The Journal ol Korean
Institute of CALS/EC
Vol. i, No. 2, Dec. 1996

STEP dHo]g e && Wl dis A+

Qﬂ‘_'lt_.-?g:i: H} Z

TN

A Study on the Practical Usage of STEP data

Do-Keong Yhe, Jung-Sun Park

Abstract

It is accomplished on the practical usage for STEP in cnterprise. But they has feeble
grasp of STEP, therfore it is hard to apply. That is due to take a negative policy with the lack
of advertising and understanding, most of studies are going on a studentlike artitude rather than
the practical usage or implementation, so they don’t know cxactly what is STEP, and how can
they apply to thcir own enterpnise.

This paper aimed to present more detail understanding of STEP usage and practical usage
of STEP data in cnterprise. We describe EXPRESS that is description method of STEP, four
ways of implementation method, and introduce to using ST-Developer and ST-Oracle by STEP
Tools Inc. for more detail understand of STEP. Thercafter we propose practical usage of STEP
with CAD systems and PDM systems on the knowledge of previous study, and proposc total
system implementation image on STEP data in enterprise, finally discuss conclusion and Ffuther
study issues.
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QENUMERATIONY o Eaumacation Schema_name Schema
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Composition
page#, ref# Ralarence onto this page
page#, ref# S Ralatence onlo another page

fesasswum

Schema Referenced

.e.

<‘-schema>_ Schema Used

AGGREGATE DATA TYPES

ARRAY
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INTEGER I BINARY

LOGICAL (F.U.T)

USER DEFINED TYPE
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AGGAEGATIN AND SELECT TYPES

ENTITY gamo design,
senah number  nleger.
designers. SET 1:7 OF persons:
part gzmo.

END ENTITY

TYPE guzmo = SELECT twndgel. fiamus)
END TYPE
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SCHEMA organization;

ENTITY employee
SUPERTYPE of (manager);
employee_name
employee_number
salary .
date_of_birth
citizen_of
DERWE
us_citizenship_status
UNIQUE
URt1:
WHERE
WRt:
END_ENTITY;

date;

employee_number;

SELF .salary.value > 0;

TYPE amount_of_money: NUMBER,;
END_TYPE;

TYPE date = STRING;
END_TYPE;

TYPE country_name = STRING;
END_TYPE;

ENTITY person_name;
last_name
first_name

middle_name
END_ENTITY;

STF’NNG:

ENTITY manager
SUBTYPE OF (employee);
supervisor_to : SET [1:7] OF employee;
WHERE
WRt: SIZEOF (QUERY (x < SELF .supervisor_to |

manager IN TYPEOF (x))} = 0:
END_ENTITY;

END_SCHEMA;

amount_ol_money;

: BOOLEAN: =

OPTIONAL STRING;

person_name;
INTEGER;

couniry_name;

(SELF.citizen_of = "USA'),

STRING;
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Bell Atlantic/CERC
expressToLaser
laserToExpress
pffTolaser

CADDETC
DECexpress Starterkit
EXPRESSmaster
Code Generators
EXPRESS-G Generator

Cadlab - Paderborn University

Canonical Systems, Inc

CSTB

Data Control & Management

Digital Equipment Corporation
DECexpress Starterkit
DECexpress Graphical Editor

EPM Consultants a.s
EDMD
EDMI
EDMS
EDM system platforms

Frauhofer  IGD

(eneral Electric

GIDA
EXEP Toul Kit
EFE
GOSET
EXPRESS Compiler
Model Data Base Manager

Short o Long Form Translator
] Application Protacol Analyscr
GOPAS

Expressl.ab

Interface Modules
Honeywell
ITI

University of Kaiser lautern
Loughborough University
Manchester University
Newcaster University

NIST
EXPRESS Toolkit
Pretty Printing
Part 21 File Exchange
Class Library
Shtolo
Data Probe
Trans{ormr
SEXE
October 1993 Release
Environment
How to Obtain the Toolkit
Questions, Problems,
and Support
National Rescarch Council
PDES Inc
Product Data Integration Technologie, Inc.
FirstSTEP XG
FirstSTEP Maodeler's Toolkit
Rensselaer Polytechnic Toolkit
Rutherford Appleton Laboratory
EXPRESS Compiler
Physical File Reader and Checker
SDRC

Senter for Industiforskning
Coversion Tools Library
Southbank University

.} STEP Center

STEP Tools, Inc
EXPRESS Modeling Tool Kit
ST-EXPRESS Developers Teol Kit
Information Modcl Dev.
Application Development
Svstem Integration
STEP Conformance Testing
STEP ACIS Ilusk
STEP Visualizer
STEP Database Adapter
STEP Tools AP203
Database Manager

EXPRESS Compiler © xpress
STEP Physicat File Package
STEP Physical File Reader
STEDP Physical File Writer
EXPRESS Comment Stripper
Public Release
. CCLib and CCgen

Umversity of Trondheim

Versant Object Technology

ZGDV Rostock

TNG
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3.1 ST-Developer
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Aol AL AAMsE CASE 724,
EXPRESS #3432, EXPRESS 3#]47),
zgadw oludjz] ¥ STEP 2H
#d AU Feo N2 AN AT
[STEP Tools Inc, 96].

ST-Developers=

EXPRESS Modeling

el A code MM B

C++

& ROSEA7Z|al M4

STEP Object
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STEP Objece! X% §

¢ C++ Program 3715101 2l
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SDAIAY 715 55 A¥sio].

ST-Developerg o] &3t ~7|ol2] 4
AN Se] A7) &g digk g
X <286>7% ZHSTEP Tool:
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A o
. B

~. exp : EXPRESS: 7|0} ¥ A( Data Structure Def.)

‘ EXPRESS Compile

~.C, .h, .rose

AHARN

~.rose, .out

¢ sdai, ST-Oracle, C++ ProgS S 01 8

~ X Z+&i el - ROSE DB File, Physical Files,

Oracle, Versafi2] DB, etc.
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»

% express2ct
olglir Wulolo] 42802 F3l EXPRESSH
o]e] C++ codez 2| o] 7158},

3k opx)gte] A 9] Physical file ¥
Bl ol E,

% rose format step
olebiz FHEAElE T A Yoy«
Ak

S’I‘--Devel()per°i| *1 Al & ohi- 7”5‘
Fod FHeEES Ags] vyl oo

ZHSTEP Tools Ing, 96].

-
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« EXPRESS-(G Tools

# expgedit : Interactived display <}
EXPRESS G diagrams €] edit
N

# expresslexpg

o

¢

s

i EXPRESS -> EXPRESS-G

# expgupdate : 71329] express ¥
4 Al EXPRESS-G diagram@|
layout2- A1 2] 71 v},

# expgdiff © express file2} &
HELES) FALz/zbo] 42 shol e}
o) r= ApZlc}

# expg?ps ; printing3}7] §) 3t
PostScript file2 2] ¥ &

# expgzhp  plotting Sl 7] 9 &t
HP GL file2 o] g

# expgsetopts . page size, font
name, size L2 7 orientation %
& Ao,
(o] 2] EXPRESS-G 8-AMo #

230

EXPPRESS Compiler

# cxplront [options] expfilel
[expfile2...}

# express2e+1 loptions] expfilel
[explile 2...] : EXPRESS -> C++
code

# expressZsdai [options] expfilel
[expfile 2..] ; EXPRESS -> SDAI

cf) 4714 EXPRESS?7E Cr+il W
Hdoll 2] type & EH <R3
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EXPRESS

<o

INTEGER

NUMBER
REAL

STRING

BINARY

BOOLEAN

LOGICAL

int

float {delault)
double {ten or mwore digits of precision)

STR (typedel char *)

BINARY (C++ class}

BOOL (ypedel char)
{values ROSE_TRUE, ROSE_FAL.SE)

LOGICAL {tvpedefl char)
(vatues ROSE_TRUE., ROSE_FALSE,
ROSE_UNKNOWN}

» STEP Conformance Editor
# stepedit

« STEP Conformance Checker

# apconform [options] data_file

# xapconform ¢ X window

version)

« IGES To STEP Converter
# igesZstep ; IGES -> STEP

# step2iges

STEP > IGES

« DXF To STEP Converter
# dxf2step . DXF -> STEP
# step2dxf ; STEP -> DXF

+ ROSE Database Utilities
# rose <command> <options>

M2 H2s

{commands)
cat ; ClAQl Lo YL F9

conflict ; TiAFS) H YL Aloje 74

Is ; A pathel iz 3 =9

migrate ; A5 2=7)vl2 9] o|F

mutate ; A9F dlol8 E}YL =9
ik

reference : 3Uzte] Fio] gt
T84 A

sed : diffe) AHE o} &3l dla)
el A

set ; AAWL £4 g 24

C++ Development Tools

# extclass ; Sl =g ¢HAsHA &
FIANE 7 AES, YA C+3
g 2ol hookZ wiA

# mkmakefile ; 4% FRHEE
N makefiled A4

# stepmunch : C++ static
constructorel W3k &S LT
t} o] AL C++ Y2} C,
FORTRAN, PL/1 53 2Z&
o2 AYyE I=E HAay q =

wol "k

ilo
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3.2 ST-Oracle

ST-Oracle Interfaces> RDBMS®|
4} STEP datag archived} Ayt maintain
st/191g  Eeolty, o] Interfaces DDL
statementt RDBMSZ 5E STEP files
load, unloadst?] 93 coded 443 ok

o] Interface 5 7F2 f€elEls
of ¥goz A B 5 JuHSTLEP

Tools Inc, 96].

EXPRESS to RDB Converter
RDBMS i HE data® load, unloads}t?| )
g &. °o] §& code generatoro|t}. °]i=
ol g} 2L codeZ AA T

- STEP schema& $ 3 DDL

statement

- RDBMSE design datas load3l

71918t Code

- RDBMSZ ¥ design dataZ

unload st7] 1% Code

o] coder loadingi} unloading &
Az’ sl 73 SQLE AFE3
AR o] selects,

oFar
< entities,
aggregates(List, Set, Bag, Armray), “t&]x
Ao},

D E primitivesE A

« RDB Tool Kit - RDB Tool&
RDBMSelA  Express2rdb toolol 2] &
load¥) STEP data® X#AsAY HF32A/R

7371998 FEee g9
geEEl & AMER7E data®
a7 91 g data<]

Agelv). o #
Z3 s #4

design formul ol A,

relational databasevlo] A3l ¥ datad
B AL 7hAl sl o] frEleE|l:
source formjol] &1kxlo] UV wf °1| 21
T BEEd g A5 AP Re] 5 E

a5 94 customizing?d T+ Avh
3.2.1 EXPRESS TO RDB CONVERTER

EXPRESS  to
{expressZrdbh) = DDL
RDBMS®. 56 STEP
/unloadst 71 91§t code g
ofei o} o] Ag¥it) ;

RDB  Converter
statements 2}
designe  load
Bt of B8

# express2rdb [-h] [-u<usr/pwd>)
{-n<prog_prefix>] <schemal>...

~h Help message® R %,

-n<prefix>  file nameS A ol ¢l
o] 2AF¥ prefixs AT
Defaults 3 72 4o

H schema.

o] £.& EXPRESS Compilerell 2] 3}1
o|u] compile® schema’ollA #53hcl (%

’

compile¥! “rose” files Aol 2E 3.
T AEsE, ofdlel 7 449
delg B F Qo)

<schema.sql

- EXPRESS schema®l DDL.
<schema>_drop.sql

5-¥] schema table-%
dropst 7] €1 8 SQL statement.

- databasei2
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HiAH2E

<schema>_stepZrdb.pc
- STEP designs RDBMS®

371 918l A ¥ program.

loading

<schema>_rdb2step.pc
- RDBMS=ZS5H STEP design® 2

urloading 3} 7t ¢l & 484 ¥ program.

o5 S0, ofefe} 2ol APAIAE,
% express2rdb picture

oo} 2o HUYBol AW
picture.sql

picture_drop.sql
picture_step2rdb.pc
picture_rdb2step.pc

o] file <schema>.sqle designol
9)8 Al4%2 RDB DDL schemas X3
o}, o)xr WA sqlplus®t e command
linedoll A “@<schema>“e}il Lyping 3ol
o&) Ay Hozy A R e
loaded®) ol ok &t}

BAE xpe filesS $ROSE/demos
Joracle Wiohx] 3ol F AL sample
Makefile S AFE3LS compil 2 3= Avt.

2% make SCHEMA =picture step2rdb

2% make SCHEMA -picture rdb2step

compilec} 3o 23} T E]
o] X e} e} e REE AB/AFo} S
# picture_step2rdb
! RDBMSW 2l picture schema®l 2]
a] Aeolsl datag] wploadE $i3
program
# picture_rdb2step
: RDBMSW 2] picture schemael <]

b Aelyl datas STEP filei2 download =

A% program

ol e} 2ol typing o i upload
%2 download® + sltl.
# <schema>_step2rdb <design>
<usr/pwd>
# <schema>_rdb2step <design>
<usr/pwd>

RDBMS ) o} ] data’=
sqiplusdhe] SQL statementZ o] &3] »

o4 4 eiek

322  THE
UTILITIES

RELATIONAL DB

RDBE & RDBMSel # 38 STEP
designse B3 ZA37)93% interface s
T2 Ee Agoltt olF
g2 el 5L source formolld #F=7] uj
wol, WEAEY FDad 7]
modify® £  duvl. E9  sourcew
$ROSE/demos/oracle/rdb_tool el A 3to}

E 7 ook

Z-“ 3 —-

o] B& ol 22 syntaxZ F
9k
% rdb [0 <usr/pwd>] <command>
[<options>] [<args>])

052 user-idg *l’%ﬁ}zl Zod. B8
ALEE7] flalA W=l &3 RDBMS

user-idg 7F4or vl "HA commandst
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ofef el ro) AL

« CAT

arguments: design

ROSE%} #& formatol]lA A ol¥l

design< Display A 7 e},
displav & A3 MRS ol 2}

- Stringsys " "ol 23] A AR o) T

Reference = < >ofl o}al) 7 A =0}
2}

» DELETE
argument:: design
database:2 F-E S &3 design

Al gt

& reculsively sl Al designell ¢l

9] XE object® 2AHA g
NOTE @ 95332+ o] Ao A1
42 @i-th
+ HFEI.P

argument:: command

Bof gloiM 2] commandsel] o st

help.

LS

argument’: Nonce

%
(1%
By

147

RDBMSW ] RS design list?h 2
3xl Aol e Abg b e ARk

» RENAME

argument: designl design2

RDBMS Wl A
design2& o] & ulato

designl & 2%

+ Identifier Names

o] 5+ ¢} RDBMNSN 2] 1> 2E
identifier ©] & (tables, columns, ctc)9 Z
o] # 30 characterersit # &gt} STEPS
azgk A g, bRl partsdl e R
€ enlity definitionsitol o] 7ol & 3t
), 3 @3S RDBMS  kevwordss
STEPA A2l kevword’} ofvjul 9] %
7¥A) ASell. relational systemelle] 4 38
918 STEP identifier?] ©]i& modify @
A7 Py

kevword2} ™, o]43 kel "R ik 32
it

- ) pameo! 30 characteris wol7t
W nameel 30 character®t} 4o 3@
w7k %) mp x| vh B 5o} wkRy] s
character& A&}

- e nameo] o 3] 30 characterss

& M d, named bl

« Schema of the Relational Data
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SICALS/ECE Bl K]

STEP data’= relationsgtell # 2% 7|

3l

Qubsheich,

I-T>

STIEEP

relational interface®] schema definition®]c}.

» DESCRIPTIONS

RoseDesign

RoseDesigno hierarchy ] 8 £l

2 5 o]

(L]

o

olch o)#& RDBMSUlel A%
2}k o] designol thE T entryE E
s}l RoseDesignel) A 2] columss

- Design_id -- Design_id:= system®

A4 %1 identifiere]

o). o)

RoseDesign relation®} primary key

RoseDesign

design_id
design_name

root_id
creation
description

Design_id

MAM2S

o]}, Design_idy design®l v}9k3h
components©l 4 links maintain3l 7|
$18t foreign key &4 AL &%t Z,

schemas, objects and name_table.

- Design_name -- Design_name+<

design® o5& &3}

- root_id -- 31| STEP designs

3t} 9] root objectE 2l = <lth
e AHelxlof 9o,
object] RDB ids

o] column®|
A 3 3el,

- creation -- design’el 2#i=

database 2 loaded® ¢}, T+ design
o] loaded®| Al 2 gkrh®l, NULLZA
A 24E column?! design® R E%
2A Fd g

Name_Table

name_table_id
object_key
object_id
object_index

oid_mapping

design_id
oid
oid_key
entity_type

|

Schemas

schema_id

schema_name
schema_index

an_entity

an_entity_id
an_primitive
an_object_id

an_aggregation

an_aggregation_id
an_member
an_index

an_union

an_union_id
union_entity_id
union_entity_name
union_primitive

<237> Schema of the Relational Data
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- Description A8 27} designoll oo ALExHg 27 5 Aol
&l ZEAF A e ME modifysteld 4 glch STEPel A 9
description. schema AUz iy 9§ Hgdsin,

Name_Table

Name_Table design® contents
ol 3§t name index2A 2] ROSES 2|l
AbEEO]Z YR A Y olc,
relation2 RDBMSel| A 9] # %sl
7198 Al&slo] )l relation system-
o'l Ao o] indexZ Abg3}A @i:
< ROSES®E 975 ° maintains}

ML R R

o}

index &

o} ol

- name_table_id -- ©] column< #|
5= nametable design)
design_idE A # 3},

-object_key o] key ROSE
dictionary djoll 4 A eojdc}

- object_id -- name_table] object

o] RDB id
- object_index -- orders maintain
at71 918k W R identifier. mtA],
relation® order?] concepts 7 A
@ A= Hoeloh

Schemas

refation2 7R Al designoll A A}

£5)F  schema® o named ¥FHghc)
RDBMS el A relational interface+=
metadatas A @E4] @=th ROSEC A
schema 2 maintain} 7| ¢ 8 design

decision ot 2] ol &2 AR AT}

RDBMSo| o] Ara z 4530 9o} &
£33 gl

ol#1 gk o] fi-oll M interfacev: 1 #
2] operationS ¢1¢ ROSE schemaol €

oA 27 sl &F ¢} o5 columnsiz

schemas_id -~ RoseDesignell 4] 2]
design_ids} 9! & &,
+ Schema_name -- schema®] namc
- Schema_index -- order@
maintain s} 7| $13 column
OID Mapping
oid_mapping < databaseWell  # 23
7}2k el objectoll W13 tuples FEgHsiul

o] A2 column :

-design_id -- RoseDesignall A 2]
design_ids} ¢ = o}

- oid  oidiz ROSEAA Ao
full OID(Object Identifier’sd =33k
th OIDE Al ¥ s 2 Yatd
ROSE objectE ++stAl 223k},
- oid_key - - RDRBell 4
AL-g 5] o] 4| = internal keyo|u}
oid_key< oid mapping relation 2

oid_key i

primary keyoltl Unique@ oid_key
1= RDBMSO A A Z g 2kzte] oid
o ulal AAH}
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MAN2=

Entity_Type

databasecll M €] objecte] type. ©]
= object® immediate typed U x| Fhc}
name< relation name™+= vl2¢} 9YukstH
relation namex* legalized 17| wj+to| T}
» Mapping of EXPRESS Primitives

RDBMS®2] data type2 STEPoI|A
Aola Asg 2o #ysA= %k 2
Hnz <E4>970| 7Pé} 7MtE Bd e
TARA A ALE et

<&F4> EXPRESS vs. SQL type

EXPRESS SQL
INTEGER Integer
BOOLEAN Integer
LOGICAL Integer
REAL (float, double} float, double
ENUMERATION varchar
STRING varchar
BINARY number

« Mapping of ENTITY Type

STEP entty typed AiAdd Jod
relation 2 2 58] mapped¥ . EXPRESS
objects?l foreign keyE Al&
dte) mappedsl® T M WkE 7bE
% RDDB mapping 2 ©}€ 3l mapped® tl.

primitives+=

d2 Eo, o}d

structure 2 are sy =},

EXPRESS

ENTITY point;

x ¢ REAL;

y : REAL:
END_ENTITY:
ENTITY circle;
center : point,
radius : REAL:
END_ENTITY;

olol g3t
obelst ol A4 siek.

SQL definition’st

CREATE TABLE point (
point_id integer,

x float,

y float

)

and

CREATE TABILE circie ¢
circle_id integer,
center_id integer,

radius float

)

Zkzbe]  relationE ol [t kPl
<table-name>_id key ficldE 7} @] F2|

3ke}. ©] key: oid_mapping tablecl A 2]
oid_key 9 relationol| 4] 2)
identify's9] objectoll R}
Circleol center_id attribute® 2t
A#  Zol, EXPRESS
-primitive attributeZ 2V}, center-id+:

JF A S} relationel] A] 2]

unique g+

entity ©  non

center & point
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o
%4
J

tuple®t 45 ghel,
« Mapping of Aggregate Type

STEP Aggregation type2 713
relations AFE39 mapped ¥t

EXPRESS typed e2i )& 2}

ENTTTY polygon;
vertices: LIST OF point:
END_ENTITY:

o]AL %717 relation2 Ap£3}o)

SQLA mapped® ©}.

CREATE TABLE polvgon (
polvgon_id integer,
vertices_id integer
)

CREATE TABLE ListOfPoint {
ListOfPoint_id integer,
point_id integer,
point_index integer
I3

refation ListOfPoint2] unique key
¥= ListOfPoint_id®} point_index2] -5} 4|
o] E}-.
orders

point_index  column<

maintaindgl 7] $] & bl

« Mapping of SELECT Tvpe

STEP union typed ZH7H2] union
3} objectsel i3 identifier column AM&
ol A9 primitiveE #13] YA columnel

ol sf X mapped H Ul

EXPRESS definitions 1t 3 &l 2=},
ENTITY Drawing:
item @ SELECT (Circle, Line,
Text, Polygon, REAL)
END_ENTITY:

R &g = relational table®-

CREATE TABLE Drawing {
drawing_id integer,
union_centity_id integer,
union_entity_name varchar(80),
union_float
IR
gHel unionefl A7 €] value7}

primitivech'd 443 425, 19A %

o9 union_entity _name2 gtel A Z¥

delspa,

relation-3 union_entity _id+=

old_keyZ 4o} st}

« Enumeration

Enumerations+= ZHA 3 d]o]tivo]
oA @AY stringd A@ddowq g
LIR=

» Inhcritance

Z+ AE]E]+- QVH S attribuleEol
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M1 H2S

3 atizcolumnsoll A HE 9

attribute’s 2 supertypeZell A g
d & So, EXPRESS definition©l A

ENTITY 3D_Point SUBTYPE 2l 3= 3d_Point £ HA 4o},
OF(Point),
z: REAL; o2l = STEP ToolsAtolA A&

END_ENTITY:

RDBMS 42|+

Ack. 4 of

|

54 18 e sy

c

of Agegct

x9 y3EE pointdoff J&E ) 2

st ool 77 AFSo) Yo
ot AFn WL

[STEP Tools Inc, 961.

CREATE TABLE 3d_point (
3d_point integer,

z float
)
<E5> STEP ToolsAlol A A FsE 8 AEE
FoAdE N 2 38 AEY

ST-Developer
(Base)

- Data Modeling

- Application Development

+ STEP Conforinance Checking
» KGES/DXFEF Utihties

ST-I Adapter
(D1} Extentions)

« ST-ORACLE

+ ST-OpenDB

+ ST-ObjectStore
« §T-Versant

51 CAD Converters
(CAD Extentions)

+ ST ACKHS
© ST-1GES
» ST-DXF

ST-Visualizer
(Visuahzation?

« Yirtual trackball for 3D manipulation

+ Select and examine indivisual curves or surfaces
« View or manipulate model as wireframe or solid
» Use of multiple lights for realistic rendering

ST-EXPRIESS
{CASE Tool)

+ EXPRESS information modeting
{Editor, Lavout, Upgrade, Comparison, Converler)

ST Webl’ublisher
{Wel)

« Web support

< JAVA applets support

o STMLISTEP Teawlate Markup Language}
+ GIF Generation

3D _Point 8t 272 F 72 relationsZ

s R |
<35>}
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4. STEP9 @guket

o /|4 STEPS]
o] 71 CAD AlZ&¥izkel @43 PDM 4
coelol Al @gol thal gaRous 2

A olu 2 S s £,

-8 tell iy

AP 2143 o}2 C(Committee Stage)¥h
o glot AFar A w3 fmai 9l
A GetA ol doi olct
<H6>.

o[ v X €183t

<E6> CAD wit]ize) STEP A4

| — — — —

APTAPTAP[AP]

4.1 °|71% CAD A~®zr9| STEP data o 201 zoz'zo:&_gm_
" CV /CADDSS | * | - [ = | =
Dassault Systems I R
CADAZ=ichel dlele] mate, Par EDS Liﬁi?)l;zphics aakas
©21eAl delstn e 2Hd JLdE L—Né—adiﬁf’__r— A B
Tt 4 wgd APIE 53 5EA I Hewlett Packard | - | = | & | = |
WwE &% DBE Y ¥, v o : E{Llﬂ_r—dph—_ _T*_:_I_*__ ¥ | = |
Ay ZAA 7Rk A 2g0e Be 471379 MCS Aries - -] =
27k desl, o}e Aol wele) ww | Pro/Enginer | - | - | x|
Azt FEAbAEZA AAST U W SDRC I N S B
olth. oli: CADNAYY & EUS LEY T Ml 1 1, W
U ) _ - . STEP Tools
STEPe] e s whgi== d Hel7zl9) *
- ACIS
Rrl i STEP 3o XMg CADA| ¥ - T
9 Gtf xdWonm wyHFE F AR
T4 51 STEP Translatorel 2]s 2|
M, ol 94 M E g ST-Developers
o)t 715 &tk
A CADAI 29 S Agsie AN
o) Wir%e STEPY HLYS Qj’:}b]—
2}z STEP Translatorg AFstn gl o,
Translator Translator
CA D Processor STE P Processor CA D
A Post- File Pre- B
Processor @i‘t/ Processor

<2¥8> °]7]E& CAD A

22 g7k o]

el g djoj¥] wng
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H12H2s

4.2 PDM Al 2509 41 ¢] STEP data® %
42.1 PDM Al =89} 718
PDMS A Ez2 #Ag 2E AHE

718G AN FE A7l o] 27|73 & Zﬂ

F A F9F7(Product Life Cycle)¥

ot 92 o Bg@aesle Etolul °]ﬂ1
@ PDMel #eldhes Juel deje 244 3
7 FELE Uy B g e ol o

=3 2oHALH, 95].
- AE P AR
{Product Definition Information)
- QEER A 2 A AR A
8, 3 "y 7T 9T Alg

(Control Information)

- AW WA FR, XX 3
XX 24, XX o)A

- a3 #e AR 5

E 83A,

- 71% 42 (Technical Information)
- N3/~ I AR AA A3
Ay 35

o]l% WRE STEPAIA A5tz 3t
= ABENT Y3l 53] z-“%yw;gi

o] A2 717 BIARAAE T2
o] STEPS PDMoj A+ ZAggouy 1
s Fdst A2 5 Yo s

O

23, PDM Al ~2slol A9 STEPE,
474 A% dolee) atsh Raslv] o

gk H Aol slgto it AA L ot
ol 4z}x  AF  dely g4
{CIMdata, 9613},
+ 0] 2] A (Portability)
+ 2% ¢ £ 4 (Interoperability)
2] £ A (Longevity)
+ &34 (Extensibility)

g w3ju], STEPS o5 238 W&t

STEPS EFo2AM o]7129 3ln
diol Ao} e Heolyl A2yETH
gatolz} M2 o ZAoHdE 43

ko] dlolE o] A& ThE At

g CEE A Y383 &9
AMEE, HHo] MaEiE 42 AL F
Ao /8 o] 7]F o] EFf
Azkel A FUZ delejel F{7 shsal
of 3, oo FUGH =
& FoEx Ad@vh. STEPL she)
Z22A 58 2o #E5 T AP
Aol RAMNE AFLEHS
ol & APESUAL: 2z
Tote] golsiot

dlolg= AZEgon} =9 o
Al zglel Aol wAgloe] )& H o]}
6'}111 FTYstd ¥ EZFTS
d SgHon gl ¥ielys M@ M
féOﬂ AR AELE A Avk

STEP datag) oj&2 z
AME ZHE zdE do, PDMAAE
ol Tl tloje{ g AT B £ FA
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o AgHel a0 2§

422 PDM A 2o A o] STEP 2%

PDMe A 9] STEP &4 @ «
Asks] slal 2 WP 29 dlely el
Ha s 4HE Bert ol

<P 9>olAM R ulgh o] o
522l PODMoA M= A4 A1 37l ske) 71
#} Azg txE 7R e, DBz of
NS WA RDBE ulF-&of Azt
ot whekA, 21 Aol APISE 22 layer®
o Mazgsstel DBE agvl F
zbzko] RDB Table® ClassE WA A S
ooz ORDB
FAHEE Fel g H@oh

N

2 oid (object id)E
o] Hej9

ERERE

: %E’] % upel AHeje] wst

PDMol A 2] tieje]e] Ieji: A7
FHejshzl $ ek uivl
tl o] 6 (Metadata) 2 w0 |, 747}
2 PDM Vaull(X Zane] ¢ a9,

44 dielelek 1A

ROBE WL M2 b 3 gadd M s
zb2b o A ek kA, STEP
S 5] CADUlOJE Y 2] FwWolA &
vhd HAH el PDM Vaultoll 43t
o2 7hgsich oli= 44 PDM Tool$)
EDSAHe] IMANS] 7298 dl& ol 49
st o237 {Fo] ghebs] A ¢ ol
[EDS, 9%: EDS, 96: EDS, %l.

WA, STEP #del 44e CADW
vlirell 2] F3ke]  Translators: A23L2
A STEP 3 (Part21)% PDM Vault
ol A73al7] 93] Dataset typed .stepl
2 A dssF 1, o] Dataset types AHEE
ToolE-& #AAste] AAgezy PDMo
A stepd el #AAdE BelE ¢ Ak §
2, Tools Eelg of njg] Ald hgdg

M AA AAAA G
2R of Wil

A Ao s

0

SCAptE &
STEP #91%
STEP Translators
shct

R S LEIE
DAPIE 5@ w4 @9 ag

PDMel Mo STEP &9 e 8

4 2d A o9 s ofef spr ¥AHA
wel Fgaod gd Brl i go)ojol
% g7t grh A waA, Bodd
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AH 2] gl oo SDAIS} 7+ APIE
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e ool 7PeE& Huel adgel vl
(CIMdata, 96].



156 SI2CALS/ECE 3 X

H12 K2z

Convertor

Convertor

- TE JolM e TE
T DBell 23

lo

1P A Y F2E ol¥E DB
de] ftdst FHL ops] ol ¥
PDMSo) A 9] 214 APIZ} SDAI3} oot
e ugn, ok ol <2i>F 2

o] ¥ F Aeon, CADE X%
STEPE stz ol EFelale)da # 3}

A AFYAeld & °E 2esd ®

g o]52 PDM DBAA 7 STEP
9 FxE 7A Yo E/F DBF A T+
deoz AHyAE F  ddHMalcolm D.
Spence, 95: Manfred Koethe, 94].

PDM Presentation

_ APLSDML

PDM/CAX Integration

EXPRESS
] Modet

[ CAD Presentation ]

203/214/2XX

Pant 21 file

EXPRESS
Model

PDMS Model

APL: SDAI

CAD Model

<21¥11> SDAIE o] &3 PDMS$ CADe B3
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Temporary Non-STEP Native STEP
dala storage Application Application
SDAL

Persistent
STEP Based PDMS Stosage
Management

<7112> SDALE APIZ 2Fi: STEP Based PDM &

43 STEP @&l & AA 7d o|n}4 st 2 9lell § layverg 9ol AME§o i
| dsh SDAIZ %3 Wi £%7t @4ahl

ol 72 STEPS} &89 dls)] 1 + Wo] Aol ule} o}z STEP2Q uvgel 1 &
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Z2edolr Be BAHS otn gk = olm], Z17le] & CALS? F4dololnxy =
3, DB2] Z9em o] RDBE A& F oA o)ydg 2P SWEDCALSLE

Adapter

STEP
database
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