI Sk, CAD VAT LIREENS WEE2RTESY. HRENBIIRBELEBETDIMC B TH 7=,
COEIUHBERIIBLTYL, 1Y -3 b0V — B IFHSARBIIHEELATF—IN—2BTOF—¥
HEDEL SITEMEINTLRE. 1979 F 9 AIZRAM NI 2 BEIOZE®E ICAM Industry Days Mecting DL, 75 Z k

L= a LBIESISEL 2 (6] @D F)H I General Electric (GE) fLi3. #FHB9iZ ComputerVision. Applicon. Gerber
IEEMSILD CAD N ¥ —RAMICH L. XKBADZXLEROBEREZDR L, BALTEORBICAITENT S
EWSEMZEDEDT, COZ—AR A -0EANSREBHNICOMLZLOTHEMN, T—IR—ZOHEE
ISHATHL D ZENBGEHP BT HAEEHMET ZITHEL VL EBRN T CAD R ¥ —512 & 2 Tid,
FEIBBNGRERTH /o, TOMBEEIES IENT I ERFETH 590 IRFETERN LYV -5
CAD iR T 5 ANSI BER2ICREEEE ALY, R 0T Computer Vision DREIZE 5 DR TIE AL

Boeing #£& GE #t (BIUMMOEH) A CAD FF AL —FITEBRL TR, B REICERE®R, X ¥—
T =" —ZABEEHEFTLTOETHES S,

ZORLHIZES LD, EVF A L0BB BN #EoS R Ea Tho, THUT CAD /SFIOFID
BRIZ. CAD N ¥ —fREN (RRED) FHORy b I¥SHORERAEROIIEELTVWAEF IR /7, 2
HERVICEL, 1Y —OREEATLE  BOBRECADT— 9 ~OF 7t AEZBELLTVLADS | CAD
R —MEDT R AEE AWM T2DNBRELTETALENTENT. HOFLVESHIRIIT 5 F +
FAMERT S LALTHRERICADN L F—OBEAOBOETHH 7, CAD X >4 —i3., HE~OHEMLIT
HETWTHELWTENLHIE BB TES  LALCNICE T R 2 sl BT 53T AFAD
FEOLH o, KEBR LI RELRBEOEMMFAPDERATETEN, HEOERIIEAS < ANARTF—id0n
o,

HWESBO®. RAOHBRENEFOEATRTLIHRBIZEED, H#BO P S AL — FARYICTELONE S,
BEREXTHLE- A, CORIZ, CORBTINFITOAL T F T HEE oo LNEETH o/, COPicidz
HICAM. HEB LU NASA ODRFENGSENTE, COFZITFNENA2 F 5000 RAFOOBEEHE LI,
AEFAFAR (NBS)* DR ZEHIE. BEICWAEITITEHO LEICETEL TRZEEZRD D%, BE$EI1—F 1 *
—HFELTIIN—TERBNB I ERHELE, 2HL T 1980 FEFICid. NBS 2L D IGES SR, T0
HBEZHRBEFS AL —FIIBE 2EONER. COHFLVLICAL—L3 70V FORBIZE T
o =713, YR BRI THCEFIN TV AHEL:BEMbAFERILTOTOV 7 FEERT 20D
AMNrLL ANSI NOBRE I TA2DEETLD, TRAFS VAL —%1 EWSEBRIH T L, Bl 77
o—FHEEEINL

1 -EEN. ANSI DERIZRDZHOTRAEVBENS L E2RET S,

G - T A <HE, MBI HENTREIZBL T<NE I E2RRTS,

E -, RNF—PFOHNET—FR—2EEIK{TINERITEOTHENW 2R T 5,
S -ftEk, BELL THHTEIHOTIREN,

NRENTEABEZTR L, HIZ IGES” 2R TI2FHENHE of, NELH VS FARBR T AL —2 3 i
RUAETHHEHM LS. BEOMBLMENMAD SN WE LS ST LR TELRN 57/, Applicon &
Computer Vision iZNER 7 —# X— ZOLHIZEEL ., GE tHIXMNEF — & ~— 2t 032 2 4 LT, Boeing #Hid
CIIN (Computer Intcgrated Information Network) 7 — & N— Z #2428t L 7. 'GE & Bocing Ottt fEED + 5> 2
L—%& Z428tL7-. NBS (Roger Nagel). Boeing (Walter Braithwaite) 3 & UX GE (Phil Kennicott) &5, & DRE TR
ENDTLF AWK ENZ. ACN—BHRERE 7Oz IO T, X7V —&H - bEBICHA L THEE
EZEDLZ. CNETORRN, MIHEEERTLDICOLELEMEAMESHE. BOTEVEMICERL. g1
AR 2 I LR U DR Y —IEETH 5 72,

1A OKEEREERIZ. 1988 FD Omnibus MEBFRAICI 0. WERES L X NIST (National Institute of
Standards and Technology)(NIST) & f = hi=,
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ICAM E¥EAHOEM. NBS KERS7 27 2 — (National Academy of Sciences) TORMSEEBEL X~ (1979
£10 H10 ). BELT 200 BDALAIGES MEDEANICHAEL -, 2AMBARE VW IDITTRAER 2N, £
BREELHBEIIDDENT VWA, SSICHBRLRBNEMENAL £ RO 2 TR/ CHhThIER
INETTREEN

2EOHEELFERZHET. IGES F— LI 1980 FIZ. B, MR T — ¥ BIVFHEBTUBYOREEHERL /. IGES
HARIIFEEE L D72 817 ANSI Y1426 IZEF B A TN, FhITX - TEHELIL. IGES 6% 5 KX CAM-IB-REP ALt
Lo TEKE TN L L RBORRIIEDH T L2 R0 < Sz, IGES DFRRAHEENE (Y14,26M-1981°) &L
THEEHINEEE, (0 a L5 EFMABRER] SEENESBEOEY 3 & LT, CMIEREZRM (8
BT SN IGES HEEFRIEL /-, ANSIY14.26M OLIBGIRTIE. COEsSEI 2 YFHBREN TV S,

FHEADRBRTR>TWEN, CAMIRBIGES B0ty >3 51, BITOCAD Y ATFATHAZNSER
TR A EEBHENTZLLONHEERERL Tz, T0ED CAMIIRTRICROAEEERFEL. 1982 EDHE
PR 7 71V (XBFy MEENE (7). ZOEEITIGES ERCHABIUET 7ML EH - TS, IGES DIFE
LA FOBEEZHEL TOAIEE T OERICHEL Tz, CAM-I XBF W AEFIF—FREBIIBITLE
OEBEOEFELIEZIIREERIFL., BRI STEP /S— k. 150 10303-42 (8] 2EHL =,

Brad Smith recalls... When [ think back on the early versions 3
of IGES, I remember one of those editing sessions. It was H
Version 3.0. We were running late as usual, and I had
= committed to be in London for an SC4 meeting. I had also just
BB cAM TOEERBICREDSHE 1 taken delivery of the first laptop computer we ever had in our
2T, TORER, EEMICERERNA group. I decided to take the master copy of the IGES
ICaHd 5 ANSEERERR E LT, 1992-1994 £F document with me, along with the laptop, so as to have the
ODHBZE®RPLEZ (9. ZDAISHE. STEP H editing done by the time I got back home. At the last minute, |
CERLTOWAHLWLWIT AYBEDSFE realized the laptop only ran on 115 VAC power, so I hit an
LT OHEBLUEHFO - HIT. 1SO electronics store on the way to the airport. The first night in
TCI84/SCAWG12 DI8T A% 2 =TIz L the Londpfl hotel room, ‘]felt rather smug as I settled into the
TREREENTHS (5 10 558, {GES editing after hooking up all the _adaprers, cor?verters,
and cables. Unfortunately, I soon noticed the plastic case on
the new power converter had started to melt. Not wanting to
M EOHTHNEMNEEINLL, 3L stop, I put the converter into the small room refrigerator,
AEDATEEREh A ELL, RO slammed the door on the cords, and went on editing the

BRI PR T OEEMRELIRSN - document for the next three days.

CAD EF U X7y AT LA QEELEN:
FOTII LTI H Tz —ANDEETH
4. AIS (Applicalion Interface Specification) 2

ERRL TV B AR L A E0 T,  eersrescanansrssnans S R I CIRR S ID
HAVEARICE TRECERZLOATNER S B WIBRELETHS. FAAFIGES BED L — 71 XIZ¥E
ORBBLUONESESAMDS & RGEFEIEEZFOL OIS, BT — ¥ HEIL. Bob Colsher. Joan Wellington,
JC Kelly. Phil Kennicott. Dennett Harrod. Brad Smith. Gaylen Rinaudot. Kent Reed 35 & T8 IGES D#AR O RAE BT
HHELEFOMDALILED EZANKEL, FUNENBLIVHEOHHEENRESLIUHERBEL W IFOHN
LHELI. MOREDHROT, MBLMBERS. iy H BT T D THS,

2.2.2 PDDI (PDDI)

IGES 1T, R 7 71 XA B> TRET S, CADF— VY XRBEHOEAMNLEBRYIOBREERRERLE. ZOBYPO
BENERINFZE - RICREB<RELONHoA ! FHREDLERTIE. TROGEBHRMREIN TN
TkE FREERTAERSMIMBR TS EIichED, ESINIOAY— RICHEE TIOR3, SRR,
I ANAIIREZ RT3 WS RKESETH-T. CHAERD DDOHEAROHELEH#E2 S TSI 0L
TEOPEAEEI N, FLOWEEADFFAETMICTEH{EEN. £H8IGES TOEEKEEITB ML I A,
WD [CAM 7R/ 54, o THHSTF—S/ERBECREICRKWICEB L2/, 46K, McDonnell th& D

5 ANSI/US PRO/IPO 100 & LT EIT S hETEfT SN TR,
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PDDI #FE LT TH o, PODI DN, THEMEEOBESEHBE L TOSEE (TN—7 2 M) IROLFH
EHRATLHIELTH /. HEHE (B CRRMRERESAN—RNTH D) ITEBRINELTOBER S OTRIGE
KENT-. PODIIZHEIRET L. EXPRESS [10) IKHE LAEF) L /8. KRINEF Y2 TOEREREMUT
BEHOTMT 7AW, BIUT—IHAROT7 TV r—a WO ESERE L.

C@%%@W%@l9E4ﬁﬁ@¥£@j>§#XFtﬁﬁéKES@ﬂﬁﬂﬁjtnl®%%.ﬁﬂﬁbﬁ“F[M]
& IGES NOREICH T DEMOBBKRERIME U, REEEL, FE4 IGES OREFHMICERTHI &6
Bhit /e

+ TL=RUT-1GES IZREIUHREMIET 20 OMOFENS M, SO EIE > T, FLWREERM.
HBERBLUBRUBREOMED (7L —N— TRESEKET DAL I AT,

o T 7A N ZAARERER — IGES 13 MBTHIR X N T WA EH NS BN T A 510, MEMLAR S5
MELIBKERT 7T EBBEBETEIEICL0, M<HHENTH A,

o TREPOEHOWE. AEFICHENORRES 200D CAD Y AFABTEEZNTHAEIZ. £3 LTHiEMNE
hha,

B T 70 Fr QREIGES EECLOERBRF LIS THRES N0, ERRWRETY 2708
BTHELWIBRME /-,

* HHROEEE-IGES OYVIMIREBETA7 ML ERRT A0 MERLO T O o S ANRBETH B &b
5. TOEROIRTOEMNDCEEORENH TSN TER,

« EBEhZEME AT L - IGES Gt HEACHT 5FRTH N . MRACAONAERS TR <L
NTDEDUABMPFDOA b A—a Y EEHAIECIT 200 eRET—7 (EREREEY) 2RETSC
CEATERNEBZEN TN,

PDDI i3 1981-1987 DU B —FHEETH o /278, HICSTEP ~EHET A /HEIC, BR. BEBLUTT I AEE S
b Lk, DFED IGES MBI LT T3] 252385 (EULWLERE] Tho/. PDDI F—AMdD
TOREN, FROPDEEEIIEOHBEAEZZF ¢+ X EMD T,

IGES iZld. Peter Wilson T ORE THRICEELE, ChBAORALH -/

WAEE—NX¥ 2. IGES 2RD—HNF I3 2 BIRL THEHELAD, MR THLAEZHAMIIREL T
Fhid, 2 v AFABOTBATERS ko7,
FotydRBR-2 7Oty ETT Oy S ERRLLD, BOERRLLOTHREN LD oL 12).

IGES IZi3#E, RAFEOM. BHREHLEEN S > IGES REFIRAHICR TS NABOTE (BHMELYOBER
BBSERR<) OF —FZERIFZ Y. BEHEAEAL D T OMBOEBRECET AL LB TELMo -,

PDDI O ROET (SUTMAE) (IS TRELLNd sz, sHEBENOT T 5 — 2 3 VI TIERT
% THM) TERZEFHSMICR R, HlZE IGES ZHEERTWAT S U r— 23 2id, BEICH 2850 F
KHERTWRZWTHS, HENDHERR. TOMAPEANRLILEON, RAEONERJNTEBZZEThH7.

2,2.3 HRo2HEEBLAP

IGES L7 4 T4 QUL ENHAREGOMAICL Y. EFESHOAAS LT EE~D 1 2O7 7o—F
DR E N/, NBS i KEE LA SHEBER CALS (Continuous Acquisition Life Cycle Support) 7045 L D#BIC L
0. IGES iRk ZEH O IGES AR B B LU T A r— > 3 »OMEITE L.,

®IGES /N— 32 1.0 TOHEZITIE. IGES OBIEERIEL. £02 U P /N—a L THI STt o 280 25T
ET5F¥ER2L. RELEBILA2EREALIVI 2 DOBELOHMARO NS, FEBBTRIZEIZ2 D
DNERE  REEREBLUVRR. FiMisIUEEEARMS -, FETHALSITHESSI 1GES 4G & &)
xhz,
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KEEBSIIETNIC. TOEIEIED CALS BRIz 0T, HNEECEE/EF 7T I Vy—2ahlos
B7 Uy 3 RN T 5 IGES I ESESEL.. BMAESITIGES 7Ot v ¥ %, FRSMHEEMIC
¥FEL., ENFLEBUFOMOERTAOXBTOEES L THET SBEAGICL~TRETESLIICLE,

AP (Application Protocol} &V35 STEP DRI, IGES X F « 74 MBS B L KREMBEMITIC NIST ATEML
FEAD IGES AEC (Architectural, Engineering, Construction) AP fERICB L THATELRNENSEB LA, B 71ETIR.
FIZSTEPAP L o THZ SN MEB L UR A OFANTIR I N TS,

23 FOHOEENTIRE

BT - AR PUEROFER T, FRUAIC B LS OMAOEBRLTENEERL .

231 8115 — ¥ SERPEE V) — 7 DAECMA L Hi— k

1977 FIZEMOBEFEEEE. B0y s MBI RREHOTHBICFELMERAAHD I L28R
# L T/, AECMA (European Association of Aerospace Industry) t. B HEENMBLRTMBMN 2RMIT LT LAT
EFAHLSRFBAOXMBREZBRLL., COMRRBV S DHORBIIHNLSNMN, ¥ AFLIIHREESNE
InEMgEETmY T 7ORBICLD, SATHEAERA Do, TRTLRE. AECMA AR L - EEkEh
ot EEZ., ERSLRSCTIVT -4 EEERITHT 2. BB (1S0) A0, ${T7 - Y ERRE S
J—7® AECMA L R— MIE# L [13).

232 Flachenschnittstelle des Verbandes der deutschen Automobilindustrie (VDA-FS. VDA-18)

R v OFEE#E{L. Flachenschnittstelle des Verbandes des deutschen Automobilindustrie (VDA-FS) i3, HEEEE THEL
Ehi-HaEEEBL FERHMMERORRICERDEAN, VDA-FS I3 IGES ZEEICL TWeH, IGES DL O EHRE
FTAERHT 71 I BREFIERLZ. VDA I 1982 FEIZ. CAD/CAM ¥ AT LORET LEOHRB L H AT HRE
#BHEDICERIE NS, B3 VDAFS ZEBEMNA T & O®, BRESTTI7— 7 @8R HER L [14].

B MBhEPEREIL. VDA-IS (IS-IGES W4 S) U T, HPELEIBI2EET TV r— 12 X ICHRET S
EHLYT4 54 DHAESEER L. INoOMAGEERE. 2734 T ANBRTELL S EREINL.
INSOBSESI Lo THASNEHEO T —FHREMFITE, HEHH. RO I ZRITRA B LU
BLUOHBEERLZ ENH S (15).

233 fZ# d'Echange et de Transfert (SET)

75 A OB d'Echange et de Transfert (SET) 7 x 7 b id. 1983 FIIMEFHRIZHBWTA Y — F U7, HZEF
HRIDIEED CAD YATFABTOHEF —FX—ABENLELENT . #5123 IGES DENZERTER
L., Z2NHERELANWS S EBELA, PUTHERIITERABIZ, B 2RV —ME0OBYIDN—F IGES £
hATiEy | A%, BEICSRE. A B . BEUTFEAL/ - MEGEREL TR, (REIEEOESYHE
B, cAs0bhEMRLI T4 T4 MEEMDERIIEEINZELTH, RbHTLED), JORRT. H%EF
R, IGES BRI mnE WIORHRIGE L, BENIC, (tEedE, JERLL, ZRL, #BL. £
B AEOMEEXETEZ0ILI7S5 2 AORBIC o7, IGES HHROBMEAICER oM DIc#at TN/, SET
CEELRESNESIH LA FORAGES I UM EEHEETH >/, ZORMEI. RS CADICAM > 27 AfH
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TOF—¥HEKME. BLXU MO OF—FE2BETH LN IBEROERERLTWS, SETON—Y 3211,
FEEa ST T IUERBIChG,. BRI BT o, Todiz

. BRI S BF IT RS % SRR (L

. RAEN 37 - MBS LRI DV T OB R _

- FARORRCEI 5 —EHERIET 2200, HRICE L TIRES N/2HEE S CHEREIE [16)
HEREENT /.

GOSET (Operation Group for the Standard for Exchange and Transfer) 3. SET D#EHI7L B, REPLIUVEELRSET
BEBDIZ. 77 ACBWTERBIUCBEMANEILU MR TES, GOSET f{#&#H1L STEP OMEBLUHEE
B 1S0 10303 NOH — VA2 RB T H5HENLBNIETLHS [17).

234 CAD*1

1984 SFICBUNERE . B 6 HEMN S 12 OBIEREGET. CAD 1 ¥ 72— A (CAD*) &MEEN 5 ESPRIT
Oz bERYLE, COFOY ey MEEE, WEEFAT—ATRE L UERERSIRICHT AT -y 25HR
ICHBWTEERTA >/, STEP OESEEEKII. FT—4OEED. F—FEFU L TEEEHOCTERILEZREZN
TAF—VOEREZERICIL TR, 1987 i, 20707522 MERAS CAD AT AT, #®TD B-REP
UABTTINORECKEM L7z, CAD* B5#H11. SO TC184/SC4 DHEEDBH)M S STEP BRI TR, TO
—HRRELFEPTHS, STEP OWREFT ) > FBAEDO K YL CAD* I EE [18) 2D & TWTHBH, Forzy
FOHREERSFICSITSSTEPHRCE KSR,

235 IGES X FiHRAP TRAZ N LM ?
LIFOEENEOEBERIZ L > TOBRB Tl o7

o HAHBOMEBIUEXTAT UMY/ =L /0, Ty TRELORIARBLDIZILTNS,
o HEORHEMTOEERLELTS, IOHELHE,

o BBESU/ 7 MU T. BEELEBIVT I r—La VBRSNS EE EIRBE L AT A
o BSHROHSOLEMIIBITLHBE~DEE,

s SATHATINEE~ADZ—R,

AS s v sensEeaI s s EN ST RN ERarAR S EsEeR AR AN AR RSN
Larry (Y Connell (then of Sandia Laboratories) recalls. .. [
remember the IGES quarterly meeting aboard the landlocked
Queen Mary liner near Long Beach, CA. Most of us slept in
staterooms aboard the elegant vessel and strolled to the daily
plenary session after power walking around the ship and
having breakfast on board. Much of the paneling in the less
pricey staterooms was bird’s eye maple. At least one of the
plenary sessions was held in the grand ballroom under
massive crystal chandeliers. Many representatives from across
the Atlantic and some from across the Pacific attended to give
the conference a truly international flavor. Brad Smith
. . e outlined his notion of what should be done to expand the
=i G‘)’Z‘:Jfﬁ@ﬁ@?k% U)?ih"% HiELT, % scope and vision of the next version of  “the standard.” In
AR DERSLITEITHEE T 2 Tz, 1984 the months that followed, a select few (guided by Kal Brauner
1£5 AiCid. IGES MBI R A2 OBMEHE  « of Boeing) began defining the requirements of what is now
BN, TORE  Boeing tORETH known as 1SO 10303. In early 1985, the Queen Mary was a
fitting seiting for the launch of such a gigantic venture.

FHIZINSIT BN BLOTHD, Bicik
~Jzk DI, IGES VEEEB RO T S HRE
BREETHHD. FRFICHETNLRED S
HFoTh3,

24 The PDES Initiation Effort

1984 FEETIZ, CHeoDESDOBNNKEF
A HEMNII 2 -T2 CAD T— ¥ W
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% Kal Brauner 78, IGES QMM SMEMH, 7ot v HOFREFEZIENT 20T, RO IGES B E
DEIREIMERITBMAEEERTR 2. COHHAOCERIE, PDDI OREB K THRINTOEES S OEMT
MU 270D DTH o, BFID PDES (Product Data Exchange using Step) 3 1984 £ 7 AIZFITE M. 1984 £ 11
AidE LR — A ENE, Chod LR — b, pDDLICERIL 7= PDES FRIAERICH ¥ 282 ML, &
GILEAA— P A - a3 EREEERTT U TORGII B S DWW ABOETII BTS2 ERNSELEE AT
7=. PDESBIMER T, MEEENSTHMNZINEERS, TSRO TE&NL) BE8OMA T aHEEL
T, BT NBsEsEbNE, £R8KAF— <7 U r—ra yEFNbEREI N, BBFEERE
FUXYEET, BRESMEASBRNTES ORENLBOUVBET VIBEERETILWOMELHAEL .

RIS L AT ILEE, CORBRERTIGES N—F 3 3150 ETHIL TH. LHLIEEOKR.
PDES &L THISNZHOKEERFENTA L. PDES ZHHERIC, STEP DRFEBIUERELEEHEYT S 150
TCI184/SC4 I K » THBENERALERTHH 2. HEI3E T, PDES OFEB IV I OMMBIELICELTES
(2 R

2.5 WA L TRKO T % STEP IZHA AN ?

FEMNEY. BRESKERESHE (IEC) HETIHZ <, ISOILEFEHSNEI EEFRBRICEI ALahb LG
Vo STEP D& LRI, ERN—VIZIGES IZEHDIE 5. IGES DA I FNN—T 5 iz, BRBIUET
ARITET AT —YEED, CAD V65 OMMEAM D Al e®lM T —F~OMELZ Y V£ A FENTRE
Nt BREFEROFHEEEHL L2803 FHMARSVRENLZOIF IGES DH2MITE>TheoTH-
. IGESHMEER 7 Uyr—2a/EBREOFEOL S, FAREIZ 1983 FOHREF) 7/ E#HHL T, IGES
DEON—2a XEBILBEBRERORERGEEZ[ML I,

MR EROSE S EHI, EAC RIOBEER L OER 0 SV EREBEL Tl 1983 EHEICE. EACK
AT ERA B DI, 1PC (Institute for Interconnecting and Packaging Electronic Circuits) & &8 Lz, 1IPC 55| &%
2 CADAM 1 > # 7 1—AIEREBE. IGES EACHET) > FBXTN CcAD-CAD BIBEEE O FiF T s
HEAME DR IDEETH /. ECA DA%, ERBBHFHOMEERERERICAY U3
BT EARAIT DL TIIMAERATEN., TOEEMN. IGES PHELELIDELTHWERNEELEE LD, fHiEL
Horh, £FERFBETL2OTII LM ER U T,

2.5.1 AR

1984 4£ 4 AiZ. KE IEEE R AR ZHSISHFAEL . TN IGES MBRIChOREREER - OMBETLRS B
ZlEHT o &tk BICBLAH 5O, IGES & HBEIF L V) EDIF (Elecironic Data Interchange Format)
RO LEETH -, EDIF ORFEF I OELHIIBNT., ERLFEMN EDIFREA Y2 -V E&ESH
LZOTRHELAEBALTARBME NI EEEHTLAN, TOFHEILIGES & EDIF CHEES G, B makig
R¥IrBIAAEYOBHTOREEZHT DT TWnD, OBKEREMRRIZIZ IEEE 702 7 FRIBER (PAR)
P1076 12k - THRIBE N/ [EEE VHSIC (Very High Speed Intcgrated Circuit) VHDL (VHSIC Hardware Description
Language). ATLAS (Abbreviated Test Language for All Sysiem)- 33 & T TISSS (Tester Independent Support System)74 &
HHal,

T &AL FBFIZ. Westinghouse #EDETREN. KAELTHA THOMET HIEEMFERCIELESELTSHED,
CAM-1 IZ £ = TRTF A, O BRI AS LT/, B3 IGES M8 EAC & 1EC TC3, XEEBIURAER
BEORE oML EERL T, BICNBS HfhoE R &4, od U A THMNE TCY AEER

7 {%iZ EAC (Electrical Ad-Hoc Commitiee) & L THISNBH LTI/ 5,
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£ SC3B DREEITHE L7z, TRHAERIT. 1ISO TC184/5C4 O 1SO/NEC EFEEL ~ L — 7Lhﬁ%n3®ﬂ5&ﬁ?
het &‘-_fijt,o

ANSI 250 < OB B L USHKOMBAD, Bl T 2 ESERECELICBT>RBBIUBABH OB EEE
DFES LU Bu-eBEESNah ok, BEBIUETFUET— ¥ OFEE(LIT BT 2 ME THEE ST
STVBETIN—TIR, BRI F 4 7REDAR A —, BLIUFEINZHAMERITHE LR OEEL S
MEENTWz, HEALORS TR, BUBEZH->THO 2 DOEENEBI N b Tidfaho =85, 201
DI -TIIHIET S SAT, EELAIFRASRBLTEA, 5 0RDT 2 ERE&IRBR SO

HORPAL—IMEAL Tk, SBORHEN BB IETIHEEOEIN, HRELEENEANEEEIETS
ERL NN DA DEEEHETLH I LS o7 MEMICESNAQOR—FOFEL - FHESNTEH - 7=, i
BEHMENOHHREMELRNFTEEXET I LERADE, FyXROABEOKXEN, BE CAD Y AFLE
FEHLBEEOR IS T birir o,

1988 ££ 2 A1TI3. ANSIASME Y14.26 (IGES 2 HHE(M L/~ BB L) BUTOSRMT, ANSIEBIZDWTERLE |

FRBOMN T LEEHBELARAMICETL TWA I SNEEEB U TS, ST IR A 4
(IGES) &7 7 r—i 3 VA HES, ErRetTlid (EDIF). ETFERCRBIUN Y y—Uige
(IPC)y 35X i) — XDt H KT VHSICVHDL (VHDL) M EMEAD S>> T3}

HECE N BRI BTN T HEEE I Th<, #N513 ANSI BEHTEEL ., B CALS SRS
BTERLEAR TS, COBMH 5. 1988 FI1Ti3 BIA FEIT B LTRSS EINDE - S0k
272 CAM-l Q#fA— b A—5 2707 5L (CAM-LEAP) YR — Vv —REEEHOL I e LM
2. BINHE L Boeing. Mc Donnel Douglas, Allied Signal. 1 —A MR >»a¥ v o, La—Ly h/Swh— K
Northrop. The Plessey Company. Westinghouse #£. B XL IXNIST Tdh o7, 1989 4E 2 HiZid, FIA i3 M3
SN/ CALS HET —F MR BN/ L F- FERERIT L.

CALS/EIA L AR— MEI TFHELEDLIZRSNIEELTHED,
EDIF AR OFREL BEEHL THD) LiliNTnd, 0
Li— M ANSI EED 4 DOWTHNIZE > T 701 7))
BREVHEZNTW S22 TITAEERL. Z0FMizdh &
TOTEREDBEHEHEZRL., ANEDICIT bk
FEF L. COREINIBIKE. LR— FoEREHty
L 7= CAM-1 EAP R-90-EAP-01 R BWITHAS E -k 57,
IR DT E N, Boeing @ Milton Piatok I, 1989 {E& ANS]
~OBMWT. BEEROBREZBEHL:

Howard Bloom recalls... When I was asked
by the CALS program manager to lead the
karmonization effort, I had no realization of
the sensitivity of each of the standards
development organizations. I had to be
extremely careful at the early meetings with
the words that I used. One phrase that might
favor one specific standard sent the
consensus building activity “two steps
back.” It took hard work, keen listening, and
great diplomacy to drive the activity towards
accepting HPS-100. I don’t think it would
have been possible if I had been from any
other organization other than NIST.

%

42— AT L, T—FAF—3 3
BLUTHNC [HEBH) BRI ORy b E%E
BAONTHR oA BT 22 TORKBE2ERTS
BTFRMIT4 >OBEERTHR— LTI S
o, BEOEHS. CTHESEEELETL /7 o2 T70a00T, EXATHO M L AL —FOdik s
TOROLGNDIEEBRLTWS, JOEILHE (HITHRETHIUD QEFICHMT. MoiEb
29, BB 5]

1980 &£ 11 H. NIST MBEEL2 8T - A2REL, 2hAEIC. ANSI OERA— b A— 2 g LB/ R
(IAPP) % & TORERT—7IRHE (HPS) WEMME L TERITED S,
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HPS i3 DNEESHHRWL. FRICHL T NIST R EHEIHHBOREEHEDL 3 ER4EBEVRA=—X
B AR, EEEEBLURAE. VIUBXUTFY /0P —T&HS, McDonnel Douglas (BTEN NIST R 5) D/
NS TR ad A oY — L BEOFy OSBRSS EELT,

HPS RGO/ ¥MT. 4 DD ANS] ERERMS T L HEB LYo Z #BEL. ASYHPS-100 THPS HE S
EFINER] U THBERESLOFBI1RENELEZETH 1,

CONCEPTUAL
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i
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E
;

§
i
5
!

L]

MODEL. ' "

RiME
coyMaN.D  EDEF s
MUREL STANDARD LWL

BINTRNE |
S waﬁﬁﬁf'

Tl DATAMODEL 1 v

e T e
lvENDOR B |

i ramaanin, ka2 e e,

[VEXDOR C |

, Wy do mol expact to kemontie the formats wikch the EE simtdards Rave dgfined, but we do ;
i exprol to harmoste (he produci Infermarion represented by thest formets” Sioadod. Devvinpars !

| Coprdwaby Canmeil 7P

H
H

K 2.4: BRIAOE EOFE

HPS BHfI #5560 ELTROL IR T IE A E2REL A, T 4 DOEENEENIC STEP N TR2EKIC
BEINEHOENIIN—TOPHOESERBLTNS

Jat A

Tk~ et

W EF I

BT HEEEROFNENN S, BERSEHTTHDEEHEBRIIN T HHEET » Of
BRETIINERET S,

2

HEEENT—FF 4 7 aF OBGETNIBMENS, ERISEEsND, HEO. @
—BIUFETIHERAIRNENE, FEAL, STFEEREZERTELIRHERLTE
Es o L TREEND, EETTNICIEBREROINMI. EFFEEENAAS>TNSD,

it

BEOTFI OB 28U TEEMNOEHREERT 5. BOEREIRITSEEEER
WORBRER (REF) EMERT 5.

BB
ey Lisdaid
ooy

- - - L d

A
7N

#a
EFND
RS

i)
T

ZiEmEE
74— b

HREG X HEEOMNE 7 71 ELET 5,

ik

RBIN, EETFINORTTNSNG, RNTT I ZHET S,

B L |6 O

HEMNTELE, STEP 0BT 27 FUr—2a »B8BEF I (ARM) #Hi & L THD
EFNO—HERET S, BNETIEBREERGICERETI LB TES. NHEE
AWM N D,

STEP & D&

STEP N TEIRE(F D -y TR E AT T O —8id, STEP FHEEICHE U TSTER )
J—AERTFIINEHEGEND,
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SOt X ‘ AR~ DS

AP. CDIM 2RI T 5 | BT EHEABITH LU T, AP (AP) BLU T FF X NEBEMFHET T (CDIM) Z %
5, AP HEIES LV LEEELOFHESRT S, EENAN—LALEROBIEE
BET S, ' '

#Z21:HETOEZ (Vi

Bz, BAOMBOREMEBAI TS L ERMLE MHE) L2315, HRETFILBIVER~ORS O™ AN
EEAIG O &R 2T 2B EF A7, HPS K ANSI @ CIM ERFBELOL L TEHMEIH., X5 TOERTO
U—¥F =7 & LTHBEETNALN, IECENERS (TO 3 06 & CEBMERICHBEEL -, FOESY I —
ZFEEUT, I[ECTCO BB ERE. SRR CREEOREL AN F BT 2EGETTNOBERETZ o7, NIST
REHIL. FBTLIERBIUBTIEREIODHIT. [ECTCO KBV TEELTRMBEH L BEL TnD,

2.5.2 IGES /0 & STEP ~DEIHBIT

HETDA-N—NEDEER T STEP 2 > /=it A S WE OB 2Tt 3 DL T 570, EAC IEMFE
BELEP AP (LEPAP) ZREL. CNAIGES N— T a X 5315 HENE. CORKRIZZIEF D5 £ TOFHE EAC
FEEE T FNF BT 2 F 0 THETMZITHS. 81T Curt Parks I L B NIST Y L 7, ZOETILIL, IGES
DEEIOD LTS RBORI T4 TIZL D REOQRR. BIUVTOMEL LBEOD E TOEEEZEE N,
ANSIHPS LS L A&, EF L DERAENALERKABENI DL TERLE, ZOEFAICHT2EERES
BB L TMEFEREBRN A0, IGES NT 7y FXI 208 —F o b AP DERICAGTRE L, KEiE
Hav R, EH&BEREY Y —. WRBERRREMEEATH % [19]. D IGES AP Id LEP STEP AP O
HEBENARERETH .

2.6 STEP ~ D&

ANSI/HPS-100 €T BT B LIEITH. IGES EAC OHIHIERE. EEDRFICB U AEREFT) 7 icEL
THEELAEWC OO —BA L EE B ERMEL T

. F—LOBHENE -SELERNLE (FO0Y 57—, DBMS. 47V ¥ FEBHROEMR, HiiHE. EE.

HERE. BifEE. Hal. EEFELE).

- FHEY VA BRIV -AOEBIEELAETOI 2 Z FF—4L (6 ADE 12 A) BBETH D,

] PET — L. ABRERENLE TNLAORED, HEBLCHEN L —Z2 7 ARV 2T 08
RANEND,

. AL —F— Ly TR EA T SN EENRETH D,

- EMZE-EEI» S OBMUOEHRSANETH S,

. BRI IaZT—al—F—ANTHRCINEE®/E-II 220 -3 VY 2HS,

. MR RREOBEFE - ARINER, BEBLIUMAETEZRBL TWAIEMBBETHS,

. WELEF A V—HRETF) CFAEBETHLA, I 2 — VRSB, ALTHANILALE
BEDTH5B,

IGES HEICL DS s NF=TO/MORNE :

. EHT, BARBET ICHERTES. @bt TRERIEE] DM
- FEOEHRERMAERICREENTNHS,
- HEAHE (RIK3 A7 LA TOESE) SHHATELZSOLMERITSS T,
- BERILICMF I OIS LSRN S D —CAD R Y- U AR, CADTY /0
—FEAT AR I — UMy,
- LS DEFNAT 1 AR B,
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IGES 75417 & ORAMBA TS, KitROMST - 7 EBECEBEICH o

. SRR EE & s hid e S 7,

. Y7ty FCRETST. AP BBETH S,
. EREMNTSAOOBFERS TEARAL Thdl, LEOBENESRLENS,
. BT — FTHERR, TRCHT LB G0 B OBENGENEZHATHR2H0ET S :
- ALTFFAPBERE 2—RA1 > b (EBEECBERTRAL)
- HETE DML
- ERFTIEE F N AH
- 3D DEERE LR
s BEAOTIYTITIABRERSET. TORMREROE | MICRESNABENS S,
" AT LA OBITRBILERNETHS.
2.7 o

NIST I OBREIZBIT L HELTHRETH -, NISTHEBIRER TR A EEMEO W< DM EWT, EEM
SBEHEEL TW

+  ANSI ASME Y14.26 O£

»  IGES @D E

= IGES AR DEHER

+ IGES{IERANDEEEET LV v —

+ IGES iy, #3t&@EiE (AFC) MNER2CRIBE
+  IGES #lfo#iE. JEt&itiE (AEC) NNBREVFEHER
» 1GES/PDES il Dk E

»  IGESS/PDES MEEOFHR

» IGES/PDES M EEZRE2OME

v BRELAHTEEORE

»  ANSI ®BF -y EENHERNEEO Y- L &T Y /0 - BEERE

NIST OHER. IGES DR AR & & UL OB OENIRERER, RZRRE BT TR WEREREEE S I T STEP
ORFBL IR, BMELLOBRGRLARE ST I EETERYL, B 253, AT -y EMERICEL
B4 Q¥BROEEHLFENZRRTRLALOTSH S,
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Historical Overview

iﬁgm:;‘: initial IGES
) (1979-1881)
(1870-1981)
PDDI
(1982-1987)

| |

AN XBE ISO TC 1B4/5C4
and IPAD {198':}9
{1973-1984)
SET US Harmonization of
(1982} Product Data
Standards Organization
{1988)

Initial PRDES Study
{1984-1585)

& 25 W —VIEEDRED

HLOEBICRONTBOBENANLE > TWE I VST REREMSBERN. el RICREL -, i
WEANTHE, XOV—RUMIZ, 20LAFA2—RICBHT A &L, MiBs%>0TIdA<. Higs L
DHEICEBRTEIOREVND ZL2RML . EFEOENHEFEBTOEEROEL &, BESSELICESE
FHROLEVIBWRT, JOMMCEECRETERAUREER- LI, STEP OBESIT L - TFOETAREMEDS
BEMIE 4, ExVIIERYE(L E N CAD ZEHUEEH RO D EER DL Z— A5, M E STEP BAFICHITTHEML L
72, 1984 T, PATHOMIIRA2BROBMOXZISRENHGEZERLTRALOE. EFE-ALLTL
o,

21







w3z
STEP OB — SR OE KK

31 BUBIZ

FAFRITESTEP ELTH SRS 15010303 3. EfTPXHBIUFELEOERIATEILDIC. W< DD
AN BAEHT. BBLETAITFT7E2—RIELES ETEALOY L —FIcLaTHEHRERZNT RS, °O
LORTATFHREMIBRIIED, TNAFLOTATT, EEBUHI N ENETAF TR AL DY
N—FIRFHNN, BRIZE ST E0nI3 A UMW T VL, B2ETHIDL IR N —TOEEFN - F
DTAFTORABLCHELNTREBIIDWTENA, ZOXIRIT I HAOY-r #)1id. PDES 51 =L 7 F
TERY. KENHMICEEREL T, %9, KEO PDES SEEFEED STEP L3R ENTH A, &I 0RY)
tLISO TC184/SCA R/ I — TN TOBBEHEN A DT>/, FOMELBEL T, CS4 13 STEP BX U410 PDE
FMEFE I B 2MARTFRELT. FOMSMEEERBEL &,

COETIR. STEP BRIZB I B L 4201 22 MEIZEEL BENAI T2 M EETT S [200% IS0
10303 3. TOHBAZE 20EL LEADELZLDOTEDERTH D (STEP DERIZ DV THE 28 EBHT5), I
NIEEHELHEE AT LB OSaERODLEEIZL > TEETNA, 150 10303 @ X517, STEP BEFTA2LTH
HEENGRECRENE, HEHIDBHLEN v r—2 REARELNyF—PIRTHANTIEMET S | STEP KD
EWN IGES HLENEZBALBZWRETEMT 2. BELEXAHEAR. STEP 2. F—¥AMTHENEEHT
SEVTLRL, F—FNEAEEKL, BLWICESEFTTONSIMEEETEIENIATH 2,

32 STEP DX D

1984 £ 7 B 11 B2, BHO ISO TC184/SC4 WA NISTIZBWTH» R, BIMEIRHFS, 754, B1,
AR, BEBICKETH- 7. ZOSHEOEMIE., WROSA 791 2IIEHEL, BRIV T 5T 4
BRI LN, PRINAERTI Ea— e NZRRE5 LV EBRT SROMBIEE IEICT 2, EpsEE
BT DIETHoi, WS DHDERE ) HIOFLWERCHTHEMPEE, BENEBERTHE,

YSTEP 215010303 Db & T A N/ EELBOE L EDEH LTS, BB 2 BEOBBOLT NN LR
TENS. RYIOBRIE RRTETNT-FXBOEE) THL, BRAEFINOTA T TIE. CAD (CAD) ¥ 27 A
CERAMSEEN/LOT, FITHT—SOEFVEIOLWITHHEEFNTH- =, I 1 D08HEIT 8T —
SABMOERE) ~OYENZTOBATHS, I TREFEMLBEOTRNS, BT -IANEEHNBRIL T
5 (ECESUHHRET—FRTOLRETELILETRELTND), TZTSTEP XHELNEDE 2 BHOBETHS
MTETFINEVDBRIBFOPIIASEEETHS, [ EFNIEAF-—TRETLS IR >TWSE (TRbEEE
EFNOBHEDIILEROT—FHATIIRS, BRNLERBSHEER VW HERBEELETH ).

O ZOREO—ER. T 1984 215 1990 OB, Danner. WFE TSTEP ~DIRR I N SHMA BWREFILF—
& ZEHOERYE) | NatlInst.Stand & Technol. (U.S.) NISTIR 90-4295 ; 1990 £ 4 AN SHESI AL LD TH A,
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RE 1 (Gaithersburg - 1984 £ 7 )
SC4RHMBETINT—F OANERROHF L WEEIZHIT 24 BEREERL . JTORREE, KEDIGES H

KIXPDDI. 75 A®SET, F1Y/®A VDA/BDMA-FS ;64:0’9@03 NEDO Z 5T EHED 751 =
TTFFinbETLHLOIn B,

WA 2 : (Gaithersburg—1984 £ 7 A)

SCIILTOEEBLIVEMEHERALE .

BE BRI 7017 NERL, metda o F ) Fr 2RO T ERL, bR asERizISwTI
Pa—#tENBRETINEMRT HEROMIBZTHEICT HEEDER,

B N—Ta 1T 2EERRM. 1985 FRFETIZ, sC4 DEDEREMICRD s,

ZOEORTIR. STEPHRIIBLTOEEAMSE. F5#. J-F-LLTNSTERILL,

IE S (Gaithersburg — 1984 £ 7 /1)
ISOTCI84/SC4 LT T R 74— R+ AZAK (NISTD) L. ZORBOBEEFOZILiIHd 2%
EREFS. LA 3 EMO ISOTC184/5C4 DEEICAKFER T L 2RELE L

P R, WA LT R S AR A N TRE NS DA OEEEHEL L. RN ThLE
BT, LB SO0V I AL BEFRUAEDRRMG AN TEVSRBEOBR L THBITONTHEN, &7
Zo-— %%i%h%hié<%f;ofhé BEOCHZI LD ARBOHESY m%ﬁ%imtﬁ_%. Eﬁ‘tif?
ML,

William Burkett recalls... I remember we
were sitting in that small, hot hotel
conference room in New Orleans,
Wednesday night, May 2, 1984, about 11:00
pm or later, in a meeting of the IGES Edit
Committee, In response to the challenges
raised against IGES, Phil Kennicott, Chair
of the Edit Committee, asked Kal Brauner
(Boeing) to research and prepare a report
on the “next generation of IGES. ” This, for
me, was the “start” of STEP.

HETD IGES M. RE 2 OEREEE L. ZOEER
BE.0 %R L7z IGES MU &~ 0 HEEITiE, STEP @ 1SO B3
EFXHTAEROEMN OFMAFHASENSS, KETE. &
L v Z883 PDES (PDES) & L THREE N/, O AR
WM T B, IGES MK 1GES/PDES MM (1PO) 1T7s 57,
At U TR S IGES HE T <, PDES BERICHI
shi, ZOX3REEMBITORRE. BEFT—FEFTY >~
FHEEES I ETH /. EEMNT. PDES IIXEMNME. 180
© TCI84/SC4 ~@, 1SO 10303 DETa &, L TIERITEESTH
Thb,

IIIIIIIIIIIIIIIIIIIIIIIIIIIIII-

BESIISCAMEL L TOERICBITH Y —F— L U TUNISTEREL L/ NISTIR SC4 HHER (ANSIDAD D) B
Biz, NIST BEEEI, 73y R AIARZELCT. NEEESHNFBEI N, SCG4 OREBIUHEE
RELTHBOERATNS, XA NST ORRICEDHEHERS 184 75 sC4 FHRICHEM I3, ANSI i3 NIST
DEOEBEUDTND, BEOIOBRBTR. EEBIUEROWVWITNOETY, BN AT -9 BEEHERT
Bz, 10EL FICEH 3 NISTOTEES K UERAMENAEIIRL L, b THELAN -, TORE
T, BRF—7EEOHBCESES FASITHERL TS DOAN A | FIffASIFSL T, BEASERO,
a5 5 SCeid. AN STEP ME~ORITH B /ZRKICHZOTH 5.

0 WESTRHMREBRT (NEDO) 1. U — RREDZ -« 707 BEUEQUOREEE T, 1980 FARPMIC
AZLTFTEND, RBRERIIHT LT ILROSEETL o, ThZBICEHASEOIERIT o2, F#
THiRENB CAD-CAM F— ¥ ZHH#T+ > ¥ — (CADDETC) K2 27iid LR — B R UEM O =REL TY
59

"' NIST @ Manufacturing Engineering Laboratory O 2 3 A [, 1995 £ 10 A ETHEBIUREEHD T/,
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B2ETHRIZIBRAEL I,

The PDES Initiation Effort

PDES Rt [22) &, TNIZd > T PDES 7 PDES IHET 2 ARzt dar

HO. IGES MBEROBEIMERE L TIhE -/ TS0 7 MEH) Y0l s FTho7. DSEETIE. 2 DO
EZHLLID, WHET) S AIEEESTBASN:  BRNERSE L MR T YDk A R Th 5,

3.31

wWHEEBRGBEE -
[23] D4l R— bid. PDES

RO TR TH D, &

DRI I DOHBELTTF I
TV —DHEERETIH
BOERATENTHE (K
31, JIliCa#EEE TN
V=AET N, BTN
NETNNH ST, BEETN
WHHEEMRO7 7 r—2
s vEHORR © HiRd s
LDOTHo/z. VI—REFI
HEEOHEE T Esk
Cf) 1Tk o> THBICHAZ
hoaWeHgoNEsRET
H5bDThH-> . WHEEEER
ETEU Y —2EFIE. 2%

BRAVESR RS

ST NI NN NN PN TN N TN F NP P NN NASARAN NSRRGSR

Curt Farks recalis... I remember fondly the meeting that took place in a red
brick schoolhouse on the Kansas prairie. As part of the PDES Initiation
Task, several of us had been asked to assemble teams to construct domain
models. When he had completed his preliminary work on the models
received from the teams, John Zimmerman, as technical lead on the
Initiation work, called the model’s team leaders and others to meet with him
to go over his “qualified and interpreted” candidate integration models.
John’s company had leased a vacant school in an almost rural area for
activities that would not require a security clearance. Obtaining a deep
understanding of electrical connections in terms of topology theorv was not
easy. Occasionally the meetings would drain folks to the point of dead
silence. We would take a breather, gazing at our surrounds: at rolls of
oilcloth maps on the front of the room and the long wood-trimmed windows
which were opened with the use of a tall pole with a cast iron hook on its
top. Or the glimpses from the wide hallway, past the door with the worn and
waxed asphalt flooring, and lockers lining the walls. This environmeni
provided the gentlest pull back to reality and values that only a prairie
schoolhouse could evoke.

D7 TUr=2a T U7 EHBUEEN T 74 74 BELUHEE T EB5L00L0TH o~ (THADOEHE
BEIIREEEFT O 7T 74 BEL LW, FYo—/ULEFLE, S8BT & HEEE T OBREDIE
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 ResourceRgiosy
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HEF >TWBEEZA LN, KITHEESEF TH o7, 150 10303 THEREFIL & BREFILOTHHAIEFR
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ST WEBEOSHEOLWTNA—DIIESAEN TS I ENTELMD LAV, EXPRESS HEHRIZ McDonnel
Aircraft @ PDDI 704 F 4 (44 RASCAL &L THISN, ©A5T DSL & hik) (F— LS8, Folda—
T 5 AMBEIZE D Doug Schenck™ S38) MOREL. ROE->TAS L, pOD BRENLRGRSTER, 7,
BEEOEEE. PODIOFEIILBECARIEFEEALE N,
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3.4 HEBLFHEETIV (IPIM : The Integrated Product Information Model)
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LI FYS 4 Thoboh, EEERIU It s TRFHRTRESRALDIIA>TLE 2!
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EREFEELE, a7 hoRxB A 58Kk
DB BETHL I LG sz a,
Hirdashiaha . Lo T H AT AEC
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BT BHOFERRE, QFER LT T
AT ANHEAORBIIGEICES SR TR
FoHpEEENaho T,

IPIMDRL T4 T4 LNILOBEEICE, 22
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Jim Nell recalls... In the middle of the integrated-resource
wars we were continually trying to fix on consistent meanings
Jor entities. The UK ream of Howard Mason and Nigel Shaw
distributed the following cricket rules at the meeting prior 1o
Heathrow to highlight the integration problems. ({ wonder if a
machine could parse a product file such as this.)

Ins and Ours of Cricke:

Two teams of 11 players toss a coin to see who goes in first.
Team that is rot in goes out.

First two players of the team that is in, go out. These two stay
in until one of them is out then he comes in and another player
that is on the team that is in goes out.

This goes on until only one man is left in, then they are all out,
apart from the man who is not out and both teams come in.

Then the team that was in goes out, and the first two players
of the team that are no in go out.

Scoring appears to be unimportant, but the ream who runs the
MOSt Wins.

Often it rains. Then both teams come in and depart to the inn.

(Who said integration was complicated?)
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RO —AEFIEFEALLED, BMMOLERTOLERSINE, TOEM PIM AEIIE > TRHICEELS
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RpiF EEEEEEN TS,

3.42 T OB TOXREOEE)

1980 F£18 %D PDES B /0P 7 MIHW T, Kal Brauner (Boeing) 13 1PO 1235475 PDES 0P 2 7 h ¥ —
Ty —EFHD T, 1980 FRITITHAEERE L /= & 213, Thurber Moffet (Northrop) 23 Z 25| EHWZ A PDES
OV b OESEEES TH S, HIZTHERNC poES RMROINEICEST T B E OXKEEMEE I TIHED
L7z, #®%BHIT PDES, Inc.& L THE L. PDES, Inc 3B Hx AZEED KK (1988-1992) 1ZHV T STEP
CHEASEEARELTSY. SALBEEE5ADTIITWS, PDES, Inc OBRHIL I OEQE L TRRDS, 7100+
b=y B LD Peter Wilson SAEHNIPIM QI 7 M BLXUPRABEDRRICHIZ VB0 ZOBATS >
7.

343 IPIM OREA KRR FEE

[PIM /3%38 L 7= EXPRESS F—F RSB HWAEMN, THIXEFIIN, EXPRESS VHRREZNTWLDERLLD
REIESHEELFEINT LN ZLEEKRL T A, IPIM ZBHEEIZE. IPIM XEES L TRICKTER [31] &
LTHSN SR SCs HELBARA B/ & Lz, EXPRESS (30] QE#N—-Y 3 Y EHERABOEERLE. ®
THERED. SO EEEHRS OP) L LTHREFINSL, SC4 IBFE 29 Itk > TN, JO&E, TEEOHD
MOMEEOSRSE L TRBINTW

s [SOTCL84/SCAH/WGL N279 (B 7 7 -1 L HEiH)

s 1SO TC184/SC4/WG1 N280 (EXPRESS 7 S 7 7 1 W E~DEH)
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» 150 TCI84/5C4/WG1 N287 (EXPRESS)

+  1SO TC184/SC4/WG1 N284 (IPIM) L—H —EHL 71 71 DHIA

Sharon Kemmerer recalls... The Tokyo meeting has the most
historical significance because of this landmark resolution. It
also had a humorous (to some!) start. I arrived in the hotel
lobby after almost 24 hours spent in airports and flight. The
hotel clerk, noticing my American accent, pleasantly greeted
me with a message: Jerry Weiss, the WG1 Convener, was not
able to leave the United States and someone else would have
to run the weak-long meetings. It seems he to New York from
his origin in Texas, only to learn that he needed, and did not.
have, a Japanese visa! So, upon depositing my bag in my
room, I ran back downstairs to gather any leadership-type
bodies that may be hanging around in the lobby. My search
vielded people like Nigel Shaw and Howard Mason from the
United Kingdom. We met there in the lobby, wrapping up close
to midnight with an agenda in the hands of our newly
SHHHDLBUTHE. —H, FHOAL appointed ad hoc leader: Howard Mason. It proved to be an
EROEIIE - THOETMIZERL 2FED interesting start to a very interesting meeting
BERIN50I2%477Z 2T, PDES/IPIM & SC4 L L T L L LI ey
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7 EMOEBEAEEFR O 1SO TBEEH) 22 ¥
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FONBELHSENE I > TWEGID, #
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. REEEMEITP CTh oz, R IPOMSEES N T (ITG) EMELE. COEETNL—-713 Eo 1Y)
U—ZETik) EEACNLBREFIINOEXNES 2RI LOTH -, RKED PDES i35 LR IZM /= E KA
FRIZH oW, KERIIBIEHEIZIE, FOPDES MEMFELE S THELTLUES ZEICERFRU T, KEIE:
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LTEREAEETD, PDESHSCARE 29 ICE->TEHESENTHS 1 L LT, "PDES" I3 STEP & -7 H&RF
—FEHIZE o, STREEMIIESRLO LU T, KEOE -[HigEE~ OISt EER I TN S,

Mike Pratt recalls... In 1984, when Brad Smith gave a talk in Europe
about some IGES data transfer experiments. The final stage of the
experiment was the manufacture (by machining) of the modeled part.
Brad commented on the size of the part, and said that it was actually
machined half-size — even so, it was some 18 inches long. The
audience laughed heartily at this, and Brad was totally taken aback.
But they mostly knew that the part concerned belonged to an aircraft
door locking mechanism. It was dimensioned in millimeters, not
inches, and the real part was only about 1.5 inches fong! I believe
that STEP avoids this problem by demanding that units be specified.
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INZ ORI, NI LN THEOFIRA<HULL (VA UT A VY2—F A7)

1984 #£IZ STEP 703 = 7 hASEAS N & S, T OEET 2 BHREORHIL LATEELEN =, 208
AfEICE, EROREF M 712 NICBTA2TOT Ty —a L osTaEQL I RMEITEL, BeirEs
THADITLELSSWABRT ¥ ORHEBLIUXEMNEEN T,

1988 ££ 12 ADKIERRETIZ, ST TN r—a /o077 T 54EHREZEML . IE 34 2iEES
/. SCISTEP DT N —23 707 71 M STEP BREOFOM AR L . BENRRIzAIT L4212
HedsnalErdElics, (P7Ur—232707 700 EWHEQHERIZ. HBET U yr— a7
7 AV OFTT B ISOAECITCI® OERETOEMMORAB THo/-, HHT S IEHALHEZ. ERICNISTHORK
RHIRS R TH o7 LI L NISTRTEREEIZIESEIEL, NISTIZ 1990 F1 B0 SC4 /50 Sz BT [
~OBH) ZEIEELE, RESARIDIL—X AP DEHEEERL TS« (SC4RE 34 THMENE (7745
—=2ar7O774)) SIS, TAP) BEHRIOHD), T

1989 F 6 HOD. RA Y7527 7)0 h THRES I 1SO TCI184/SCAWGT 2 T. AP (AP) [32,33] id. STEPATED
SVCBRT I ERETEIATHESKBI A/ -T L0 LMESNE, S28THEALS AP OBESIE, POT
TN r—a Y HMFEEERNTBOTHREIN TV, TOHMR. ) BT 7Ur—a »OBR-— 29
FENZRET A&, 2) TOT7 IV r—ra VTR L TIHRSXTRENSTIRATEEET T 5. BLU3) B
BEREOEBIRBET S ETH S,

1SO10303 ¥ —F 75 F+ T, ECILAPHBEATEINIDLTER, B4 ETHREIND. APOSHOERIIE 18
TEHLH~<EN S,

AP HEERHATSI LT, PDES ORBERORENT —F57 7 F v+ NREMICUH TR ENS, Z1id PDES
FIRERBE AT —F 7 0 Fr MRS N, STEP AR EMN 360 EOLFEERL THASFIF 28H0OTETHA ! =
N, RECERIC BT ST EORAICFEATECOTROD 1 D TH 7. I1SO TCIR4/SCH HBH D, #HH
BROBDALELLDEZFEELL LS EHA TV, YRR I T ADERE LT, 0%, R L UBmmA
BESELE, COLIRNBROTSAOBEI. S0 0—/NZ MMoiZHE, N ) - 2SN BE0NEOXEE.
BLUEEA N T 2 EREETNCI D B<HRTELLSITAB I ETHD,

COEBMGRRENZS I -2 SR, TRVICEEEZEEFCANLOMN, BRIIES) THoH, £<OR
MIZHNWT, PDES R B DA THRINLENOAEHR. sCiTX-> TREIhABRNFEHEIIAVLICR
HL7~,

TN =3 »BHEEF)L (ARM) . ERRE S BEEFCERICERLE. 77U 23 Y EEOEFLT
Holz. INERVIOHBTT VESORBEHEL UV —ARERD 7T I y—2a3>a25FFA MIBWTHE
HEhallitieoThiz, TNGIR AP OXELBESR A M T I -OICBVSNIBBETIN TS /-, 5RE
(MT) BLOTFUr—2a YERETF IV ARM UV —Z2TFAMOEHEHINCRET 2, THER ok
EFNOBEENAR) ThHot, TR, RESISFV V-2 EFILEHZERICBELS HDHMCELT, U
—AETNHEDXDNBET FUr—2a BRI NS EREL . BRER L > TR S N-BIEDERM
R, AP AMIZ L 5 THB I N T ([73-4),

BISONEC BRIEWRER 2 1 . 1T S oL £iE%T 35,
OTAP) OfrBEENT. 1509646, MEMO A —T7 L v AFLHERE AT — ) TEBTF2 AP OERICHETHT WL
zo)ﬁ

33




:5"Am‘ 3 i G ~*KV
[ MTs & AIM W iiTs 8 AIN Y MTs & ATV Y
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Resources
Reszur;e Resource
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[ 3-4: PDES FRIR{ER 7 —F 5 7 F v ) AP FIEHE

1
LY

AP BB, AP I T AR DBEHICELEN L EREMM L, LAL 2 DOENNDEFEGHENREN
T3, 1203, TR0 KoT AP TOSMHESME SN D 7O 2 OFFENEHMA (T7/4bb MT BXU AIM OR5E
BT BIEL WER) OBBRSF+ATHDZEAFERTECK. 312, PIMQY Y —ZETVR IPIM T
7RO HBAREAES LUERNAS ORI L 2 THEUEM -T2 74 74 7—LiIC. UHREERY
BN DONDARER - THWDH LS ETHo7,

BMRE FAPETDARM Z2EBETANBOFEERRT A I ENTEL, HARLRE—EL & AIM HilOMER I
HOH, BEAMCESEOLLIA O AP ICHT HEEEE. SRIARICEE T SEREWAL . [FRRICHE
TE; (THROBESHN AV APED D, BEHOHILOEMRTITEABLSN. BAHOHD AP
HEEEHENATETARRCHEL, BEXNE, 00, #F@T38RET—yOER—H LK —XBAERE N,
AP FERETY Y EHRICBUIZHF~CEHABKREZERT 2K 2ICEDNL.

3.8 ZOEDIZSTEP 75 T ETIINEEETEDN?

PDES BLUSTEP 70V 7 bid, BEOTFT 7= a VicHF@To8R--BLAERRT— 72 XRHT BT
FNOBFEA, BERATERL, 1989 EFFEF TIZ. 1SO TC184/SCAHWG1 SG5. T—F T —F T2 F v T I—
Fick D, A0 OEBNEBEL TW:, FFEEFIVORBEIRIENTOWEN, F—FT7—FFI4F v hIN—7T
i, BB L TSROSBEESUNEFELE | ZOHETFIUIENEND, STEP HRBAO v T¥ 7 AR
ELTHRBINELOTHS (BEAEOHANR AT v 7HRTSHS, IPIM RICEEFNSEFIOEED LW
TR, B AECZREAIZ. BBy 7 r—a Y BEETI (FOBEKREERET ST TR EDEFIC
THEWIFEHAUT) EXABIN (34). ThILscs OREEREZHAL TWEEEZ NI,

2 E T3, PDES BLIFSTEP 70V # M OBFHHEFOERRES L UHE & HARNIR LB —&E L
LTIFEENA. COISI. BENY Y—AEFNoSmcEREN. B BASEmEHEL. [SROBREICH
-l EGET D I ENTEE,

2O@ESN—T T, 150 TC184/SC4 PELT 2. IPODHGERSORHATT. ThENM L TR UEAREEN
BMFEaIhE, 02207 )0—7R, EFVHEBLUEES VT (by TV HARNTHEE) EETFMREGT N
—7 (ERAT v THRATHEE) Z2ERLE. 202 7)—7OHBICED. IPIM ERERICEICRLS3 -t
U AR T HIHDERIER SN
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3.9 — IR T — ¥ EF)L(GPDM : The Generic Product Data Model)

b sEsssssNsEEsEBIACENRSANELs ks a s Es TR R s R R Ry
Curt Parks recalls... I remember the informal event to win the
computing hardware goodies contest in 1989, Many of us
were working on STEF models, tools, and documentution.
Most tasks required better computers than we had been
routinely using. (The old VAX 1170 terminals presented a
problem when if came to EXPRESS-G models.) Some of us put
in for new computers, which often came with “nice” extras. In
those days, “nice” meant color monitors, stereo sound, video,
and CD-ROM players! With a choice acquisition often came
comments of “goodies-gathering.” No one, however, ever
topped Cita Furlani’s installation of a donated mainframe
Tandem Computer system. This large-size non-stop data
cruncher did not do mundane things like serving mail; it was
dedicated to handling BIG {vads of STEP data. It conld eat
our PCs for breakfast! No one else got hardware that came
remotely close,

1989 4F 10 A £ TiZ. IPOPDES#H )V —2A
MEREE, WRTFT-FETFILICH I
SEHLNTTIEREL TEEHEDHE
EHRA L, COFRBREHS &L BB,
BEHoXBHE - REHEREOMT. B6
FIBWTHENBRFINSHESNEHD
T#HB [35], BEML/—AF, £0kH
CRRSED SN TEAREORRORER
ReE, —BHCHESICERS NS ER070 L0
ERBEIONTNIIBLWTHRSLSLEN
HD. EEIBERSE, Thick o THEAE
BEBIITDLEDTELFRTH o=

AT IS S EE N FEE NS E NS EFEESEE NS EEFENESEEESENNEEENERS
AU BSEARENSSSINNAGNPUUNUNUNSEUNE RN UFR DR DY

3.9.1 GPDM #B T —FF 7 F %

FHE~OEBHEEFEOHRRIT. ABEEDT7 —F 7/ Fr 2HERAL . ABLETHETCOEEL—ETHHOT
Holz, BHRUEFHEOHREST. GPDM 2T OHLEEE L TWE, ZOGPDM i3, B—0BRB—H L FB]IZ
BWTHEHEF-YOHAEREZRA . ChZEFTESREAEE (Thbb oM bENINIFER) CELT.
HROT7T 7N r—a 2T A MUEELRORBREREME L. STEP T—FF 7 FriTBWT AP AiEEER
THRICRITTWARSZEDHELOTH- ! F/- GPDM BRI ERE, E2BLNAIM 25E T3 D00
WolfBin ) J—2BE L LTORBADBES L,

GECM IZ AP IZHT BN J— 2T 3, EF )V OBBEERELE. CNSDOETIVFHESIN. HEJ/—RA (R) &
LTRIoNDED T (H3-5).

APDWREELLT. 77U —2a BREFIN (AM) B, BEDT ) r— a2 TF A MIHAHAHIC
T 2RHBEOBRERAMIZER L. TNS5IE GPDM 2EUTY YV —AEFNOTRVANAZPFALE, 7
T =13 ABEEFI (ARM) . ZBXUPAIM OEREVWIFETGPDM IZF 27 A LK,
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IPO &NV —ANEBESCBVWTRHREINSE GPDM OYWHTAEEES

TC184/SC4 DT —F 7 —F T 4 F v /W I—FITH

T, ESSCHAZEDL. ..
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PASEO STEP 7 —F 77 F + 2B 2NN LR =E

EBAMEREBEICBIA a0 A

DESGHRHNEL L.

(IR DHBELEHRTHD) L. 1S0

BWTEHMNESNHEHIET -y OBBICHS L. BESdSE L

* 31 BBEOOHEETOE

BRRAZRLTWS,
STEP 7 —FF7F % BREROTH EREhsRRTHE
B ER
AAM AP It THBEhoEMEHET S, IDEFQ
FAYy—qrd 7o b | AP OWRELR2EET 2, Wik

BLUFH—a >

ARM AP FHREBEHEOBREERIZT S, IDEF1X, NIAM, EXPRESS-G
AIM EHELUHBRO 70— 2HEL T, ¥E 7 7J | EXPRESS, EXPRESS-G
F—aydrFEALCMGIIEATAHRTE
EOBRERLT 2,
Ef% FIV—a AAEREHEERT 5. F &MY (EXPRESS 7 5 )
GDPM WRTF—5YOB—THE—H L/ AXBLFER | EXPRESS, EXPRESS-G
EHET 5.
BaU -2 BFED AP ICHT ) - AEEEEET S, EXPRESS, EXPRESS-G

1SO TC184/SCa {E%43, BILOERY N— 7 (WG1) 2AF— FEEL, WGIDH ET, SHER

%31 EFULTEREBT U r—a

HECTWwW oM

DN N —TIEERINGE. COBBIZESG (F—F¥7—F 77 F ¥) BRUSGe (D) HEFN Tz, SG5
RHETFABIUEFN SR EE T STEP 7 —FF 7 F v B2 by T T TRATVE, 5G6 TR
ST L EESEBEX N, IPIM (ERER) AMER SN, BRERICHT 5 150 OREFRIE, PIM TR
TEFEHAMEELAERWI EEBASMIL LU STEP OB DAY AREREHE. W61 i
AP ODEEM AR L, EHEN, e nAF TR s BRERT -y OMEICHT 2 S65 DRM LT,
FEORMNEH SN, EXPRESSIZ IR BX U AIM RICHERAINLGHEE L TREIN. REBIUERD
HEEMEICTZ2DITE, 2 20H LW EXPRESS S BEa Nk, COHLWHEHEICKD. STEP @
HIRI D) —RIEF A oS 2N EIC R, TORLLWI S A EMEBTSASHIT, 1PO 4 PDES.
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William Burkett recalls.. .l remember the exact moment when PDES
changed from PDE-Specification to PDE-using STEP It was the [PO
Steering Committee at the Anaheim Convention center in 1990. In
discussing the relationship between PDES and STEF, Spencer DePauw
(from Caterpillar) leaned over to me and said jokingly, “maybe we

should call in Product Data Exchange using STEP!” The Steering
Committee thought it was funny — and a good idea, too! They

310 EH f T, HFKT, immediately voted to adopt the new meaning for the acronym PDES.
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%.STEP Z /i8G5 — 75
EHERTOILIICERLBBLE
Dit. BEOC OB EIZBNTT
Hol,

EFU S EHSETU AV EB LU TN ERE T 57— 7 F v BRI, BHEAB L SIAD L. B
BEDVH o TOBL S STEP WHBMT AR LA D1 o 7F It ni-, UFICZOBEHII L Tik~aDiz, =
DEMT - FEEA S TF 7B S EORBERAOHBAERTEOTSH5. Ad Hoc Complainers and
Gripers Committee A8 L TWAX DI, HBHEICHL CH1 -5 A nRAEFEOIEMEETHS, Ll
—ETEH-TH, HWALEBEEACIIEE SN, ftashiidhdaobhn, 1—F @RS <t HasL
TSTEP DEAEHICHE SN, TOESEMSTEP Z2HEDLDIZTEEER, BATHES R4 L,

3.10.1 I—F—NNLy PERALFES R EEGRE

DY —-BRBEMHE. 1SO 10303 BRI TOMARER ST AL I EMEFINT I, i b T A s K Nt
ORHEE. MAFEET ) OFRIIERLC) Y A EO - — TR E TR T AL S ITHE A NS -0, i
HLHRTLHED (KET7 a8, —F, I—F—EEAARGRE. ReOERSERTIZHEN AL, XA
RIS OURETHY. AL T L —F—ThHot. BWREHTOBREE R EDL . BEEEBAT6
DORRBICRETH BN ok, BRT—FEECHEEICETS 2 DOBICHEREN (7L —v—) i1,
NIDDESC £ LT CALS TH o 7=,

3.10.1.1 NIDDESC

BREERTZINT — 5y RREER RS (NIDDESC) 3. REL%EE S RGO A P EEHETH- /-,
EARGZ BRI, MESEBLURES AT AR TAHET— Y EFN. BIUBREFINF—Y 0T & L5 H
LEWT, EXREHOI L0 A2MRTH & TH o7 [36]. IGES $REIZ 15 NIDDESC DI O LB
FURBCOWTIRB 2 MICHRIN TS, 7 NIDDESC DWW TH., STEPAP ~OEBE L UMERZITH L TEH
7ETHEIEETH TS, NIDDESC DHMIDIERICEFL AEROCEE. HONE-_— XL L LEMICHSEN
SRR ISR O 1S0 10303AP DA — MHEIZBWT, SRBEEALBEELL TS,

3.10.1.2 CALS

BEL Yz AT O INFEMOARTIEEIN TS| DFEDIZ. "CALS" DENKS L UBEIIMLTELY
Vol ESTHELEEDNS, TOMEIL 1985 EOBHOEHMNS 23 A *EEIATHD, BEROLT|L.
SRS SN HREEERRET - N TS0 RBOH IR S h - HE 2 MR 50, B
BICHME N, WEESEAEDSHE I, CALS 1B, CALS BT 713 CALS BT 23055 - &ingT
STHS 2. 1980 FRFETNS 1990 FERVIME T, B CALS T 227 F 713, WHTF— 7o HEmue (| % i3 5

WCALS  AHEIBBH 74 71 7 KB GHEBBANGEIVOY AT ¢ v IR, BERBE LT 7512
W, BLUVEDR GEFRM). EEEFAEREE (BHEESR [CLS F8B L UNEMBER, CALS ¥ +—F+)L.
w%ﬁ#)b\ﬂﬁﬁEmWEF@ﬁjmmﬁﬁ%mwbto:@ﬁ@@.ﬁﬁﬁﬁﬂﬁ@igﬁ%%m.ﬁﬁm%
TRREMBIEHE TFHEREHE A5 L e8MTAETHS,
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WMELES. V=2 5L U0EAECESL SRR LTER. S0, E CALS BT, JLRFEHEELAMEHE (NATO)
CBLTEBRICEESN, EEESNTHS, NATO &E, 5O CALS %#13. 150 10303 DL TORBHIT
FEHREEHEL, ISOTCIRY/SCA BICHT2BHEH O MIL TS,

3.10.2 Ad Hoc Complainers and Gripers Committee

1987 67 BO PO RBOBEL, ¥FINIT L7 b1 w2 (Peter Wilson), Boeing (FE v K+ 7y XXy, U—FX
. JEE (Nigel Shaw). IBM (L F + 2 5w 7y BKIN McDonnel Aircraft (Kb - /8—4 w by H o DR&REN. PDES
MEOXB2TLORNERLOEREZRO SN, KERATHOEEHEERA2 LKL, FROMBRBLUT
OBBSII BB REFTERSERENHFCT I8 (37] &ERLEL :

. PDES 5 L IKSTEP D REHEEI . 1988 EOHHE RN SR o TSI b 5 7. "PDES" &
WOHMBBREFEHINTLS, C&C BESIE. HMBR NS "PDES" BLU "STEP" ITEWVIGNE
Wh I EEMRmEIIL =,

. PDES BRARE O, cac EB &1 PDES BAMMBAAHEEO L NI TEAL. BHOEBHO L N TE.
BRAGREETETIEERMM D EIRERAFERTELE. ThLOREO L ANTIE, EREHEG
BERE b0 (ERERGH) BIUIRAEHII LI LOOWMELER L. INSOEREHL ~LE
NEL, ERr T AEEL N EENADDIC TR IANEETH . o RBHEHEEE L L
mE 0, BEEENR-ABLIUHEF Sy /0 —2AL, Big ORI - XOHMRERD L LIIE
T{EE XN 2 BEa B dERR ) ) — A~ DB Z2 1 — (IR F S B S5 T ENTED,

. HEEF I OER. EHEO—EICOLB— MAFANLETIIERLAELOTH oM, BET—F435H
R L LD ET A IOEEIE. BISHETETFINELE LMo, COLILETINE2ENIEED
EAGH, EUAEIT) TAOEZONME. BIUHABROE L AL Ea— %iUﬁﬁIU?%@%
YA I AREERMTEHOTRITNE RSN,

. Wi, B0 1 BirEAINEFREROPEFALE DT, CRGERITPOES £ UA 2 IZL>TH
REBIOWRL, EEIE S OREELL THREINDZIOTIIAL, TNOE 1 DITHRETEI LT
FoTFEEAS L MTHHRT L2 EOTERVWRELLRHRE DL L0 - LTER ENLTN
S, PDES OB TR, CHAWISHEET L MO | THRALLSIIZIINETRHELTHD B
LU ARBERET I (IPIM) Tholz.

. M. PDES OAIARETHRL . RSN THS, ERIUEADROEBFICEDFINSAS5ND,
C&G ZRLOHRTIHIZIE., CORBOEKEZEHL . HBABRLFFREELHARETIHEDEREN
DIEREL, V7MY TREBY-IVOMEBLICMEGIIED. COBHEMESEDENITE ENT W,
FTRBLUE BT, NISTAH 197 EICIOI D MERIFEHERIZ T LS, BEDBRRIILEN ST
WBIENEM TS,

. TRy ) NT—, BETELLTHT Y /0T —I03, T4 INERETNZRIWI 2EREYNSHD. 77
A VAT, IGES OEE LR &Stk lb 7 7 1 NGB LK PODIHEEFROBE LEEDY 754
T A NERNETND, BRI E, BETF—FX—A -V ——F—FX—Z2LEBLC 7 U T
v MO 2 EENH D, CORBEEBEATEISITLD, BELAULOREEEERRT S, BRI
ST F AN TN, '

3.103 . PDES L~V TORNT NV—T

IATTIBHULA 4 DOEEL ANITE. ERATHECEERI AW COFEICEE S STEP Y AT ADOSEHR
TIRESHL LR, BELEARITRESNTVD, BEMNICL, TRTF Y / OV, ES5IIHRTLEHIZEZD
W pER SN, 1988 FEQHITIE. PDES L ~ULiZBT 5 IPO PDES M EBEHR /I — 7 TREL V) O
EZ IR DBMLERD .
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W TDNOESAERE NN, L OHITIE NIST. Westinghouse 1. McDonne] Aicraft Company. Ontologic. SDRC.
) — FRZE, Computervision. D. Appleton Company, Inc. 33 £ 0F 1PO PDES BB 7 7 A/ NEA 2 EM ST
HelcsobEaEh T, NISTH 1988 FE5 AitT— 2 23 v FOAR A H—IZD, éf@ﬁi%%ﬁb [
NNEBCDWTHEL., S SIICHERERZRETAEEFHEY L.

Rpl 7= 7If@REH L@l 38] 10, BT 2R0L I AERESIERIN TV

. Vebt BB 7 VAR ASCH BT 71 UA5, RS AL—FE2RAWTARD CAD F—F ~—
AFEHENTZD, CADT—FIR—ZAHLEHINDG,
. AL 2 BERII T 71 L3 ASCU BT 7 A AN O—FIAEERICD— K (BB Z/2 3T 3n

B, FIMSTIO—RENSE, ZOEEERE. 77 AV 7RI 7HREI-ILERWT. P52
L—FFFB7 75— ra itk THIEEN, BESIN A,

. LR BT —FR—A BT —YEEHO, YN TFL—H—F—F¥R—2EH I A7 L (DBMS)
fREEZND, 7AVr—2 a3 B8LU0M5 20 —%1d. DBMS F—YBEEEZBELT, HEDAEL
2—MET—FIIEET VAL, TOF—SEHETRIINTER, LRIVIEEZHBIIHTETA
FF—FR—RELTHERTHZLHAETH S,

. LAOL 4 AR WEF-FYREBHO. I FI—T-HE-AER AT L (KBMS) [TREFEN
B TTUT—2aBIUMSI AL —Fid, KBMS F=¥ REFTELEH LT, HEONERE 2 —m5
WR7F—FIEET I AL, TOTF—FERFETIIENTES, LRI 4EEE, BRICHTE<AS
F=FN—AELTHHT A EMTETHD.

HeBITIH, CHWNHFICIDWTHETASEAD. I>FFZ MIBILERL ~ILICET MM S L,

3.10.4 37 (National) PDES BB &

NIST 7S£ T 5L PDES AR A, KEO CALS 7OV I LICE > THETEN. ZEEN Tz, ZHiZ 1988 £
IZ. STEP BNE#ME BT L ORAINLBOTHD. HBEid. STEP 2EHMBTRET I E2/-0I1I68B A~ —
ADOEBERH{TDZEIZID, STEPHARICEEARFIERALE, 196 B2 7 FTELTORBEERR
TH#MEN=N, ZOET PDES B AT, BEEIE. Bl RELEROEREIRBRT 200 Y-
MREBLURELMEZEL. STEP HREO®RBF XA TER, NIST HKEEHELE S BHL TEACEE S #4E(L
ETAWV, EEREBINSOBEG R TIEBORI R L BIZBHRL /. EIPDES RBARBEPI T 54
FLTHEHL ThARWLM, @ 10 EMCEREINFZE<OVY-I)E., SHOEERThBfFHINTWS, Fo ¥
THIDEED Y= DNTE SIFELLFHT B (39].

3.10.5 £ NIST Bl F — 7 S ERE ) — 7 (PDETG)

NIST V3 1980 SR, KEENBIUEEERerkaIhigihd -V A2 BT 2% ElkT 520, W
BT — Y IEE S — T (PDETG) 2L UA, EEFIL— T A N—id. BRTF—FCHRBEE. ZFRER. 55
FH., fESIECHRBRICEENIZAS LI HREMFE TR E N TW e A EhThEMN0SsF e
YL, H¥P). PDETG IBESHAEHE. FHAHAL. ERNBLUENOREEREHEL. FHNAREEICD
WTEEL & o/, BT, PDETG O2EIAA 1 EIZAD, MEOHNY = 741 ML, TOEHKAEOXES
e ANl > TEITL TV S,

3.10.6 m#A =3 7F7 --PDES, Inc.

1988 T 4 A, EEXEEHHIAL 15010303 OREBLUEEFINET S &0 S FRl % 817 T PDES, Inc.&
LTHE SN/, 9720051 FHHEHME (SCRA) OERMiCHEEN. PDES, Inc3ARE<BRBLVERD 2 &
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=TI aEEND, PDES, nc MR /L - TROEKICEEST S ;

. AP DERMEHBEHB LIV LUBERZXE TS STEP BT —F T 7 F+ DBR
. STEP RELITMVI B0y — ) B I UBRE (BIMEEEL L) DRt

. MEGEERESHLOETEIE LD STEP DX

. PDES, Inc. AT & » TEHENL STEP EF S OfRE IS

DES, Inc R 7 —7DE2BBE. MESKIIENTISO 0303 OHREEETTEIETHB, ZOFI—TI38
£, MEEHLFIZ, W<OMDSTEPRB 7o 7 bEEHRL. ZELTWA, PDES, Inc YV —AOKXFET
TIN—TIZEBLTNS [40].

SH. WS DOMOEHE (BENBIUEN) SEHTEE (NIST &) A1 PDES, Inc IZHBWLWTHBR AT ZHITTNHh5,

3.10.7 PlantSTEP, Inc¢.

1994 FEHEIZ, Fot A, Bh. I, BLURBERCBILXEOER) —F 5, NISTBLUERELEHS
BT, PlaniSTEP, nc. #F¥SEL 7=, PlamSTEP 2. 7O AT 5 b B8RO HE X O HGIT T - 0nE
BEBEECEBE S {EETIFEICERTSD,. BERESTH D, PaniSTEP DBYVIO IO 2 M. 75 > b2e
TR @ 150 1030327 2R TSI TH- 7. 1030327 PRBEEERF SR TERIIZT L8
PlanlSTEP REOFETOS 225K, SBMEE7 Oz 7 M BIETOEAT IO 7HAC 2N ER
THHTRERET DAL NS, BEOPELREOEEZSDDIXIITLL,

3.10.8 PDE & H L UEBNI N T 2 EINOHE K

HKEBLINNIST HiciR. 2L OWBEFOTZ~OBMERS L TOF IS ILEET—5¥H (PDE) &. FOEMZ
ETEZFRTHIS0103B ZRELIIEV IR DIMOAS T FIFREEL TN,

3.10.8.1 BRT— 7RI SENT =7 F 7 (NIPDE)

NIPDE I2 1991 Iz, I FROMELD T L TEHEFINHFLETHES. NISTEEBIUERIZL S NIPDER. EN
AICBT SRR T — VERIEEORRE. HRBLUHEIMES T2 EHOMEGB LI IOV 3 AICEET ZHERO,
gk & L COMSEER R U7, LUFO 2 D2 NIPDE O2TH S .

. D= RIA R 7 ETHET—YTHR A TSV ERRLE,
. STEP DEEMICH T 2 EEMEDEBEL NN E LTFoE0, STEP EFAEWHL R {41].

NIPDE WS- BFfic i hikfl7ie s Z L 27T ThHo7, IEMOELEHIMAEE L. STEP BLUFFOEHM %,
KEEEROBRBLICOELOEIT. STEP 3. NIPDERESIISINT AENESERLUVEEROHLAMICL
STHEHEIN, BANICE I EZEE L. MBET 7 /0P ERERENEEROMEFHN, '

3.10.8.2 IGES/PDES # &% (1PO)

IGES ¥ T A 2. IGES DN~V 3 2 1.0 DEKBLUHEEZHNE LT, 1980 FEVITHIZAE R S . TO¥BE
Moy, BERASGFAMIZERS N, BEZ2EHDE TIGES MMk LIFEN /. ], IGES/PDES #lFk (1IPO) 13
ANSI #F OXEFHKNERERE S LT, SRF -y EESLUF 7/ GY—OMREICH - T, IPOIR IGES B4
U'PDES D2 /09 xy FOFRFIZBNT, e THSELSMEML HEHERETTH S, XEHFHMS N —F
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(TAG) K PDES 7077 FADHERESTH Y, FFBIUBLOWEMN S SCI HEB LU HET S
KED R HAORILZEBELTWS, NISTII 190 EROBRHINS. (PO DSEEHOERERICHI> TS,
T2 NIST I DOEHIZKE TAG DRELED. 1997 FETIRANAEREE LT > Tl

3.10.8.3 US PRO B2

KEEGHT— 5B (USPRO) IIIFETIZRHMMEE TS 5. 1990 ERVIMICEERICE > T#IE X /- US PRO I3,
PO BLTNTAG 5 1SO TCI84/SC4 2RO FOMEBEBICH L TEFRSfsRitd s T L1tk XEEERICHE
BRL TVb, USPROEKENZH TS PDE HEOHE, HRBLUHAEZTRL THE, BRICXa3 00X 8%EH
B, KEEES 751 Fr—  HTCORET =Y TRALUTWIBEA R DR Z 2B T->TWwa, USPRO .
PRE T2 /DO —-ORENKE SIS ENBIIMEEE S5 THAEI L NIESITHETHTHRTINGE
EENTHWS, NISTH USPRODHZEBETHD . PORESITREEOLTNTERELT WS,

3.10.8.4 NIST #—  A— 2 a AMEBELEWH K (AMRF)

AMRF 13 1982 12, KE#EH Mantech 705 5 L BLUEHENSOARIHEIZLO#IEIn:, ZoEMIR. &
FILA— P A= 3fbE N, HEEN 7L F TN AME L AT AT RO K EREES LTy /0 —
FRRTHI&THok. RETBIVUETEPOMBEEEROCRIERAI NS, WisH&S T —F il (T
FhEF—FR—ADWE) OEBICEXLAMENNL. NISTORWNA Y » 713, STEP O & SO EEB &
USEEEHH LN THREE2HEHFHA Tz, AMRF 704 3 431904 EICE T LTINS,

31 BRERITOHYLRYT—1S010303 8 1K

1990 FE TIZ, 150 10303 OF 1R U — 2N T 3BRNEEDERIRICH LB SN TERE, STEPOEERSE

FICHT LHARMN O 2L H AR, BIER2CHEOSN TV, SC4 T 68 (19904 6 B) I2X . STEP DHRRICIE

TEROMIMNGENB I &Ik

- HBE (o0303-1)

- EXPRESS (10303-11}

- ;7 7 (10303-21)

- ESHEER (10303-31)

- BRHBREET—FTTI (10303-41)

- HRER (10303-42)

- TR (10303-46)

- WEJ (10303-101)

- BEE#62 (H IS Do AP EOBRESHLITRIER SR LEERENTED, 1SO 10303201 Ak
BAERE L THEINL) KLBB-EREHRD AP,

FBURIZIEMD - P ERHT 2 ENTEL  LALTOARILL NV BER S VHIRICEN S & 54 ENTFHEE
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#5 [58]. TOMDIMAEIZE EXPRESS ODEAK NS EXPRESS EF N DA X 25 L A{LOFR, Bk X
EXPRESS OH{EEL EXH D, B FHIER 1SO 10303-10 /58— b ¥ 1) — X TEM(L X N5, EXPRESS S#EO &M
HABLIUEAILDOLTIIE S ETESICHL TR T 3.

STEP BADT—FUERSHEZHRT L&, BRMRBICE > TEHNNL A AETES, BFEOSENL STEP ATH
RTLDITHBESN TS, IREOEGESTHAZL T HHOMAL, EXPRESS S84 1SO 10303 LA, &
SIZRENMHEI NI ISOMBRSUATHERENZ ENWOEHR, FOI1—F 4 UTF L DTFMTED, £
ERICWHETWETHS I EXPRESIEAETORERICOWTRE I SEIzidiL 7,

4.2.2 EREHE

STEP DRICEZELHIE EOMRERIL, 10303 N—-FOEEFES U -XTHd, BEHFELE. HZE. AP HO
STEP F— F RIS I L > THRES N/AHRME T 2 EERETEH S, STEP DAERFEIL. STEP Pk Ak
EFRHOWTEEEIN T - SHEBENEOREARIIFRENSGHEEERETITE, COL =TI, PR 7 71 %
HHEE [59]. SDAI[60]. BLINTOEFERK [61,62,63] MdH 5., EHEAEL/— FD 1501030320 1) — T HB L
TR EINDS, BeETEREFEIC DO TS SIZHLHHAT 3,

HEFEN ST — S HEEE S BB HER. STEP TOH D | DO SCUERBETHLD. JOMEICE- T, BR
tid. STEP HED LA BLUNTHBEHATIMEICRD, EBITE, LUBIUTHESHIIYEBERIITISHE
ROMEH T 5, COXIMEEMRT 2 RLEAAERNB I BN, N0 ¥ —BLURL V-0
LB AMERENIILSEDOTH S,
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4.2.3 Al

STEP O3 BEOHECHRERT, SEaUmRBOXRICHSS, HEHRBIT 10303 /A— hD 2 Y —ZLTHRD LT
ENTHS  BEURBRAELSEHS, BLIURMSRBRA1T— M THD, BIETHESGESBIDWTEHICEL
<R~ B.

10303 13— P OESURBRFEB LURMA ) — Xk, EROEBEHS & LT, BE~OHRKAHE A B LT
DRBYA TERLTWS, ZOFEIR. & STEP A— FOHEERBNW L OIS ICEREZNIZNEHFBL TS, B
EHRBOMELBLOFEMERL SN THE L I3FRE, STEP NTORKRP L UHBREEFTREROEELE
Rl Ts, EERRS IR, 1501030330 /13— o — X CEELEINS,

MBRRB AT — MTIE, STEPAP ZEOBEAURBITSHELMSRBBEEMN A TS, SHIREHREEE, ¥
BENOBEE HHEIETIHRESDET. RRPOERIIEMEENLANT - FEHEELTH D, BIRARAT—F
o TERE TRty ORI, b TN TV - OLEADHENRES.

NISTHEEB LU 7 I ANSDREELHEAL ISO10B3 KB THERBAM - FEERLTSENI4RMG%
BN A3 ATOFERTH >+, STEP BEMERBEEOPITIE. HBEO IS0 9646 [64] ¥ —XRICETIMEEN
FREObHoT, TOENEDT. RO EBIUBRIINT AREOMNICRT >/, £ 8C41Z1, 1509646 D
MEEETELLNIRELH o, OS] FIT ATS #EECETIC, ED 081 77U r—ira il T 2RER
B ATS MEETAENE I ERBTB LB TEAN /. ATS PRETELRNLEND T LT, EEOHEE
BB TOHRELERTEAVENI ZETH D, SC4IE ATS ODFERELIZKD

«  ERIIHITIBHTBRIZTFEEZELS

o ATS DEREEFTAE0Q UV — AR TES LRIET S
o APF*RMEBALEIZATS ERATS

o BEEEAHT. ATS B> THFEFD AP 2BHEREFIEFET S
v ATS 2HEUTHEBIUERE —EIHERD

SC4 BEE 1687 T 5 4%, SC4 1113 ATS OEMELZFHBIL THAROFEERMAF LT THEORENH o /.
HRBR AT — M2 1SO 10303-300 /%— b ¥ — T THEBEL SN T, BETRY A 7 uHE#iLR— &L THD
THERENTVS, TOL5RLVA— ML, BETFREELSTAIFTERBBIUEEL THSAER S EBHERECRIE
IFREERTH S, SC4EHED, 10303 AP ZKET D ATS OREICOABLRFEE B4 L UTESEEM o/ NISTH
TOHERREOLDIZ. HRFOED T IHNIHMREREL TWS,

4.2.4 F—& k&

STEP 7 —& 77 F+ ORENT FEMRERIIF ¥ I TH S, STEP XE{LEIEIZIZT—FHERD/SA—F 4 &
J—ZMH LM, Bz F—FHEEEIC 3 BHECERSNS (HEeYY—Z, AP, BXUT AU r—a
EHEDIDTES, TAHBEETERAEERNTXELLENS,

2190 TCI184/SC4 T 168 MAA : SRS AT — Md. AP OBERHEROGEBRBEE~OBH =BT
HREENARELOTHD, AP £ DIS FLTHEETAHEAD, FhIIHET2MERBA— ML BETHE
QCDEBEELAMEL Thidhidissitty,
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STEP Data Specifications
Data Specifications
lication Protocols b
AAM - appicaton canted - M . agpli stive zanters-
i depsmset, spplicwlon dopendant, wsing tesouge
wrminology I CansBuLks
L
Appitcation interpreted Constnuicts
dependent. subsel ol AP ASEE
0
integrated Resources
e !
1 Appilcation Resources :
| |
! i !
i Generic Resowrces ; :
[
A ;
iR - Apalicati on-contextindependert, integrated mods! |
.
_
KEY: -

E Integrated Resource Modet

- Application interpreted Model
| Application Reterence Mogel

E¢zsmpf—5ﬁﬁ

42.4.1 wa)v—2A

HEUY—2A, BMRTF-FIINTIE—DOEANET L EHERT L. &V —AROMKE. WRS51 7912
NMOEDBREIELTH., WINOBRORBRIIHHERAINIZERNAMNEETH D, BHEY /AT AP HRED
EBELTHOWSNEA, EEEEHOLOTIHEN., ThoBFREOELELRAd/-nIlkaEh. HEINSH
FIRT e R EREEETIT 2, ‘

HEUY— A, BERFRY Y —AEKET U r—a )y —AEn3 2 L XD THEIh TN, ©
D2 Y —ADBEESLIOERIIMES>THEY. FHSREOT7T Ay —aa 7FATOAPD—HL
BREXETS, 77U 3 73 A MIEELAVEEDF — Y HETHE5, CTHSRBAEELORST
—FT V=23 TV T ORBOBHERRL, IETHT—IETINTH D,

William Burkett recalls... On June 11*, 1986, the
“Peoria Project™ kicked off. This was a
concentrated, focused effort that eventually
produced the Product Structure{Configuration
Management (PSCM) model. This model evolved
into Part 44. Three full-time participants (Tom

BERD Y — BT, TV A B BIUE
el ofhisms, ChsOEER. BENIZIEED
FIIr—2 a3y THHNWDIEMNTEL, HEERH
s — 6L, 1S0 10303-40 /$— b 1) — A THERs X
HTWa, BITORSEH) v— AR TRONEZ N

BELTWA: . Voegeli, Caterpillar; Ravi Krishnaswam,
' GM/EDS; and Mike Yinger, Northrop) spent the
. G sk b |7 summer in Peoria, Illinois to develop this piece of
s BEII:‘B#{U\EZ% (IS0 10303-41) work. As a part-time participant, I traveled to
" BT L UHABRR (150 10303-42) Peoria from St. Louis every two weeks or so — Ravi

later said it was the best summer of his career!
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" FIHE (ISO 10303-43)

. HAEER (150 10303-44)

. ## (1S0 10303-45)

. AEFZI (ISO 10303-46)

. REBN2E (1SO 10303-47)

. ot ZAiEE LN (150 10303-49)

NIST &) V- AHRICEWT, B0 EUEELQKNHGRHERILTEA, £/ STEP HREBALIED. #
DRGOERLIEELIEDTS5DATEH. NIST M SC4 Imx L T ERIT I TIHAH L TER, 1080 HRHEE,
THERY Y — ARTFETHL & L THRI N, ET B Y OBMRE I L > THES LT/, NIST 1 1SO 9592,
TOT57-OMBHRIES 774 v 7 A AT L (PHIGS) [65] ISR T2 I EMNTEHBENENNH B SIS
LTz,

Integrated Resources

Teneric Resources

Product Description Fundamg

Application Resources
Finite
Element |5 o
Analysis

B 43 )2

NIST i ISO/IECJTC1 PHIGS ¥/ N — 7R (BRAICLKEHSE THo ) 2BEL, SC4ITBITHHBEIMNLE
RETIINORBIZBERICE L Lz, ZOMFBEICHT S NISTOREREEMOLOTH-2 ZOBhILE-T
BHENZAERIZ. PHIGS BEU SO HXA— 2 A7 A (GKS) [66] DEFEAENICHBHETE 2 1SO 10303-46
KEELENIR TS, NISTIEER. 180 10303-47 [68] DAIHBRAELOIZMIC. BIOKE) YV — 2, 180 10303-45
(67] PERIZBRAL T3,

BGY FUr—a ) )—AE. FROFIPOHSETF—F¥7 T r—a v icHBoE A XB TS, BEOTF S
Dr—g AT FARICEEORZESEHERTL. 77— 3 ) —AM#ORAIZHE. REs— kI
Zay. BERUYYay BIAUTERTASAHES, Chooisl, N2es0EaF 7 )r—a > ThH{iE
TEENTESE, HHET TV r—a )y —2, 1S010303-100 /83— k3 ) — X TER{L SN B, NISTIR IS0
10303-101 GRHZECBIML 1=,

2451 STEPAP O BEFRAHELERB I —BLAEEABMTS : Uil sC4 HETL THi=BROEM
O, COEIRNY—AEGBRETHEELETLT, 8V —ZAeHRELIDLTEIETHD. THHD
Y2k o TRt NS FEHAGHEOARE. Y)—205 1 2 2 7EL0NEYSIZI20 TR, LdLd@Ea -
72s
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4.2.4.2 AP

AP (AP) {3 STEP QWA F—F R TH 5. AP IR, IEOT /U 5— 2520 »F 42 MMEF OB F—
& Z—XEFT EXPRESS M ET AT ENTND, AP 1 DEARHEROEEFEERNTERETZ D&M
TED. ZNSESTEP 7—F T/ Fr OB OHERERTHY, STEP 7 F 77 F v 1idEE LT AP ORREFE
L. EETHLHIREFTHNTINE,

AP DEFIRIRK 44 ITREIN T 5,

Contents of an Application Protocol

Application Actlvity Model

A function model that describes the activities
and processes of defined appiication context domaln.
This is a requirement document.

Application Reference Mode|

Aninformation model that describes the
Information requirements and constraints for an
application context area. The model uses application-
specific terminology and rules that are famillar to experts
in the application area,

Application Interpreted Model

An Information modsa! that describes the STEP
data structures required for functlonal equivalence with
the appiication contexts' AAM's and ARM's,

Conformance Classes

Descriptions of the valid populations of the
file, which serve to define conformant uses of the AP,

gy ]

X 4-4: AP CNZ

AP OEBRERDER. 7V~ a  ARORBIZBNT. 77— 3 VEBEETELELLDIELTNE,
CNEHRBHFMRICE D APOL Ea—288I235. 77U r—2a »HIREFIV (AIM) 13, EXPRESS B 5
RN, EEARESERETIVITHS AP OBRERTHS. BEIVFAB. EHOBESHRBROREBELTHWS
CEDTEDLAIMDERSNZEGBEETH S, AP, IGES BLUTORENE 1 BLE 3 8 TRO LITFohS
TR, BEMCEAETNR:. BE7RESHADAPIIDLTOERTSH S, AP L ISO 10303-200 /$— ) — Xz
BOWTEELEN TS, ‘

4.2.4.3 7T — g RS

7T —a LR AIC) . MO T Uy —a o iR A MIBLTELDREORETF—FIcS
SRR TH S, TTUS— 2 VRRIERE. 2 DBEQ AP CHELAMG TS ORRIZAV SN AT —
SiES L ORI R R T 5. MHBEDEITOD AP A B H, AL 3 117 ALC PYC0 ML O
BEII AN S MEENSHENSNE. FAFRETD. JOAICHKIITMAD AP ICE > THW G, BED AP
ICERUK IR ENS, STEP I3 HHOFRENEHE 5 7ot v HMOEBIESAE -/ T2 ELNH D,
COBGEMTHESHFEIRBOTF - FHETH A, TS a VEBHIEN O 8B#ftts, 7SU s
— i3 R, 150 10303500 /8 — b i 1) — RITH N TIER(L AW T L B,

BE2BIZ, AICOBMEBETES, TINSMEPDOAP 2FEFHTILEOTES AIC DT 75 ) REETHIL.
AP FARR M B L TN AP (LR OMBEL T XHBNETNB 0T E, TATHAE, SC4ITHE ) v — A TH
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LEbOERULOMERY 12> /B UM OMBEICEBL . AIC OFZDIEEIE. BFED 150 IR%¥ AP DR
HizbETnTns, TOEMEINZAPO—H21SO IV TABETOCACEBEEATS LR, AFE
WU AN, TOHRE, BUIOEEIBRLAIEEINL AICIKALESNSHD. IO, 220
1SO 10303 EEREDRIZ MK L OMEAEET 2. MEMREDLEDHIZ, SCAREV 2 —IHMLOBRIIIEFL TS,
MOBETHHEIT RN, EOETRIOAZL7FI2ELICHEUCEO LTS,

4.3 STEP DAY PO —

STEP HiEid. AP RO AP LS TROSNZ Y —ADHAREZET S, STEP 7—F 7 7 F v DERFFER.
F—HHBOMBIETHS, BLBEELOE, 2TFFAMHSHE V- ABRLT L FFAMKEAP THD,
O BRI BN THEESNAEBRET IR I 202 7 ANH 5, BAOHRETFIL Y 7 2AE. ey —
AT EENDERE SN/ EXPRESS AF—TODEFVTHE, ¢ NTHOHE) V- AXF -7, BAT—5HE
BRNTOBEEHL)TORRTHD. i)YV -2, SEOUGRBIUEE T 1 751 7L OHEREICHEL TR
B, MRS OBRSNAEEEETH D, STEP Hia )Y —ANEENLERE R T 5 KT 270 A,
Yy —AE LIRS,

BREFILOE 2 B3 232 AP IZSENTVWS  7Ur—2a Y BBEFI (ARM) BLU7 ) r—i3
SHERET IV (AIM) THD. ARM L, 8@ 1 TERRES 1791 2 VBEBOHEMIZL > TRRTISNSHE)
@REH T Ty -3 23 THFAMIMTHEREGEHIET 5. ARM BT F2 MBS THRRNIZET
EhAETTHL, 2 20ERETY 2 FEE (IDEFIX 7213 EXPRESS-G) QW FNMhicSLTBHEAIIIE RSN
B, AIM I, BBV — Ao REGESER-LTT 7y =2 a il % %R T 5 EXPRESS AF—< TH A,
AIM HO— L ERSHARET — B, KEHE L EREENTEFANEBREESVL T4 74I12E0T
EESNABPMAEABIUMEEMICL Y LBREESHNASES T ENTES, HE. AIMILAPNT3IHEHE
OBATXELENTNS ' :

. SFEOXEIFHRAOAX-THEEELUHEELT S EXPRESS >a— MU AR
2. FTOBHIMRTES, Z2IIHILZL 7 EXPRESS B A +
3. ¥RV A MIxT S EXPRESS-G RF AR

HEGEEFRRL. 77U r— 3 L BREF N TERS NS EREH ZHA T/ OHWMHEK B L TREREE
ETHTOLAR. TAUT—a YEREEEINS,

STEP OF— # BT 2EEABII DV THL RN OMDOXENRH S (69,70, 71, 72 JOEZ 3
DS, STEP ARED 2 2OXEELFRE )V —AKEBLUT U r—2a VBRTHD, THSIIEED STEP
Fo G ERRTAERTHD, COERKCHIAKOBRICDVWTIRE IR TR~L  LTORNENINLOE
HiITHT BRI DENFMEREL TS 2.

4.3.1 DRYEY§ -

U7 Ea. B - EREFILOLSIC1IDIELES, STEP ST EAOHEE. B—OBBETIIHE
BN O AR -TioBLTXEEND,

U2fxm3nm¢§$ﬁﬁuy—1%?wnﬁ?aﬁ%ﬁmﬁiUﬁi%ﬁﬁﬁ%@ﬁﬁéﬁ%bmwnﬁmem
b, BEE QL OEOEMT, EWRNE S O EEB OB % XY S FRAY,. Danner, Saniord & U Yang [73] 12
FoTH#LEN, LFRY v —AHEBGORHIMREICEREINS 10 DREETHS ¢
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R A

STEP i, BRFEFRID) U —2BRBIIHBHAELOEEER/NINTRAT —FF 7 F v+ 2 -7 aP BRICHU., B8
K THAERICEVRKE )V —AFSA TN SRS, Thid, Skos—Ya SiogssEnL .
ETHRENEF >/ EN/ STEP N~ 2 1.0 DERIZIERETSH S,

STEP H&EROELENTHY, ENENAMHAOHEHEHEENE LT ->LBe OERTHL, HHRNMIEE S
OHMONAFL, FEMESNTHD.

HEETEAT - OEAEHNIHIDOET B,

g7 S r—a VERRBOEOIZEfEI NS,

HEINHTH I N EMNCEEENICBLZEDET S,
HIERESRERNICHE (b ETE) ThEbDET A,

WHEEEEL. EETEERbOET S,

WEEMOERRIIENT. KDBHHLEECHETS (TRbLERET 5) TE&MTES,

STEP ON= 3 VIZEAF SN HMER. STEP BiBHMHDAF— 7T —FF 7 F vy NIZHFEARMESL L UG
EEHF2TNEHORETS [74). '

10. STEP D=L 3 YCEAE SN 5. BRicetERIcEgshastanstd5,

Y= ARETUERCBNT BRIV -AEFIE T OB L Ao BHERET DI END, HRET

b

Lo TERHASHABEE HEY V- ALHVWTERATNSHELEBI NS, Hia) V- AHEE, Eamid

BYEBSIUMAEMEIEICHAL THLiZ NS, TNENOKEY VA&, $E07 U r—va a7+
FPEEEBLITIOICRIEND, FR) U/ -ZTTIVE. FESVREREN, TEEEMRESh, =FY 2N
—RLSDITRBEIICHEEINS,

STEP 77— 57 —F 74 F v T HRRMBEORBIREEND. STEP F—F T —F 70 F v RN ET LD
WETHD, BidD. EEMGEIBEFORSGY V- ALBBELTAX6ND, IRk TLREEILART S
ETED, MHLicL D, ERKLERICHT 2582, BELO—EESIUHEE LOMENESNS,

STEP Data Architecture Example

{ Product | iAm:raﬁ, B-2 Bornber, engine, mdar'systﬁn"l

¢ Formatlon ™ i .

\_ (version) ./ { B-2 Bomber prototype design 1
Life cyde As-Design definition, As-Maintained definition,
deflnition Functional-design definition -

© Properties Shepe, material proparty, design requirement, !
e e functional characteristics !

i Representation |; Geometncmodel ﬂgemica] composition,

e textual description, measurements, numbery’

B 4-5:STER F—#TFT—FF7I7F %

MG ADEOMBITH T HBENE LIS HEEE L EE T o N5, Bk osE RN, S5k
D—HMEE REENRIE SN D, FIO EXPRESS AF—7IlH 5BWMOB ML, BEFOEFEFEMIZLAZMND @ M

55




EHBEABREINTONENSITE, LOBRKAEBECLDS, Nz 28RPNEEOEEERMRICZL. £
BEMERARIIT S,

4.3.2 FTU45—a ER

FTUr—La BRI, B - 7Sy — 0323 7R A ROHBEEEBLIUHBRTIL- DL 31101 D0
EEL, MO ADRE, B—ODHBETE TN --AIM PERERD.

FTFUA—2 3 VEIRE. FRIZESTA Ny b, #7907 b ELRBAORERRIIERAE VL TEoNS SO
CRATHDH, T7Ur—a BREFLTH, MREBILEXPRESS itk > THEah2. #igUVy—AE
ERRUESERT 70— a YHMREFAICHLUOESEAER SN, TSRS ) V- Ao ek LT HEHE %
HIRRL ., b, HMTHT &L > THEEZEBLEL TS,

T Ar—2 8 R AOMBEFBOER S L THnE, 7A) -2 a HREIHESOLOOERIIBNT
EETHETTRES, TORTHENERSN, RN, ZBFTANShI I FHEAMIBLTERT S, AP
OHDERFBR DTS I 70 VIVERBERT FUyr—a L8 s 77U r—2a Y BREFIINCE
WTIEESNAD L THFALEERT S, STEP OHHEREBHGT - FOEBTHS kG /-AZEz03 X7
FA FOHMAOPTHRENS, HEY J-A02XTEA M. BED T 781 7 IVERPHES 1 TITER
EENRL, BGUV—ABXUOT7 AU r—2 3 0BBEFILE (B ENBEL TidWwaa) Bloa>7F A M
BUAEEORES LTHEZNTWS D, O3 FFA NERORESZHOT . STEP (FICHEY /— 2
i) TOHRSI/—Z0RRL, TOT 7V r— a3 BRETNTERINDEHFE ABSHERT L Z L iTifF
L T4, STEP )V —ARERRBLTHSNERORR B I UEBAREEL TREENL,

Generle Resources

Product Description Fundamentais

Application
Protocal
Requirements,

[ 4-6: AP BB LRI S STEP U/ — A DEG

SWPﬁ%?—#?ﬁ?me.ﬂ%ﬁﬂ@ﬁ%%@%%é%ﬁﬁ?été\7?U7—9;>ﬂﬁ%?»cﬁm%
iﬁ%ﬂﬁ\’%ihfw‘;wmim67‘;1/!0 FOEEBLITHNEBICZEELZ, SAPIIRTOHBECHAY 17, @
MAN—T g MRESEE L INEROBEH S 1 781 7 P S ESNT ) v — A ENTw T
Trsiohy,
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STEP Data Architecture

H Product
Examples of capabliitties

Formation:
for the description of [yernion)

Properties and m_ﬁ
Representation \_ defintien

t
i Propartiss l_:

Paremstric )
{ Dwscriptive ‘l

[ Wirdrame )\ Gurfacs )( Solid )

4 4.7: STEP 7 — % 7 —F 7 7 F + fi

EMINTOtAOERELEIT. BED AP THRSNAFLELO-HLEMRARITAC S TH B, F— il
BLUSHEAP OREMTORBIE. VY —AMBO—ELAMRA LICRERI ALY, CO—E8NIE. F—o%k
g/ — A8, BRI, BRUBRDEDRAE AP ORI EACHL TEES N - BErBona b0 TH 5,

Generic Resources

Product Description Fundamentals

::::::

\
Y
i -"il FIre 41&“&?
.'\"\.EEJEI"HGI'! %
/ “Analysis
Ay

Application Resources
J Is

.

Protocal #1 |-

4-8; AP#1 B AP#2 B~ OER

/ - \
s * Y . .
/ m NS, ngs © Application \\
l, ¥ \ Protocol #2 ;

4.4 STEP BEHE T 57 —F 77 F v DHE

BIBTHHLZELIID, SC4 DERITEFFT LT, BT IS0 10303 DI 1 B U 1 — 21T SCa Btk ATE
ALY —F 77 F - BEOHEARATE S,
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T — e e ORREIGEN o BEA Y AT AT IV E NI BEEETAS CEOTESAE
jj?

STEPAP OFEEIEN --SCAld. BHLEEESRNS, 77 r—v a3 VEABRESFERCRGIETHE., IR
> STEP AP AR E B L B OIRER AR (SDPY EomhHEEEVw > EIRBICL TS,

BT~ - PROLCEDRHE LS. BRI EED 5 OF — ¥ BRI BB LME TS 5,

FUEFHETET—F DR -STEP T—F ETINET—F XA AT LTV / 0TV EFUDH, KRKE
BEORTA IHA VT ERERRTT DL I LBIEN LI L0,

STEP OHESEZ B LBy - RDSNDOE. BRI 3RO TH D, 1SO TC184/SC4 WEHEIZT O
EH AL, AREAOEA ST OEET S Y- L DERELL IO ANATO AP OBEEFEDILIRE
me

IS0 10303 OFEEE  wido k517, BEEOEHRICBLTERCAE XN SEEERIBEF® 1S0 10303 AP &
FHEREdOLOENOBTEOLSIZHAE TN EZDN,

4.5 K fiﬁ'

STEP 7 —FF 7 F v id, 10 FL Lo L a0, A RITHSBSIUa AR T, s BiEOBAHN
RACEUEEI WS TS, ZOLDITRESSEZERABBELRH - THD . Be LBE~OHWOESZRE
HLEINTWD, SCARSbAE, HEED IS0 10303 EHEE /- & XEL . STEP £ 21 #EICHITTAES L5
DOBEN STEP T—F F I/ F vy 2RO TEANELET TS, 10 BT SC4 PRERFIL TNIEDHMMEE
BNhT3, BROSTEP 7—F 572 F v —RECTEHNINZON, ThEDBEETAH00 —E0ICHEBRE
KBLTHBZOEWEETH D, M4a-9id. BEFEh/. WHEPO., H30IEHICEBNIRAEZNTHLLIE/RD
0B I WTFI2Ed, TO7—FF2F+HBEELOLILBEIIR 2 THDNELMAIDTELDLLD
THd, ZORIE TX—3 E@ STEP (SOAP) | & L TA<SHNIED . NIST @ Jim Nell RIZL o THEREZ N TS,
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STEP on a Page

S0 TC184 5C4 150 10303
201 Bt dray \ATS 301 =W} C 211 Process plant functioral data & its schemrep (W)
cd 202 %?;uuauve ray eﬁ W 212 Desgn-ranuf for composile stuctures (W)
Fl 203 Configurat on-controll sign (122 =D () W 223 Excof & mfg product nfo for cast paﬂs W)
204 Mechanical design using boudary F 225 Mech def for g. plg wing mach'n'g fat (F)
JC 205 Mechanical design usmg sm‘ac: fep E 275 Buijding slements Using explitit shepe rép (
208 Mecharical dedgn using wireframe . .
,] 207 Skeet meta: de -xmngand dmg: W 226 Ship mechanical sysems (
HiC 308 usfe cyele producs change E 227 Plam spatial configeration
HIC 209 Compts & metal struct, n:ia.%'ﬁ {W) X 228 Bmldmg secvices HYAC
I 21 ohonic sy oot &pkg design (Wy 7223 B Gt B Erged fris W)
B W 230 Bl dmg (W
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W 213 Ship moulBed forms (W)

W 217 Srip pipmg ¢ 4 Matlsinfo for Des and Venf of Products
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Partial EXPRESS Model

Entity owmer supertype of (masufacturer);
owner_name :siring;

unique
owner_name;

end _entity;

entity manufscturer subtype of (owner);
end entity;

entity car_model;
model name :string;
unigue

tnodel_name;
end_entity;
entity car;
masufscturey :manufacturer,
serial_oumber :number;
model_designation :car_maodel;
model_year :numbenr;
unique
sertal_pumber, manufacturer;
end entity;
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TFY—NEERTEOENTES, JHF 1 D2LEOEZFEWMD ANTHS, FEERNEE) ObThEEEMR
£33 7 2175 D . STEPAP @ BBk#H AP O EXPRESS IHIREF N BN THBLE 12 BEF DY — Lid EXPRESS
BREFNEARBL. FOV-—LICESNETFT—Fty FOABEREFIVCEGTEME DD EHBT L EANTE D,
CHLAY—)Lid. STEP-BEERRITE > TERENAT—FORO E#ITABICHIERICHIZITD. O
B, TV F— I R—ZAE SO LI HETZEZICLENTH S,

(3) EXPRESS 2 &£ ¥z STEP #f/ 7 7o 7, EXPRESS D— FE# T, WLV AT LIIHLTRME
75 STEP-BSHE 7 b x 7 [100][101] % BBENIERT S O EATE S FAE C++ [102] 2 7 A B LT EXPRESS
MEOHEEERTLY T P Iz THEETS. OO Cr7 T A, HRTETFNVIZBWTEXPRESS T2 74 7
A ST AL Ty FEREETS, BRENSAER SQL103] T NR—AERRER T AT 2R
LLBEEZDYSAOT RVAAR—ZIIBNTE T V22 bOA VA 2B TR DT LTE
5, KM ONARASIURNER T HEMICERT SBEICEO. V7 MY TICEBDHIE U STREESET
45,

(4) EXPRESS {& STEP 7 —%F 7 F + BT H. EXPRESS Edfid STEP 7—F 72 F + OME % XET 5.
EXPRESS HEd. BT EFNOILTFFA M HSETFOHBREFNICERT SBETEHT 5. STEP 7 —F7 7
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FricfL T COLIBE (TobbERELUBRER) 45, HRETF VXL AF LKL T, STEP #
BV AEEEESELTBBL, 15y 71— AT AN EIEMLT S,

@Emmmsml—ﬁ—7v>FU—aénénmmm%%@ﬁ%ﬁ?ﬁﬂwmi%mﬁiﬁtmﬁ:&ﬁﬁmbo
WMBREFNOEZELENT, ALSHREZBRLLPTVESIITEIETHS, BRBHA. HEMEOL DB
ENTnaEhEnd MERE 2EET BN AETHS. EXPRESS DEIFAHNIZ EXPRESS-G &IN5,

BEDsmz2FldHodE, EXPRESS IEERTET ) /A BLUHEETRY 7MY o 7HE 7O ERICKE<ERL T
VW5, STEP DREEME. HFREFV XV SBIIMM S TR ENH> THRE TRV, MOBETIR, TFU27
HiEE L T EXPRESS DA DWTEO HiFk, LAL ZHERLTAEETIER<S., YL 5HEHTEF) >
BHRARBTEDRHICLBRASH D, EXPRESS L LS IIRELES, FORRCOVNTRIDEDRE
TEETS,

510 EXPRESS &REsE

EXPRESS {1 AT AMDA v - VHEDOERE 2HETHOIEHT B 2 &M TEEH, FORMEIIFROEHK
MEECBRMNELNWLDTH D, KRENEF7T—F3MIET D EXPRESS HRETFNOEHIZE - TAEH, &
AT EXPRESS ICH O THLRINICEZRZIN/-HIIER L TWEnEaMhZHET 3, BEOI S altEil, Fik
PIZTRELS, YATLADREPLRITFENLONYBETHS, F—IR—A T oI L g RF—FN—AAD
EHEERDICE. CoL3AEEBRALETREESAVEELLSDIIRETHD, XA EXPRESS & EE
12V EXPRESS CHE A ZHIRT AR B2 o< ETH 2 BEOEARENKREIZA S, F 5455 5-71. EXPRESS
HBEBOLT4T4, B, ToT74T4 A VAT ABIVLF 4 F 4 TF—¥RERL TS,

Entity Format

« Basic unit of EXPRESS
language.

+ Entity declaration defines

] an entity tvpe and specifies
an identifier by which to
referto it.

* Represents a class of real
or conceptual objects that:
1} have common i
properties; 2) there is a i
desire to store information
about.

Es4 271074
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Attributes

DEITY brosdoant_

iog:
« A named fact about e Co— 2“:
an entity. ;

bo svents ; LENT {1:2]0F Be stems:

prricd_wtars < pericd weid; Jp"

» Spcciﬁed by ZQ.LQ TMO_ENe 1Ty

name and data type. i
r
N ;-'::;s_.-.-r-_‘ PeTioc_end  TLE4: 3
+ Establishes a S ;
relationship S :
between an entity ey —
and another object, {prossemt dog BERLIER e

B 5-5; mik

Entity Instance

A chunk of data that conforms 1o the structure
and constraints specified by an entity

declaration.
__=STEP Definition: “A named value.”
' ™ ‘; BITITY timer '

2op e f bme vy eamrn

Flevima1®, ut, 26
p2a

Entity Data Type

* Entity may serve e e e
as the data type of B
an amibute [pane ™ : 1.::; ;_:i'"; ;

=HTAD
oa_wiart € peciod_rnal

+ Establishes a
relationship
between two
entities.

——r

®s57 ToFaFq7—58
EXPERSS OB S IC T AWM EFTHEG, UNTFHATIALEROEATHES, T— W person DL T4 T

4 ICHEMO DV EE, last_name BL T age #d D, FREN smith BELV 22 OETH S, T Smith T
VFAF AR T T A PRI RERENS, TR X F s T 7 B person D1 P AY ATH D,
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person 7 — ¥ RO H 1 £/ EXPRESS EH I D LS 1045 -

ENTITY person;

last_name : STRING;
age : INTEGER:
END_ENTITY;

CHUME DS, FRPNEORFTRTNELSHNENIEELER L THEENIATTEATHY, ¥17
INTEGER DiERAEBITHAL <. WFFUZL TS INTEGER (SEHBAAEE SN T 358) 12 200 LT O-EI
REINLENERSRL, BERTHS] En3BLEZHTLES | EEICHEL EXPRESS BEBETIMIonk
DHIZBNMIBEIIERIh TN S,

LORBEERLUIZIAT. #5175 LD EXPRESS DllZERL TS,

L)

mOER

BDR

AR AOBHOCHEE., ZoF14 74D
EXPRESS EHBIIBWITESENIE L HIEAH
AT s,

TTFATFAA AR
T ADERH—E#

MR (JE4030Tid WHERE RULES &N 2) i3
IrT T REMETITE ZLHNTES,

ERAMEE x BLU y 2T 3
unit_vector EEB TSR EMOT
T T A ATHEL k¥ 24y *2=1 EERT
D where ule BB L EEMBE D,

EXPRESS BB I 54748, §/hbht —
B BBCX-TEWTHEESH NI EE
#L, BT 2008 EEE RETS,

ISR person [CidBEHE Lo T AL
MRHDEENH D, Person DT > %
FARBEMSTEONT NN
0. WAL,

IrTA4T41 A7
2D RHER

IrFA474 (F—Fty b)) OBERIT., AR
HEZBW TR s a8l @S L aitnidsh
5Ly,

ZOLI AT, Bo1r 28
AOHBEHWNTAIENTES
(#l CEO A% 1 DULMsLy

% 5-17 7 —# £ EXPRESS D%

NIST (3R IR DHRBROVMORELE THY . XBEFTHo /. STEP AT THEREEN THAEREEF L OY
1ABIUHARRIT. MELFETEENILENS -7/, RBRCOMES 2 EBTATBTH-F, B TD
TR WREFINEZRT L2012, TOEFLETF—YORERICBWTHEMROBHIC L —2F2 0 &%
FEhTuE, CO70LRAR. FSHRRSARWEAICEHEEEGH A TAI kY. 2OEFINEFET
BIHIZRU s, T—ARAATESFBERETFINICEBEISNTLALEILRBEIZ, FOEFLOREREST S
DIATHLHEMTH - [104). PDES, Inc. & OIRHIZE 0, NISTERIHIOEFIMEEZET SV 7 I 27—
AEARH L. PDES Inc. A > N— D RRIEEN T BN THB L 22EL PDES B &AM, £ < 0 PDES, Inc. 7 )i —
T NIST DT OBFTARELBILZZEMS "PIG Pen” EWIBHRTHLERT W,

MY 7 b7 7y =iy FEEREFAOMEREORBIEZ RS L, TARSTEP BXU 7O ry 17 7 b
VrTREDLEDIBEDTA T 70 5RWTHREN . ZhEEID 2 20 70X 340 >TWW: : QDES
(Smalltalk THEEIN VA v 7 RV —F 1 @HEZF7 A)105] £. EXPRESS—V——SQL 5 AL —%
[106] T#H D7z, QDESETF— ¥ ZEML. STEP EXAEHETH-DICEMR SN/, EXPRESS— Y ——50L 5
FAL—FR, FOF—FIMTET AN AEOERICER SN, SOL BWLESbhtE. MEROMREFILE
AWTELWTF—#ABBF TR EINERETIZSIC. ThoORCELTE s NE, V7 Ry TRIIBEN
R, WHTEATEB B, TRATH BRI THOOBTRITEDEL OREN B [107)[108].

1990 SFARDIMIC, NISTRHEBR - — XL 0@ LI 0— N2 MRBI AT LAEEKL LD LEhEERL [109).
STEP 7 Z7AZ-17 3 (SCL) 3. CALS 7OV S LhHELEBALZHERR I AF AT I FOBEDOT.
BRI SRBNORRO—HELTRHEZNZBOTHS (110). BHBH I Y —-F7O0vzy h1—Vx ¥ i—
(DARPA) OTEEHE T, NISTILSTEP BRRF B I UHIENEHTE S SCL OBHREL &L .
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SCL 13 1SO 10303-11 WEAT2HBREXRBETES C+3 7 FATATSVMTHD. TOF1TFVEMES T,
EXPRESS 7 7T ICHSENEBERETS, ETWRL C+ T U r—a L 3HBETHL0TES, Zof
{ZIX EXPRESS AF — VWO T 7 aF U E L TORHMER, EXPESS A 7P 20 hORRB LU XA 5 >
AROBELZENEERT NS, momm3mnn]774w®WﬂTEmm$s7-5@#&*%%%&9%@@
OB T FUr—a Al BBEICHSIEMNTE, SCLY ) —XILEEN5,

SCLIZW< DM EMESFHICEWTHES N, BHEER L O, STEP EEHEIIMT TRE L L BEOHRtH.
BELURSTEPR—AT7 FUr—2 3 AOY 7o 7ORBICRIDE WS A TH -7, NISTIRERIZ, FED IS0
10303 HHEIORETHEPL - . .

» 1SQ10303-21 ; 1994 EEHHE  TREEOZ ) ThFF A IR

» IS0 10303-22 : (HEEFE) EI&EHHE | SDAI Lk

*  [SO/DIS 10303-23 FZIEHH : SDAL ~D C+ B e I

+  [SD/CD 10303-26 REHE : SDAI O 2 ¥ 7 x — AEEFTHME [112].

NIST ik - TR I NM Y —)hid. 6.l CEEES MM EbE TEA SN/ T —F v MIBIT S EXPRESS
BRABNTE I EHATED M3). TOLIAY—LEFMTHILICED, STEP SAEHANTHNOEEEELT
WEMEIHERETDIENTES, FITHEICALZOR. COLILHNIZED, MR T — 7 T E OFEE
FTRFETNEONENIETH S, PPRBELANTRER HLTOTEH, JIO LUV TIHERKIC/ASHOH
$5, PRI, STEP HEECAD VAT LR > T o FOUABREESSLL, 2 L FOUARBTITLE L
35, COLIBENOREIE. CAD P AT LONRT—F Witz STEP .7 1 74 1 (F—FZMAMT) 58
THBEOIATHEREN BB, JDIED I EXPRESS DREGHIOEIBATH B,

ZOMITH, #KN ERORBOWTNAITERIZL S0 EBAT B8, EXPRESS TR TH0RBELTE2 S
WS EINRRLED. HRBLCRECET U X SR S EOANAS D, 2 AT LMTRRHE N FlE.
A ATACE s THBEEBRENTVA L EERRTHEEINFRITLD. BT > 7 1 7 PEENIEHALT
L 0BMREIN, ﬁ/lTAL@%ﬁijxxﬁF@%%Lijf%i%,

EXPRESS 2 /073 703 BEFI /EBLELTHRET S Z &, (AMICL > TRBLEHRTHSH 75
ARM OBRICEUAEETHL EAHELMIR > TWWh, TOERAIT. ARM B0 EHMWDL. & & EHNFERICH
LEURESRERORBB LY ERL] KH2DTHS, Emmmswfmﬁ“‘ﬁﬁxar SHEs L
WEHBIZED, BEFU LT CATAR, BB 50 7 OBBAEEEAEOBREIEET AL, FO
F—SUHRBERA SN CTEETFNERRTELDICNES,. EXPERSS OFF A MERIIBWTHEEN/ZR UE
BOEFIA. EXPRESS-G THEZN/ATFNEEERICRAZDOIIRE,

511 MELERTESM?

BT TY Y EER, TEFAMECHLTEDI—F ¢ U T« 2B TENMIBOTREZNTHS, ALLD
1T, ETFNCHETET—F L AT AR RO HIC EXPRESS MSERENE Y T I YOI —FT 4 T 41C
HERAHD. I I TORET. BEBEN, T FHEENEOLSABREREIMETFRATELNIETHS, B
FELIDOY TR TEBRATAT FUr—a it ARSIV I MU TAER T DSR2 BME
DF—TEESHD, cOF—Fid, ERSNEV I I 7o TERBEN LEROA TPz 2 Firb, 77
et g L OAROERITERE NATRER SN, TNETNECEL <BWEDIZEAZH, 2% TIIN
Wi F— RO SEREEER. 77 TEBRID LA A T BEHTOERELTHERLZEO D TH 5,
B, ERANSEV IRy s, TS a 7O S LM 0D 2 lOMEERHET LI Stk Ty
AF NN ZTERBERIN, FNSEOFEEBHIOLNLEDICL TV,

BDEOSITHMAmb 5, EXPRESS eV 7 R PEKICLY, VI b D o PHFREERICFEEICEAN S
MEESEND, COLESkV 7 b2 TIREERTFIZIEAERRATELLN, Eﬁ%ﬁ%i_}ijﬁ:%m%vﬁwﬂ_n
59
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512 EMREER

WICETOAL EMESIEE I o FEERINETICI DHEELAM -, EXPRESS (3FIAMARSES L
T. HE5BEOA2 2 HDHMMEE B TE~. EXPRESS (CIIHBOFRMNED, TOSHREA- THAATHER
IKIRBEELE T T, FOLK DOMhENTICETS |

v LT AT A ERCHET S where BUMBERAEKET SRENDD, L2710 74 EHITET S WHERE £
A, 274 74 OEOBELALBRETI. LT 4 T4 ORBIZBIHHNEEBT SIS0 TWAE,
U L WHERE BT & - T, EXPESS #l#H AL M USEDIN (BIE Lo F 4+ F2BRTAL L F 4 T4 25
Dt B) EWNET CETERY (STEP EZHIHHB). USEDIN 41 WHERE HRAIDSIERHEI N5,
WHERE HHIO B REES NS,

« HEESHBENFRT LD FICEDAENSD, EXPRESS BAHE#E-X—AEXEFATEH L LI SZHLTRE
FMTHS, EXPRESS 13, 1§ ROEMALBERNE (TORMZDEDIT) TR LA NSNS ) — %
s 5. AAESRZREHICTOBERRBER 70/ SAICRAMTEL TS, WREFTU VYOl
USRS D ENTZS. (RABELHBEOMIL. STEP RSN (RAF—T#HA) EREFLS5HB0T
H5),

F DA PIERIE Pascal 5 L WS E#HERL THTH, EXPRESS INK DOMOBYKEN S KELBRETF LT &
Il b, A BROA-hA—2aibaniffEl, SEERNNBLURAF—TEMARHT I EMNTE
UL, I3DMCMBIZAE D, EXPRESS I OEH AR TYFREEA TS, O, 773 A3 E0XE
FIMAF—TELRHERLTLAINEIAEHAIL i s,

BRI Z OWBR T, EXPRESS B Elat M T (# HEMEMT (£ 2 ICHEET 3] ) OBBRE R DS MK
PDOBEEERIT TS, BT, EXPRESS HHi3 SIZEOF (QUERY | NOT...) L3 BFEATI—KlEahsd IF
JIHFET S BIU TR CFELRL) REDRIERDCE > THEH, FRR TEDITHEELR L] &0 D
ONEEITB L WFETH S,

FET NOT R ENEGTEEATEAVWEOLTE, FMMER, FBEL 7174 LS OEELS MO TEESES
EEBL TS, RITOBYTH, COBEMEHETELVI L ERREDIFTETHO, COYZPBI T4
T4 DO WHERE HAIILBWTERE LOO-FICHMS S, ZOERTR., BEERIEES I R~A0EHE
HHROBOADLDEI 1 DDA TH R ENAS,

5.13 2 W

EFUTRBSTEP 7 —F 70 F v BLUABOHEEARMATH S, WET— FEBHEOKE, @0 otaisl
ERORBE A EICLD, STEP B7 ) VRS LN L FRAMELRBICIERL TS, YRANGTT
FESHTHSAHRETEEIZCY ., STEP ABEEFLOBREI I ELVBVLTHEITITNS, STEP EF ) > 77
B, ETESWELZIIELASHEBLTEST, ¥ 0N s THEEC DVWASERERELTIEFICHL VLS
FTHd,

EXPRESS i3 ISO 10303 DEREER/I— M2, HRETILETBRL. WETEF—Ft v b2l T 2 E0TES N
TNV NEREEL TS, COEBITREOTO S ST —IZ8I8H D H D Pascal DL SRS D, 2L
THAEWIZL S, EXPRESS 7 STEP REGIC S - THEABTETH 2L I ERBEBICTHTES, 1SO 184/5C4 N
DEOYDFEFEPELRED EXPRESS 285 T3 (1SO 13584 3L U150 15926). L) 1SO HKIER LS. #4310
TC211. HEMEHRE LU geomatics ICHT 2 HIINBRETOMREERZEO—B L L T, EXPRESS DEFEHRITLTLE,
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Beok
TR LT — Y FE

6.1 BLoic

REEECSVWTHHSINS Y 7 M I 7 AT AR TOBEF— & ZHOBAIE. STEP OHRLITHA LD TH 5,
MRERICHT L TR BETF— Y XRPERIIE > TORSHNEETH 4. V7 hY 27 LA FARITOY
T — Y REEAEIILENELIRREH -/, HER. WRTF S REOESRBEEERTIAE NS Z&ThH
S, THUTEALITE, F—4XROERZZITHECEETT. 2 00BA22KT 2 B@MEH/WT S - -0 T
NG SV, REL AL BRTERNRBII OB THEEIETRANTLTVS | & 2 TREOEA I D LT
i RS Ad A

62 STEPI>FTFALDF—¥3EH

TR, BHOE—DOSHITBY AEROREEERTAHEEZNLT. 55V T I 27 L AFANSRD
PATACHEBEEETHILTHD, ZOBBOMHIL. BRI ASCH £ 2 ERERCBW TN THE
ftanad, 61 HT7—THAIERELTWD, AMOBFOERESBELEE S, TORTHSBEE~OHKEIT.
BREOB—O S CBOTIRRINEF—F2EBL TS,

IOBBEBBT 77 AL THRENE, COEDHALa—FA A —F 4 2 ¥ AF AL L DEEMNAREII A S,
H2ALE2—FRLHNT L Ea—F OREE. BHERRERE. ST 71 LA T L, BFA-ABLUT
DUEEDF v N7 F— Y TBRBEEN L TITHN S, BROZEBLUEERSERLOTHEM, VI R
IT AT LB TORKRDS L7 —F RMIZIIFD TR, HROMPE T — IR0 S BELARTH 2. =
NETORTHE, | DILELFE S TY I NI LT L AT AR TONER O BRI E T 54 L STEP 77 / O
VolIDWTEBARTEL, CHEDWTESRRNT A0, TOMRAEBIREOLICHEINLIM L 0D
HERLICERET S, :

f Data Exchange Characteristics

Initiated by data originator
» Transformed inio a neutral format

*

Content determined by discrete event in
time

Redundant copy of data created

=
T, Goitany |

e

FT—RMT7 71V EERT BMBED /7 NI TS AFA (DI TRVATLAAETE) Tid, A5 4 A LT
BREXRRT D7 7 T EERT DHEORIEEFITLATNI RS0, IS, TOBBI7 71Ty 28
—hERYBMELSNIONREATSHS, ZOT 7Ly AH— MG ST 7 LR E NS IEORN
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HEREERTE LI VAL—FThHad. TRT 7 NABL AT A A ERATREROBRTHNE, ERIIHE
ERODBEEHO 7 7 A INVBEEEEEEEE INS, HEOMNOREEZERTZ I ETHARL, TR 7T LOREBES
FUNBNL ATFLARE > TTHEHRCEMOMAPN (Thbs Tdill) 771l T TERTTONDH
B, BTy AINOERIZE AT LA AONRERETR 7 7 VHICBE SN RBICER T AFEELEEND.
TOEAIREBN, LAFA A TRACHRERE SN E0HBE2 S OEBEERICRBRL TSN, ROLD
MEHTHRES

o HELBTFANCE > TROENDERN, PAFLADRRLENLITESHSH DM, ELFETHEMN,
o ERVT PO THREORERUICEZEIN TSN,

VAT LACE O TERENATHER T 7 AN EZETELI 12DV T I T VAT L (YATLB) HE
TH, AT LB AEEZHRL, TOHBRONMEREFKT 253 TR, FBY 7-1VIZT 2 £ 2T 2 HEE
FTOEEICIRELATNER SR, TN T 2 EATEEWIBFWOERE. @RE 7 7101 R R—F
EHENS, ETBRBETHAMFEIERI O ATHD, COBELEOBEE. FI AL —FOREODRE LMK
WL BT A NBETVATABOEROBENE A RSMEIEEL TWS. ERAERIIE T e N LRET
BE. VATABUENEEBRT A IBEEELTOTOII AR FOBIZ, PATFH AL > TREZ NS
HWONEEREBLLIITHS., YATLAAIL I > TRESNAHRO > A7 4 B ONEIREN S AT 4 A DREL
FEREGETHLPE ST, B8 ETHMELERRRE L TR LT ohTha, ZITH. Y A7 L BORER
BB AT L AL > TIRES RIS L WD L EDHTES,

6.3 STEP 2 »TF A FDOF—%IHF

F—HRHIC LD, WEROVT FILT VAT ANT S LA T HE—ORBEERAGES ISR NS, CO/HEAD
7 7t ACHBOEH. MROTHES SITHT HEE. B IHREQEORES I VERIIBLTRERE 1D,
6-1 DITERZOFAZHNT, 62 BRLRHOFT—FHFEERL TS, :

Data Sharing Characteristics

»

Initiated by data receiver
Data on demand

Data access levels embedded in pfotocol .
Appears as single data source

Read (real-time) a}:rmu%agpdate capabilitics

o

—

——————re i

Receive
gy -

Bank { Touch-Tone System ©On Demand CUSTOMER

B2 T—FHEFOFH

BERARIEL, F— I R—ASBL AT L, BHEEZ 7N AT ALAERREFOMBEORAESHOHELTERTS
EMTES, BET—FER (PDM) V7 DT AT LR, ERIEEL)EY s VR BRMERT 7 X
FIniEgt s N A AT o ERREEAEAL L T3, FEIIZ, PDM AT LEBHAL L TOTF—-FHE %
FHLTVS, TROBENT /LIy FAMBEREVWD I LIT5, BERERICHOONE ZOWMEIE. &
BETF IV EENE 7 7LD —BTHS (THF— YRR T 7 A VELREBARR 7 7 1 LOBE L5 5).
POM R AT LEA Y H To— AT B Y227 VAT AR, B 771 NOERBLIURROMECERT
60%%bﬂwiDM#hb&wT#mtﬁﬁéﬂ%?*ﬁﬁﬁT@‘%ﬁ&ﬁﬁﬁ%ﬁ&m%?—&%%®¢ﬁ.
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TOEABEITEREEZIBL TR I LRG0, COEIRTF-VERR. F—FUEDa L POT I+ 286
HFECUERE Y ICRIET, BREF—F¥EBHE2HEEL TV, COLDHE WRYL I TOF—Ha13. 20
HEBRAOT I EALHRFTIHE—OREBY V—ATTF—F2ERL. B#ET2, 77Uy —a o OBEAEES 2T
BICT 528, BELWLOLENS, ZOFR) Y/ —ASEBO—XIV—288L, Fhick-T7 7Y r—3
3azA HHPICEOF— Y OREACOD AN I E#F LA THINE S IITHOMNBETH S, LrLTh
HHRAICHRBEEOIRRTH EA. STEP O >FFAMIBNTIE, STEP #EBLED TV IRV 2
TLDES DRETEXNBIIEETAHIENNEIT/LD, CORFETIL. STEP MBLELTIHREE, Y2 hYxT
PATLACEFET2REEOEIZESBOTEHS,

64 HET—FETBRT—YOHEK

F-SHFET - FIMEENT 2HMIE, TS OPLEBLUEDTF Y OFERETH S, TREFIL TR,
IO IT Y ATFLAREDT SOV AY I -2 NS TRELTBD. DI AT LARFHT DI FOF—%
OWFELIZAR—FLT0B, COFRE. ARTF— I AOEERTNT 7 1 =T 3 LI EORERFAT 5,
HHEVIETOEC ST EIRHNLHEL LIITFbN TR, SR 7L EA 2 R—RT2EIDOS TR T X
TLiE, EOT S OMAREANUKREL TER, JOL3RF—FL. BEV I I T AT LIZESENET
—=FD TAF—) AE—CEALTRBEEhTWRL, TOFESY TR 27 2AFAR. &/ TR 7 2 F
ADT—=IN—Pa B oTHEENIDIH—DEEREETH DI EMNE, F—YELFL T L,

FHEEFICR, FRECHRLMERE, BLUF—SORMAOIAY -~ B Y — At L > TREINS T
) BB 5, TOF—FOTAF—IE—ITid, FHENERHEOLETT I/ EAL, VEY 3 > $5 0 ENTE
S, FTVORAEEMNLL T, 2TOV I 740 CF—#IFT 2t ATELLIIITHIENTES, F—
FOTAY—IV—DUES s RESEH TS N TES; EDF—F DY T F 2T Y AT AP —DERAE
RRIET B ENTED, ‘ :

B#@icl, 7Y A EFIVR T — YRR EFICEET S E D s S HEBEEEM L TnE I &iChE, 20
LI, TFHARTOEHIEHEENSHETH S, STEP AL, HEEL AN LTI DL S nBEEEK
B H0EHEELATMSERL T,

65 STEP EE L~

1988 1T, Ontologic IZR UGN/ PO MDA L — 713, BBIN5 STEP EEONBEEEHL LS ERA .
HIBTRNLEZOMNS L — T3, SROF7 /nY—-23&0, FPHENZ 4EEOFEE L THRARICHE
TN, FIBTERLLELANNDDE. LAV 115010303 D5 1 IR U —ZIiZET TRA S l—0HE
BHTH-7, CHEREAREGASN TSI ERERBTLS S,

STEP £ERESEEERBOMLERE, T—SOIEEISWMOMLE, F—EFEFRELTOERMN. I P2
FETRE EXPRESS S#f [114] EFE T B LY, STEP REBBI X OHEOT— TS MU L LOIC
fofze THUTISO 1030321 ZBM 7 7 1J 115] O UTTFA RS ELTASND LI -7-5DDOM
BIIRBL TV — 7ol > TOMREIE. EXPERSS A M SEHENBTR 7 7 1L 2B FEET 3
LETHal,

RRZ 7 ALBRIRAESRZ 1986 FRIMHR THRBE N, Boeing ® KA VETHAY S —F L F— (KK).

McDonnell-Douglas. NIST. Rutherford Appleton Laboratory. Structural Dynamics Research Corporation (SDRC) B L 718%
DHEBBAAREEEGEL T, £, IGES TERINHOL0ENA 7 7 A B EIREEL L 5 & ¥ 28
WA S o7z, IGES 7 7 -1 IV Hollerith 1 — F O : 7« —)L B X UREIER. DS F OIS LEH L7,
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Application Activity Model (AAM)

Information “flows” between activities are the
basis for development of ARM.
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Example: ARM Relationship to
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Example: Mapping Table {(simplified)
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10303-201*  |Explicit draughting
10303-202* |Associative draughting
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10303-204 Mechanical design using boundary representation
10303-205 Mechanical design using surface representation
10303-207*  {Sheet metal die planning and design
10303-208 Life cycle management 10303- Change process
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10303-212 Electrotechnical design and installation
10303-213 Numerical control process plans for machined parts
10303-214 Core data for automotive mechanical design processes
10303-215 Ship arrangement
10303-216 Ship moulded forms
10303-217 Ship piping
10303-218 Ship structures
10303-22] Functional data and their schematic representation for process plant
10303-223 Exchange of design and manufacturing product information for casting parts
10303-224*  [Mechanical product definition for process plans using machining feaiures

10303-225 Building elements using explicit shape representation
10303-226 Ship mechanical systems
10303-227 Plant spatial contiguration
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Application Protocol Number and Title
10303-230 Building structural frame: Steelwork
10303-231 Process engineering data: Process design and process specification of major
10303-232 Technical data packaging core information and exchange
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{Eschange Format)

Bl 8-2: HfES AR

MREILEY ) SREBIIM<IETHS, STEP DI FHEAMIENTIE, BAU AP 2EHL T3 2 DORK
BYATLBTOMBEOLZRELUEREEKRL TWD, SBERAERR (H 8-2) 3. EREMOEE S PR
FKBEETSL I L TVANEIMZBHMTA-HICHBEND, BEKEERROP AT, RBEHMDNL <
TTH. TORBROBEMERINDIDOTRASKBEENTHDIETHS, BEXEERBIISRTLEND
CaE 2 D0EENBELBEREEH O EETLTLAN, BEOHRBIZABLTL. 2 DOREAMEELTN
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EHEVTVIEMTREINDIATFAV, COHEK TR, 2 —F—0@sh s Thid, HEtEkRBRo LN EEE
HBIDANTHS: LA L 1 DOEEZRBL TTIIMEOE < OEELHIIBET 20 E 2 21§ 555,
DREDRELEAET I DEBTSRERE. M ETMELIET2RREOMICBIA MO L — kA T70SH
L. NEEASZALSNTWAHE, ThThoRENAN (RLE) Ti1EEHA EE) T ERREINDLD,
2N BO@EEEREASEICALS, U NH#ET, NRIEBLASERSRO SN D (K 8-3). sREZNZ T ATLD
HAMZ T TN, BELAR L ORBOESEAICR D, BENREERBERRI R ICEANTRR
ST, TORGHEBERBEEFRIETSICNE. FRARTINSASSITHAIL TRAMNEAT S,

Exchanges Required for Conformance Testing and
Interoperabilitv Testing
Sysem A System A System A
Sysiem B /
erforman rem System B System B
System € ‘ (;r&pmig;li:f)e System C :‘: System C
System O System D ¥ ; System D
Systam E bty el System LSS, Systam E
SysemF Systermn ¥ System F
0O(2*N) Exchanges Required O(N?) Exchanges Required for
for Conformance Testing Interoperability Testing

R83: ERINBAEH

EEHEHRRITHE, RO L S CRELEERBICEATRELRRANS 5. BOERREIHIIMI0 S, BEIINL
THREAEELZH > TWaS., JHLEAKRERY, BELaMRBRID LN, BROLTOESHNEEIIEL
THAEINTVAEZEZFRIETHENDI L THH, BRERIIHA DS, BEMRRE, HEI N2 TOREA
—AREIHT IR, BHAORBERALTWS, BEMRREZTTAOLTICHELEERRET Lo TH, X7
BOEEIZ RY 7 hAEL S HERBBIZRVOEEDDINCHEESHEELH O DI, HEIHETHHLE
Ehnidiesk< s, TAEAHRRE. NEoNBRELHHIIT S, RRINDELN 1 DETTH LD,
REBIZTEHRLAEWEER ED VAT AIIREAH2MP—EBRRATH 5.

R, BEAEGEERBRIC b EAHRRICBAVREASD 5, BEOEAFIIH L TRYINTHRLLY, BEE
BRBE 1AL A S OMOBERIZEET A LN TES, FIATEESIOATAY, BIELENEHET
X ONERITESEZUTEIELTEDS, CAD RNV MREAFICH LU TRRINEERANSHBED. CAD &~
AFABERESR I O—HTHS, EERLIBRFIEMENIADH S, BIELELHKBRTE, 10— 3EuEHN
B0 Efsn, EEm e L, TORECL > THEELFHEER TS 2N TES. BLDH HHEEE O
BF—SE2REATLIENTED, TNICE2 T, PATFLANEROAEMIIHREAZBRCEL I LS SICRES
na,
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- ik e #eLFEEER

TR U THEERIET S :

EROBEREEY e

a3+ — BB v
BRTELSBRCATACHS LTHRRBT S e
BELGBEEREESETS .

FREOHDEEMN Ny V4

MDA Shi A v

KBNS EELN
RMEDH B IUT ZRANT S _ v
28 O LRt SRR ' Ve
N AT AIHT HEHBREK 0 (2*N) O (N}
e v

#8-1: OB REL B R

T EIAAEOHRER LT LD DTHS. MACRENEREINZ00BETH L. FRICIRIZA MG T
DA GBS, 1 DOHENRRBRAIEORSEHERD. COLIAFERL. BAMRRTHEAINIHED LT
V=NO—HE, BELKBERRRT I AR T A LI THMEIZ 5, '

8.4 ISO 10303 EXEDA > ¥ —ARSEUFT 4T A B

AIDE Tz L DI, 150 10303 DHEEHR G AP (AP) THH. AP EHBESH Y 5 A &IFEN S HEIZ S IL—
TATENLESHBEGOERGITRD., BAMI AR, FOLEETEET IR AP ONTORNESTH
5. BETLRED. MEDEGHS SANDHSWERHE2XTBELTHARTNE RSB, X>¥F—HHEatsX
E2150 ABERTISLOABEEES AN SBEOHAEE BRI LIETERL,

BIBEOERTVICRERLEEIIZ, STEPAPIZIZ STEP EEOHBITIMMSICHEL 2 DOHiAH B,

48 HRERA-AP ERNEROREDERN, AP EDEBAOT 74— a3 »BREFI (ARM) MoEHS
Nat7o2 7 FROA T2 b BEREIU T —a b TERINE7 U r—2a BRI L TEE0H
5,

S FTUr=2a 2BRETN-T TN r—a VBERET N (AIM) . EXPRESS [145] AF—T DI T4
TARTIHBIUHNOA L Ea—BASETHFEMTD, A5 HI5HRE —AM TESEET N 58T
MLT. 4HIOET TV —2 3 VEROERAFSEOMTKR— OF&EBTRI,

B L2k 52, % 10303 AP ICHEBIE S S ISR A — b (ATS) Mid D, Z0 ATS IZ7i3. BOMEFEET
D00 AP IZH T HHKRRRIED (ATC) MATA-TWHaE, HATCIE. BEROESHENOSS LT 580
PELFEHOELEMITHEFRRT 2, ThERD AP IZEIET 5 ATS ~NOHGMBBAES TR TN S,

FEGHEST HEOHRBEN TR T LR EN/EED ATCICHY TS, HBENIZE—T. flzif [
EEEHLARET, SEHMBELTHEOERAZRRTS) 48, RBEEOERLIBRTSS. AP DILLF4
FTADELWHBEBAABEONS LI, RGLHBENSTRINATNERSRL. & ATC 20T, B8
B, S M REIMER T H, BREEIFORBEE B L THECRAETIM TEELIIIH > TS,
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mctstﬁ<ﬁﬁﬁﬁﬁﬁ%mént5.%@%%Euaﬂﬁm.%%ﬁﬁﬁ@ﬁ%ﬂ%#ﬂ%]éﬁtbfm
AEMEINERY., RBEEI. 1S0 10303-34 [147) CHT SR ERZALTTERENS. K 84 i IS0
10303-203 [148] NI 2RBHBATH 3.

I1SO 10303-203 Test Case

Test Case: ABE_Rovolved_Objece_ With_Vaid

;
i
i
i

Test Summary:

Test the procmsing of information elements as
defined in the TioF

advanted boundary_representation. Specifically,
the poftprocessar input containg instances of
adv_brep_shape rep, brep_with_voids and
elements need in thesr consruction (CCE).

Input Specific ation:
{Model desdgn, application siements and valnes)

Verdiet Criteriar
Generat verdict rriterza apply: geel, gvel, and
gvel

VC1l:Themodet realized in the IUT must generally
rorr egpond in chapeto the model represnted

VC2::This modd can becrested by revolving a
composite curve 360 dogrees about an axis. The
length of the exisis0.49 m.

i ¥C3 :This model contains a void. The volume of
| thiz model, excluding the void, ix 0.4330 cu.m.

8-4: 1SO 10303-203 A RIEH

1SO 10303 ICEASHRREMAAD T EOEEMT, STEP BRIMEE T SRBEN TR, B4 RTRRELD
2. NIST HE SR B OME 2 6T 5 sC4 OFERBMWM BB THAREBEMNEHI£BE O~ 30 > J— &M T8
SHRBBLUAEBELSMA) . 15010303 (T T HESHHBROESEREEL, EHHEH5A. TOFRELHR
LTWwd, CheOEFMIDKOEMEZM T -0 BBEAMBREREL THWS  REBRERITHT 5HE, REBEAREMN
DB S L AR S ERTOEEOBETH 5. 30 ¥ —X&/%— b id AP DS LHEA 1 — F ¥, 1S0 10303
FRAEICHT ISR AE, HEOBBSIUHEE, BIURBBRC L THEZ N 2EAHFE 7oAk

EEEHETT S,

1SO 1030330 1 — XK/ k¢

31 EEHREE L USF B
32 BEEtREB LN ERS

34 EOHHBB L USRS

(DEFO [149] 11 SO 10303 KR T 2 iHA

— R AR
MBS L BT ICHET 2B

D AP B ITmit - HRRBR A IE
35 Eﬁﬁﬂﬁﬁ;ﬁﬁ&ﬁmﬁ:

SDAL

HRBFREENELTHABIHERENS, 8513, BEMFHI Ot

ZOWEETRLTVWD, COETINOHIE. 1030334 BT 2RBHEORSE 1043 2, HEMETM 7o 212
%?Té(H%%%ﬁ?%)tbuﬁﬁﬁyx?b%ﬁﬁbmunKEBQMQﬁﬁ?x%AE%ME&&éhrm
FEVAL, 1S0 10303 DEFIZH L THT D,
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Overview of the Conformance Assessment Process -

Ad — Abrirae

Tt e PICS Profa T

m || | PRITPetra | Meded Imglemsearntien Mothed

N
Prepare or | } \
Confe ¥y 1 ¢ Addirtrative Informarisn
Teoting Prepare for | FICS & PIXIT
d Testing ™
1 Y= N
Tmervtabie | Tov S z:::
L2 \
Sube AN -..u!—hr —_—
SUT Mest - | E::bmxe
- Campaign 2| Obunod\
Outceme l
L
Anslrze Verdiew
Resultn 3 N
v Y9

Activity 1 includes: e e
- Production of administrati ve information, PICS, and PIXIT TesiRegort |  Confanumee
- Choice of abstract test method and abstract test suite - ;:'m
« PIC3 and PIXIT review
- Initial ATC sslection and assignment of parameter valuss
- SUT preparation
- Final ATC selection and assignment of parametsr values

B 8-5: EEMEEE oA

ERTHELRB L AT LOBEFRTIBEEN S WS HEN D, ERHAEARBEA T — ML, ATS Ao HEEH x5,
SRR S & TN S 5 2 EM RS, 10303-31 [150] KERRENTVL S, REINTND >R FAICH
TORDUEREWNET 24k (PIXIT ) £PART 5T 1030332 [151) THRENT 0D, HlAFEEv =
2 7 AR OIESHT 10303-32 B L34 ITHRTNTVS, BEWMEEDY 7 M7 v —Jid 10303-34 DB
ChETNTHS, '

8.5 STEP EE&HEH

1SO 10303 AP 1. EEMI ZADETOLLT 4 FA NBEUEEHOADIIEEINZ ZL2ERT S, “OHR
MuREEFE, CAREBLIVEEEZDOS S(HENENTE U BRI E BT 5 DICLBTH S, WERIZBNT
B, FEEEOHLEERED & (L —N—) HE . TL—N—HEEDT T r—g YIZEoTHLERN
SHEBOERLTOLIORELEORFOMETHS - ITlhot. M—OHBIZEST 2, R AT EERM#E
TRLWITTUT— a3 i, BEMSAVIEEMHS, IGES PRI E B I NRS274 T3 2 v — LEE=sE
foe [152] . EEERETS. TOMRE<DIBERGTREBC L SEROATHS, ZORTICEY M7~
DIZ STEP MRFIL, HELBEARELEEY. RREMEFERL. HABESH TR SOLBEELEML. & AP
IR LT ATS ZHE8EE L 72, STEP BARHIE, SRRV I — T2 L 2B OMSRBR A1 — P OISR S 6k
T B0, ATS OEEL %1725 /2 [153).

8.6 STEP £ DEAHET A

STEP AP DRI FIAERNELERDEL S TH S, HAERIL. 1S010303 AP HRET F I £ 101377 0k E %
ERTL2RETHD, ROBRIT, 150 10303 AP HREF L E I TREEEBET2ELTHE, LWENOBS
b METOEE (UT) OBEE (BHF) BELCIZIRD  HEZOAAKI, S OBHERE S NABA T -7 o b T
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BT 5, COERTEEAAR. TFILCEEINSHEROERNNEORIFTHD. STEP AP DEE. 5 6
BT AR 2 DOOEHFTAELHE | 1S0 10303-21 [154] TEBS N TRIEERA W 7 7 1A, F/2RB 150
10303-22 [155] TEHES N/ SDAI(SDAD ZBEUTO, HFF—FAX— I ~DEET 7 LA TN EE -2 ZO
FRICEEERIETHANH D,

—RES RS SOt AL, 1SO 10303 AP [156] CERRBRICEEEAINTEL, RBRYWEE (UT) HFAT
DAHERTSTEPAP L& D EHES N AIM AF—T D1 VAT Y AEHGL. Tha gy aHhEIcERY
BHOEINTVD, RBAHI AP HHICE > TEMEN., BB AFAITL > TEREH, £RSNHHNITE
HEnamitcEREED TSNS,

HOEROHE. ANRREL AT LEEOT — RN THRZEZRT S, TOLIBANE. AP DHFREH O
BESTHB, “OANOHEKILSTEP TERICERINTWAH,. COAHOHEOHRBEREN TR, B
OMRRENTIE. CORXE Th—Ra¥—) SEENS, ABRRZRNS, XESIVHROHERE L TEHR
ENTVD, ZOHNA ¥ A7 > ZEFNOHAIL, STEP ZZHBHHE (7 7 1 )V3ERH) 2B —EDSpAI I (7
—FR—-AEER) OWTHHTHD.

BAREDES, FORAMREENS, AN EXPRESS AIM AF—< 01 A5 AT, STEP XHMEIE (77
1V £E—EO SDAI Ak (F—FR—2) OLTNAPORIUTES. BRBRICERTLIICITLD,
STEP THEZEEZNRVWEZOBATHAMNERZ NS, EAURRENTIE. BAEREAR. ANEFNAXAS
LA ENAHROBERITHT MO ShEIIHT 5 - EDRE TH S, BUREREN—FIE—-Hh2iTLE D0
stz AN, EED., BERBINTHAL,

wTE;oriﬁént&ﬁtﬁ%éﬂéﬁﬁﬂjﬁtﬁﬁﬁ;dﬁ%&m53?@@&?®%ﬁ%ﬁ%?é$ﬂw
Tit. RERET S LU, ERRAOSEILES S BLBZOVTHICIL S TRELSHSORLEROREBIT
LaERE N,

MR — BT R O A IC OB BRSNS, HXURIN. 7 U S — 2 a Y ORBEFEOBSAS R TN
ANTWBMNESH, 1SO 10303-21 CHESNAE 7 7 -7ILEIE. 1SO 10303-22 TERENFET J EAHEDOW
THhERET D,

- ABRHEASREEI LBV TERINAT—YEFNM, APIZL o TEZEE NS AIM EXPRESS A¥
— DL TORSESERLLTVWA I EERETS, ZoPiziE. O—A)BIUREBRIZER I N ZHODE,
7. 2TOF—FBORTHSEN S,

YA~ AT B AP ORBEBEAIC L > TEHI N BUNRHES NH BN CEMITERTND0 ES N ERAT
H. EHRAIITAER L RAERIC b BRSNS,

BORBTIR. 1 DOBRTOANF— 5261, JIOBKD IWUT IZL> TERSNLHNWOERS SRILE N
%, HiEd, HHOMYBLUHEEESEROEHRCES L, HHOERNENANOERAFEICEL WSS, EEE
mECERY S,

8.7 I1SO 10303 D1 > F—ARFEVF A4 FTA

BRI, 1SO 10303 1 — & /S— FO—EKTH, 150 10303 £/— bOWLThMII L > TIREENZH
WINBHTHR S, SC HEBERONMAEBHTHAV, JHIESTEP IRARMICIEGEXR SRR E2 LS ND, £
ERAOHESSRARIT IUL, STEP RIS 1 —~OREFEL NN EIEL B 5,
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BELBEERR T EAREZRTOEREZ LR DNORBEFNICE ET< 1 DO IUT 5 5 B h RS2 4
BRLU, S5l OXBMEENO UT ~QAWELTHHET S, 2200 WUT TONERET I OERSMNH~<S
15, REIL, BPIO WUT ONERBA JIO IUT OXNEREH S BRI SE L Ve, BELEERBRICERTS (H
8-2). ‘

BEIZIR Az & 20T, BEENRBRIIEEOEACHM I N TRV, Lisdi- TIRESSRERBR A H-> T, 21—
—IZEH> TRHBHMLOBNEREHENDL I EATED, BELKAERROR L KROLENTEFHITHETW TS,
BELENRBREA S L UFHEEE. MBICEL > TRRIEBEFSNTOATNER S 2, FTRORBIEEER,
HBREESRIZE>THELDLOTHS ’

KB F AT —ANEDEDIHHENEM?

RBAEHA - ERELEDEIIILTHET 20 [F—FHREE ZEOXIIITBRINEOM?
KRFME-KMNEQLITERESNDON? #IZX-T? ME?

- ZRBVOEZSNBREREFAN? Chez2EOLDITLTEET SN ?

HREN-HREEDEITERTTEMN?

8.7.1 T FIF

U, RRENIBECT—IRXRICEH->THTIND., BEN, FERBELWAFFALTHS, =
nRFEYEEEEREL. EESIUVRRTFHEEROEREE2S, TR T UL, F—2XROBMEHEL.
FT-IRBORIDEREZTERL. NS A-S2BEL. BUTHRBGEEBRL ., KRENET 2 EL¥EE
BET . K8-61d. BEBEREFEHYIL—7 (AIAG) AutoSTEP B{EMEMRB 707 5 4 [157] M S OB+
JFOAZERL TS,
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[ ]
Example Exchange Scenario
Original STEP STEP Part Model
PatModel | P [ Translator \ STEP [ Transiaor \ P 2
| eap T cap /| caD ——— 4p
g System A System A \ffffﬁ/ System B
: VAR
Analysis Results !
Manusl — !
IChs:g::1o Prototype Parts b Systems i
| Originat RS !
| Past Modal -"'“\__ Manuat
i \“-___ Crangesis :
i ~ e~ PanMsder |
] T v
STEP STEP Changed
Part Model Par STEP ' Par: nge
° Moadte Transiator ! FI / Transiator M:at;ei Part Model
CAD i ) CAD j+—— cap
System A System B/ System B
"Reference Oniy*

& 8-6: 354 1) AH

KRT7ORAIBWTEFNT =7, B ELERELETHBITL T, SREICBLT, HE ORI AR 4
HoH, TOREICBT S ETFINOHRELHRT S, WELEOEIIL, MSHDRD ZLRBREAERDIZETILA
AN TWRELNEINERRSEDIIREENS, RBWEEWELROL SR RAEM Endhidin 5.

. HBEHICHET SR FHRT D,

. BEINHETOIATLATEL WEKERD,
. ZHMTH S (BRI L TEEAM TR,

= HEmREL ST,

EAMIZ 2 BEONFAENSS  BHATEELNBRTEETHS, EHATLAERDR, T 0EEFNETS
LEDTEBNTA-FTHD, NSEEFIEBII2EEBEO#OREFREI L EFIIMHEEIND, OAHAEE
Bl EFAMSHEHEFEZNL0TEAL. RRTO0 LA CBH 2 RECB LT, EF L ONMBT LA L i
THIENE->TRO NS, ABUEHEDOHAITIE, RI7AR-FEFI &A1 R FEFIIMOEREE, T
FATADEOEE, FER7 74N XOEER S D, FEPFELLNMEINEERDHSICIE. Beliidid
FURHIERERELH L ONS, YFEEERLT7 U r—a B b Sl B REND, AN ORTREEE - —IE
S35 R TEMEEOEEE FRICFIET S

7 — 55
. T A WA Z (77 VA
. % e
E2l
AT A
- TFIHAE (2 2T LK)
o]
= Bzl
. FE
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. ER

. RS (ERPLEE)
- FE O
. [infeak-o
. FrEo7UdoirEn#
. HEQRIEM (MRA~OR 2 R
n 7‘3 =5 —
. WfE
. Frur
" SO MRV, by I E)
] EFINOEMX
FEEET
. R
. TR BIFER
" g2
HaEt
. R
. EFIEE
- FHOFBH TR
. EFNER
. =4y b T =g e

£Z< OHES. BMELENREI T DRI0E, MEFL0L A7 ARBETFVEFREL - EEEBIISLTTE S, 7—
FEBMOEPIZHO S 2ADREANELS SNEN, F0EERBTOL AT LLRBEFHEOLNDDOTHS, P
FoFEHMBELT. BEROBERMIZL. HBIATLERBHT S I EPEETHE, BT —INELTIELLT
gENDL DT, MEFRE L LTI S0,

8.7.2 EROM - BAERRY—

HBVBEAMERR Y - E o TEDLINHRENDHEHET IR R I TWA Y- ONEEREL
FHUEE S, FOU A ML, NIST BEUMERE NISTAT™, Ann Arbor. MIICE > THRERAY—ILERLE
LOTHD,

HBN—FR X —RBAT— FOER, RBROEK. BEORK, BROLF— b OEH. 5X024NMEROR
FREQTO L AREREH N ELBETHEENH 5. BRHTELRBN—F A, COLIRER EOT AT
EMBTLESICHEIN TS, ZON—F UL, BN THEESRTOEBRA M — B LURT Y — L IciEET 2
ZEEESTHHT D ENTE S,

HEE R —F —RBAA— P TROSNZ2FERENOLE <L, AF—THASHEMICERTE LN TES,
2OV =kl 10303 AP THEHESNZAF—TERHID, TAITHET 3 AIMBEHRREN ) 2 F2ERdT2, £
DY —=IlE ARM 77Uy — 23 L BE (AE) BEUTH— 22 VHEAIMY, $HST 5 AE BHEBE M OE
EEHiTH9,

Y1998 . ITIEFDHEIE ERIM ¢ = 21 LB ) 3 — FH ST fr L 72,
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STEP Conformance Testing Tools

Sanding tvi
What nesds Irplemantation y“;:m:?inn
to bo (Pre-processor) {Postprocessor) .
Communicated? Are semantics
o [/ = ] il
: Scriot . » — | Semantic Analyzer| -

ﬂ “l
. What parts of .
m | spet mustbe * Is syntax OK?

v ]
- covered? Syntax Analyzer
Pu$:se Coverage
Generator Analyzer Are stru ctus es
OK?

Whal pars o

%’:t‘ii;';‘s the spechication Euudurﬂ Analyzer]

are covered?

[ Verdiet inspected?

8-7: STEP @& tEa B —

N RIOEANTE - SREERATY — VL, T ARBT Sty FORNRERON—L TP EEHRT
ZlBIcHVnENS, TARBRBRENIIHTIRBAM — FOMBEERZ I EHOBEEZFEI S D TH D,
ANT =L -o TERENZ2TONERRBRENONN—t 27— 23 RS N/HBRENIZE T 5B AT —
M REEORELREICLDS, HREESTERBELTORKTEMASINDS

= AIM. ARM BIUHEBAT— FHEEFOC A BT 340RBEMICH T 2REB R — b OMRE@E %5
B4, '

. HEEIIIH LT AT AR TEREANS 7 7T ML - THONSREBREFBET LI &ICED. 2D
@D STEP EEO SIS B EEZFHMT S,

. MEORST ¥ QRS DEESHETL LD RRAMT—MIBmMENRLAFLOEBT—FO)
EETHET S,

HEEMN D R & — BEERED T R L — &3, STEP RB A — FOAIMEEZHARY . £OF— 515 Bk
OHDUBEREEFERETIIENTED, TLEAEORBAT — MR, FORENELD S /2T —F0dH5, L
- TRAURBREMSERORBEE ONRLEI NS BENH 2,

STEP 77 NFxvh—— ZOV—IL STEP &M~ 7 - )b (150 10303-21) OEAFEL WX EMEBC - T
VEMEIMEF Lo TE, CHITAP TEMRSNEETORBMMNSTEP K 7 7 1L TFSN TN ESI M E
BT 5, Cho ORI, STEP AF— VORI —FRMZ3 TR, BT VICER S5 L 08
BBl EENTNRD,

ARMIAIM 7SO0 HBEANT T+ & — TNy —)kid ARM FHEE#HE LT AIM EXPRESS O FDE 25, STEP
F 5T 2N BT D, 2T 1030321 7 7 TiLE ARM HREHOT 7)) r— 13 LEEROSBAEIC
TMTEZEMNTES, £/ ARMASZEHVTRRBRT Y EANL, TSI MET 51030321 fXITERTH &
LTEL, IOV IEHI S ICL T ARM T 7 r— i a PERE 2% 1030321 37 7 -1 )LD BRI HTP
AL, ADENAEHSELSBE(LENEILERFIETAIENTES, T FERBEEEZRMALT. BVO
HBTF— 7%, BIEREg L SECHABRAA — FOBATHRATESRIITERT LI EHNTES,

BT LG — DY LI STEP 7 7 A LR OERERIET 5.
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E87 3oy, BEREERBELOFNITLSADR. TRENLDIIICHERENDILERL T

D, HREHSTERE S EBEOERT 71 L EREAT, BEKBERRT T 1S010303 M EOREE T S@mIc s
NaheERDE. BEEEBRA— M, BECAFHEBEENRET I DRI SNARBRT —IHEENT
Wa, LALBFHLANAB THEAINL R 7 7T LA IWWT I Z TER 2B OF T THENE. 2 ToRE
BRATRHRITALD Lid0h ALy, AEERTERRL. SBO X0V EFEREINTHANNEREL THET
HILENTED, ‘ ’

STEP 771 F oy A—RHBERBEERBIIB N TEETEELR YL THEDZ-EF TN THS, ZHi2 10303 %
771 E T BIOEEINEEE00ETL, FASHELLI EERTFT 2, BEIC ARMAIM 735 5+
BEOBMBEEIT. 1030321 RS I B LW THEERN * ET T HTE I LM TED,

NIST i NIST Expresso [158] HMFEL T a4, THIL EXPRESS HHRETFNBLURBEFT -4t v hORRBLT
ARSI DY — N 28T D, 1S010303-11 AOFHERFETH 5, NIST Expresso id. Microsoft Windows 95 35 & K
NT ARb—F 4 272 AT A THEET 2 ETOERES LTENTH S, 70— Rilfels pC 2T aTHERIEI
£0, - —TEXPRESS M ET I EIETL. WAMIIEEL TR BLIUMBELRT A T £A4TE5, “Hi
FREFAF—TIIHTEEREAT -y FEMETZEFCLERTLIEMNTES, BEHT, NIST Expresso
BA—ZRBRIREICH S, 1SO 10303202, -203. 213 BIU24IZH L THSONORBAERFEN TS, NIST
Expresso {3, 1SO 10303-302 £ L R — MERRIZ B AW SR/ [159),

8.8 4 5 o0 1E A BZRIE

USPROIZISO 10303 AP HEZAT 27U/ Z LCHERICERL TWa, 20707 7 L3N TEIFERD L7
BIREENSA. NIST BLD T ARFEBRL BN B Iy ERBELTH 71 L LTERBEN DB
FIOMHEHO 1 2THS. CORBIO0Y I A, aHBE. RBHBE, BIUTAETREER2THREN TV S,
US PRO EHFARE S L TORFERALL. T OREXATRE 150 10303 HBEEGHEM/ L ThB LD BT
BHELZRETT S (H8-8), BAOHRBY— 2 15010303203 (I3 2RBELETH D,
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9.1.1 STEP £¥(l, ... 7O+ 2AER

Howard Bloom recafis... The U.S. TAG to SC4
took the organization very seriously.  The issue
was - how many working groups for which we
should we try seek the chair? Long debates were
held before we made our final decisions.  One
humorous note was the selection of the U.S. Policy
Management Advisory Group (PMAG)
representative to SC4. At the time, the [PO Chatr
position was held by Steve Ray who had agreed to a
temporary nine-month appointment.  In coming up
with names for the ballot, Dr. Ray was nominated
by name; the generic position “IPO Chair” was
also nominated. It is not often that one gets to run
against oneself!  As it turned out, the IPO Chair
position won and the IPO Chair continued to
occupy that position until the PMAG disbanded
several years later.
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£HIT &, EXPRESS R E N/, BARO
FHEE, B LUHES 2 EBET S/
O BEURBIEFA-~-NEECEHE *EHTS
2%, @B, HHl. AsBEXUERATR
mERRD SN [163].
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HENCHETHD. SC4 BLUT0EH
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HADHEEBT., TS ERERDES—22D
BRI R T SR, 1985 SEEHIChTE
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EERIE.

Brad Smith recalls...
who saw it - over 1000 pages - and SC4 and NIST began to
seriously worry how to record, sort, distribute, analyze and
respond to each of the ballot comments that were expected,
So SC4 committed 10 using a database and made up an
execulable disk which was sent to each P-member country for
the ballot,
commenis.
Frankfurt, just before the SC4 meeting was to start that next
Monday.  The job was to complete the task of entering all
ballot moments info the database.
brought a computer with him, and they were arranged
conveniently around the room. I remember using whatever
computer was free at the item, but | would occasionally get an
error message and have to stop to get help.  Even though all
computers were running the same database software, the error
messages would come out in German, French, Dutch, etc.,
depending on whose computer [ was using!
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The size of the Tokyo draft amazed all

With the conclusion of the ballot there were 2300
A huge weekend working session was held in

Each delegate had

--------------- "rsFEEmemBEEBREER

RSO AT TE IS BRI

1984 SE D SC4 BHIDERICH N THEELAARROFA— A 0BEEN S, HEOBTFRE~OTHETER

LEFESSNTH o NISTIRZORELE SO Licithidie s, sC i B2 £<0 g
A OEBETHO. FhoEFT0RMGE L THERAEN, FHLLTZEANSATLS, SC4131S0 FES =
BL, THROXI LEYIOEHERAIIR DL DD NITEIT N,

115




. ZOMREHAFORBSHIC - AL EFHEE 3,

- BEORETFTF— BRI e A—NT 7 ATO—FERERTS,

. ERZNASOITHA M EELTHS,

L] EEEBEL, BENEF oy 7 TEOERTEA - AL afbE A Y- EHRET 2,

- ETOEEXENLIIHNTZETURI MU EHTT S (SOLISK

- EHMOLHE BN T 72FEHL., FOMAORHETRELEERTERT 5.

. ALY 1—-FHEBRT, IVPa—yHEEEEZRTT 5,

- HEMERORTICE. TOBEON—Far—ACTF s Ay PREETHD L, ISOKHFESES,

TOESBEBORMNTH. SCAMAT— FTAMELHNSEIIERZNTED, E<02 2581122
BLIUSHFEMTESL ISOIECITCI 2 Y) OBENSBRAMICEZA2HDLHL, L Lks RBFIEHTL. SC4
HERT. FOF— Y ERBIVERERMEERRT A DS TR Y- L E R DS I &L TER N/, NIST
12, SCa EMEHRB M TH D0, X 517 SC4HE D EXPRESS MEMER I NS Z L £ RIET 57207 EXPRESS
Frosy—) (Foe2&Hl) 2#MELL. Thooy—ILid, EREEOCENERBEETITREMAE L 2T,
ESIINISTSCAFERICE > T, BREHEY A 7IIAMES TR, HEOHEIAREIEZHEYT S-0DIZER
X, WWW, E-A—J, TZA7O0—-5ORA.

(4 DEES [5C4] E. ReOFMEIEI N—THOEELF LT - JOERCBTHOERLERELT,
BENFTOV2) NTF—YTHROBERERATER, 5612, IVHROLWEEBRBERR TS X 3 IIHFIENL
BFF-FBEOHLHACERELITS. TOREROLIBHONFTENDS

. A2H =%y F R Binma REEBU THEHET 7 AL MClmail i EQHRD E-A—NTHT  MEFTT
EHDMDALIITATAT v T VFNT I AN TEZLIRBRALDILDE- AU T,

= BIRLEZN—FIZR< ALIAS A—1D) 27U A R,

. ETOBRERTOV 22 FAHORE ;. [(BLY)

. WHICKTAERAE ST E A IRES /N [164] )

AT AR [165] 17k o TR E NI 1992 FOHEF O 2, BEO SC4 DF PFNZRAAIZHETILE, B
FF—IRBORBIIBVWTEIL DEKEWFROL D ITE A, & 9-1 13, 1997 FiF 7 872 B O FHRITH
LT, PDRELAIZRIZE s TRRENZHEHNFIN 2R TS,

B dy— 1992 &F | 192 E-A—-Jb 1992 1997 &rdt | 1997 E-A—) 1997
e FIHOY% ;i HAOX
e 7 — 7l 8 6 92 8 8 100
HEIN—TRE 1 50 4 4 100
BT N—-TEHE 3 2 66 BEH PHTELL 100
Ehin

Tovz s bBEL 42 41 97 66 66 100
Fr Y —F—

1— MEEE 29 24 83 48 48 100
HERLUIERE 3 3 100 8 8 100
p-A ) —Htk i FETELN 19 15 79

NN

% 9.1: SC4 OF T F A TR

bEhsELEWSEAOMIC, T2/ 03— 37 RRIN, K0EOALBETA—NBLET =L RTA EY
T TR EEBUTA A=y MoT AL, £ EARERATESILDICE 7. SC4 TRERE, HRTO
HMA i ESETET 5010, 50 L EOHRIEFEY IL—7 (SIG) T2 A7 0—FMRIZNTHS, SIGC RF
SHIOIZASa—FERHELT. BAMEZO0OHL. BEEREL. RNMLSBEEZRRLTVE, CORBHTH
S DAROBWEREF—ZARITRIAT S Z &, IS L BRI OB IC R > TnD, $HRIZ

116




S0 THMAIRBICLDET T — S BORMD 1 Joan Wellington recalls...  Today it seems commonplace
WAkT o0, BRI, RESFMEATWE 1 butduring the early 1990s the technolagy was used very
IThhhb s BEICHr bt s 2HOEY i well “before its time.”  During the publication of the

AR T T ED LS o . NIST i Initial Release, entire standards documents were sent via

- R et m ke 7 - ) e-mail and of course, there were the technical discussion
L OEHMTOT—FRRICHTEIOL S groups that saved thousands of dollars in travel money

EELFEROMRBIVREEMT A0, BW ¢ and let members participate in discussions on their own
HERSLIVEFREOZBEREHL TS, 23 schedules. Correspondence on a one-to-one basis via e-
HAER B 7 0 BT 2SR BN E N T 4@ S 38117 mail was also very important - the difference in time

A L0, B E R o among the various participants was never a big problem.
ﬁ') THb - Mk 35 & TR i 0 M I believe the use of e-mail played a very large role in the
KBEHIMIZEE L T 5, creation of STEP,
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Tool name Description
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tvpes within each of the EXPRESS schemas
Shtolo [177] Generates STEP EXPRESS annotated long form
from short form
| STEP Class Library [178] EXPRESS-tp-C++ translator
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The following is an alphabetical list of acronyms used in this publication.

AAM Application Activity Model

ADM Associative Data Modeling

AEC Architectural, Engineering, and Construction
AECMA European Association of Aerospace Industries
AlAG Automotive Industry Action Group

AlIC Application Interpreted Construct

AlM Application Interpreted Model

AlS Application Interface Specification

AM Application Modules

ANS] American National Standards [nstitute

ARM Application Reference Model

AP Application Protocol

APDE Application Protocol Development Environment
APl Application Programming Interface

APIB Application Protocel Information Base

ASC Accredited Standards Committee

ATLAS Abbreviated Test Language for All Systems
ATS Abstract Test Suite

AUSDEC Australian STEP Data Exchange Center

BSI British Standards Institute

cAD Compwer Aided Design

CAE Computer Aided Engineering

CALS Continuous Acquisition and Life Cycle Support
CAM Computer Aided Manufacturing

CAPP Computer Aided Process Planning .
CATIA Computer Aided Three-Dimensional Interactive Applicalion
cC Conformance Class

CD Committee Draft

CDIM Context Drive(?n?) Integrated Models

CE Concurrent Engineering

CEO Chief Executive Officer

CFD Computational Fluid Dynamics

C&G Complainers and Gripers Commiltee

CGNS Complex Geometry Navier Stokes

CIM Computer Integrated Manufacturing

CIIN Computer Integrated Information Network
CITiS Contractor Integrated Technical Information Service
CM Configuration Management

CODASYL Conference On Data System Languages

COOM Component Object Model

CORBA Common Object Request Broker Architccture
COTS Commercial Off—The-Shelf

CSG Constructive Solid Geometry

CSTAR C-17 STEP Transfer & Retrieval

DARFA Defense Advanced Research Projects Agency




DBMS Data Base Management System

DDE Digital Definition Exchange

DIS Draft Intcrnational Standard

DoD Department of Defense

DPA : Digital Pre-Assembly Process

DSL Data Specification Language

DTD Document Type Definition

DXF Drawing Exchange Format

EA Engineering Analysis

EAC Electrical Ad-Hoc Committee

EACM Engineering Analysis Core Model

EAS Electrical Applications Subcommittee

EAP Electronics Automation Program

EDA Electronic Design Automation

ED! Electronic Data Interchange

EDIF Electronic Data [nterchange Format

EDIFACT Electronic Data Interchange for Administration, Commerce, and Transport
EDS Electronic Data Systems

EIA Electronic [ndustries Association

ENGEN Enabling Next Generation Mechanical Design

EPISTLE European Process Industries STEP Technical Liaison Executive
ER Entity Relationship

ERIM Environmental Research Institute of Michigan

ESFRIT European Strategic Programme for Research and Development in [nformation Technology
FDIS Final Draft International Standard

FEA Finite Element Analysis

FIPS Federal Information Processing Standard

GE General Electric

GEM Generic Engineering-analysis Model

GKS Graphic Kernel System

GM General Motors

GOSET Operational Group for the Standard for Exchange and Transfer
GPDM Generic Product Data Model

HPS Harmonization of Product Data Standards

GTML Hypertext Markup Language

1Al - Industry Altiance for Interoperability

1APP Industrial Automation Planning Panel

ICAM Integrated Computer Aided Manufacturing

IDEF ICAM (Integrated Computer Aided Manufacturing) Definition
IDEF0 ICAM Definition 0, a function model

IDEF1 ICAM Definition 1, an informational model

IDEFIX Integration DEFinition IX

IDL Interface DEFinition Language

[EC International Electrotechnical Commission

IEEE Institute of Electrical and Electronic Engineers

IGES Initial Graphics Exchange Specification

1PC Institute for Interconnecting and Packaging Electronic Circuits
IPD Integrated Product Design

IPIM Integrated Product Information Model

PO IGES/PDES Organization

IR Integrated Resource

IS International standard

1SAP International STEP Automotive Project




ISO International Organization for Standardization

iT Information Technology

ITG Integration Task Group

JAMA Japanese Automotive Manufacturers Associalion
JSTEP Japan STEP Promotion Cenler

KfK German Nuclear Research Center (Kommission fiir Konjunkturfragen)
LEP Layered Electrical Product

LDDT Logical Database Design Technique

LMTAS Lockheed Martin Tactical Aircraft Systems
MANDATE Manufacturing Management Data

MES Manufacturing Engineering Systems

MOU Memerandum of Understanding

MRP Manufacturing Resource Planning

MTs Mapping Tables

NASA National Aeronautics and Space Adminisiration
NATO North Atlantic Treaty Qrganization

NBS National Bureau of Standards

NEDO National Economic and Development Office (UK)
NlAM Nijssen Information Analysis Methodology
NIDDESC Navy/Industry Digital Data Exchange Standards Committee
NIIIF National Industrial Information Infrastructure Protocols
NIPDE National Initiative for Product Data Exchange
NIST National Inslitute of Standards and Technology
OEM Original Equipment Manufacturer

OLY Object Linking and Embedding

OMG Object Management Group

CODB Object Oriented Data Base

ORM Object Role Modeling

Osl Open Standards Interconnection

PAS Publicly Available Specification

PAS-C PDES Application Protocel Suite for Composiles
PC Personal Computer

PCA Printed Circuit Assembly

PCB Printed Circuit Board

PDD Product Definition Data

PDDI Product Definition Data Interface

PDES Product Data Exchange using STEP

PDM Product Data Management

PHIGS Programmers Hierarchical Interactive Graphic System
POSC Petrotechnical Open Software Corporation

PPC Policy and Planning Committee (of SC4)

PSI Product Simulation Integration

RAMP Rapid Acquisition of Manufactured Parts

SADT Structured Analysis & Design Technique

SASIG STEP Automotive Special [nterest Group

5C4 Subcommittee 4 (of 1ISO TC184)

SCL STEP Class Library

SDAl Standard Data Access Interface

SDM Semanltic Database Model

SDO Standards Development Organization

SDRC Structural Dynamics Research Corporation
SEEDS S5C4 Enhancement and Discrepancy System

SET Standard D'Echange Et De Transfert

SIG Special fnterest Group

157




SGML Standard Generalized Markup Language

SME Society of Manufacturing Engineers

SMEs Small- and Medium-sized Enterprises

SOLIES 5C4 On-Line Information Service

SPARC Standards Planning and Requirements committee
SQL Structured (or Standard)Query Language

STC STEP Translation Center

STEP Standard for the Exchange of Product model data
TAG Technical Advisory Group

TC184 Technical Committee 184

TISSS Tester Independent Support Software System
TDP Technical Data Package

UoF Unit of Functionality

US Pro U.S. Product Dala Association

US TAG U.S. Technical Advisory Group

VDA-F3 Verhandes der deuteschen Automobilindustrie
CHDL CHSIC Hardware Description Language

VHSIC Very High Speed Integrated Circuit

VRML Virtual Reality Modeling Lange

WG Working Group
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Abstract Test Suite (ATS) — (adapted from [235]) a part of this International Standard that contains the set of abstract test cases
necessary for conformance testing of an implementation of an application protocol.

acceptance testing ~ the process of determining whether a product satisfies predefined acceptance criteria.  Acceplance testing
is a combination of other types of tests ta demonstrate the product meets user requirements.

Application Activity Model (AAM) - a model that describes an application in terms of its processes and information flows
[236].

application interpretation — the bringing together of unlike elements, the information requirements of an application context
and an information model.

Application Interpreted Construct (AIC) - a logical grouping of interpreted constructs that supports a specific function for the
usage of product data across multiple application contexts [237)].

Application Interpreted Model (AIM) — an information model that uses the integrated resources necessary to satisfy the
information requirements and constraints of an application reference model, within an application protocol [238].

Application Programming Interface (API} — A standard API specifies a mapping between a programming langiage and the
features of a particular service, and thereby provides access to that service from applications written in a particular programming
language [239].

Application Protocel (AP) - a part of this International Standard that specifies an apphcalmn interpreted model satisfying the
scope and information requirements for a specific application [240]. :

Application Protoco] Development Environment (APDE) — An integrated suite of software tools 1o improve quality and
increase productivity in preparing STEP applicatien protocols.

Application. Reference Model (ARM) — an information medel that describes the information réquirements and constraints of a
specific application context [241].

AutoSTEP — A project designed to support the vision of an automotive industry made up of extended enterprises based on
communication’ processes that hold product and process design and development together. AutoSTEP is demonstrating
(piloting) effective product data communication processes in actual usc and lay the groundwork for broad deployment, The

. project is not just demonstrating the technology, but is also building a business case for reengineered design and development
processes thal make the best use of the entire supply chain’s talents [242].

CAM-I - Consortium for Advanced Manufacturing — International. CAM-I is an international consortium of companies,
consultants, and academics that have elected to work conperatively in a pre-competitive environment to solve problems that are
commeon io the group [243].

CAx - To denote any type of computer-aided system.

computer-sensible — of sufficient semantic precision to permit automated processes Lo correctly act and interpret,
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conceptual model — information requirements in terms of concepts that are specified as formal structures using the syntax of a
modeling language [244].

conformance class — a subset of an application protocol for which conformance may be claimed [245].

conformance testing - the testing of a candidate product for the existence of specific characteristics required by a standard in
order to determine the extent to which that product is a conforming implementation [246].

construct — a logical grouping of conceptual modc] elements that conveys a semantic idea [247].

context-driven integrated madel (CDIM) — A conceptual information model which represents the information requiremenis of
a discipline of application use. The model is integrated because it draws upon the resources of other models to specify shared
information requirements and is not specific to an application {248].

data exchange — the storing, accessing, transferring, and archiving of data [249].

data model — captures the organization and representation of infoermation (e.g., file formalts, databases, program data structures)
so that it can be used directly in an implementation.

data specification [language} — a se1 of rules for defining data and their relationships suitable for communication, interpretation,
or processing by computers [250].

Data retention — Retaining product definition for later use (for reuse or to establish design authority for various requirements);
also the ability to read archived data

EDIF - Electronic Design Interchange Format. Originally started in the United States under the auspices of the Electronic
Industries Association. Currently, EDIF is sponsored and developed as an IEC standard under the direction of [EC TC93.
EDIF is used for the design and exchange of integrated and printed circuit boards.

Enterprise system — One that is used company, program, of division wide; and has robust functionality from a product.or
configuration management data standpoint.

EPISTLE - European Process Industries STEP Technical Liaison Executive. EPISTLE has A-liaison membership to IS0 TC
184/SC4.  EPISTLE is a forum for the international collaboration of projects and organizations working toward the routine,
standards-based sharing and exchange of engineering data in the process and related industries [251].

exchange structure - a computer-interpretable format used for storing, accessing, transferring, and archiving data [252].
EXPRESS-G - a graphical syntax for a subset of EXPRESS.

EXPRESS-V — (EXPRESS Views) is a mapping language invented during a three-demonstration process of validating protocols
selected and developed by the National Industrial Information Infrastructure Protocols (NIHP) Consertium. EXPRESS-V
allows one 1o create alternale representations of EXPRESS models. In the NIIIP project, EXPRESS-V is being used 1o create
an ARM view of the AIM for AP203. EXPRESS-V is an extension of EXPRESS which iterates over instances of a specified
entily type to find the one(s) which satisfy a given condition [253].

EXPRESS-X - The goal of the EXPRESS-X language is to define mappings between information models defined in EXPRESS.
The EXPRESS-X language allows onc to creale alternate represeniations of EXPRESS models and mappings between
EXPRESS models and other applications (e.g., IGES). These alternate representations are called views or the original models.
The algorithm for deriving the entity types in a view from the entities in an original EXPRESS maodel is specified using various
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types of mapping declarations in the EXPRESS-X language. The EXPRESS-X language evolved from the EXPRESS-V
language [254]. ’

IDEFO {Integration Definition for Function Modeling) — used to produce a “function model”. A function model is a
structurcd representation of the funclions, activities of processes within the modeled system of subject area [255].

_ IDEF1 (Integration Definition for Information Modeling) — used to produce an “information model”.  An information maodel
represents the structure and semantics or information within the modeled system of subject area [256).

IDEF2 — used to produce a “dynamics model”. A dynamics mode] represents the time-varying behavioral characteristics of the
modeled system or subject area [257].

IMPPACT - Integrated Modeling of Products and Processes Using Advanced Computer Technologics. ESPRIT Il project that
developed an early prototype product data sharing environment based on STEP [258].

information model — The requirements for information content and relationships in an implementation-independent way for
clear communication among people; understanding what the information js.

integrated resource {IR} — a part of this [nternational Standard that defines a group of resource constructs used as the basis for
product data [259].

International Electrotechnical Commission (IEC) — is the international standards and conformity assessment body for all fields
of electrotechnology [260].

International Organization for Standardization (ISQ) — a worldwide federation of national standards bodies from some 100
countries, one from each country. 150 is a non-governmental orpanization established in 1947. The mission of IS0 is to
promote the development of standardization and related activities in the world with a view to facilitating the international
exchange of goods and services, and 1o developing cocperation in the spheres of intellectual, scientific, technological and
cconomic activity [261].

Internet — Originally called ARPANET after the Advanced Rescarch Projects Agency of the U. 8. Department of Defense,
This electronic network connects the hosts together so that you may go from one web page to another efficiently, The electronic
connection began as a government experiment in 1969 with four computers connected together over phone lines. By 1972,
universities also had access 1o what was by then called the Internet.

interoperability testing - the examination of the information exchange and sharing between two specific implementations under
test and the ability of each implementation under test 10 use such information [262].

interoperability testing — the assessment of a product to determine if it will exchange and share information (interoperate) with
another product implementing the same specification.

interpretation — the use of resource constructs to specify context-specific relationships and constraints that satisfy application
requirements [263].

Intranet - The use of [nternet technologies within an organization (or company) 1o achieve better results than the conventional
means of data access and transfer {Intranet has access to Internet but not vice-versa).

IPC - IPC-D-350 is an industry standard from the Institute for interconnecting and Packaging Electronic Circuits. 11 specifies
80 character, fixed-length record formats to describe printed circuit board products with detail sufficient for tooling,
manufacturing, and testing requirements | 264].
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ISO 10303 — is an 1SO International Standard for the computer-interpretable representation and exchange of product data.  The
objective is to provide a mechanism that is capable of describing product data throughout the life cycle of a product, independent
from any particular system. The nature of this deseription makes it suitable not only for neutral file exchange, but also as a
basis for implementing and sharing product databases and archiving {265].

1SO TC 184/SC4 - ISO Technical Committee Industrial Automation Systems and Integration, Subcommittee 4: Industrial Data.

Java — A programming language that developers use to create applets — small programs that are embedded in Web pages and that
run when a user accesses the page or clicks on a certain area [266].

Manufacturing Management Data (MANDATE) — Methods and standardized data which express information exchanged
inside industrial manufacturing plants, except for product definition data. The standards being developed under MANDATE
are standard parts of [SO 15531,

mapping table — a component of the application protocol, the mapping table documents the traceability of the application
information requirements between the specification of these requirements in clause 4 of the AP, and the application interpreted
model that documents how standardized constructs are applied 1o satisfy these requirements in clause 5 {267].

NIAM - Nijssen Information Analysis Method. A graphical data modeling language and methodology [268]. Today NIAM
is known as ORM — Object-Role Modeling.

Object Request Broker (ORB) — The ORB provides a mechanism for transparently communicating client requests to target
object implementations. The ORB simplifics distributed programming by decoupling the client from the details of the method
invocations. This makes client requests appear to be local procedure calls.  When a client invokes an operation, the ORB is
responsible for finding the object implementation, transparently activating it if necessary, delivering the request to the object, and
returning any response 1o the caller [269].

ORM - see NIAM.

Performance testing — the assessment of the performance characteristics of a preduét such as throughput and response time
under various conditions.

Product data — a representation of information about a product in a formal manner suitable for communication, interpretation, or
processing by human beings or by computers [270].

Product data archiving — ([271] paraphrased) the storage of product data, usually long term. STEP is suitable to support the
jnterface to the archive.  As in product data sharing, the architectural elements of STEP may be used to support the development
of the archived product data itself. Archiving requires that the data conforming to STEP for exchange purposes is kept for use
at some other time.  This subsequent use may be through either product data exchange or product data sharing.

Product data exchange — ([272] modified) the storing, accessing, transferring, and archiving of product data.

Product data exchange — {[273] paraphrased) the transfer of product data between a pair of applications. STEP defines the
form of the product data that is to be transferred between a pair of applications.  Each application holds its own copy of lhe
product data in its own preferred form. The data conforming to STEP is transitory and defined only for the purpose of
exchange.

product data management (PDM)/PDM system - A software tool thal manages engincering information, and supports
managing the product configuration and the product engineering process.
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product data sharing — ([274] paraphrased) the aceess of and operation on a single copy of the same product data by more than
ane application, potentially simultaneously. STEP is designed to support the inlerfaces between the single copy of the product
data and the applications that share it. The applications do not hold the data in their own preferred forms. The architectural
elements of STEP may be used to support the realization of the shared product data itself. The product data of prime interest in
this case is the integrated product data and not the portions that are used by the particular product data application.

The ProSTEP Association - Association for the Advancement and Supporl of International Product Data Standardization, it
was founded in 1993. Hosted in Germany, ProSTEP’s members represent a host of multi-national companies. ProSTEP
Association represents the interests of its members in developing and intreducing 1SO 10303 (STEP).

resource — a constant that has been integrated, and is available for use in the specification of context-specific relationships and
constraints that satisfy application requirements [275].

resource model - describe aspects of product information such as geomelry, lolerances, shape, weight, and size [276].

robustness testing — the assessment of a product to determine how well it performs when supplied data that is difficult to
processes, such as, cxtremely large data sets or data which contain errors,

5C4 On-Line Information Service (SOLIS) — A worldwide publicly accessible service to access the on-line documents of SC4;
developing standards for STEP, Oil & Gas, Parls Library, Mandate; working group documentation, supporting tools, national
committee and membership information; and administrative data supporting the development of SC4 standards. There are
currently two methods to access this data: anonymous ftp (ftp.cmenist.gov, or 129.6.32.54), and world wide web

(hitp://www mel.nist. goviscd/).

schema - is an object larger than an entity that defines a scope in which objects are declared. Objects in a schema have a
related meaning of purpose.  Although objects are logically partitioned into groups, the order of the objects in a schema is not
important.

schema integration — the integration of information from various models.

Secretariat — The Secretariat is responsible for monitoring, reporting, and ensuring active progress of the work of the
subcommiltee; and shall use its utmost endeavor to bring this work to an early and satisfactory conclusion. These tasks shall be
carried out as far as possible by correspondence.  The Secretarial is responsible for ensuring that the I[SO/IEC Directives and the
decisions of Council and the Technical Management Board are followed. The position of the Secretariat is allocated to a
national body and this national body shall ensure the provision of technical and administrative services to its respective
subcommittee [277].

Standard Enhancement and Discrepancy System (SEDS) — This system and associated procedures identify and resolve issues
relaled to published 1SO 8C4 documents.

Standard for the Exchange of Product model data (STEP) — the informal name for the international standard, 1SO 10303,
“Froduct data representation and cxchange,”

Standard parts - Design objects chosen for frequent reuse in other designs because they have already proven themselves in
operational use.

STEP Class Library — A collecticn of application-independent class definitions used by the application-dependent classes
found in the Schema Class Library. The STEP Class Library provides functionality to support a Schema Class Library, a
dictionary of the application model, and data files [278].
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STEP Center ~ a nationally designated organization established to further the advance of STEP use within its country. STEP
Centers currently exist in Australia, Canada, China, France, Japan, Germany, Italy, United States, and the United Kingdom.

Validation — the process of evaluating a system or component to determine whether it satisfies specified requirements {279].

Validation testing - thc assessment of the underlying specification to which products will be developed. Validation testing
attempts to evaluate the completeness, correciness, and consistency of 2 data medel to be used for a standard.

VHDL - The Very High Speed Integrated Circuit (VHSIC) Hardware Description Language (VHDL) is a formal notation
intended for use in all phases of the definition of electronic system. It supports development, veritication, synthesis, and testing
of hardware designs; the communication of hardware design data; and the maintenance, modification, and procurement of
hardware. VHDL is typically used for top-down system design, full custom ship design, Application Specific Integrated Circuit
(ASIC) library development, validation of designs before and after synthesis, and development and debugging of model code
[280].

warkgroup system — One that is used by a relatively small percentage of employees, Lends to be coupled with another system
such as a CAD system, and has relatively limited
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1SO TC 184/5C4, Resolutions Affecting the Organization Structure:

1984-0 (#4) establishes Working Group 1, Technical Coordination and Support, with the following terms of reference:
- To provide technical support and recommendations for SC4
— To coordinate national technical developments
- To resolve technical difference

— To collate national technical national technical contributions for inclusion in the draft ISO document.

1988-12 (#30): SC4 establishes an editing committee to finalize the text of the Draft Proposal for submission as a Draft
International Standard and maintain configuration control so that all future changes be documented and approved.

1990-01 (#45); SC4 respectfully recommends to the TC 184 chair that the title of the SC4 Committee be changed to “Industrial
Data and Global Manufacturing programming languages.”

1990-01 (#46): Following the assignment of the accepted new work item on a standard parts library, ISO TC 184/5C4 establishes
a new working group with the following title and task:

Title: Standard for the Neutral Representation of Standard Parts

1990-01 (#48): An advisory group called “Strategic Planning” is to be created to advise the SC4 chair on matters concerning
strategic planning and coordination of SC4 activities. SC4 accepts the offer of the member body of France to
undertake the covenership of this advisory group.

1990-01 (#49): An SC4 Project Management Advisory Group shall be established to provide project management and technical
strategy for product data work items.

1990-01 (#32): In response Lo the request from TC 184 and in order to comply with the new ISO/1EC rules, SC4 proposes to

reorganize its work on STEP into the following Working Groups:

Resource Madels {ex WG1 SG1)
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Application Reference Models (ex WG1 5G2)

Implementation Methods {ex WGt SG3)
Conformance and Testing (ex WGt SG4)
_Framework & Testing {ex WG1T SG5/7)
Information Integration (ex WGT SG6)

1990-06 (#635): SC4 adopts the reorganization structure as proposed by the ad hoc organization Group in Reston. The current
WG is 1o be disbanded, effective at the end of the Gothenburg meeting, and its current work is to be allocated to the
following new working groups:

WG3 Product Modeling

WG4 Qualification & Integration
WG STEP Development Methods
WG6 Conformance Testing Procedures
WG7 Implementation Specifications

1990-06 (#73): SC4 establishes an Editing Committee to finalize the texts of the Parts of the STEP standard for submission as a
Draft International Standard and maintain configuration control so that all future changes be documented and
approved.

1991-07 (#85): Following the assignment of the accepted new work item on Industrial Manufacturing Management Data (N60),
150 TC 184/5C4 establishes a new working proup (WG8) with the following litle and scope:

Title: Industrial Manufacturing Management Data

1991-07 (#87): 5C4 welcomes the proposal from IEC TC 3 to work jointly en the topic of electrical and electronic product data
standards and eslablishes a joint working group (JW(G9) with the following title and scope:

Title: 1EC TC 3-180 TC 184/5C4 joint working group for electrical and electronic applications of ISO
10303

1991-07 (98). SC4 directs its Secretariat 1o establish an Editing Committee for 1SO 10303 in accordance with the ISO Directives.
In addition 10 assistance in the preparation of texts, consistent between themselves and with the ISQ directives, the
Editing Committee will provide review for technical coherence across texts.

1992-10 (#130): SC4 requests member bodies to identify ad provide qualified people with adequate long-term commitment and
funding to suppart the critical central functions of qualification, integration, editing, training material development,
training, and configuralion management. In addition, SC4 rcquests PMAG to identify to member bodies the
requirements for support for these functions.

1994-10 (#217): SC4 establishes a new working group to resolve the technical direction and related technical issues of SC4 so
that the results are consistent with the SC4 vision and acceptable to SC4 as a whole.

1994-10 (#219): SC4 directs its Secretariat to set up a quality assurance system with the SC4 crganizalion according 10 TC
184/8C4 document N230, Requircmenis for Future Capabilities of SC4 standards, objective C14: “Establish and
implement a quality system for 5C4 standards.”

1995-03 (#231): SC4 establishes a Policy and Planning Committee (PPC) to become the single advisory group to assist the $C4
Chairman, Committee, Conveners, and Project Leaders: '

1995-03 (#239). SC4 requests its parent commitiec to revise the title of 1ISO TC 184/SC4 from Industrial Data and Global
Manufacturing Programming Languages to Industrial Data.
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1995-10 (#249): SC4 disbands its Strategic Planning Advisory Group and thanks Jean-Pierre Letouzey for his service as

Convener.

1995-10 (#250): SC4 disbands its Project Management Advisory Group and thanks Neal Laurance for his service as Convener.

1995-10 (#252): SC4 accepis the report of its Policy and Planning Committee. SC4 requests its Secretariat to circulate the
attachcd resolution for letter ballot to SC4 members, and 1o issue a simultaneous cal! for a Convener of the proposed
new Working Group, experts for this Working Group, a chair of the proposed new Quality Committee and experts for
this committee.

1996-06 (#266): SC4 recognizes and suppors the efforts of the STEP implementers to collaborate on implementation issues, and
encourages the implementer to continue to hold meetings in parallel to SC4 Working Group meelings.

1996-06 (#270): SC4 resalves Lo establish a Change Management Advisory function. SCA further requests the $C4 Chairman to
work with the PPC to present appropriate changes 10 the SC4 handbook to reflect the task of the Change
Managemen! Adviscry function for Handbook ratification at the next S[}4 meeting,

1996-10 (#272): SC4 resolves 1o establish a new Working Group 12, SC4 Commaon Resourees. Responsibility for the
Application Interpreted Conslructs is assigned to this Working Group. The Secretariat shall act as the Convener of
this Working Group until nominations for convener can be salicited fram the P-members and a selection by the Chair

and Secretariat ratified by SC4.
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PDES, Inc. and the US Product Data Association.  His research interests include enginecring database systems, information
modeling, and distributed systerns and object oriented programming.  Hardwick received his bachelor’s and doctorate degrees from
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Mr. Jurrens has authored several technical reports, conference papers, and a book chapter on various manufacturing applications
and manufacturing system integration.  He has received the U.S. Department of Commerce Bronze Medal Award for superior
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